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light,  490 
Calettlvs,  the,  16, 87, 106, 1M 
Oittbntfoo,  amaeler,  18ft 
Celipere,  ifliproved,  8fte 


Oalver  reflector,  obeervatioos  with  a  13Mb., 

816 
Oameia :  a  handy.  137 

a  new  photo-microeraphic,  918 

oclCAtial  photography  with  ordinary,  600 

f butter,  imoroved,  860 

etand,  adjustable,  383 
Cameras  without  lens,  471,  498,  690,  549, 

666 
CanvN  grooved,  face  and  box,  48 
Candle,  caprieiout,  669 
Cane-sugar  ip  beer,  460, 614, 680 
Canoe :  eneine  for,  430 

rachig,87 
Canoeing  from  Oxford,  470, 409 
CaatilAver,  oak,  18 
Carbolic    add   as  a    safeguard  against 

insecte,446 
CarboUsed  oU,  467, 488,  614 
Carbon  :  in  iron,  508 

Slatee,  platinising,  616 
>  brass,  uniting,  494 
Carbonic  aioid  gas,  making,  616 
Card :  boring  uean  holes  in,  556 

mounted  flexible  glasa  films,  339 
Cardboard    plates     for    the  Wtmahuxst 

machine.  971 
Carlisle  aeddent,  86, 84 
Carpentry,  joints  used  in,  868, 416 
Carriage  :  boat,  119, 134 

tool,  968 
Carriagee,  wanning  railway,  34 
Carrying  ctpadty  of  wires,  386 
Oartwright's  plane,  494 
Casehardening,  491 
Cassini's  division,  886 
Oasdopeim,  V,  new  variable,  61 
Cast :  iron,  blicUng,  966 

—  flaidirv  of,  40,  64 

—  softening,  86, 106 

steel  jumpers,  tempering,  184, 300 
Casting :  iron  upon  laoe,  «c.,  858 

malleable,  498,  460 

sine,  89 
Castings :  filling  for,  67 

finishing  brass,  408 

planing,  980 

shrinkage  of,  179 
Castor,  doable  star  near,  66, 78, 87 
Castor-oil :  as  a  lubnosnt,  415  • 

how  to  take.  478 
Catalogue:  of  new  double  stars,  419 

of  stars  with  remarkable  spectra,  Mr. 
BBpin*s,466 
Catastrophe  :  happily  averted,  178 

of  fifty  centuries  ago,  66, 78, 80, 109, 196, 
9U 
Cats,  poisoning  of,  467,  490, 600 
Cautery,  eleo^lc,  18, 14, 69, 88 
Celeeto  action,  460  4A,  617 
Celeetial :  Mrs.  Harris,  178 

photography  with  an  ordinary  camera, 
609 
Cell :  Lrcolancbd  type  of,  188 

plate  secondary,  89 

storage,  264,  978 

wooden,  lining  for,  88,  86 
Cells,  new  voltaic,  619 
Cellaloid,  906 
Cement :  for  rubber,  869 

metallic,  for  stone,  377, 807 

turner's,  446 
Centaur  Banger  safety  bicycle  and  direct- 
steering  tricyde,  6 
Centre :  beam,  966 

grinder,  f  riotion-driven,  889 

of  pressure,  16,  88 

punch,  Cuthman,  810, 848,  370, 803 
Centres  for  soft  wood,  818,  808,  846, 879 
Centring  bits,  487, 619 
Cerate,  encaustio,  961 
Chain.  sarveyor'S,  198, 184 
Chamber  organ,  108,  978 
Charcoal  making,  87 
Chadng  screws,  345, 510 
Chemical :  69 

experimente :  eaty,  603 

precipttote,  166, 904 
Chemistry,  photographic,  498,  447 
Chemists,  to  analytic il,  14 
Cheee :  21, 44,  70, 99, 114, 188, 161, 186,  209, 
333,  357,  383,  305,  831,  358,  378,  401, 
434,  450,  478,  498,  533,  M6,  671,  594, 
618 
Chilian  nitrate  of  soda  bods,  880 
Chilled  iron  rolls,  turning,  978 
Ohtanee  for  dock,  69 
Chimney,  dimensionB  of,  876 
Chineee  paper  varnish,  901 
Cholera,  prophylacttos  to,  587 
Chromic  add  compoonds  in  the  battery, 

164 
Chuck :  bell,  a,  190 

corrugated,  178 

Baeex,  976,  296, 396,  880 

geometric,  18 

oval,  86, 86. 166 

pattern-maker's,  59 

screw  centre,  988 

tap  for  wooden,  616 

Yorkshireman  drill,  448 
Chucks :  tiny,  394 

useful,  818,  348 
Church  organ  :  an  American,  of  the  latest 

type,  488 

notes  on  the,  71 
Circuit,  telephone,  wires,  *e.,  for,  448 
Ciroolar :  aroe,  184 

saw  kinks,  K>me,  483 

eavs,  table  for  lathe,  105 
CirooUting  battery.  Brhanfs,  110 
Cistsms,  corrodon  in  hot-wmter,  66 
Civn  burial,  965 
Claok  box,  433 

Clamond  and  Oaiife^  battstr,  667 
Clamond's  impcovemioti  in  the  traoa- 
foresation  of  kealiinto  eleeteidty,  480 


Claw  weedar,  84 

Clarifying  muddy  water,  468 

Cleaning :  dry,  566 

gold  and  silver  dials,  64 

Indian  brass  salvers,  66 

journal  oil,  19 

stone  fioor,  610 
Cleav«i*s,  Prof.,  method  of  making  large 

b^ue  r  rints,  433 
Clefts,  lunar.  906.  919.961, 967, 838, 866 
**  Clementsy,"  diowing  but  little,  600 
Cleomedee,  70 
Climate,  bradn?,  609,  616 
Clinometer,  Stanley's  patent  artist's,  863 
Clock :  and  graritation,  515 

chimes  for,  63 

driving,  for  telescope,  138 

deotrio,  for  factory,  159,  183,  [306, 337, 
351 

musical,  305.  333 

pendulum,  836,  850 

sun  before  or  after,  509 

time-checking.  171 

wonderful,  350 
doekwork  arrangement,  447 
Cloth,  painting  deaigns  on,  309 
Coach,  painting  a.  478 
Coach-builder's  lift,  189 
Coaffulation  of  albumen,  488 
Coal:  and  water.  17 

economy,  16, 87 

in  New  South  Wales,  67 
Coal-pit,  bright  star  seen  at  mid-day  from 

bottom  of  a,  941 
Coal-tar,  new  nses  for,  919 
Cooklee,  diatoma  io,  999 
Cocoa,  influence  of,  on  digestion,  988 
Codfish  with  a  pooket-knife,  179 
Coffee :  infiuenoe  of  tea,  cocoa,  and,  on 
digeetion,988 

tea  and,  as  sanitary  beverages,  563 
CoMse  for  patterns,  980 
Coil :  and  batterv,  medical,  119 

Bottone'e  medical,  954 

core,  827, 374 

faulty.  309 

induction,  Sa  100,  166, 180, 204,  866,470, 
544 

medical,  861 

microphone,  985, 170,)895 

ICr.  Higg'e,  34,  61 

red,  498. 447 

7in.  spark  induction,  958 

■parking,  688 

street  medical,  69 
Coils:  dynamo.  111 

galvanometer,  40, 64, 106 

m  armatures,  burning  of,  106, 158 

lesistanoe,  80, 64, 86. 108, 660 
Coinage,  dedmal,  868,  300,  440 
Coine  of  the  present  reign,  369,  896, 491 
GolUurs  and  pulleys,  safety  set-eore  W  for,  988 
Coll'cry  greaw,  978. 800,  898 
Collision,  a  remarkable  railway.  343 
Coloration  of  mdals.  deotro-chemical,  599 
Colour-blindness  a«id  Ignorance  of  colour 

namee,  180, 166,  tSO 
Colouring :  copper,  806 

etataee,l5 
Colouri :  photographic,  848 

—  printing  in,  477 

photography  in  natoral,  884,t406 

photogravure  in,  539 
Comet :  Barnard' i,  879 

great  Southern,  174 

watery,  proving  a,  583, 604 
Comets :  and  meteors,  419 

£  and  D  1887,  79 

meteors  and  relation  between,  816 

orbits,  133 
Commutator,  dynamo,  185 
Compasi  for  navigation,  588 
Compensating  pendulums,  539 
Compound :  engine,  136, 446 

engines,  modem,  403, 441, 489 

for  wddhig  steel,  5 

goods  tank,  L.  and  K.W.,  618,  539 

locomotive,  N.E.,  519,  618 

looos.,  68 

steam  engine,  499 
Compress  pad,  296,  876 
Concert-room  organ,  notes  on  the,  698, 671, 

608 
Condensation  in  the  cylinder,  466 
Condenser :  64, 86 

achromatic  300 

for  coll.  3M 
Conduotirity,  electrical,  457; 
Conee :  Outhrie's,  85 

mensuratii^n  of,  609, 604 
Cenfi^uratinn,  planetary,  89, 98 
Congo,  a  tributary  of  the,  917 
Conical  tnbee,  boi  ing,  617 
Conjunction  of  the  planete,  78 
Gonneetions,  dectrioal,  890,  491 
Conservation  of  eun'e  energy,  89 
Consumption,  creasote  io,  907, 939 
Contact  breaker,  961 
Continuous  br*kee,  197,948,907,891,844, 

369, 806,  416, 488,  468 
Copper :  colouruig,  898 

detection  of,  471 

oxide  of,  battery,  17, 494 
C(»e  for  coil,  397, 874 
Comer  pieces  to  picture  frames,  184 
Correctoeee,  takmg  measures  to  Insure,  81 
Correspondent :  ple«eant  nesrs  of  an  old 
and  valued,  607 

who  cannot  let  well  alone,  367 
CorrtMioa  in  hot>water  dstetns,  66, 181 
Corrugated  chuck,  178 
Costa's  patent  blowpipe,  00 
Cotton  bdting,  906 
Cotton-mill  oBgine,  gigaatie,  0 
Oottott-Mod  oa  in  ^Ifve  oil,  m  818 
Counterbalanetng  flywheel  of  lathe,  976, 
818,  848 


Coupling,  HUTs  automatic,  668 
Ooapliogs,  raUinty,  846,  860, 417, 441, 

488 

Court,  tennis,  516 
Crab :  40, 88 

Ufting,  185, 168 
Cracks :  in  glass  bottles,  907 

in  stovee,  repairing,  14 
Cranee,  660 
Crank  and  flywheel,  5 
Oream :  from  mUk,  eepaxatloa  of,  184, 908 
860 

f umitur^  470 
Creaeote  in  oonsumption,  907, 998 
Cremation,  31,  41 
Cremona  violimi,  varnishing,  179 
Critical  velodty  of  rotetion,  423 
Crookee's  bearing  paint,  500 
Cradbles,  plumbago,  40 
Crumlin  viaduct.  IM,  157 
Crystal  spheres,  manufttotore  of,  158 
Cryetale  :  in  leaf,  16 

qoarts,  180 
Cue  tips,  billiard,  990 
Culture,  tobacco,  90 
Cure  for  rheumatism,  968 
Current :  break,  616,  548 

continuous,  an  1  dynamo,  136 

heating  insuUtedwira,  16 

of  wiree,  safe  WcffldNI.  186 
Currents :  altemai|n#,  pUenomoon  of, 

induced,  906.  998 
Curvature  of  a  lena,  finding,  458 
Curves,  equations  to,  309 
Cushions,  billiard,  956 
C  ashman  centre  punch,  810, 848, 870, 
Cutter :  universal.  Birch  and  Oo.*s,  818 

Waltham  Watch  Co.'s,  894 
Cutters,  circular.  568, 590 
Cutting :  and  drilling  frame,  346 

brass  wheels,  398, 861 

groovee.  180 

racks.  178 

screws,  946, 301, 619 

—  Mnrchey's  taps  for,  835 

tools,  609 
Cycle  lampe,  593,  615 
Cygni,  Beta,  mtonle  ■tars  nc«r,  60S 
Cylinder :  condeniatioii,  466 

engine.  111,  980,  964 

fiute,  227 


D  A.GK3-BBS,  Eastsini  swords  std,  800 

Dammtf,  809 

Damp,  exposure  of  an  objeri-glaas  to»  167 

Damp-proof  gI«M^  etrong,  887 

Dani'll  battery  e  851 

standari,  435 
Darkness,  supematorsl,  on  tho  first  Good 

Friday.  166, 178, 180,  801,  910, 114,  3W 
Dark-room,  a  holiday,  607 
Dark-tent,  portable,  144 
Davis's  interlocking  for  signal  arms,  806 
Day  and  night  in,  nebulss,  61, 78 
Daylight :  age  of  earth,  eun,  and,  10,  81 
hours  of,  per  annum,  988 
how  to  adjust  an  equatonnl  by,  871, 

8iJ7 
obeerving  double  stars  by,  178 
oceultation  of  Aldebaran,  485 
stars  viable  in.  966,  814.  816,  885, 868, 

880.  419,  486,  468.  668,  688 
Day's  work,  a  good,  896 
Daytime,  can  stars  be  seen  In  the,  from 

the  bottom  of  a  well  1 173,  919,  941, 

366.  389 
Dead  dipping,  800 
Dead-beat  gdvanometer,  978 
Deafneee,  447, 494,  618.  649,  666, 600,  616 
Death  by  deetridty,  238, 410 
Decay  of  timber,  900 
Dedmal  coin«ge,  866, 890,  440 
Dedination,  31,  41 
Degeneration  of  the  teeth,  804 
Deliqnesctficy,  490 
Demagnetising :  watch-oooe,  ft,  07 

watchee,  171     • 
Denmty  of  eolids,  nppacatns  for  obtaining 

the,  121 
Dentists  Act,  88,  109.     188, 18 1,  304,  336 
Deodorisation,  disinfection  v.,  967 
Des^  for  hot-air  engine,  996 
Deterioration  of  yeast,  aome  of  the  eatues 

of,  539 
Developer,  ferrous  oxalate,  470 
Devdopers,  photo.,  17, 166,  809 
Devdopiog  troublea,  591,  615 
Deriee  for  cutting  grapee,  971 
Dewing  of  object-glass,  68 
Dhall,  rob,  and  lentils,  168 
Dhao,  the,  371 
Diagram  :  brake  stope,  996 
indicator,  16,  18,  88, 63 
Zeuner's  slide-valve,  690 
Dial,  horiaontal,  78 
Dials:  cleaning  gold  and  diver,  64 

printing  numbers  on,  875,  446 
Diameter :  of  Mars  and  other  planets,  509 

of  star  discs,  31 
Diameters  of  planets,  computation  of,  681, 

666 
Diamond  ink  for  writing  on  glass,  193 
Diamonds,  glazier's,  446 
DiAphragm,     Xighton'a    analydng     for 

polanscope,  434 
Diatomaceee,  mounting  the,  607 
Diatoms :  in  oockloi,  900 

in  the  Thames,  176 
Die*«inking,  msebanical,  660,  615 
Diet  and  tvaiolng,  191 
Differentid  eerew,  166 
Diffraction,  ancient  and  modem,  831, 879. 

417, 475, 647 
DigMtioo,  influence  of  tea,  coffee,  and 

ooooaon,188 
Dioptric  tdeeeepe^  187 
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Oenteel  occapatioDf,  Buniul  labour  v^ 

460,485,609 
Qeoiogy  of  the  Suffolk  Coast,  287 
Qeomeuic  chuok,  13 
iiwmetrj*  algebraic,  253, 278 
Gtf  man  yeaat,  688 
ttennanj,  longerity  in*  368 
(ib,  pronunciation  of  Iilahy  400, 4SS,  446 
Oherkina,  41,  64 
Oildin«r :  add-proof ,  88 

niioro.,  818 
Gimleti,  Norwegian,  378 
Qirder,  bent,  168 
Qiasgow  and  S.W.  looomotiYea,  17,  183, 

306 
Qlaas :  boiler  gauge,  88, 109 

boring,  483 

bottles,  spiral  cracks  in,  307 

diamond  ink  for  writing  on,  198 

films,  cud-mounted  flexible,  388 

tichott  and  Co/s  new  optical,  349 

silTering,  471 

stenciUing  on,  87, 1U8 

tenacity  of  spim,  9 

tubes,  breaking,  170 

workisg,  616 
Glass-doth,  fastening  to  drums,  33 
Glasses,  water-gauge,  400 
Glase  for  biicks,  30 J 
OUuder's  diamonds,  446 
(ylobiUar  lightning,  169 
Glue,  strong  damp-proof,  837 
Gluten,  873 
Gold  :  amalgamating,  616 

and  silver  uials,  cleaning,  64 

ehloride  of,  to  make,  467 

melting.  438 

paint,  87 

printing,  376,  491 
Good  Fndsy,  the  supernatural  darkness 

on,  166,  ila,  180,  303,  319,  384,  373 
Goyomors,  engine,  159, 183, 804 
Grain-drying  machine,  new,  609 
Gramme  dynamo,  S\i,  184 
Gramte,  turning,  184,  s06, 338 
Grapes,  deyioe  for  cutting,  371 
Gravitation :  clocks  and,  615 

heat,  force  and,  86, 138 
OntTitatlonal  astronomy,  works  on,  814 
Gravity,  »peciflo,  3l9, 338 
Grease,  ooUiery,  378, 3U0, 333 
Great  Jfiastern :  oompoand,613 

looomotiyes,  379 
Great  Western  :  looomotiTes,  68, 86 

so-oaUed  ezpressea,  488,  513 
Green  Japan,  613 
Greenwich  yiaitaaon,  8bB 
Grinder,  frietion-oriTen  centre,  383 
GrmdiDg :  and  shaiang  maoLine  for  touls, 
Sellers's,  579 

twist  drills.  Smith's  apparsfcos  for,  309 
Grindstone,  using  the,  339 
Grooves,  cutting,  130 
Guano,  338 

Guide,  blade  screw  propeller,  143 
Gun-barrel  boring,  63 
Gun-metal,  yellow  lacquer  for,  519 
Gnrjun  balsam,  807 
Gnuurte's  oenes,  85 
Gvttaperdia,  90 


HAOK-SAW :  frame,  330 
Star,  168 

Haokworth's  gear  for  locomotives,  181 
Half -erowns,  Xima,  496 
Half-round  bits,  863, 876 
Hall:  heatttg  small,  8U4 

mark,  68 
Hand  signals  for  drivexs,  860 
Hand-chasers,  self -leading,  668 
Hand-dnll,  a  good,  301,  346,  vsn 
Hand-planer,  wood-tutner's,  808 
Handy :  camera,  137 

switch,  395 
Harbour  loans,  166 
Hard  water,  66, 87, 1C8, 136 
Hardening :  and  tempering  steel,  163, 30O, 
S48 

metals,  883 
Harmonium :  87,  108,  188,  877,  299,  888, 
849, 878, 874,  43U,  446 

more  wmd  wanted  for,  646 

•weU,669 

vibrators,  861, 874, 896, 431, 446, 409,  481, 
616,  641,  666 
Harness  vamish  or  reviver,  304 
Harp,  .ak>lian,  589 
Harringay  Park  accident,  343, 373, 331, 345, 

418 
Harris,  the  eeleetial  Mrs.,  178 
Hat,  about  a,  536, 563 
Hour,  89 
Heart  and  lungs,  Fhysiological  ouuneetion 

between,  388 
Heat :  and  power,  comparative  value  of 
flteam  and  hot  water  for  tnuiemitting, 
600 

eonduetivity  of  metals,  887 

evaporating  without,  168, 183 

force  and  gravitation,  36, 138 

into  eleetaeity ,  Oiamond's  improvements 
in  the  transformation  of,  480 

light  and,  530 

loss  of  from  steam  pipes,  143 

measuring,  Immisoh's  apparatus  for,  476 
Beating :  by  hot  water,  168 

of  platinum  wires,  16 

Pounaise  system  of,  667 

purposes,  high  pressure  steam  for,  18 

small  haU,  804 

surface,  184 

water,  643 

—  Ekitoher's  improvements  in,  886 
Heliosut,  814, 418 
Heliotjpe,8U 
Herenles  and  Atlan,  84, 61,  70, 18S,  437 


Herresihoff  vaoht,  88  knot,  666 

Herring,  migration  of,  808 

Hen  telephone,  the,  S06, 847 

Hides,  raw,  84 

Hlggins*s  **  Anaoalypsis,**  78 

Hins's,  llr.,  ooU,  84 

HiU^s  automatio  coupling,  668 

Hints  for  microsooputs,  11 

Hippalus,  deft  near,  174 

History,  natural,  strange  bit  of,  480 

Holes :  and  bdting,  688 

bore,  110 

drilling,  18. 

enlargmg,  166 

in  gas-tubing,  boring,  488 

squaring,  861 
Holiday  dark  room,  607 
Honey,  test  for,  207, 268,  378 
Hook  tools,  371,  298 
Horisontal :  dial,  78 

sundial.  188 

windmills,  11, 67, 68 
Horse-power  of  looomotives,  186, 169 
Hose-pipe,  351, 800 

Hot-aur :  engine,  43, 306,  326, 370,  338,  346, 
610, 633,  686 

oven,  87 
Hot-beds,  gaS'WeUs  as,  147 
Hot-water :  dstems,  oorrodon  in,  66, 181 

comparative  value   of  steam  and,  for 
transmitting  heat  and  power,  600 

heatlnff  by,  168 
Hours  of  daylight  per  annum,  298 
House :  duty,  641 

li8:hting  by  electridty,  848 

shingle,  at  the  Amftrimn  exhibition,  478 
Houses,  paper,  668 
Howorth's  flood,  662 
Huamanripa,  410 
Himian  nature,  divisions  of,  268 
Humanity,  fashion  v.  science  sod,  662 
Huyghenian  eyepieces  for  88in.  object- 
glass,  267 
Hydraulic:  leathers,  878 

madii])ery,89 

press,  461 

ram,  207, 228 
Hydraulics,  601 

Hydrocarbons,  effects  of  vapoors  of,  468 
Hydrodiknio  add,  644, 667 
Hydrogen,  peroxide  ox,  306 
Hydrophobia,  463 
Hydrophone,  the,  316 
Hydrozyquinol,  601 
Hygrometer :  13 

another,  56 

simple,  35,  83, 106, 176 
Hypnotism,  the  legal  aspects  of,  191 
Hypopus  vulgaris,  86 


IGBi  anohor,  18, 88 

ioe-nouse  or  refiigerator,  660 

Idealism,  evolution  of,  496 

Iguana  skin,  224 

iDuminated  fountains,  356 

Immisoh's  appaxatus  for  meMuhng  heat, 

476 
Imperial  Institute,  the,  31 
Imperishable  paste,  12 
Inoaadeeoent :  lamp,  110 ,  828 

lamps,  automatio  commutator  for,  364 

—  varnishing,  144, 176 

light,  18 

wue,  running,  641 
Income-tax,  380, 301, 336,  520 
Incubator,  thermostat  tor,  306 
India,  matting,  staining,  or  dyeing,  180 

punkah,  or  wmd-fan  of,  270 
Indian :  biaoksmiths,  846 

brass  salfers,  deaning,  66 

kites,  164 

remedy  for  tapeworms,  630 

tin  work,  807 

toys,  288 

turner,  842 
Indiarubber  air-balls,  471 
Indicating  engme,  184 
Indicator :  diagram,  16, 18, 88, 63 

pendulum,  603,  616 

water-levd  for  boilers,  261 
Indicators,  brakes  and,  601 
Induced  currents,  206, 228 
Induction  coU :  88, 100, 166, 180, 204, 266, 
838,  471,  644,  667 

Tin.  spark,  268 
Industrial  partnerships,  187 
Industry,  primitive,  o46 
Ingluvin,  494 
Inhalant,  380 

In|cotor  furnace,  burner  for,  472  j 
Injectors,  134 
InJt :  for  stylographic  pen,  66, 78 

for  writing  on  glass,  diamond,  188 

spots,  removing,  481 
InsecUdde,  gas-lime  as  an,  418, 446 
Insects:    ctfbolio  acid  as  a  safeguard 
against,  446 

deccro-plating  flowers  and,  240 

panwites  of ,  540 
Tnsomniat  and  noises  in  the  ears,  841 
Institution :  of  Mechaninal  Aogineen,  648 

of  Maval  architects,  624 
Insulated  wire,  current  heating,  16 
Intellectual  activity,  phoapborus  and,  666 
Intendflcation,  480 
Intensity  coil,  366 
International  screw  tiiread,  311 
Inter-oceanic  railway,  468 
Inundations,  theory  of  periodic,  248, 268 
Invalid's  book-rest,  866 
Ipswieh,  bxake  taal  at,  16 
Irish :  gh,  pronunciation  of,  400, 433,  446 

moss,  447 
Iron :  and  Steel  Institiite,  806 

blaok  vanish  for,  88f 

broaiing,  17 


Iron :  browning  steel  and,  818 

carbon  in,  608 

casting,  upon  laee,  &e.,  868 

fluidity  of  east.  40, 64 

inlaying  with  silver,  862 

rolls,  turning  ehilled,  278 

smdting,  14 

sted  and,  test,  602 

taming.  111 

washing  boiler,  686 
iNchroinatio  emuldon  plates,  Vogd's,  7 
Ivory :  black  dy^^  of,  680 

etching,  160 

JAOKf  Bradley's  improved  floor,  483 

Jackdaw,  lame,  16 

Japan,  green,  818 

Jew's  pitch,  666 

Job :  a  wood-turning,  466, 482. 558 

the  Office  of  Works  on  an  attempted,  468 
Jobbing,  watch,  18 

Joints  :  on  railways,  loose,  180,  198,  378, 
298,  847, 804,  440, 487 

steam-tight,  687,  806 

used  in  carpentry,  866, 416 
Journal:  of  the  Liverpool  Astronomioal 
Society,  866 

of  the  BJkLS.,  173,  301, 319, 343 
Journal  oil,  deaning,  10 
Jubilee :  of  the  tdegraph,  288 

sdence,  276 
Judsea,  bitumen  of,  861 
Jumpers,  tempering  cast  sted,  184,  80O 
Jupiter,  389 
Jupiter's  first  satdltte,  195 


KAIiEIDOSOOPIO      pictures      on 

scretti,  157 
Kepler's  third  law,  128, 184 
Key-bedding,  415 
Key-beds,  400 

Keyless  watches,  810,  846,  867, 897 
Kidney  disease,  541 
Kiln,  618 
Kite  :  eleotrie,  375,  398 

mudoal,74 
Kites :  Indian,  164 

Bus8ian,74 
Knee-joint,  didooated,  471 
Knife,  a  workshop,  343 
Krupp's  big  gun,  194 


liABOBATOBT  tromp,  new,  74, 133 
liiibour,  mauual,  ?.  genteel  occupations, 

485,500 
Lace,  casting  iron  upon,  6cc.,  368 
Iiacquer,  yeuow,  619 
Lacquered  ware,  Burmese,  394 
Lacquering,  bra»8, 420 
I«ke :  district,  470 

oval,  41 
ruminated  armatures,  390, 831, 846 
Ltuup :  and  bellows  for  blowvlpM,  304 

battery  for,  17,  63, 107 

—  for  surijeons,  280 

cycle,  593.  616 

incandescent,  110 

oils,  109 

small  arc,  220 

soldering,  66,  ICO 

spirit,  ^,  64 
Lamps :  safety  of  modem  oil,  637 

varnishing  Incandescent,  144, 176 
Lancashire  and  Yorkshire  vacuum  brake, 

860 
Lancaster's :  Kstronomioal  directory,  138 

oval  bore  rifle,  899, 431 
Language:  Dutch, 431 

English,  493, 617, 641,  666, 660 
Lantern ;  microscope^  bO 

optical,  Tyndall's,  337 

sude,  novel,  664 
Latch,  improved  bow,  333 
Lathe :  at  Saltaire,  276 

attachment,  896 

bands,  838,  861,  874, 308 

boring  in  the,  without  slide-rest,  343 

centre,  158 

circular  cutters  for,  600 

circular  saws,  table  for,  106 

counterbalancing  flywhed  of,  276, 848 

BSOLISU  ICSOHAJIIO,  18 

head,  a  6in.,  338 

manarel,  Kdmunds*,  108,  161,  246,274, 

818,  418,  438,  487,  611, 680,  664,  606 
manords,  160, 176, 100, 9i76, 842 
matters,  18,  83,  128,  800,  231,  246,  296, 

843,  820,  803,  804, 418 
planer  for  five  shillings,  179 
screw-cutting,  180 
screwing  apparatus,  104,  383 
m>eediug-up  uf.  111 
three-l^ged,  4bl 

throw  toe  6in.,  length  of,  351,  374 
tools  for  amateurs,  83 
tooltf,  tempering,  37 
watchmaaer's,  rusty,  494 
Wenham's  screw-ohasmg  arrangement 
for  loot,  116, 177 
Lathes:  milling,  whed-cutting,  dotting, 
Ac,  in,  318,  370 
turret,  milling  tool  t<x,  602 
LaUtud-i :  78 

oocultution  limits  of,  53 1 
Launch  engmcM,  400 
Laundry  :  800 

blue,  86 
Laval  cream  separator,  speeding,  801,  860, 

373 
Iaw.  parochUl,  319, 338,  378 
Lawn-tennis :  616 
tournament,  19 
Iaws,  reactions,  fte.,  of  some  forms  of 
primary  batteries,  808,  8W,  278,  802, 
880, 847,  806 


Lead :  in  vamidi,  41 
pipes,  action  of  water  on,  144 
pdsoning,  antidote  for,  ill 
soldering,  388 


Leat .  crystals  in,  16 
Leatner :  bands,  Joining,  351 

preserving,  496 

stain  on  doth,  617 
Leathers,  hydraulic,  873 
Leolanch^ :  battery,  80, 160 

—  charging,  893 

—  for  quantity,  612 
type  of  cells,  188 
sines,  471 

Leg  out  of  joint  at  knee,  471 
Legal :  bees,  448 

bills  of  sale,  280 

dentist,  88, 100, 188, 167, 181,  204,  227 

marriage  settlement,  184 

mortgages,  446 

nuiaanoe,  228 

paving,  16, 112 

poor-rate,  448 

property  tax,  266,  620 

rent,  668 

revenue,  16 

tenancy,  168 

tolU,  219,  230 

trustees,  364 
Lemon  :  decoction  in  malaria,  497 

soles,  66,  78,  87 
Lens  :  camera  without,  471, 498, 620,  SS, 
666 

curious,  867 

for  both  reflection  and  refmotion,  448 

*'  Optimus  "  camera,  64 

orthOiMopic,  4ti8 

radios  of,  803,  814,  468 
Lenses :  photographic,  338 

VoighUiinder,  898,  418,  438,  487 
Lentils :  dhall,  and  rob,  158 

diahts  with,  398 
Leonis :  alpha,  173 

65P»,  97 
Letter-bor,  improved,  39 
Levelling  :  combination  tod  lor  squarfij 
Ac,  316 

macliinery  by  spirit  level,  270 
Lever  watch  in  beat,  setting,  18,  88 
Leverage,  304,  836,  399 
Leyden  jar  and  fulminating  pane,  644 
Libel  on  the  JSskimos,  137 
Library  st*tistios,  336 
Lick  equatorcal,  the  great,  310, 413 
Lite,  iufes  of,  at  sta,  370 
Lift :  ooadibuiiden',  188 

for  weU,  690 
Lif  liog  crab,  186,  168 
Ligut ;  and  heat,  63u 

effect  of  dectric,  on  books,  483 

incuudesceut,  18 

magnesium,  xor  photographic  purposes, 
549,  613 

ox>  hydrogen  sirconia,  168 

reflectiou  of,  law  of,  386 

speed  of  338 

BUbmarine,  for  catching  fish,  184, 168 

velocity  of,  365 

zodiacal,  98 
Lighting :  by  batterie  ,  deotrie,  16, 41, 65, 

304,  326 

cieotnc,  368 

—  of  nolway  carriage,  473 
Lightniog :  globular,  169 

Ktiamese  temples  and,  543,  667 
Lighton's  analysing  diaphragm,  431 
Lights,  railway  signal,  86,  84, 180 
Lima  half-crowus,  494 
Lime  :  analysis  of,  14 

carbonate  of,  sdubiiity  of,  555 
Limelight,  336 

Linear  diameter  of  the  planeta,  666 
Laning  for  wooden  cell,  89,  86 
Link:  belting,  678 

movements,  36U,  487 
Lmseed  oil,  vapour  of,  353 
Liquid  :  etching  lor  steel,  304 

gelatine,  304 
Liquid,  specidc  gravity  of,  apparatus  f oi 

determiuing,  363 
Literature,  6»0, 016 

Liverpool        Astronomical       ;Society's : 
Journal,  365 

observatory,  publications  of  the,  61 
Loans,  harbour,  and  consuuutioa,  loo 
Lock  facmg-pomt,  Kirby's,  3»4 
Locks,  518 

Locomotion,  electric,  189 
Locomotive  :  boiler  expioaiuns  m  the  \J.6^ 
173 

boilers,  133 

engine,  mood,  188 

goods  tanic,  L.  and  N.W.,  613 

mwfdd,  380 

S.K  express,  343 

repairs,  348 

Webb's  oomponnd  goods  tiuk,  689 
Locomotives  :  431,  64i,  666, 618 

drawings  of,  565 

gear  for  Haokworth's,  181 

G.  and  S.W^  17, 183 

G.K.,  379,  469 

G.W.,63 

horse-power  of,  135, 159 

L.  ana  N.W.  compound,  12 

L.  and  b.W.,  at  If ewcasde  exhibition. 
469 

Blidland,  469 

proportion;)  of,  68 

uuu,669 

ihe*-Uomet,"84 
Logarithms :  66,  458 

flve-flgure  versus  seven-figure,  480,  600 
London  and  N.W. :   compound  loocuno* 
tives,13 

goods  tank,  513 

railway,  brakes  on,  36 
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Picker,  fruit,  819, 846 

Picture  framtti,  affixinir  eomer-pieoeB  to» 

184 
Pinhole  photofcraphB,  612,  6S0,  642, 666 
Pink  saucerd,  293 
Pipeclay,  Sv2 
Piped :  leal,  action  of  certain  waten  on, 

144 

loBit  uf  hoat  from  Bteanii  143 

patent,  (>rj 

pieutrrving  hose,  300 
Pitch  :  Jfw'-,  6o« 

pip-,  '2'2S 

Htnk^r,  3i3,  372,  414,  639 
Pit-baiv,  6U2 
PiTOiing  watuh,  10 
Plane :  cartwrigbt's,  494 

iron,  iiuw  to  bharpeu  a,  886*  486 
Planer :  laihe,  for  Ave  MhUhngs,  179 

new,  and  aurface  k^ukCi  181 

wocd-turaer'tt  hand,  20U 
Planetary  cunfli;urationa,  32,  98 
Planets  :  computation  of  the  Uneu  dia- 
meters of,  631,  656 

conjunction  of  the,  78 
Planu,  philosophy  of  watering  outdoor, 

453,  489,  512 
Plates :  amalgaTnating  battery.  616 

for  tranaparencieB,  improrea,  380 
Plating ;  nickel,  143 

earbou,  616 
Plttinising :  metals,  cheap  method  of,  112 
Platinam  :  in  filings,  186,  200 

test  for,  568,590 

wires,  heating  of,  16 
Plato,  84 

Plumbago  cmcibles,  40 
Plumbers,  mtef  nl  recij>e8  fair,  8 
Pocket  aociunulator  :  89, 109 

how  to  make  a,  215 
Pocket-knife,  a  codiidh  with  a,  172 
Poisonous  treed,  446 
Pol-oumg  :  ot  catd,  467, 490, 609 

whlc<:-lead,  111 
Polanscope :    Lighton^s     analyiing    dia- 
phragm for,  484 

simple,  for  toy  microscope,  837 
Polish,  painting  on,  166 
Polishing  pebtiea,  621,  648 
Pollaka  battery,  134 

PoiuiaiBe8>stemof  healing  buildings,  667 
Poor-rate,  448 

Porou«  pou  for  batteries,  264 
Portaole :  dark  tents,  144 

engine,  63 
Posi  ouiu4,  241 

Poet-office  battery,  278, 800,  878 
Potash :  iintimoniate  of,  2z8 

oxalate,  496, 619 

permaugan  :td  as  a  staining  mediuza  for 
micro,  o.  je<]ts,  346 

pure  carbonate  of,  591 
Potatoes,  trying  brown,  184 
Potential,  static  aud,  15 
Power :  for  flour-mills,  497 

of  engine,  111.  134, 167, 158 

of  a  telescope,  31-1, 347 

transmis«ion  ot,  ac  Manchester  Ezhibi- 
tiou,836 

water.  2z9,  253 
Predictioue,  earthquake,  81, 78, 90 
Preserving  leather.  4^6 
Pre»s,  h>drauiiu,  451 
Pr-88ure  :  centre  of,  16,  88  , 

gauge,  109,  157, 181 
Pnevures  are  dynamic  effects,  128,  225 
Primary  ba  teries  :  164,  176, 196,  22U,  226, 
292,  847,  461,  486, 6^6 

and  chtfKiug  accumulators  from  them, 
128,  I6i,  247 
Primula  culture,  446 
Printing  :  gold,  876,  491 

p)at(»,  ziucography  and  zinoo,  192 

press,  repruuucug  photos  m  the,  164 
Prints:    blue,  Prof.  Cieave's  method  of 
mnkiug  large,  488 

toning,  471 
Problem,  Watson's,  134 
••  pTi  blem,'*  the  L.  aud  N.W.  loco.,  616 
Pro  lucer  gas,  0X6 
Projectileii,  185 
Promis:$ory  notes.  184,  230 
Pionuuciation  of  the  Iridh  gh,  400,  422 
Propeller :  pitch  ot,  825 

screws.  Irjuv^'s  method  of  construct- 
ing, 7 

Vogelsang,  486 

Yarrow's  guide-blade  screw,  142 
Propel  mg  steamships ;  366,  394,  415, 467, 
535,  560,  586.  607 

Marshall's  method  of,  381. 416,  441,  514 
Property,  income-tax  upon,  301 
Prophylactics  to  cholera,  6b7 
Propoi-Uons  of  locomotives,  63 
Public  libraries  m  the  United  States,  147 
Pulleys :  280, 801. 826,  829.  360 

balancing  fa^t  rnunin j^,  2U5 

speed,  2^i6,  SJl,  826 
Palp,  wood,  im 
Pump  :  force,  39, 6P 

now  merttui^,  193 

rotary,  for  oil,  280 

Hurgical  succiuu,  6?G 
Pump  ng,  windmill  fur,  205 
Pumps,  64,  181 
Punch :  CuHtiman  centre,  310,  813,  370, 398 

seli-centring  slide,  83 
Puukah,  the,  27U 
Putty  and  stjppin?,  131 
PuBBles,  two,  89,  1U9, 133,  157 
Pyroraliic  acid  and  its  uses  in  photography, 

384 
Pyrou.chnlc3,  2*^1 

QUSBT,  railway,  826 

Umck  :  dr>ing  piste,  39 

writing  of  notes  16 


HAOING*  eanoe,  87 

Hacks :  method  of  onttlag,  178 

t<iothed  wheels  and,  14tJ 
R>idi«tion  and  reflectors,  83 
Ka<lins  of  lens,  802 

Ra*l-joints,  suNpenled  fish-plates  for,  198 
Railroads,  street,  electricity  for,  482 
UaUway :  brakeis  98,  156,  179,  197,  872, 
844,  869,  396,  417, 440,  464 

carriages,  warming,  24 

CO  lisiun,  a  rem.irkable.  243 

couplings,  846.  369, 417,  464^488 

joints,  440,  487 

lubrication,  9 

query,  350,  374 

Bhutt  end,  641,689  f 

signal  lights,  85,  81,  ISO,  180 

signals,  894 

—  electric  locking  for,  86 

speeds  and  myths,  197, 244 

working,  689 
Railways:   electric  and  electric  motors, 
259 

loose  joints  of  rails  on,  180,  273, 394 
Rain-water,  230,  254 
Raising  water  an  unh'mited  distance,  69, 

129 
Bam,  defectlTe  hydraulic,  207, 228 
Raw  hides,  34 
Recipes  for  plumbers,  8 
Reeds,  harmonium,  541,  665  ■ 

Refieotor,  494 
Reflectors :  observations  with,  866 

radiation  and,  83 
Beform,  road,  12 
Rfcf  lue,  aUg,  226 
Registration,  350,  374 
R^ulus  and  Sigma  Orionis,  267 
Repairs  :  vice,  229,  254 

▼iolin,  874 
Report  on  the  working  of  the  new  Patents 

Act,  46 
Reponssd  work,  finishing,  168»  182, 227, 278 
Reservoir  for  oil,  40 
Residues,  battery,  164 
Resuitanoe :  ooihi,  89, 64,  86, 108 

of  wire,  66,  87 
Reveising  gear,  41 
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▲.B  C.  Five -figure  Logarithms,  by  C.  J. 

Woodward,  404 
A  Practi.'al  Treatise  on  Petroleum,  by 

Benj.  J.  Grew,  139 
A  Treatise  upon  Oable  or  TLape  Traction 

as  uppli'.d  to  the  Working  of  Street 

and  other  Railways,  by  J.  Bnoknall 

Smith,  499 
Are  and  Glow  Lamps,  by  Julius  Maier, 

188 
Labour,  Leisure,  and  Luxury,  by  Alex. 

Wylie,  404 
Life  of  Charles  Darwin,  by  G.  T.  Bettany, 

444 
Miscellaneous,  8, 188, 404 
On  Gas-engines,  by  T.  M.  Goodere,  2 
On  the  Conyersion  of  Heat  into  Work, 

by  W.  Anderson,  1 
Practical  Rlectiicity,  bj  W.  E.  Ayrton, 

188 
Practical  Handbook  on  Pomp  ConstruO' 

tion,  by  P.  R.  Bjorling,  2 
Toe  Electric  Motor  and  iti  Applications, 

by  T.  C.  Martin  and  J.  Wetsler,  269 
The  Mechanics  of  Machinery,  by  Alex. 

W.  B.  Kennedy,  187 
The  Portable  Rngine,  by  W.  D.  Wans- 

brough,  188 
The  titeam-Engine,  by  G.  C.  V.  Holmes, 

188 
The  Storage   of   Bleotrical  Energy,  by 

Gaston  Plants,  451 

Rheumatinn,  a  cure  for,  268 
Rhubarb,  adds  of,  186. 169,  265,  267 
Ribbed  boiler  tubes,  811, 847,  419, 441 
Ribs,  fiddle,  352 
Rifle  :  barrels,  care  of,  490  . 

Lacaster  oval  bore,  899  ' 

Winchester  repeating,  400 
Ring  Mrmature,  494 
Rings,  Nobili's,  68 
Rjad :  pavement,  a  new,  676 

reform,  12 
Rob,  dahl,  and  lentils,  168 
Rook-boring,  tempering  caat-steel  jumpers 

for,  184 
Rock-crystal  spheres,  221 
Rocks,  te-timony  against  the,  126 
Rod,  troublesome  sine.  644 
Romsey  observatory,  362 
Roofs,  paintmg,  826 
Rose4,  41,64,  277,  316 
Rosewood,  imitation,  267 
Rowland's  water  battery,  89 
Rubber  :  cement  for,  8S2 

fabrics,  colouring,  261 
Rupture  truss,  128,  279 
Russian  kites,  74 
Ryder's  automatic  microtome,  218 


S  ACOHABINE  and  its  n^es,  674 
Saddle,  safety,  166.  801,  849,  868 
Safes,  89, 109 
Saf-ty  :  bicycles,  rear-driving,  66, 87, 299 

Siddle,  166, 801, 349, 868 
Salad  dressing,  delicious,  668 
Balol.  97 
^alt :  as  food,  444 

bed,  remarkable,  53 

sho  lid  we  eat  ir  810,  367,  419,  468, 489, 
613,  663,  666,  606 
Saltaire,  lathn  at,  276 
Salvers,  cleaning  Indian  braes,  66 
Sand  figures,  16 
banttary :  aspect  of  trees,  168 

beverages,  tea  and  coffee  a«,  662 


Sanitary:  seienoe,  80 

Santonine,  447 

SApr>niflcatioa  of  fixed  oils,  241 

Sardines,  665 

Sish-cord,  metallic  154 

Satellites  of  Jupiter,  195 

Saturn  :  tO,  88,  61. 79,  97, 128, 149, 174, 841 

as  seen  tiiroogh  8^  equatoreal,  84 

outer  ring  and  shadow  uf ,  173 

satellite  o(,  10,  S3 
Saw :  electric,  323 

frame,  hack,  330 

kiuks,  some  circular,  482 

pit,  592 

stu:  hack,  153 
Saw  table,  amateurs,  150 
Saws,  brazing  band,  376 
^Ids  and  bums :  661 

toda  hi  caife  of,  612 
Scales :  in  drawing  offices,  131,  816 

f  jgan,  63 
Schanschieff's  salt  of  mercury  solution  for 

.,  batteries,  134 
Sohott  and  Co.'s  optical  glass,  249 
Science :  and  Art  exams.,  88 

and  metaphysics,  69 

and  the  supernatural,  248,  268 

Jubilee,  276 

of  the  tea-kettle,  580 

sanitary,  80 

ieenrriric  Ntws,  9, 80,  64, 77,  97, 122, 148, 
171,  194,  218,  240,  266,  289.  818,  840, 
864^888,411,486,467,488,606,680,655, 
682.608 

Soientiflo  Societies : 
Liverpool  Astronomical,  76, 171, 265,  607 
Royal  Astronomical,  68,  147, .266,  868 
Royal  Meteorological,  76, 198. 3i89,  887 
Royal  Microscopical,  76,  217, 288, 887 
Western  Microscopical  Club,  148, 864 

ScorpU,  412 

Scorpions,  540 

Scraps  from  my  workshop,  162,  200,  S44, 

292, 872,  897,  415 
Screen,  kaleidoscopic  piotures  on,  157 
Screens,  folding,  229,  254 
Screw :  591 

centre,  chuck,  239 

cutting,  246- 

propeller,  Yarrow' s  guide-blade,  142 

tangent,  and  wormwheel,  165 

taps,  66 

iliread,  an  international,  211, 606 

—  cutting,  519 
Screw-chasing   arrangement   for  a  foot- 
lathe,  116, 198 
Screw-outting :  301 

apparatus,  Kiblett's  new,  28,  45, 66, 105, 
180, 178,  228,  246, 317,  848 
Screw-down  taps,  617 
Screw:  gear,  317,  393 

lathe,  180 
Screwing :  apparatus,  Wenham's,  162, 177, 
228  S93 

device,  ••  Silke's,"  318 
Screws  *  chasing,  245 

Murchey's  inqMruved  taps  for  cutting, 
335 

propeller,  Trouve's  method  of  construct- 
iug,7 

steel,  136 
Sea  :  lo!>s  of  life  at,  270 

telephony,  Edison's  experiments  in,  121 
Seoon  ary  :  battery,  8J1 
.    cell,  89 

Sections,  new  method  of  fixing,  263 
Stiiimographio  apparatus,  96 
Selenc^rapnical,  79 
Sensitised  paper,  304 
Sensory  circles,  minima  viaibilia  and,  28, 

51 
September,  astronomical  notes  for,  696 
Set  screw,  safety,  for  collars  and  pulleys, 

238 
Settle's  electric  safety  lamp,  285 
Sewing-machine :  181,  204 

electric  motor  for,  38 
Sextant  and  its  uses,  200, 219, 224, 242, 276, 

292,  346 
Sbuping  machine.  Seller's  tool-grinding 

and,  579 
Sharpening  twist-drills,  85 
Sheepskin,  to  cure  with  the  wool  on,  112 
Shellao :  sttmemason's,  16 

varnish,  white,  253 
Shelters,  portable  bicycle  and  toicyde,  834 
Shingle  house  at  the  American  exhibition, 

478 
Ships,  flres  in,  183 
Shirt  buttons,  107 
Shop  arrangements,  117 
Short  sight,  250, 271 
Shrinkage  of  castings,  179 
Shunter's  puzzle,  489 
Shutt-end  railway,  641,  688 
Siamese  temples  and  lightning.  543.  567 
Sidney's  Aroidia,  226 
Siemens :  armature,  520 

bathometer,  273 
Sight,  short,  250,  271 
Bight-feed  lubricators,  362 
Signal :  arms,  Davia's  interlocking  for,  898 

Ughtii,  raUway,  35,  84,  298.  469 

returns,  railway,  562 
Signalling,  train,  apparatus,  121 
Signals,  electric,  locking  for,  86 
SiUoa  :  and  alumina,  90 

in  fluor  spa,  160, 184, 200 
Silicon,  gaseous,  89 
bilk :  mildew  m,  296 

properties  of,  602 

underclothing,  255,  280 
Silver:  cell  15 
,  cleaning  filigree,  494 

film  of  Newtonians,  5k 


Silver :  inlaying  iron  with.  8BI 

nitrate  of.  stains.  160, 178, 184 
Silvering  rglsas,  471 

without  battery,  448 
Singing  flames,  )lo6 
Siphon  for  fountain,  160, 184 
Siz  ■  of  acctimulator,  616 
Sketching,  lunar,  278 
Skin,  iguaui.  224 
Slag  :  refuse,  226 

utili!tati  m  of,  157,  227 
Sleepers,  longitudinal  and  aerois,  440 
Slide  :  punch,  self-ctsntring,  83 

sections  to  the,  new  method  of  fliii 
263 
Slide-rest,  back-lash  in,  65 
Slide-valve :  422,  470,  498 

di.igram,  Zeuner's,  5M 
Sluice  gate,  251,  278,  298 
Smelting :  566 

iron,  14 
Smitn's:   apparatus  for  griadiBg  lift 
drills,  8«.9 

work,  8 

—  and  miner's  tools,  493,  518, 6it 
Smoke  abatement  and  gat  as  fuel,  2 
Smoking,  876 

Snake-bites  and  their  remedies,  487, 40 
Soda  :  acetate  of,  warmen,  85 

ash  and  bleaching  powder,  2B5 

in  cases  of  scalds  and  burning,  611 
Softening :  cast-iron,  86 

leather,  520 
Solder:  fusible, 298 

silver,  40U 
Soldering:  249,298,822 

fluid,  111 

lamp,  66, 109 

lead  seams,  288 
Soles,  lemou,  6(5,  78,  87 
SoUdifled  oO,  826 
Solids,  apparatus  for  obtaining  the  deirii 

of,  1.1 
Solution :  for  batteries,  543 

for  coating  oil  tanks,  230 

neutral,  542 
Solutions,  sugar,  800 
Soundpost,  violin,  520,  648 
Sour  yeist,  326 
Southern  comet,  great,  174 
Spark  coihs  256 
Sparrows,  251 
Specific  gravity :  219,  228,  262 

of  spirits,  68,  219 
Spectroscope,  a  simple  photograpUe,  n 
Spectroscopy,  stellar,  814 
Spectrum :  analysis,  420 

experiments  with  the,  527 

of  lightning,  6u4 
Speed:  of  light,  323 

of  vessels,  6i7 

pulley,  2u6 
Spc-cding-up  of  lathe,  111 
Speeds,  rail  a  ay,  197,  244 
Spheres,  manufacture  of  cryital,  16S;n 
Spill  machines,  12 

Spmdle,  drilling  plain  horiaontalf  39 
Spiral  wheels,  255,  300 
bp  rit :  bluwpipes,  180 

lamp,  38,  64 
S'inte,  specific  gravity  of,  63 
Spiritualism,  the  Seybeit  commiMlaBO 

453,  609,  536,  556,  581 
Spokes,  loose,  498 
S^^onges,  cleaning,  38 
Sprained  ankle,  469 
Spring  of  beam,  16,  38 
Springs :  448,  494 

door,  229 

rvpairiiig  sofa.  620 
Squabble,  great  telescope  and  a  small.  1 
Squaring :    and    levelling,   oombiaaSi 
tool  for,  215 

holes,  851 
Stafford -Eaves'  dynamo,  187 
Stages,  microscope,  134,  157 
Stamping  sheet  metal,  *89 
Stand,  an  adjustable  oamera»  S62 
Standard  nuindrel,  189 
Stanley's  patent  actibt's  clinometer,  36S 
Star  :  (D.  M.,  1, 169),  241 

discs,  diameters  of,  31 

drift  in  Pegasus  and  Aquarins,  173 

double  near  Castor,  78,  87 

hack-saw,  158 

missing,  61,  97 
Star-flnoer,  291 
Stars :  double,  436 

in  daylight,  visibilitj  of,  tl4,  SIA,  i 
412,  436,  458,  666,  663 

near  45  (ieminorum,  propeor  mottoii 
61 

observing  double  by  daylightt  149,  H 

visible  from  well,  6i»  178,219,141.: 
389 
Static  and  potential,  16 
Statistics,  libiary,  225 
Statuary,  rebronzing,  251 
Statues,  colouring,  16 
Steam:    160,  906,  2^,  928,  ^1,  876. 
445, 469. 568, 590l  6l5 

and  the  valve,  183 

aqueous  vapour  aud,  220,  S50 

boilers,  water-level  mdioator  for,  261 

force  of  outlet,  876.  898 

hi^h  presiure  lor  heating  ptlrpoeei^ 

launch  engmes,  4UU 

pipes,  loiia  of  heat  from,  143 

raising,  Fletcher's  improremente  in, 

superheated,  181 
Bteam-engme :  compound,  422 

ccunomies,  432 
.-^teame^.  Pulton's  first,  81 

Steamships,  piopelUng,  866,  881,  415, 

467,  614.  686, 607 
Steam-tight  joints,  687,  606 
Steacine.  refiam.*,  827 
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iron,  browning,  S18 

r,  693 

ramiflh  for,  876 

1  for  welding,  6 

g  and  tempting  of,  168,  900, 

,  Tnstitate.  808 

led  wrought-iroD,  590,  615 

,  89 

g,  616 

hard,  135 
and  rods  of  hard,  168 

sheet,  589 

7  tempering  of,  106 
npering,  23 J 

rallax,  photographic  meainxe- 
f.  «67 

termination  of,  656 
phy,  31,  33 
opy.  314 

on  glass,  87, 108 
raph,  the,  63, 120 
il,681 
)  and  its  applioatiouB,  383, 407, 

liahlng  walking,  230 

I.  251,  278 
I'ft  shellac,  15 
rriting  and,  88 
f  drains,  803 
pattf  and,  131 

atterles,  dnrabilitj  of,  604 
Prankland's,  193 
278 

Qg,  engineer's,  470 
lalring  cracks  in,  14 
ing  wire,  16,  62 
laze  in  teapot,  323 
!lopes  for  bottles,  41 
l,6i 

.  electricity  for,  182 
Mttent  brake-holder,  121 
ch,  343,  372,  414 
alin,  180 
»f  Arachnoidiscos  Ehrenbergii, 

▼ision.341,389,412,657 
io  pen,  ink  for,  66, 78 
:  boat,  Nor^jsnfclt,  312 
catching  fish,  134 
kst,  geology  of  the,  267 
I 

U4 
1,800 

acid  bnlbs,  323,  373 
of  euth,  daylight,  and,  10, 81 
of,  692 

f  Aug.  19,31,40,  173,605 
moon  and,  timultaneoosly,  865 
r,  conservation  of,  82,  80 
itill,  commanding,  871 
>18,  641,  666,  689,  613 
al.  183 

Urge  872,413 
\b6  on,  267 

ral :  oarknees,  201, 219, 224,  872 
lod  the,  248.  268 
lechanical,  38,  64 
erisurement  of,  1&3,  251 
Ump,  battery  for,  230 
494 

;>ump,  606 
Cham,  123, 134 
nonium,  569 
ilephone,  366 
ephone,  37,  183 
;  exposure,  329 


:  amateur  saw,  150 
I  circul  ir  saws,  1U6 
ornamental,  111 
» 

107 

ilranometer,  65, 108,  374 
imotives,  539,  669 
;as,  398 

iaaaring  taper,  446 
for  coating  oil,  230 
loden  chuck,  516 
,  Indian  remedy  for,  530 
trchej's  improved,  for  catting 
,335 
\ 

>wn,  617 
«nt,  5^1,  543 
is,  280,  3U1,  325,  620 
coffee  as  sanitary  beverages,  662 
nd  cocoa,  the  infiuence  of  on 
ion.  238 

.  the  science  of  the,  580 
ftiner,  gUze  in,  823 
Be«*on's,  442,  490 
analysis,  simple  exersises  in,  47, 
0,573 

0,  442,  460, 485,  509,  512,  532 
lerica,  372 

ee  in  photography,  580 
on  and  the  Science  and  Art  de- 
snt,  577 

on  bill,  504, 577 

oonsidered  as  a  part  of  a  oom- 
Ad  generous  education,  552,  575 
:  jabUee  of  the,  2i3 
\ 

:  150 

169, 18S,  280,  300 
10,482,446,468 
48 
3al,41 


Telephone :  mlorophone  ooil  and,  879, 886 

new  Hen,  806, 846 

on  the  theory  of  the,  887 

Phelps's  improved,  676 

switch,  87, 188.  648 

the  Swinton,  866 

willow  wood  for,  167 
Telephonio,  204, 618 
Telephony,  duplex,  180 
Telescope :  829, 418 

dioptric,  967 

eyepl^oe-*,  40 

how  to  adjust  eqnatoieally  1>j  daylight, 
871,807 

o.g.*8,  42 

power  of,  885 
T^esoopes:  a  eheap  steadying  rod  and 
garden  stand  for  small,  418 

great,  688 

powers  of,  847 
Telesooping  of  carriages,  666 
Temperature,  87 
Tempering :  and  hardening,  168,  800, 848 

by  electricity,  618 

cast  steel  jumpen,  for  xoek-boring,  184 

of  steel  tools,  new,  106 

steel  tubes,  280 
Tennis:  oonrt, 616 

lawn,  616 

tournament,  lawn,  19 
Tents :  portable  dark,  144 

roomy  and  oomfortable,  948 
Test,  iron  an4  steel,  592 
Tests :  lor  arsenic,  621,  648 

platinum,  568,  680 
Thames,  diatoms  in  the,  876 
Theory :  of  machines,  5,  85,  48,  116, 140, 
165,  886,  860.  382,870,897,427, 461,487, 

.    601,660,578 

of  periodic  inundations,  848, 868 

of  tbe  telephone,  837 
Therapeatios,  electrical,  660 
Thermo  battery,  280 

Thermopile  and  secondary  batteries  as  a 
convenient  means  of  producing  elec- 
tricity for  medical  batteries,  815 
Thermopiles,  41, 108,  206,  400, 619,  601 
Thermostat,  Westinghoose  and  Moore's, 

73 
Thread :  an  international  screw,  811, 606 

screw,  519 
Three-legged  lathe,  481 
Thunder,  beer  affected  by,  469, 600 
Time-keeping  in  a  factory,  378 
Timber,  decay  of,  800 
Tin  alloy,  428 
Tinman's  pri^s,  446,  468 
Tins,  preservinl^  food  in,  110 
Tinworks,  Indian,  897 
Tips,  billiard  cue,  839 
Tobacco :  culture,  99 

for  nicotine,  assay  of,  668 

growing  in  Bngland,  28 

paper,  866 

scenting,  613,  589 
Tomatoes,  669,  690,  615,  617 
Toning  prints.  471 
Tool :  a  good  record  for  a  taming,  814 

bar,  the  '*  Onsar,"  884 

carriages,  263 

for  squaring,  levelling,  &e.,  815 

grinding  and  shaping  machine,  Seller's, 
679 

milling,  for  turret  lathes,  608 
Tools :  and  weapons,  primitive,  850 

cutting,  603 

hook,  -^71,  893 

how  to  ke^p  in  condition,  169 

in  the  machine  shop,  special,  89 

miner's,  and  smith- irork,  493,  618, 648 

steelj  tempering  of,  106 

woodtuming,  687 
Tours  in  Norway,  876, 899,  443 
Tracing  paper,  616 
Train :  runs  in  U.S.,  long,  851, 899 

signaliiog  apparatus,  181 
Trains,  express,  197 
Tramcars,  electtioally  propelled,  832,  396, 

566 
Tramway,  Volk's  electric,  42 
Tramway :  cables,  499 

eleotricity  on,  432 
^Kansmission  of  power  at  the  Manchester 

Bzhibltion,  337 
Transmitter,  Blake,  17 
Transmitting  heat  and  power,  comparative 
value  of  steam  and  hot  water  for,  600 
Transparencies  :  improved  plates  f  jr,  880 

varnish  for,  37 
Trawl  nets,  620,  642 
'ireatment  of  burns,  686 
Trees :  from  a  sanitary  aq;>eot,  168, 898 

poisonoos,  446 
Tricycle  :  Centaur  direot-steeiing,  5 

electrical,  802, 326 

enamel,  38 

shel  ers,  portable,  334 
Tricycles,  616 
Trigonometry,  267,  301 
Triple  expansion,  545,  568 
Tromp,  new  laboratory,  74, 123 
Trouv^'s  method  of  constructing  propeller 

scretrs.  7 
Trumpet,  Zigang's  electric,  383, 589 
Truss,  rupture,  128,  279 
Tubes :  bendmg  sine,  620, 543 

brass  boiler,  319 

conical,  boring,  617 

oraeking  gliss,  170 

ribbed  boiler,  311,  847,  419, 441 

tempering  steel,  880 

weight  of,  186, 158 


Tabiag :  bending  brass,  184 

boring  holes  in  gas,  488 
Tumbl  ng  banrds,  667 
Tuning  dulcimer,  498 
Turbines,  899, 481 
Turkish  baths,  878 
Turner,  the  Indian,  843 
Taming :  chilled  iron  rods,  278 

granit?,  184,  206,  888 

iron,  110 

organ  pipe  feet,  481 

ornamental  wo  id  staining  and,  829 

wood  boxe^  376 
Turntable :  microscopic,,  876 
Turret :  dock,  805 

lathes,  milling  tool  for,  602 
Twilight,  duration  of  tropical,  448, 458 
Twist  drill  apparatos,  804,  886, 861 
Twist  drills:  826.  817 

aod  (icre  v-outt^  apparatus,  40 

apparatus  for  making,  108, 182, 158, 168, 
180 

sharpening,  86 

Smith's  apparatus  for  grinding,  809 


UNA  boat,  591, 615 

Uncovered  wire,  66 

Universal  cutter,  by  G.  Birch  and  Co^  818 

UrssB  majoris,  alpha,  10 

Utilisation  of  slag,  227 

Utilising  waste  ends,  264 

Utility  of  gas  in  the  workshop,  313 


VALVE :  expansion,  66, 498 

gear.  229 

gearing,  353,  336,  350 

slide,  422,  470,  498 
Vapour  :  37 

aquaous  and  steam,  883 

ef  linseed  ell,  228 
Varnish :  boat,  878 

Chinese  ptper,  201 

for  fiihing-rods,  85 

for  transparencies,  87 

lead  in,  41 

shellac,  white,  853 

to  stand  heat,  63 
Vanishing :  Cremona  violins,  170 

fishing  rods,  106 

incandescent  lunps,  176 
Velocity :  of  a  body  falling  from  space,  418 

of  light.  866 

of  rotation,  critical,  488 
Veneer,  walnut,  804 
Vertical  boUer,  160, 184 
Vessels :  Ifarshall's  method  of  prppelling, 
881,467 

propulsion  of,  633,  660, 666 

speed  of,  617 
Vesta  and  Uranus,  196 
Viaduct,  the  Crumlin,  184, 157 
Vibrators,  harmonium,  446,  469,  491,  616, 

641 
^ioe :  maehinist's,  78 

Massey's  patent,  148, 196 

repairs,  829,  854 
Violm :  180 

rq;Mdnng,  330, 829,  874 

soundpost,  680,  648 

strings.  180 
Violoncello,  883 
Violins,  finger  board  of,  876 
VisibUity  of  stars  in  daylight,  814, 865, 866, 

436,658,583 
Vogel's  iiochromatic  emulsion  plates,  7 
VoightlUnder  lenses,  old,  393,  488 
Volk's  electric  tramway,  42 
Volt  and  ammeter,  118 
Voltaic  cells,  new,  618 
Voltmeters,  ammeters  and,  18. 14, 83,  31 
Vortices,  experiments  with  artittcial,  336 


WALKING  stick,  330 
WaU-paper«,  arsenical,  456,  618 
Walnut  veneer,  804 
Warmers,  acetate  of  soda.  85 
Warming  railway  carriages,  34 
Washing  :  boiler,  iron,  666 

mvshtnes,  driving,  861 
Wasp's  nest,  693 
Watch :  faulty,  541 

irregularity  of,  305 

jobbing,  18,  88 

pivoting,  19 

setting  lever  in  beat,  18 
W»tches :  keyless.  819, 846, 867,  897 

magnetism  in,  ^ 

memorandum  on,  99, 131 
Watchmaker's  lathe,  rusty,  491 
Water :  battery,  simple  form  of,  39 

coal  and.  17 

engine,  541 

filtration,  430, 616 

gauge  glMses,  400 
«rd,  65. 87, 108, 135,  643 
heating  by  hot,  168 
mark,  849 
power,  839,  853 
rain,  330,  354 
raising,  139 

an  unlimited  distance,  59, 84 
supply,  619, 667, 689 
well,  848 
Water-boatmen,  respiration  of,  603 
Watering  outdoor  plants,  the  philosophy 

of,  466,  489,  513 
Water-level  indicator  for  steam  boilers, 
861 


Waterproofing :  fishing  lines,  118 

textile  fabrics,  616 
Waters,  the  action  of  certain  on  lead 

pipes,  144 
Waterwheels  :  111,  494 

speed  of,  113 
Watery  oomet,  proving  a,  688, 604 
Wave  motion,  899 
Waves,  oil  for  sU Jing,  476 
Wax,  stopping,  880 
Way,  keying  permanent,  207 
Weak  aoklee,  447 
Weather :  milk  In  hot,  545 

the  moon  and  thn,  187 
Webb's :  automatic  air  brake,  87 

compound  goods  tank  locomotive,  539 
Weeder,  claw,  88 
Weight ;  of  flywheel,  823 

of  iron  in  dynamo,  883 

of  tubes,  186, 168 
Weights  and  measures  and  percentages 

solntions,  886 
Welding :  hot  and  cold  iron,  516 

Mushet's  steel,  616 

steel,  compound  for,  6 
Well :  Abyssinian,  446 

lift  for,  668,  690 

stars  visible  from,  68,  178, 841, 876, 891 
Wenham's  screwing  apfMratos,  1(^,  177 
Western  Australia,  898 
Westmghouse:    and    Moore's    improved 
thermostat,  73 

brake,  636 
Wheats'one's  bridge :  39 

new  form  of,  370 
Wheel :  cutting  madiine,  40, 86 

emery,  447 

gearmg,  135 
Wheels  :  cutting  brass,  838.  861,  446 

mounting  small  emery,  168, 183,  306,361, 
878 

spirals,  35S,  80O 

withou-;  flanges,  836, 860,  878. 480 
Whiskey  distUliog,  63,  494,  516,  618,  641, 

689,  613 
Whistles,  167.  806 
White :  metal,  filling  biasses  with,  648 

shellac  varnish,  363 
Wimshurst  machine :  837 

how  to  make  a  powerful,  886 

plates  for,  175,  371 

with  double  sectors,  108, 136, 166 
Winchester  repeater,  410 
Wind  gauge,  103 
Windmill  for  pumping,  805 
Windmills,  horizontal,  11, 67, 68 
Winged  ants,  692 
Wire :  for  galvanometer  coUs,  40 

resistance  of,  66, 87 

running,  588 

straightening,  16, 68, 106 
Wires :  carrying  capacity  of,  806 

heating  of  platinum,  16 

on  dynamo,  amount  of.  418 

safe  working  current  of,  135 
Witter's  improved  bevel,  143 
Wood :  boring,  802.  826 

boxes,  turning.  376 

centres  for  soft,  319,  838,  346,  872 

dyeing,  418 

hook-iools  for  turning  and  carving,  893 

palp,  899 

turning,  ornamental,  889,  868 

—  tools,  687 
Wooden :  cell,  lining  for,  39, 86 

diaok,  616 

pendulum,  183,  806,  888,  851,  899 

W platters,  876 
oodtnmer's  hand-planer,  300,803 
Woodtuming  job,  466, 48i,  526, 663 
Woodward's  spongy  lead  battery,  109, 133. 

18i 
Woodwork,  high  art  in,  81 
Work :  a  good  day's,  396 
finishing  repouss^,  158, 188, 827,  878 
how  to  do  blacksmith's,  362,  414,  484, 

486,668 
miners'  tools  and  smiths',  493, 518 
Working-man's  bicycle,  181 
Workmen,  Eastern,  414 
Workshop :  amateur,  3,  26, 117 
knife,  242 

scraps,  152, 200,  244,  893. 873,  897,  415 
vtilicy  of  gas  in,  8l3, 345 
Writing  :  and  stooping,  88 
on  glass,  diamond  ink  for,  198 


TAOHT :  a  38-knot  Herreshoil,  656 

buildinir,  fifty  years  of,  142 
Yacbts,  fast  sailing.  617 
Yarrow's  guide-blade  screw-propeller,  142 
Yeast:  deterioration,  some  of  the  causes, 
639 

Gersian,  668 

sour,  838 
Yellovr  laoquer,  619 


ZBTJNEB'S  slide-valve  diagram,  543 
Zigaug  s  electric  trumpet,  382,  589 
Zinc :  casting,  89 

rod,  troubles  jme,  644,  667 

tubes,  bending,  530.  543 
Zinc*:  forBunsen  cell,  onamalgamated. 
898, 481 

foul.  836,  445, 469,  491 

Leclanch<^,  471 
Zincography  and  zino  printing  plates,  108 
Zoetrope,  849 
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LATOB:    UonUnd,   th*, 


i3. 331,  sn.  t». 


Ec  hai  phE>1o-mloTogTBphl<3, 

lU  EbrentKieli,  101 
.,  ud  comltn,  eo 

ininated.'jed 

-,  iqneoiu  diatrflintor,  Im., 

AR  f or  tiiat4iithu,  tloplr. 

T»  joinkDf ,  3A1 
od  lumbUac,  3U 


■'a,  9TS 


,A  formAof 


u  nod  Halike,  SI 


['i  improTcdi  lU 
Udi  Ruger  ulety.  $ 


jHUnt  vntioil  nnlutabalu', 

id,Sil 

n]id-(,sse 


Bm  alMtrfa  IndleattDg  ball,  UO 
Bow  latch,  Laetj't  ImpioTed,  IIS 
BoK,  impnfBd  Iptur,  30 
BnckvG,  ohnp  and  hudT,  319 
Bndlar^a  impnrad  Hmi  ]uk,  481 
Bnka,  niBiuii,  ej«tar,  UO 
tnkHtm  dligtuD  at,  *M 

Bmka-hflldw,  Slilfflar'a  patoBt,  HI 


sning,  H  < 
(,  BnUiliIf ,  4' 


CuBW* :  buidT,  137 

umttar,  ImproTed,  1S8 
Kaoll,  u  uJaitaUt,  m 
luuj  edge,  16 
ItraoTad.  fiM,  slid  bai,  48 


:  and  flfirbNt,  fi 
.     j«  f«  Mn.  Utti*,  S» 
CnuB  mfimXot,  ISt,  K* 
Cn«  atma  of  pUdIdk  duhU 
Oupboud,  dnlDf,  an 

"■ ita ;  toSoeed,  VS 

,  -.juiDUiu  of  altnuatloff 
Onrrkion  ol  it  teui,  ADdliu 


Catting 
finpM,  darioe  [01,  ITl, 


GdlpoBle,  1S3 
""iMnc  Banni  bisinlo 

lBBbrlo;oM,fi 
Oedin :  (itiidsr,  Matim-dilnn,  3Bt 

pmuh,  CaibmMi,  310 
Ooitni  for  Bit  vood.  31S,  SS8 
CenUiii«blC«,two,48T 
'^ — n,iaU-]«dlDBhud,BM 
„_asMmin,Md,Ul 
ChDok :  bdL  ISB 

oonncotM,  ITB 

OttW  K*  IMlio.  Bt 


■pllt,3tl 
■lii)r,3M 
ohIb].  918,  US 
Olunond'a  ImpromoAata  in   tlM  b 
foimatloB    of  haul   Into  olMtil 
430 
Cl^hun'a  itu-flnda:,  Bl 

daoniadei,  TS 

OUaomBtac,  Stuler'a  utllte', »! 

Oloek  ptadDlBD.  >04 

Olookwork  unafsnvnt,  4>4 

Couhbnlldn'^li&t,  181 

CoU :  IqdBotlon,  104, 168 


Comets,  nlntioD   bfltwoan  nwtwnt  and. 


CompnHpad,na 
Condeua;  foiooll,  IH 

BCorton*!  ejastor,  88 
Oonneotioii*,  alMUiatl,  4!1 

ComgaCod  ohncb.  118 

Coimllnci,  nilmr,  "^Ue' 


tHth  of  pinkaa,  8M 
-     'lUndrcDlar,  «>0 


Oark-i 


Doultr  of  Koida,  appantoa  Ii 

DaMotor  nlTaBomel 
-    ■  1 !  for  onttin* , 

Dbnilhs. 


ni 

polailioope.   Ligbton'i 


DlHrastion,  anslant  and  nudom,  8BI,  3T 

4tT,  4TG,  H7 
DiTldlng :  and  vtlaTint  machine,  48 


WpUueofoc  ahapln;  and  milling  m 

MH:  asotlHrKool,  Bt 

food  hand,  Wl,  Wt 

NemU'i  trnpnT'd  maotdie,  Ml 
hilling:   and  entttng  tr "■ 


bloTide  habi,  aes 
DfUla  and  blui,  SI 
Dry  objada,  qolek  method  of  m 


Dapla  bnmer  feed  wick, 
Drnamo :  elghtr  cp,,  m 
bnodred  o.p.,  860 
portable  band,  ITS 


480,488  '         ' 

Ejector ;  eondanaar,  Korton'^,  86 


FAOTOST,  elMiCrio  dook  for,  \m, 

Wl 
PamHroTaa,  88 
^ad-vick,  dqpl0  bnrotf ,  VA 
rile.  MuUei'i  patent,  U 
niei,  bnllt-np,  8 
HTe-lbUllDC  lathe-planer,  ITS 
FleniB  frea&»  mHiMna,  lt4 
FUot'a  ponlliliig  machine  lor  /u-i-.tpea, 


FnlDlnatlng  panel,  606 


wind,  10) 
OearinK.  wheal.  168 
OeoDutric  cbuok,  16 
Oeometry.  Btgebrala.  VH 
Qlmleta,  Norweglaii,  I7S 
Olrdar,  bant,  ISi 

Oiapea,  deiloe  tor  cutting,  trU  810 
Grinding  twlgt-dtillj,  Bmlth'a  appatatoa 

OroDTea,  cutting,  110 
aim-barnl  boring,  S3 


idrswlteh,  t>6 
d.  Sin.  lade,  N> 
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of  into 


4X1 

Hdiotftas,  the.  413 
H«tcsle«,  ei.  Itf  437 
Femt'eau  Atl '»  :mi«  84 
Hook  to?l«,  S71 
HaniOQtAl :  irmiii&l.  133 

viadruO.  t«o-«il.  57 
HoC-ur :  earine,  270 

—  Seal's.  t2i 


thin^  at  tbe  American  exhibi- 
473 

Hmbm  of  biepJcv,  drillicg,  393 
HTdranlieB,  66B 
Hydropbone,  the,  215 
HTgram^er,  aisiple,  8S,  106 


ULBSDBIKG'  appazatu,  new  paraffin, 

466 
ImmiBeh's    "appazatos    for    measuring 

heat,"  476 
Incabator.  tbemuMtat  for,  206 
Indian  kites,  154 

Indicator,  water-lerel,  for  boilers,  261 
Indicators,  brakes  and,  SOI 
Indoeed  eorrenta,  228 
Induction:  ooil,204 

spark,  263 
InraUd'a  book-rest,  866 


JACK,  floor,  Bradley'a  improTed,  482 
Joints  used  in  carpentrf ,  867,  415 


ICachine :  shop,  special  tools  in,  29 
Wimshorst,   with  doable  sectors,  102, 

136 
spfll.  12 
llaefainea.  theory  of,  6,   25,  48,  116,  140, 

165,  236,  260,  333,  4S8,  462,  487,  601, 

55) 
Maehioists*  rice.  73 
ICanchester,  &  and  L.  new  express  loco- 

motiye,  4S4 
Mandaa  of  Botn<H>,  299  , 

Mandrel :  ifr^m«tMi«'  uthe,  104,  161,  S75,  |  BACKS,  toothed  wheels  and,  140 


Pump :  new  mercury.  198 

surgical  snc 'ioa,  606 
Panoh  :  Cushman  centre,  810 

self-centring  si  de,  83, 130 
Punching  machine  for  gu-pipes,  Flint's, 

835 
Punkah  lin^s,  270 
Puzzle :  cell,  188 

shunter's,  439 


bedding  appliance,  415 
King's  Cliffe,  tools  used  at,  971 
King's  safety  saddle.  166, 801,  849 
Kirby's  point  lock,  895 
Kite,  mnsieal,  75 
Kites :  Indian,  154 

Busstao,  74 
Knife,  workshop,  242 


LABORATOBT  tromp,naw,  74 

Laminated  armatures,  296 

Lamps,  incandescent,  automatic  comma 

tator  for,  868 
liwtem  slide,  norel,  654 
Latch  :  Laoey's  impro?ed  bow,  823 

safety  saddle,  849 
Lathe :  American-made,  295 

attachment,  296 

Ballon,  nose  and  collar  of,  177 

bayonet  joint  for,  296 

boring  in  tbe,  without  slide-rest,  843 

circular  saw8,  table  for,  105 

cutters,  circular,  for,  6CK) 

cutting  frame,  177 

dirfdiog  apparatus  for  the,  60 

EVOLISII  MSCHAVIC,  18 

fitting  chucks  to,  B3 

fiywheel,  counterbalancing,  818 

head.  KewaU's  tin.,  233 

length  of  throw  for  5in.,  839 

mandrel,  842 

mandrel,  Edmunds',  104,  161,  276,439, 
466 

planer,  the  five-shilling,  179 

sotew-chasing  arrangement  for  foot,  115 

screwing  apparatus,  105,  2S8 
Lathes  :  simple  back-gear  for  foot,  410 

three-legged,  482 

turret,  milling  tool  for,  602 
Leather  bands.  Joining,  851 
liens,  finding  the  curvature  of  a,  458 
Lenses :  focal  distance  of  photo.,  80O 

old  VoightlUnder,  488 
Letter-box,  improved,  30 
Levelling,  comSination  tool  for  squaxlng, 

&c.,  215 
Leverage,  826,  877 
Life  at  sea,  loss  of,  270 
Lift,  coachboildor's,  182 
Light,  law  of  reflection  of,  apparatus  for 

illnstrating,  286 
Llghton's  analysing  diagram  for  polari- 

scopo,  485 
Limelipbt,  arranKcmfnt  for,  226 
Link :  belting,  578 

movements,  360, 487 
Uqaids,  apparatus  for  determining  speoi* 

flo  gravity  of,  302 
Look :  electric,  229 

for  railway  points,  Kirby's,  896 
Locomotives:  Oomet,  84 

1C.B.  and  L.  new  express,  464 

MMlaad  80  class,  166 
N.E.  express,  243 
Webb's  compound  goods,  689 
Lnbricating  oils,  testuig,  880 


KAOHIKE :  boring,  Dryden's,  166 
diill,  Ncwall's  improved,  S62 
Fleuss  freezing,  454 
for  engraving  aud  difidisg,  48 
milling,  the,  654 
newmUUng,  78 

nlanimr,  cross  arms  of  «  J.  K.  P.*8,** 
Bellera's  tool-grinding,  679 


439,466 
Uthe,  196 
—  standard,  275 
llandrelB,  Phillips's  improved.  191 
Mariiis,  100 
Harshall's  methods  of  propelling  vessels, 

882,  467 
ICasaey's  patent  vioe.  143 
Measuring  instruments,    electrical,   463, 

584,659 
Mechanical  support,  6i 
Mech«nics,  472« 
Medical  coil,  204,  351 
Mercury :  pomp,  new,  193 

purifloation  of,  397 
Metals,  heat  conductivity  of,  387 
Meteors  and   comets,  relation  between, 

816 
Microphone,  coil,  and  telephone,  279,  835 
Eicrosoope :  objects,  mounting  dry,  811 

simple  polariscope  for  the,  337 
Microscopical  advances,  93,  331,  379,  437, 

475, 547 
Micr»tomc,  Byder's  automatic,  214 
Midland  engines  (No.  80),  156 
Milling :  oAohinet  construction  and  uses 
of,  5^ 
—  new,  78 

tool,  for  turret  lathes,  603 
Millwork,  833 
Mitres,  varying,  167,  247 
Montaud  accumulator,  the,  169 
M«>rton*s  ejector  condenser,  86 
Motors,  electric,  91 
Mounting  dry  objects,  811 
Movement  wanted,  877 
Mliibr's  patent  file,  85 
Murchey'B    improved    tapt  for   cutting 

screws,  885 
Musical  kite,  76 


RaUway  couplings,  •«8ilke's,''  332 
Rain-water,  cleaning,  280,  264, 665 
Reflecting  telescope,  silver  film  of,  58 
Bcflection  of  light,  Uw  of ,  apparatus  for 

illustrating  the,  386 
Refrigerator,  air,  390 
Retrogression  of  Niagara,  588 
Beversers,  steam,  on  G.  and  S.W.  locos., 

17 
Ribbed  boUer  tubes,  311 
Riffler,  Wenham's,  298 
Roberts's  rainwater  cleaner,  280 
Ropes,  wire-covered,  for  punkahs,  270 
Running  wire,  688 
Rupture  truss,  "  Eos's,"  129,  379 
Russian  kites,  74 
Byder's  automatic  microtome,  314 


NEBULJE,  notes  on,  696 
Net,  trawl,  496, 542 
Newall'd :  5in.  lathe-head,  233 

improved  machinn  drill.  262 
Newtonians,  silver  film  of,  58 
Niag^ura,  retrogression  of,  538 
Niblett's   new   screw-cutting  apparatus: 
28,  45,  105,  178 

and  Borewology,  294 
Nori  patent  vertical  multitubular  bailer, 

130 
North-Bastem  express  locomotive,  243 
Norwegian  gimletis,  273 
Notes  on  NcduUb,  695 


OOOTTIiTATIOKSandeoUpses,  101 
Odontograph,  a  new,  526 
Oils,  lubricating,  880 
Oogar  tool-bar,  884 
Orienting  objects  in  paraffin,  167 
Oven :  family,  38 
hot-air,  87 


PAD*  compress,  236 

Paraffin :  imbedding  apparatus,  new,  466 

orienting  objects  In,  167 
Pattern-maker's  chuck,  53 
Pendulum,  clock,  804 
Perron's  photographic  apparatus,  456 
Phelps's  improved  telephone,  675 
Phonomcna  of  alternating  currents,  605 
Phililp«'a  improved  mandrels,  191 
Photographic  :  apparatus.  Per  on's,455 

and  photo-miorogra]Hiio  apparatus,  503 
Picker,  fruit,  819 
Pipe,  pitch,  228 
Pitch :  pipe,  328 

striker,  416 
Planer :  and  surface  gauge,  new,  191 

lathe,  the  flve-shiiliog,  179 

woodturner's  hand,  2al 
Planing  machine,  cross-anuof  "J.K.P.'s," 

333 
Pocket  aecumulatorj,  110 
Points,  Kirby's  look  tor  railway,  896 
Polariscope :  for  the  microscope,  simple, 

887 

Lighton's  analysing  diaphragm  for,  486 
Portable  hand  dynamo,  176 
Posidonius,  242 
Pressure  gauge,  109,  167 
Primary  batteries,  oonstmetim  of  some 

forms  of,  606 
Propeller:  serews,  n«w  method  of  oon- 
strueting,  7 

Yarrow's  guide-blade  screw,  143 
Propelling  vessels,  Marshall's  method  of, 

889,  467,  614 
Fcopnlsion  of  TMsels,  614, 636, 607 


Switch:  handy,  395 
telephone,  33,  188 
Bwords  and  daggers,  Eastern,  891 


105 


igi- 


SADDLE  :  King's  safety,  166, 801, 849 

safety,  349 
Safety :  lamp.  Settle's  eleotric,  386 
saddle,  the,  166,  801,  819 
set-screw,  938 
Saturn,  34,  79,  174 
Saw :  Eastern,  414 

table,  amateur's,  160 
Saws,  circular,  table  for  lathe,  105 
Screens,  folding,  254 
Screw.  Yarrow's    guide-blade  propeller, 

148 
Screw- centre  chuck,  339 
Screvr-chasing  arrangement  on  an  ordinary 

foot-lathe,  115.  198 
Screw-cutting  apparatus,  Niblett's  new, 

33,  45, 106, 178 
Screwing  apparatus,  lathe,  106,  238 
Screwol.>gy  and  Niolett's  screwing  appa- 
ratus, 394 
Screws :  chasing,  346 
new  method  of  oonstruoting  propeller,  7 
taps  for  cutting,  Murchey's,  336 
Sea,  loss  of  life  at,  270 
Seal's  hot- Air  engme,  225 
Seismographic  aoparatus,  96 
Seismometer,  electric,  481 
Sellera's   tool-grinding  and  shaping  mi- 

chlne,  679 
Separator,  cream,  184,  306 
Set  screw,  safety,  238 
Settle's  electric  8afety*lamp,  386 
Sextant  and  its  usm,  !itOO,  219,  243 
Sewing-machine,  electric  motor  for,  38 
Shelters,  portable  bicycle  and  tricyole, 

884 
Shingle  house  at  American  exhibition, 

479 
Ships,  air-bags  for,  270 
Shunter's  puzzle,  439 
Shutter,  improved  camera,  869 
Siding.  632 
Siemens:  armature,  92,  184 

buhometer,  278 
Silke's  railway  couplings,  822 
Silver  film  of  Nevrtonians,  68 
Slide :  lantern,  novel,  654 

punch,  self-oeatring,  88, 180 
8l<de-reat,  boring  witbout  a,  848 
Slide-valve  diagram,  183,  531 
Smith,  O.  P.  apparatus  for  grinding  twist- 

dnlls,  809 
Smith's  work,  4 
Solids,     apparatus     for     obtaining    tiie 

density  uf,  131 
Specific  gravity  of  liquids,  apparatus  for 

determining,  262 
Spectrum,  experiments  with  the,  637 
Spill  machines,  13 
Split  chucks,  343 
Squaring,  levelling,  4cc.,  combination  tool 

for,  315 
St%nd :  adjustable  camera,  883 
equatoreal,  422 

for  telescopes,  steadying  rod  and,  414 
Stanley's  artist's  clinometer,  262 
Star :  finder,  equatoreal,  391 

new  variiible  near  V  Gassiopeiae,  61 
Starting  gear  for  compound  locomotives. 

Worsddl's  patent,  614 
Steam  reversers  on  G.  and  S.W.  loeos., 

17 
Steamships,  propulsion  of,  614,  686, 607 
Stereoscope  and  its  applioations,  888,  407, 

433 
Straightening  wire,  16 
Striffler's  patent  brake-holder,  121 
Sun.  commanding  it  to  stay  still,  871 
Sundial :  cruciform,  618 

horisontsl,  183 
Sunspot,  a  large,  418 
Support,  meohanioal,  64 
Surgical  suction  puoap,  606 
Bwinton  telephone,  the,  856 


TABLE  :  for  lathe  oironlar 

saw,  amateur's,  150 
Tangent :  galvanometer,  108 

screw  and  worm  wbeel,  166 
T^fB  for  cutting  screws,  Morehey's 

•  proved,  835 
TeUphone :  arrangement,  839 

oall-bell  for  acoustic,  423, 469 

circuits,  187 

microphone,  co'il,  and,  379,  325 

Phelps's  improved,  676 

switch,  88,  183 

the  Swinton,  856 
Telephones,  acoustic,  356,  800 
Telescopes,  steadying    rod    and   garden 

stand  for,  414 
Temperature  apparatus,   constant,   elee- 

trieal,  581 
Tent,  roomy  and  comfortable,  243 
Theory  of  machines.  6,  25,  48,  116,140, 
165.  236,  360,  383,  428,  452,  487,  501, 
560 
Thermopiles,  108,  439 
Thermostat :  for  incubator,  206 

Westinghouse  and  Moore's  improved,  78 
Three-legged  lathes,  482 
Tiny  chucks,  294 
Tool:cirriage,  243 

combination  for  squaring,  levelling,  fte., 
215 
Tool-bar,  the  "  OnRar,"  384 
Tool-grinding     and     shaping     machine, 

Sallcrs's,  579 
Tools  :  and  weaponi,  primitive,  350 
cutting.  502 
hook,  271 

special.  In  machine  shop,  29 
Toothed  wheels  and  racks,  140 
Trawl  net,  496,  643 
Tricycl-',  Coataur  diract-steerlng,  6 
Trigonometry,  356 
Tromp,  new  laboratory,  74 
Trumpet,  Zigaog'd  electric,  883 
Tcuss,  *'  Bos'a  "  rupture.  139,  279 
Tubes,  ribbed  boiler,  311 
Tumbling  barrels,  exhaust,  859 
Turning,  wood  c^ntrei  for,  819,  838 
Turret-Uthes.  milliag  tool  for,  602 
T^rist  drill,  226 

Twist-drills,  Smith's  apparatus  f  jr  griad- 
ing,  309 


TJNIVEBSAL  cutter,  Bireh's,  818 
Uranud  and  Vesta,  piths  of,  196 
Ursee  maiorls,  proper  motions  of 
stars  of,  121 


VACXTXTM  ejector  for  brake,  860 

Valve-gear,  618 

Variable  star  near  V  CassiopeiaB,  new,  61 

Varying  mitrea,  167,  347 

Vertical  cutting  and  drilling  frame  com- 
bined, 246 

Vessels :  Marshall's  method  of  propelling, 
882,  467 
propolsion  of,  535 

Vesta  and  Uranns,  paths  of,  195 

Vioe :  machinist'^,  73 
Massey's  pttent,  143 

VoightlUnder  lenses,  old,  438 


WABaENTIN',366 

Water  :  cleaning  rain,  230,  254,  665 

power,  206 
Water-level  indicator  for  boilers,  261 
Weapons,  primitive  tools  and,  250 
Webb's :  compound  goods  locomotive,  538 

cutting  frame,  177 
Weeier.  tne  claw,  82 
Wenham's  riffler,  293 
Westinghouse    and     Moore's     improved 

thermostat,  73 
Wheatstone  bridge,  new  form  of,  220 
Wheel  gearing,  158 
Wbeels.  raouutmg  small  emery,  158 
Wick,  duplex  burner  feed,  204 
Wimshurst  machme  with  double  sectxs, 

102, 126 
Wind-gauge,  102 
Windmill,  horizontal,  57 
Wire :  running,  533 

straightouiuif,  16 
Wire-covered  ropes  for  punkahs,  270 
Wittcr's  improved  bevel,  143 
Wood,  centres  for  soft,  319, 888 
Woodturner's  hand-planer,  201 
Workshop  :  amateur,  4, 27, 118 

knife,  242 
Wormwheel,  tangent  screw  and,  165 
Worsdell's  patent  starting  gear,  614 


TABBOW'S  guide  blade  screw  pro- 
peUer,  142 


ZB'D' NEB'S  slide-valve  diagram,  621 
Zigang's  electric  trumpet,  833 
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By    Dk,    Royston-Pigott,  M.A.  Cantab., 
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nciaiu;   Fell.    Cambridge  Phil.  Society; 

formerly  Fellow  of    St.  Peter's  College, 
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▲noieiit  and  aCodem  DlfBraotion  Lines. 

THE  story  of  diffraction  is  too  long  to  tell 
in  popular  articles ;  yet  a  great  many 
eonM  be  written  without  the  highest  mathe- 
matics. I  may  be  permitted  to  sketch  the 
idvanoe  of  optical  knowledge  as  regards  that 
most  important  branch— diffraction. 

1640-1650.--Grimaldi,  an    Italian  Jesuit, 

vas  the  first  discorerer  of  the  phenomenon.^ 

Lrtareducing  a  ray  of  sunlight  into  a  dark 

room,  he  observed  that  the  shadows  of  all 

bodies  were  enlarged— i.e.,  larger  than  if  the 

miof  light  passed  in  straight  lines  by  their 

•%ai.    Bound  these  shadows  he  also  ob- 

•irfied  tluree  coloured  fringes,  and  in  A  very 

siRHig  light  he  obserred  similar  coloured 

fringes,  Tarying  from  two  to  four,  according 

to  the  distance  of  the  shadow  from  the  body. 

He  hence  concluded  that  light  is  bent  or 

inflected  from  its  rectilineal  path  in  passing 

bjr  the   edges  of  bodies.t    Dr.  Hooke,  in 

s^norsnoe  of  this  discover^,  in  1672  commu- 

moated  to  the  Boyal  Society  his  discovery, 

Tsry  similar  to  Grimaldi's,  out  much  more 

idvuioed  by  eight  conclusions.    Hooke  was 

the    first     to     ascribe     the     colours     of 

the   soap  -  bubble     to     undulations.     He 

also  distinctly  announced  the  doctrine  of 

intsff  erences  of  the  waves  of  light— the  most 

important  discoverv  in  optical  science.  Hooke 

^inilently  attacked  Newton,  who  considered 

^ht  was  ccunposed  of  material  particles. 

ojmhetDB  joined  Hooke  in  advocating  the 

naaolatory  theory  as  opposed  to  Newton's 

emission  theory. 

Dr.  Toung,  who  supported  the  wave  theory 
of  Hooke  and  Huyghens,  was  the  first  to 
explain  diffraction.  Newton  had  used  a 
fine  hair  placed  in  the  beam  of  sunlight,  and 
aocnrately  measured  all  the  fringes  and 
afaadowB.  Fresnel;];  now  had  the  good  fortune 
to  explain  all  the  phenomena  of  diffraction 
by  means    of    the  wave   theory  of   light. 


•  Physleo  Msthtiii  di  Lnmine.  (Bologna  :  Pnbliahed 
ii  Ittt,  two  jmx§  af  ttr  hU  death.) 

t  Orimaldl  alio  diseovertd  if  two  pinholes  were  placed 
m  vmHj  togethar  that  the  conee  of  light  idteneoted  one 
■Mttwr  that  a  daxker  ipot  was  formed  than  when  only  one 
wwMOMd,  and  drew  the  following  paradoxical  con- 
VBMO :  "That a  bodj  aotoally  illaminated  may  beoome 
■ore  dark  bj  adding  light  to  that  which  it  already 


t  He  saiBtd  tlw  pihyrfoal  piiae  of  the  French  Academy 
ja  MIS  lor  a  bftlttant  Mamotr  on  thli  rery  tabject.  Lord 
mitUiiii  wham  only  IS  yean  of  age,  commonicated  to 
«•  JMjfal  Soefety  in  1796  an  Ingenioos  paper  on  thii  snb- 
jN^aM  aaothR  la  If  97.   Hia  azperimentB  were  made  at 


Instead  of  viewing  the  shadows  directly  (as 
was  done  by  Newton),  he  was  able  by  means 
of  a  microscope  to  measure  the  dimensions 
of  the  fringes  with  the  greatest  exactness. 
He  made  the  remarkable  discovery  that  the 
inflection  or  diffraction  of  li^ht  "  depended 
on  the  distance  of  the  inflectmg  body  from 
the  aperture,  or  from  the  focus  of  diver- 
gence." 

Contemporary  with  Fresnel  were  the  re- 
fined mathematical  investigations  of  Fraun- 
hof  er,  of  Munich,  who  made  several  importanlT 
observations  on    diffraction,    especially  the 
effects  of  ffratings,  made  either  of  very  fine 
wire  or  rmings  on  glass,  which  performed 
wonders  in  developing  a  grand  standard  solar 
spectrum.    He  succeeded  in  ruling  these  lines 
as  close  as  30,000  to  the  inch,  but  utterly  de- 
spaired of  ever  seeing  them  with  the  micro- 
scope.* Nobert  afterwards  similarly  despaired, 
and  concealed  the  number  of  the  lines  ruled 
on  the  finer  bands.    Colonel  Woodward,  how- 
ever, sent  me  beautiful  photographs  of  these 
bands  ;  but  so  many  spurious  Unes  occupying 
the  margins  rendered  the  counting  precarious 
and  unsatisfactory  ;  in  fact,  diffraction  lines 
abound.    In  old  photos  of  manv  diatoms  and 
other  objects  these  lines  greatly  marred  the 
beauty  of  the  pictures.    Dr.  Van  Henrck  has 
paid  me  the  courtesy  of  sending  me  four 
original  prints  of  Nobert's   18th  and  19th 
bands,  retaining  the  original  diffraction  specs 
and  a  very  few  spurious  lines.    In  the  latest, 
he  has  marked  and  numbered  the  lines  so  as 
to  exhibit  exactly  the  numbeo:  of  them  con- 
cealed a  long  time  by  Nobert,  as  the  latter 
utterly  disbelieved  anyone  Could  ever  descry 
and    count    their    number.     There   are  in 
my  possession  eleven  photographs    of    the 
Amphipleura   pellucida.      In  four  of  these 
the  margins  have  evidently  been  touched  up 
to  improve  the  sharpness  of  the  pictures.    In 
the  other  seven  the  margins  are  the  original 
negatives,    untouched   up,  taken    with  the 
foUowing  glasses  (W.  means  Woodward)  : — 


TOL  JCLT^V^  IM& 


1.  Powell  and  Lealand's  i|,th  immersion W. 

2.  Wales  immersion  ^th  W. 

3.  Zeiss'  Apoohromatio  ^!jth,  Van  IleurcJ^ 

4.  Do.  Do.  Do. 
6.    Do.               Do.  Do. 

6.  Do.  Do.  Do. 

7.  Do.  l>o.  Do. 

generally  taken  with  electric  light  or  mono- 
chromatic solar  light. 

As  this  series  is  carefully  examined  with  a 
Browning  lens  (lin.  focus),  the  diffraction 
or  spurious  lines  are  fainter  and  fainter  as 
the  glasses  are  more  perfect. 

*  Sir  John  Hersohel,  in  his  immortal  treatise  on 
*'  Light,**  Sir  (}eorgA  A.iry,  in  his  magnificent  mathemati- 
cal tract  on  the  **  Uniulatory  Theory  of  Light,"  and  a  good 
many  others  farther  exhaosted  tlM  sabjeot.  1 


Yet  in  these  seven  photographs  delicate 
traces  of  diffraction,  either  from  spots  on 
the  slides  or  diffractions  from  the  mar^pns, 
are  scarcely  visible,  and  in  many  regions 
altogether  absent.  The  diffracting[  centres 
in  WdleB^  pictures  are  most  clear,  giving  the 
most  incontrovertible  evidence  that  the  nega- 
tives are  virgin  and  untouched.  The  same 
may  be  confidently  asserted  of  all  Zeiss's 
effects.  The  projection  eyepieces  furnish 
most  beautifully  accurate  images  almost 
free  from  spurious  lines  of  diffrac- 
tion. All  honour  to  whom  honour  is 
due.  The  enormous^  laboura  undertaken 
by  Carl  Zeiss  and '  his  son-in-law  and 
partner  is  worthy  of  the  highest  apprecia- 
tion. No  doubt  their  liberality  in  placinff 
their  new  optical  glass  at  the  cuspoeal  of  aU 
opticians  is  a  sign  of  their  far-reachinff  con- 
fidence, foresight,  and  sagacity.  Powell  and 
L^aland,  our  first  makers,  have  taken  it  up 
with  great  success.  For  my  part,  I  wish  the 
firm  of  Zeiss  and  Co.  all  the  success  they  can 
wish  themselves. 

Any  glass  which  can  diminish  or  reduce 
diffraction  margins  is  worthy  of  the  highest 
commendation.  The  diffraction  in  the  new 
Zeiss  oculara  is  further  diminished  by  two 
stops  placed  between  the  field  lenses  and  the 
objective. 

{To   he  continued.) 


REVIEWS. 


On  the  Conversion  of  Heat  into  Work. 
By  William  Anderson,  M.Inst.C.E., 
London  :  Whittaker  and  Co. 

IN    this    volume,    which    is    one   of    the 
"  Specialists'    Series,"    the    author  has 
embodied  the  course  of  Howard  lectures  he 
ddivered  before  the  Society  of  Arts  during  a 
recent  session,  in  which  he  endeavoured  to^ 
explain  the  doctrine  that  in  heat-engines  the 
work  performed  is  due  to  the  converaion  of 
molecular  motion  of  heat  into  the  visible 
motion,  and  to  illustrate  by   numerous  ex- 
amples the  applicability  of  the  doctrine  of 
Sadi  Camot    to  defining  the  limits  within 
which    improvement    is    possible    in    the 
economical  working  of   heat-engines.    The* 
work  contains  a  great  deal  of  information, 
and  the  method  adopted  by' the  author  of 
elucidating  his  investigations  by  means  of 
numerical    examples    will,    no    doubt,    be 
welcomed  by  many  readers.      In  parts,  the 
language  used  might  have  been  clearer,  as, 
for  instance,  where  the  student  is  told  that 
**  the  weight  of  a  body  is  a  variable  quantity, 
even  on  the  earth,  on  account  of  the  effect 
of  ceniiif ugal  force  due  to  the  rotation  of 
the  earth — t^t  is  to  say,  a  pound  weight 
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which  will  siretch  a  spring  balnnco  to  one 
poand  at  the  eqaator,  will  strotch  it  over 
one  pouii'l  at  the  polua*'  Similarly  in  lie- 
scribing  the  phenomena  of  "iiiturterence  "  of 
WATfei,  itsecm-iqaite  unnccc^arj'  to  travel  into 
Sound,  and  say  that  iu  "  musical  inatrumenti 
tbeso  miDor  vibr.itions  are  called  harmonics  or 
overtones,"  and  rather  misleading  to  assert 
that  the  "  powLT  jiccDSsary  to  jiruduce  the 
volnmo  of  sound  which  emanates  from 
a  largo  organ  in  not  more  than  that  which 
one  man  working  the  bellows  can  caaity 
anpuly."  Iq  Clidpter  III.  Mr.  Anderson  deals 
with  the  "'lawa"  and  explains  .the  principle 
of  Carnot,  whence  hu  proceeds  to  describe 
several  methods  of  converting  heat  into 
work.  The  limit  of  efSciency  in  {he  com- 
bnstion  of  fuel  he  puts  at  -87'ii — that  is,  in 
the  most  favonrable  conditions  there  must 
be  a  loss  of  13  per  cent.,  and  a  good  steam 
boiler  cannot  cvapiorate  more  than  li-41b.  of 
water  per  pound  of  coal.  A  consideration  of 
these  facts  and  others  leads  to  the  conclusion 
that  a  "  decided  economy  will  arise  from 
blowing  air  into  boilers  by  engine-power, 
instead  of  drawing  it  in  by  means  of  a 
chimney.''  It  is  not  to  be  supposed  that 
DUDT  readers  of  this  work  will  misunder- 
stand, but  there  can  he  no  reason  why  the 
nutter  is  not  placed  beyond  misconception 
to  the  use  of  the  term  "boiler  furnaces.'' 
The  Siemens  regenerator  and  the  Cowper 
atoTe  naturally  tind  a  place  in  this  volume, 
as  does  a  gun,  which,  as  Mr.  Anderson  says, 
is  the  simplest  machine  in  nse  for  the  con- 
veraion  di  heat  into  work,  though  it  cannot, 
according  to  Carnofalaw,  "realise 
51  per  cent,  of  hoot  developed 


lo  Mr.  Elnnry  Davies,  of  Leeds,  who  has,  it 
~eemi,  looked  it  over,  but  the  author  modestly 
says  that  any  suggested  alteration  which  may 
be  deemed  at  all  benefici.-il  to  the  readers  will 
lie  gladly  accepted  and  considered  with  a  view 
lof  uture  editions.  The  pumps  described  are 
divided  into  vertical  and  horizontal — five 
kinds  in  each  class,  and  nearly  all  are  oh  fully 
deseribed  as  any  fairly  intelligent  workman 
isould  detiire.  Two  chapters,  entitled  "  Re- 
loarks  on  Dj^si^Tuiag  Pomps"  and  "Materials 
of  which  Pumps  shonld  be  Made,  and  the 
Class  of  Pumps  for  Different  Uquids,"  wilt 
be  of  especial  value  ;  bnt  the  auEhor  follows 
ihc  same  method  in  dealing  with  the  various 
classes  of  valves  and  buckets,  illustrating  his 
remarks  with  some  neatly- executed  plates. 
Cnp  leathers  and  air-vessels  have  each  a 
xection,  and  there  are  some  ten  pages  of 
''  roles  and  formnlas,"  with  examples  worked 
ont.  The  remaining  pages  are  occupied  with 
riomo  useful  hydraulic  memoranda  and  tables, 
^Lnd  a  copious  index  renders  the  work  com- 
plete. It  is,  in  short,  exactly  what  a  "  prac- 
tical handbook''  should  be. 


On  Gaii-Eivjitt'-.s.     By  T.  M.  GooiiEVE,  M.A. 

London  :  Crosby  Lockwood  and  Co. 
This  is  a  reprint,  with  some  additiona,  of  the 
supplement  to  the  author's  "  Textbook  of  the 
Steam  Engine,"  and  gives  in  about  liO  p^ges 
a  groat  deal  of  information  about  the  gas- 
engine  in  principle  and  of   the  Otto  form  iu 
particQl:w.      The  designs  selected  for  illus- 
imtion  are  the  Lenoir,  the  Otto  and  Lmgen, 
,    indtheOtto — thelatterbeingfullydeecMbed, 
than  '  with  diagrams  showing  the  various  parts  and 
of  the  valve  during  the  cycli 


bustion  of  powder."  A  good  deal  of  atten-  of  operations.  The  lighting  arrangement  is 
tion  ia  devoted  to  the  question  inoooneotion  siso  clearly  explained  with  an  illustration, 
with  guns,  and  then  in  Chapter  \l.  wo  come  and  the  methods  of  calculating  the  efficiency 
to  the  indicator  and  heat-engines  proper,  af  the  engines  described  are  shown  by  worked 
■uch  as  the  gas-engine,  the  hot-air  engine,  examples.  The  little  book  will  be  useful  to 
and  compressed-air  refrigeriting  machines —  '  dioae  who  desire  to  understand  how  the  gag- 
ed being  perhaps  the  best  of  all  |  engine  works. 


tke  last-n 


examples  for  the  student  to  atndy  if  he  wishes 
to  gain  a  complete  grasp  of  the  subject.  The 
■team-boiler  and  the  steam-engine  are  fully 
dealt  with,  &.1  well  as  some  of  their  acces- 
floriea,  and  the  work  concludes  with  a  descrip- 
tion of  the  theory  and  construction  of  the 
Parson's  engine  or  steam  turbine,  which  Mr. 
Anderson  think*  will  probably  prove  to  be 
the  best  and  most  economical  of  high-speed 
motors.  On  tbut  point,  however,  there  is 
something  more  lo  bo  said  than  is  included 
iu  a  consideration  of  the  conversion  of 
heat  into  motion  ;  bat  it  is  in  that  direction 
we  most  look  for  greater  economy  than 
has  been  obtained  at  present.  From  the 
practical  engineer's  point  of  view  Mr.  Ander-  ^j  naqnetic  A 
'a  work  is  possibly  the  be.tt  that  hai  been  I  Niphkr    A.M. 


published,  but  it  needs  revision  before 
It  can  he  accepted  as  a  perfectly  satis- 
factory textbook,  for  even  in  the  chaptors 
devoted  to  the  steam-engine  there  are  state- 
ments which  would  not  be  accepted  by  an 
examiner  in  thermo- dynamics  or  by  practical 
engineers  acquainted  with  the  principles 
•uderlying  their  branch  of  industry.  There 
are  minor  details  which  also  might  be 
attended  to  with  advantage.  For  instance, 
nothing  is  gained  by  saying  that  a  No.  ^ 
injector  has  a  steam-jet  8  millim^tres  or  -32in. 
in  diameter,  cspcciaHy  as  ■32in.  is  more  than 
8  millimetres,  and  the  use  of  '  and  "  for  ft. 
and  in.  shoold  at  least  he  avoided  in  a  book. 
It  is,  however,  because  Mr.  Anderson's  work 
bjost  what  has  been  wanted  that  we  hope  to 
see  it  made  as  perfect  as  possible. 

Praelieal  Handbook  on  Pump  Conttructioit. 
By  Philip  R.  BjOrltko.  London  :  E 
and  F.  N.  Spon. 

Hrbb  we  Lave  a  valuable  little  work  to  all 
iuterMted  in  the  construztion  of  pumps,  for 
the  author  writes  from  a  practical  experience 
and  from  a  knowledge  that  the  information 
he  gives  is  not  to  be  found  in  b<»ok  form  elsc- 
wbere-    The  book  is  dedimted  bypermiasion 


Wo   have   also   received   Shor 

Application,     by    George     H. 

(London :  Crosby  Lockwood  and  Co.1,  a 
handbook  for  the  nae  of  students,  in  wnich 
the  safest  methods  of  constructing  shores  for 
uoildings  are  described,  with  the  complicated 
cases  of  nnderpining  and  straightening  walls. 
The  treatisie  is  one  of  Weale's  series,  is  neatly 
illu.itrated,  and  treats  the  subject  in  a  sound 

and  practical  way. Zituoni  in  Elemenlan/ 

Uechanici,  by  W.  H.  Grieve,  P.S.A.,  lato 
B.N.  (London^  Longmans),  is  a  little  work 
specially  adapted  to  the  requirements  of  tho 
revised  code,  which  will  be  found  useful  by 

teachers  and  iustmctireby  pnpils. TJir.orii 

af    Magnetic  Meaturemeati,    by   Francis   K. 
■  "      (London  :    Whittaker 


—CeUitial  ifotiotu, 
fN,  B.A.,  F.R.A.8. 
(London  :  Stanford),  is  the  fifth  edition  of  a 
work  which  first  saw  the  light  less  than 
three  years  ago.     Nothing  more  need  be  said. 

Hiitorie  Town»,  edited  by  E.  A.   Free- 

>UN  and  W.  Hunt  (London:  Longmana), 
'■  Bristol,"  by  William  Hunt,  and  "  Exeter  " 
by  Edward  A.  Freeman,  D.C.L.,  LL.D^  are 
two  volumes  of  the  excellent  series  issued 
under  the  direction  of  two  able  editors,  who, 
without  unduly  expanding  the  volume,  oin- 
triveto  give  everything  of  interest  io  connec- 
tion wiUi  the  historic  towns  above  named. 
The  Electrician's  Directory,  with  Hand- 
book for  1887  (London  :  George  Tucker), 
contains,  besides  the  ordinary  matter  of  a 
directory,  biographies  of  some  more  or  less 

distingoished  electricians,  &c. Teehweal 

Rf porting,  by  Thomas  Allen  Reed  (London : 
F.  Pitman),  is  a  collection  of  phonographic 
abbreviations  for  words  and  phrases  met  with 
in  reporting  legal,  scientific,  and  other  tech- 
nical subjects,  which,  carefully  studied,  shonld 
be  of  beneGt   to  the  reporter  and  indirectly 

to  his  readers. TahulnUd  Weight  of  Ito» 

a, 1,1  other  Metals,  hy  G.  M.  May  (Brampton  : 
Tlia  Author),  is  the  second  edition,  revised 
and  enlarged,  of  a  work  that  cannot  fail  to 
he  useful  to  all  engaged  in  the  metal  tnulea, 
or  having  occasion  to  make  calculations  in 
connection  with  iron  in  various  forms,  steel, 
copper,  brass,  and  lead.--  -Irim  Bridget,  by 
H-iMILTON  Weldon  Pendred  (London  : 
Crosby  Lockwood  and  Co.),  is  a  naefol  addi- 
tion to  Weale's  series,  in  which  the  author 
gives  the  result  of  his  professional  experience 
in  the  conatmotion  and  erection  of  iron 
Lt  iilges  of  moderate  apan.  As  a  collection 
of  facts  from  actual  work  it  must  be  of 
considerable  utility. 

We  have  also  to  acknowledge  the  receipt 
of  A  nislory  of  the  Old  Engliah  Letter 
/'•ifDuJriM,  by  Talbot  Baineb  Be ed  (Lon- 
don :  Elliot  atock),  a  work  of  much  reaearoh, 
which  will  be  valued  by  all  int«restod  in  the 
rise  and  progress  of  English  typography ; 
Atitminium,  by  Joseph  W.  Richards,  A,C. 
(Lcmdon  :  Sampson  Low  and  Co.),  a  work 
in  whieh  the  history,  occnrrence,  propertiea, 
metallurgy,  and  application  of  alumininni 
I  and  its  gdloys  are  treated  at  considerable 
length ;  Practical  Electricity,  by  W.  B. 
Ayrton,  F.B.8.  (London  :  Cossell  and  Co.  , 
thii  best  existing  textbook  for  first-veai 
students  of  electrical  engineering,  which 
will  be  noticed  at  greater  length. 


Co.),  is  a  little  work  written  by  the  pro- 
fessor of  physics  in  the  Washington  Univer- 
primorily  to  assist  those  engaged  in  a 
magnetic  survey.  It  will  be  found  nsefnl 
by  all  interested  in  electrical  and  magnetic 

measurements. The    Artist's    Manual    of 

Pigmenls,  by  H.  C,  Stasdagk  (London': 
Crosby  Lockwood  and  Co.},  is  a  second  and 
revised,  edition  of  a  work  which  may  bo  ^ 
found  useful   by  those   engaged   in  dealii];,' 

with  pigments  either  as  deoIerB  or  users. 

The  WorL-s  Manager-g  /?awiioojt,  by  Waltkh 
S.  Hl'tT'>\'  (London  :  Crosby  Lockwood 
and  Co.),  is  a  third  edition,  revised,  with 
additions,  a  fact  which  is  sufGcient  indi- 
cation of  the  value  of  the  work.- — - 
LockiDooia  Builderi  and  Contractors'  Price- 
Book  for  1887,  edited  by  Fiuncis 
T.  W.  Miller  (Loudon  :  Crosby  Lockwood 
and  Co.),  is  the  annual  issue  of  a  work  which 
for  many  years  has  been  recognised  as  almost 
lodispensEible  to  all  engaged  in  the  tiadi^.s 
connected  with  construction.^— S'aiioittxr/ 
SoiiiiHf,  by  J.  Pierce,  M.A.  (London  :  Lon  ^r- 
mans),  is  a  collection  of  graceful  verses  by  a 
well-known  chessplayer.  There  are,  of  coui^f, 
several  references  to  chess ;  bnt  the  anthor  ha:< 
found  many  themes  for  hiamuse,  and  in  all 


tSMOEi:  ABATZUENT  AND  GAS   AS 
FUEL. 

AT  the  meeting  of  the  Society  of  Aichiteota, 
held  last  week,  Mr.  Joseph  J.  Lish,  at 
Newcastle-npen-Tyne,  read  a  paper  on  smoke 
abatement,  in  which,  after  referring  to  the 
valae  of  coke  in  avoiding  the  smoke  nnisanoe, 
he  said  :  Failing  cheap  coke  for  such  oases, 
if  we  hod  a  good  thermal  gas,  chafed  at 
such  a  price  as  to  eqnal  coat-gaaot  16  or  IT 
candle-power — say  at  tud.  or  Is.  per  thousand 
cubic  feet,  and  laid  on  to  town  areas,  the 
question  of  smoke  abatement  would  be 
bioaght  aoma  steps  aearer  the  region  of "  prac- 
tical polities."  The  small  power  users  might 
then,  with  advantage  to  themselves,  employ 
gas  in  place  of  coal  for  steam  raining  and 
other  parposee,  or  supersede  their  present 
steam-engines  by  the  gas-engine,  whilst 
nnmeraus  small  trades  and  the  houBft- 
hoider  of  .  modest  means  might  see  some 
prospect  of  employing  gas  with  economy, 
where  they  now  use  a  solid  and  smoke-pro- 
ducing fuel.  Gas  is  now  being  applied  to  the 
ovens  used  by  bakerg,  and  by  glass  stainers,  and 
is  also  employed  for  brick-burning,  with  a  oom- 
,  mendable  redaction  of  the  smoke  usually  seen 
iu  such  operations.  The  late  Sir  William  Sie- 
mens stated  that  if  ordinary  coal-gas  was  aold 
at  Is.  per  thousand  cubic  feet,  ten  times  as  mach 
gas  would  be  oonsnined  for  fuel  parpoeea  as 
was  sold  for  lighting  ;  and  be  startled  the  gaa 
world  some  years  ago  by  advocating  the  mana* 
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boture  of  twokindBof  gaa.aad  thBdnplioation 
of  mainB  lor  their  distribution,  bo  chat  the 
oonsnmer  might  be  supplied  with  a  gB8  for 
lighting,  and  another  for  heating  or  cooking. 
The  proposal  was  treated  at  the  time  by  gas 
men  as  one  too  ridiculous  for  detailed  con- 
Bideration,  One  objector  asked  what  Sir 
William  (at  that  time  Dr.-)  Siemens  would  do  if 
the  BOpply  of  heating  gna  ran  short,  and  the 
obriouB  reply,  "Make  more,"  had  clearly  not 
mggested  itaelf  to  the  mind  of  that  iutelligent 
gontleman.  Sic  William  Siemens  lived  long 
SDongh,  however,  to  see  well-known  gas-engi- 
Deen,  and  their  principal  technical  journal, 
Mtually  advocating  the  duplication  of  mains, 
and  the  tnming  of  a  portion  of  the  residual 
ookfl  into  a  thermal  gas,  as^"  They've  got  the 
coke,  and  got  the  men,andgot  the  money  too !" 
In  18BS  a  deputation  from  the  Smoke  Abate- 
ment Institution  waited  upon  the  Gas,  Light, 
sad  Coko  Company,  to  plead  that  a  reduction 
might  1*  made  in  the  price  of  gas  for  trade 
purposes.  The  directors  replied  that  they  were 
"disposed  to  meet  the  interests  of  the  public  in 
iBprd  to  smoke  prevention,  but  were  tumble  to 
do  so  for  want  of  the  necessary  powers,"  the 
"necasaaty  powers"  meaning  Parliamentary 
HnotioD.  Xow,  as  a  ceaUy  cheap  and  good 
tlinmal  gas— that  is,  with  the  minimum  of 
Bitn^en  and  carbouio  acid,  wonld  be  so 
potent  a  factor  in  the  reduction  of  the 
iBioke  of  our  towns,  if  there  is  anything 
of  the  nature  of  "  back-bone  "  in  the  advooaoy 
ot  smoke  abatement,  the  Institution  which  has 
taksB  this  subject  under  its  charge  ought  to 
■H  either  that  the  present  companies  supply 
gas  at  such  a  price  to  the  ooneumer  as  to  allow 
ef  lus  using  gaa  in  quantity,  in  lieu  of  solid 
tael;  or,  failing  that,  should  take  the  neces- 
wy  steps  to  secure  Parliamentary  sanction  to 
as  establishment  of  works  for  the  manufac- 
tnre  and  distribution  of  a  purely  thermal  gas, 
M-luoh  could  be  supplied  to  the  consumer  ef  ' 
in  lU  normal  state  or  under  special  prea 
Of  late  years,  as  joa  are  aware,  there  has  been 
a  tendency  to  demand  more  light  from  our 
bnniBni,  and  this  has  led  some  to  conclnde  that 
itmust  ultimately  result  in  raising  the  candle- 
pmrof  the  gas  in  the  holder.  Instead  of 
Bforcing  the  supply  ol  a  rich  gas,  however,  it 
nems  to  mo  that  it  would  be  wise  on  the  part 
ot  Parliament  to  reduce  the  standard  to  eight 
or  twelve  oandlea  (in  default  of  allowing  the 
UAibution  of  a  purely  thermal  gas),  so  that 
gMixtmpanies  might  utilise  a  portion  of  their 
»fc^  should  they  be  so  minded,  to  produce  a 
MMuig  gas  which  might,  if  they  so  wished,  be 
■iwd  with  the  rich  gas  from  the  retorts  dii 
tributed  through  one  set  of  mains,  and  sold  n 
nwi  a  price  as  would  allow  the  consumer  t- 
n*  it  freelytas  a  fusl.  This  mixing  of  the 
faaes  would,  I  expect,  secure  that  smell  of  gas 
•hich  it  is  complaiDed  that  water-gas  lacks. 
Such  a  gas,  when  required  for  lighting,  could 
ba  enriched  or  oarburetted  at  the  point  of  con- 
raaiplioii,  and  if  the  trouble  or  cost  of  carbn- 
retting  be  objected  to,  we  have  the  incandescent 
derioea  ready  to  our  hand  ;  one  of  these  in- 
genious contrivances— that  of  Dr.  Carl  Auer 
rai  Welsbaoh— being  now  in  use  in  London, 
The  inoandesoent  combs  of  magnesia,  the 
ianntiou  of  Otto  Fahnehjelm,  of  Stock- 
Iclm,  are,  I  understand,  iu  aucooasful  opera- 
Boa  on  the.  Continent,  where  water  gas 
>■  in  nse.  Dr.  Begnard  has  employed 
Uw  «p  of  platinum  gauze  tor  use 
wiUi  air  blown  Uirough  gasoline  j  and  Dr. 
Htinninghoff  has  used  a  similar  appliance  when 
buming  a  mixture  of  natural  gas  and  air — the 


o  threaten  ti 


rupling.  of  mains,  thia  ought  to  offer  no  prac-  Will  they  make  a  substantial  reduction  iu  the 
tical  diOiculties.  AVe  shall.  I  hope,  ere  lun^  price  of  their  urdinary  ooal-gaa,  or  will  they 
see  the  advisability  of  providing  euitable  sub-  proceed  to  produce  '■  the  best  grade  of  fuel  gaa 
ways  in  all  the  principal  thoroughfares  of  our  which  coke  and  steam  can  yield,"  and  distribute 
large  towns  for  gas,  water,  telegraph,  and  tele-  this  at  alow  rate,  which,  as  has  been  pointed 
phone  mains,  and  electric  lighting  cables,  Boa?  out,  may  ''prevent  tho  present  poor  trade  in 
to  permit  of  easy  access  and  inspection,  saving  reaiduala  from  becoming  worse  by  the  advent 
the  continually  recurring  expense  of  having  of  new  competitors"/ 
streets  broken  ap  and  traffic   stopperi.    Kent  ^^^^^.^^^^^^^ 

could  be  charged  for  the  accommodation  pro-  ■ 

yided  in  such  subways,  to  pay  interest  on  tbt 
capital  expended  in  their  construction.  If  tbv  ' 
of  thermal  gas  shoold  become  so  general 
occupy  too  much  of  tbespats 
acrtets,  I  see  no  reason  why  gas,  i;i 
uuku  uuH,  Bhould  bo  distributed  in  its  normal 
state.  Steam  is  laid  on  to  Xew  York  at  a  pret- 
sure  of  UOIb.  to  the  square  inch  in  the  mains, ' 
and  natural  gas  at  Pittsburgh  has  a  presanre  01  ' 
^Ulb.  on  the  square  inch  in  the  mains : 
whilst  Birmingham  ia  just  laying  down  n 
system  by  which  nir  compressed  to  tr,  or  iOlb.  ! 
on  thoaquare  inch  is  to  be  distributed  to  povrer  i 
users  and  others.  Had  we  had  more  enterpriik!  ! 
amongat  gas-engineera,  and  more  competition  j 
in  the  "  trade,''  we  might,  it  seems  to  nu^,  hava  ^ 
been  proSting  long  eco  this  by  a  continuous 

system  of  oarbouiaatiou.  and  have  had  a  gas  >  "i'  -    .  ...         ,  — 

retailed  to  us  at  one  half  tho  present  price,  or !  ^'^  l>e_made  by_a  combination  of  these  pro- 
less.    Mr.  Henry  Woodall,  when  gas  eugii  "^ 

the  Leeds  Corporation,  proposed  that  c 


to  100  of  ai       , 

the  oorporatlon  of  Glasgow,  i 
the  Ctaa  Institute,  who,  by  the 
a  gM  fin  with  ■ 


_,      ,  and  President  of 
y  the  way,  has  devised 

^   .   —   , J  commendable  features, 

^Mk'ing  of  tbe  Incondeaoent  cap  patented  by 
Mr,  Jama* Leirig,  says:  ''Oue strong  argument 
mili£aTOQr  was  that  it  would  not  be  necessary 
touM  gaa  of  a  high  illuminating  power ;  cheap 
gu  for  heating  purposes  wo^ld  be  quite  as 
■Bitabla."  Indeed,  the  incandesceut  burner 
fau  Mfoe  at  %  lime  when  the  demand  for  a 
OMting,  or  noa-lnminouM,  gas  will  cause  it  to 
ba  rieg«(dad  m  an  impor(*ut  auxiliary.  We,  in 
iMot,  no  longer  require  an  illuminating  gas  at 
all.  W«  shail  ba  told  that  suoh  a  gas  as  I  am 
adfnnaHng,  ot  a  purely  thermal  gas,  would  re- 
quire Ivger  main*  for  ita  distribution ;  but  if 
tba  eooramption  ot  gaa  becomes  so  extended 
""  "■  "  'a  Uie  dnplioation,  or  quad- 


THE  AMATEUR  WORKSHOP.-XXXIV. 
Smlth'a  Work  {Concludtd). 

HAVIKG    described    the    moat    important 
smiths'   tools,  we  conclude  with  a  few 
(.'agential  hints  on  the  practice  of  forging. 

Ah  a  simple  example,  take  the  connectiug- 
nxl  (,1'ig.  4U),  one  with  a  forked  end  being 
purpo^ly  chosen  OS  being  more  complete  for 
purposes  of  illustration.  Thii  could  obviously 
be  made  by  building  up— that  is  the  enlarge- 
ments at  the  ends  could  be  welded  on  a  bar  of 
the  diameter  A,  or  by  swaging  down,  iu  which 
the  iliamuter  .^  would  be  bAmmered  dowik  from 
D  bar  of  the  Hizes  B  or  C  of  tbe  larger  ends :  or 
by  jumping  up,  where  the  ends  would  be  beat«n 
up  or '' upset'' on  a  bar  of  dian  .       «    -. 

bar  of  medium  dimensions  only  ii 
avuLlable. 

!juy  we  have  a  piece  of  bar  of  the  dimensions 
A ;  we  oan  get  ou  very  well  with  that.  We 
build  a  fire  iu  such  a  way  as  to  obtain  '■  a  solid 
core  of  heat " — that  is,  we  have  a  central  por- 
tion in  front  of.  but  awaj  at  a  distauoa  of  a 
few  iiichi's  from  clie  tuyere,  intensely  hot,  and 
for  the  time  being  open  above,  but  flanked  at 
back  and  front  with  two  masses  of  wetted  hard 
caked  small  green  coal  or  "  slack,"  whiidk 
partially  couGne  the  heat  (Fig.  115),  and  form 
a  reserve  xnpply  for  tho  incandescent  mass  ; 
Clearly  showing  that  the  cost  of  gaa  in  thp  nnd  the  larger  tho  forging  the  larger  the  ro- 
holder,  general  charges,  and  interest  did  net  |  wi^^e  of  "siouk."  Putting  that  portion  of  tiie 
exceed  lid.  per  thousand  cubic  feet  tor  ooal-  i  hat  which  re>[uireB  to  be  heated — in  thia  case 
gas.  The  gas  conaumer,  he  says,  is  taxed  by  the  end — into  the  centre  of  the  lire,  covet  it 
'■  oostly    engineering,"  and  the  Act  allows  of  i  over  with  a  mixture  of  stock  and  n '     - 


gaa  shonld  be  sold  for  trade  purposes 
thousand  cubic  feet,  and  in  his  report  to  the 
gas  committee  gave  the   following   table  of 

Cost    of   gas    iu 

holder Td.  per  thousand  cubic  feet. 

General    charges  1}  „  „ 

Interest 2J  ,.  „ 


ipanies  paying  a  10  per  oeut.  divideni. 
upon  "  a  moat  wasteful  and  reckless  capital 
expenditure."  And,  as  aa  illustration  of  reek- 
leas  eipenditnre,  Mr.  Livesey,  a  well  known 
gal  engineer,  states  that  a  certain  gas  com- 
pany wasted  half  a  million  of  money  in  six 
years,  and  did  thia  whilst  paying  a  dividenil  of 
11  per  cent.  A  local  coal  company  offered  tn 
nniiertake  the  manufacture  of  c^I-gaa,  e 
■pat  it  intb  the  mains  of  the  ^Vidnes  Local 
Board  for  7d.  per  thousand  cubic  feet,  am" 
carbonising  company  at  Xormanton  offered 
coal-gas  at  (id.  per  thousand  cubio  feet.  Ui 
H.  Townaend,  the  gas  engineer  of  Dewsbnrj 
states  that,  if  heating  gas  (water-gas)  bo  sold 
at  (id.  per  thousand  cubic  feet,  there  ia.  to  uac 
his  own  words,  "  a  fortune  in  the  thing,"  Thit 
wat«r-gas,  compared  in  thermal  value — volume 
for  volume — with  coal-gas. 
That  is,  tho  wat«r-gas  is  rather  more  than  half 
the  heating  value  of  coot-gaa,  which  would ' 
equal  to  selling  ordinary  ooal -gas  for  somethii  „ 
nnder  Is.  per  thousand  oubic  feet.  But  he 
states  further  that  he  now  sees  his  way 
ducing  tho  water-gas  very  nearly  as  powerful 
in  thermal  value  as  coal-gas.  And  again,  he 
contends,  "  Either  we  ought  to  kill  the  demand 
for  gas  for  heating  by  keeping  np  the  price, 
other  hand,  moke  a  new 
departure  to  accommodate  it."  So  much 
for  practice  and  for  prices  in  the  United 
Kingdom.  If  we  go  on  to  the  Continept 
---  find  that  M.  Wylmuw,  the  accomplished  and 
-seeing  gaa  engineer  to  the  Municipality  of 
Brussels,  advised  that  body  to  reduce  the  price 
of  coal-gas  for  day  consumption — what  we  in 
this  country  should  denominate  for  trade  pur- 
The  leading  jonraal  of  the 
gas  intersBts  in  this  country,  in  commenting  on 
this  new  departure  of  M.  Wybauw.  said:  "'If 
the  experiment  succeeds  so  that  M.  Wybauw 
es  forward  after  a  sntScient  time  of  proba- 
tion has  elapsed,  and  shows  proof  of  the  justice 
of  his  action,  the  general  adoption  of  similar 
principles  will  ba  assured."  H.  Wybauw,  after 
having  the  principle  in  actual  work  for  such  a 
time  as  to  demonstrate  its  practicability  or 
otherwise,  writes  to  say  that  "  Tbe  success  of 
the  experiment  has  been  complete."  What  will 
now  be  the  response  of  those  companies  in  this 
country  who  are  asked  to  reduce  the  price  of 


lose  it  completely,  localising  the  heat 
where  required  by  keeping  wet  cool  over  the 
portion  which  is  not  to  be  heated.  Then  the 
blast  id  put  on,  and  the  heat  enclosed  and 
intensified  around  the  bar.  The  bar,  especially 
if  largo,  is  to  be  turned  partly  round  in  the 
fire  now  and  nguiii  to  e<iaalise  the  heat,  the 
bla-Hu  meanwhile  hollowing  the  fire  in  the  im- 
mediate vicinity  of  the  bar ;  uow  and  then, 
also,  it  will  be  partly  withdrawn  in  order  to  be 
sure  that  it  does  not  get  burnt.  Tho  heat  at 
which  it  should  be  taken  from  the  tire  varies 
with  oircuiiLstaucc^,  a  full,  red  heat  being  suit- 
able for  oriiinary  forging  ;  while  for  jumping 
up,  and  welding,  the  iron  should  be  white  hot, 
and  juxt  beginning  to  throw  olf  vivid  sparka. 
llHyonil  thin  temperature  it  becomes  burnt  and 
spoiled.  When  our  bar  is  at  the  white  heat,  it 
is  removed  from  the  lire  by  means  of  hollow 
bit  tongs  and  transferred  to  tlie  aiivil.  whence 
we  will  follow  the  process  through,  remember- 
ing that  in  smith's  work  the  whole  mautpola- 
tiou  must  be  foreseen  from  the  beginning,  and 
the  tools  all  bu  ;Lt  hand,  so  that  there  shall  be 
no  hesitation  and  loss  of  time  and  heat,  ffe 
will  Hrdt  suppose  that  the  hollow  of  tho  forked 
end  in  to  be  slotted  out  of  the  solid,  and  then, 
for  further  Illustration,  we  will  asaome  that 
the  hollowing  out  is  to  be  done  ut  the  anvil. 

While  at  a  white  heat  we  shall  ''  npset "  the 
iron  in  order  to  obtain  sufBuient  breadth  for  the 
forked  end,  and  to  do  this  a  short  heat  only 
will  have  to  be  taken  on  the  end  of  the  bar. 
Thus  if  tho  length  of  the  forked  portion,  C, 
were  Kin.,  the  end  of  the  bar  would  be  heated 
only  to  a  length  of  7in.  or  Sin.  If  more  length 
is  required,  two  successive  heats  ahould  be 
i^ken.  That  portion  of  the  bar,  then,  which 
lies  beyond  the  part  which  has  lo  be  upset  will 
not  beciime  bent  or  otherwise  distorted  during 
tJie  njuetting  process,  but  remain  rigid.  The 
upsetting  is  performed  either  by  jumping  the 
'  ~~  heavily  end  on  to  tho  anvil,  the  hot  portion, 
ourae,  being  ddwnwards  (Fig,  (Iti),  henoe 
also  called  jumping  up,  or  it  is  hammered  witb 
the  sledge,  swung  in  a  nearly  horizontal  an, 
the  smith  holding  tho  bar  horizontally  on  the 
anvil  with  the  tonga,  or  a  heavy  oatt-iron 
monkey  (Fig.  117)  suspended  by  a  chain  ie 
HWnng  heavily  against  the  end  of  the  bar. 
When  the  amount   of    jumping  up  whiah  ia 


coal-gM  for  heating  or  for  trade  purposes  ?1  required  i«  slight,  the  first  method  sufficta,  la/ 
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hesTj  yfotk  the  Uttar  plans  are  adopted.  Up- 
wtting  Bhorten.i  the  length,  tmd  incraucB  the 
brwdth  aod  thiclcneea,  and  the  enlargeioent. 
being  Tory  irregnlar  in  outline,  moat  needx  bo 
made  oonridsrablj  larger  than  is  aoCnally  re- 
qnired.  At  the  Bime  time,  since  the  jniijpiitl 
mam  will  ba  of  a  rudely  citonlat  shape,  being- 
simply  an  expansioa  of  the  shape  of  the  b.ir,  r 
rough  ontline  of  the  shape  finally  required 
must  he  imparted  to  the  end  by  hammering. 
the  hammering'  and  apsetting  altematinj;,  «n 
that  the  iron,  still  retaining  its  heat,  is  ham- 
meied  approximately  IsTel  and  sqoare  on  four 
■ides,  forming  a  rectangnlar  blook  or  lump  at 
the  aad  of  the  round  bat,  its  extreme  diuen- 
■fona  bMDg  slightly  larger  than  the  ont  und 
ont  dimensions  of  the  bosaea  a,  a.  By  this  time 
it  will  probably  hare  lust  most  of  its  heat,  unii 
will  go  back  to  the  fire  to  be  made  nearlj-  a-^ 
hot  as  in  the  Snt  place.  By  means  of  the 
fnllar  first,  and  the  flatter  afterwards,  the 
hollows  around  the  boeses,  and  the  fiats,  i,  will 
b«  aet  down,  and  similarly  the  Sate  e,  c.  The 
ontaide  rounding  of  the  bosses  will  be  imparted 
by  cutting  off  a  portion  of  the  comere  with  a 
hot  set,  then  hammering  with  an  ordinary 
hammer,  and  smoothing  off  with  a  top  sn^e 
atrnck  by  a  aladge.  The  whole  of  the  bltii;k 
dimensions  will  remain  when  finished  a  trifle 
oral  the  bright  finished  sizes,  to  gira  snfflci^Mit 
allowanoe  for  machining.  The  ronndiaf^  qH 
atil,ii  ia  first  radely  cnt  with  the  hot  set,  or 
wiUi  a  gonge  tool,  the  beads  of  those  tools 
beiag  strnck  with  the  sledge,  the  angnlaiitit's ' 
will  be  beaten  down  rapidly  with  the  hammer, 
and  a  top  and  a  nicking  swage  ot  suitriljlo 
coTTea  will  be  used  to  impart  a  finished  ootlinf. 
The  bar  will  now  go  into  the  fire  again,  aud 
a  heat  will  be  taken  orer  it  extending  from  the 
fork  to  aboot  the  oentre.  A  nioking  fiiHcr 
may  be  used  to  shoulder  down  the  squan  ■ .  1 1 
to  a  oiroolar  section  just  where  itdeparts;'. 
the  forked  end,  or  if  the  bar  is  small  It  me 
simply  hammered  at  tha  angles  with  a  I 
hammer  or  sledge.  When  the  diamab  r  j 
ronghJy  reduced  down  to  the  required  siM  ii.xL 
the  fork,  the  original  aiie  remaining  at  the 
oentre,  it  will  be  readily  finished  by  iwa^iug. 
the  proper  allowanoe  being  left  for  turning. 
This  ne«d  not  oconpy  more  than  one  heat. 
'  The  other  half  bf  the  rod  can  be  swaged  down 
in  another  heat.  Then  there  remains  the  atuli 
ends,  which  has  to  take  the  strap,  and  tbi^ 
will  be  jumped  up  in  a  short  heat  similarly  ^ 
the  forked  end.  finished  with  the  flatter,  uTid 
neatly  fallered  down  around  the  neck. 

In  this  illnstration  we  have  supposed  the 
spaoe  between  the  fork  ends  to  be  slotted  <jr 
drilled  ont.of  the  solid.  But  if  the  forked  cmU 
were  so  wide  apart  that  the  slotting  or  drilling 
ont  of  the  interspace  would  be  considered  h, 
heavy  task,  or  if  the  end  were  that  ot  a  rough 
lerer  or  pump-rod  which  would  not  pay  for 
maohining,  the  forks  would  be  forged  a.i 
follows  ;— If  the  width  of  the  bar  were  less 
than  twioe  the  thickness  of  Bach  fork,  it  n-ould 
first  require  to  be  jumped  up  until  its  wicUh 
were  somewhat  more  than  twioe  the  thioknen9 
—that  ia  to  say,  if  the  forks  were  jin.  thick, 
the  width  of  the  bar  ahoold  be  rather  mote 
than  l)^in.,aay,  Ijia.  or  2iu.  As  before, a  lihurt 
heat  is  then  taken,  extending  no  farther  than 
init  beyond  tha  shoulder ;  tha  fiat  portion  i^ 
laid  on  the  anvil,  and  divided  throngh  the 
oentre  with  a  hot  set,  cntting  first  from  one 
aide,  then  from  the  other,  and  meeting  in  the 
oentre.  Sometimea  a  hole  is  first  pnnahed  at 
tha  bottom  of  the  hollow.  Onoe  divided,  it  U 
readily  opened  ont  first  to  the  V-shape  (Fig. 
il8),  than  tha  hollow  is  formed  by  jumping 
-and  hammering  over  a  bottom  fuller  of  con- 
eiderable  breadth  and  depth  (Hlg.  4111),  tume- 
■times  termed  a  dresser,  or  joint  dresser,  until  a 
rongh  oatline  of  the  bifurcation  is  obtaiDed. 
Then  the  mora  exaot  outlines  and  thickneEiseij 
are  eiven  in  a  second  heat  by  jndioious  hani- 
manng,  aud  finishing,  partly  over  the  dre-^^er, 
partly  on  the  fiat  overhang  of  the  anvil,  if  the 
■paoe  between  the  forks  is  sufficient  to  permit 
of  this.  Finally,  when  the  shaping  is  dooe 
the  farka  must  be  tried  for  paiallelism  wicli 
the  axis  of  the  bar,  and  if  ont  sf  trnth,  they 
will  be  set  over  with  the  hammer. 

It  is  easy  ta  see  how  a  diSennoe  in  reLitiTi' 
proportions  woold  modify  the  method  of 
making  which  ought  to  be  adopted,  and  since 
onr  oonnectiiig-rod  Is  selected,  not  as  of  anv 
particular  site,  but  illustrative  only  of  di^nrezit 
method)  of  forging,  we  will  now  make  it  th« 
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[Qi'dinm  of  sundry  remarks  in  refarenoe  te  the 
praetico  of  welding.  Upsetting,  ia  hard  work 
vrli^a  the  quantity  of  metal  to  be  upset  ia  large, 
itiiil  particularly  ao  when  done  without  the  aid 
of  n  monkey,  or  in  the  absence  of  a  massive 
pl^tj  whiah  ia  frequently  sunk  in  ths  floor  for 
tbr'^me  purpose.  Welding  is,  therefore,  much 
.  r  in  certain  instances.  But  the  stub  end, 
.  ig.  411),  is  not  so  mnch  larger  than  the 
□a>  size  of  the  bar  in  the  centre,  therefore 
luaj  npset  that  very  well.  Also,  when  the 
<  of  the  widths  of  the  two  forks  is  little 
nor.)  than  that  of  the  original  bar,  and  the 
iiriiS  are  forged  aa  in  the  last  example,  we  may 
(:c».'ptthe  jnmpine  up  method  as  being  piaati- 
iQbie.  Moreover, in  thefirstinatancedesDribed 
v<3  upset  the  bar  on  the  sappositton  that, 
hoiigh  the  end  was  solid,  it  was  not  of  great 
viilth,  and  this  would  also  be  applicable  to  the 
mU  of  many  light  levera.  But  assuming  the 
ji^.l  were  both  solid  and  wide,  measuring,  say, 
ir.f.r  the  bosses  three  or  four  times  the  diameter 
i>t'  the  bar  A  the  centre,  welding  then  would 
be  preferable  because  involving  less  labour. 
When  making  a  weld  there  are  three  points 
be  borne  in  mind :  to  have  a  joist  of 
tullicient  area,  and  in  suitable  direction  for 
liiiiumaring  np ;  to  have  the  necessary  tempera- 
buie,  aod  to  bo  sure  of  perfectly  clean  surfaces. 
For  the  first  condition,  a  scarf  joint — that  is, 
one  ninning  diagonally  with  the  commoa  axis 
ot  the  pieces  to  he  ehnt  (Fig.  120),  is  to  be 
[jreferrRl,  and  ia,  therefore,  commonly  em- 
ployed when  practicable.  When  a  scarf  joint 
oanaot  be  used,  a  vee'd  or  cleft  joint  is  suitable- 
^Vhen  that  cannot  be  employed,  a  spreading 
joint,  made  by  fullering  doA'n  a  portion  of  the 
iiat,  is  resorted  to.  A  plain  butt  joint,  except 
wbifn  the  ahntting  surfaces  are  of  large  area, 
is  seldom  need;  but  flat  imt/oci  shuts  are 
uuu^mon.  The  temperature  for  welding  iron 
ia  that  just  now  referred  to,  when  the  icon 
begins  to  sparkle,  and  to  drop  off  in  globules. 
For  steel,  the  temperature  Is  lower,  barely 
approaching  to  a  white  heat.  Different 
qaalities  of  Iron  and  steel  require  different 
degrees  of  heat,  and  the  temperature  in  each 
case  becomes  a  matter  of  experience.  When 
llic  ends  to  be  welded  are  taken  from  ths  fire 
iLLiy  Ecale  adherent  to  the  surface  n 
di;ijched  by  striking  the  bar  smartly 
anvil,  joint  face  downwards,  or  by  sweeping 
away  the  scale  with  a  mnck  brash.  If  any 
petsistently  adhering  scale  remains  on  the 
faeds  the  uint  should  not  be  made.  Fractures 
iicanx  sometimes  from  this  reason,  the  weld 
bping  perfect  near  the  edges,  bnt  faulty  in  the 
ceiitre.  The  joint  aiufacea  are  tuaally  dusted 
\vir.h  saad,  bat  this  is  not  so  essential  as  it  is 
.  t  iietimes  stated  to  be,  provided  tke  scale  is 
I  Linoved  in  the  manner  stated,  for  numbers  of 
ij-ilinary  iren  shuts  are  made  without  it.  The 
Wild  is  made  immediately  that  the  faces  are 
brought  into  oentact.  by  rapid  hammering, 
evijry  second  at  the  welding  heat  being  ef  vital 
importance.     When  closed  together  with  the 


hammer  the  joint  of  a  good  weld  should  nat  be 
visible,  the  presence  of  a  black  line  indicating 
that  the  shut  is  imperfect.  If  during  ham- 
mering the  bar  beoomas  reduoad  or  drawn  down 
below  its  proper  sizs,  diameter,  width,  or  thick- 
the  ca^e  may  be,  it  most  be  slightly 
up  to  thicken  it  snffloiently,  and  then 
swaged  oiroalar,  or  smoothed  with  the  flatter, 
Iron  and  iron  are  easily  welded,,  so  are  the 
milder  varieties  of  steel  ;  but  some  hard  and 
brittle  steels  require  tact  and  practice  to  weld 
properly,  and  some,  if  heated  over  a  certain 
temperature,  cmmble  under  the  hammer. 

In  a  connecting-rod,  the  cottar  way  in  th« 
stub  end  is  usually  drilled  and  filed  ont,  bnt  in 
many' instances  cottar  ways  and  holes  of  othei 
shapes  are  punched  and  drifted,  either  to  save 
the  labour  of  drilling  previous  to  filing  through, 
or  OS  being  snitable  enough  for  the  purpose 
which  they  have  to  fnlfil.  Before  punching 
the  iron  is  brought  to  a  welding  heat,  or  near^ 
so,  laid  upon  the  anvil,  and  the  punch,  atrnol 
with  the  hammer,  is  mode  to  pass  halfway 
through  from  one  face.  It  is  then  knookec 
back,  the  iron  tnmed  over  and  pouched  froB 
the  opposite  face,  the  holes  meeting,  tberefon 
in  the  middle  or  thereabout.  Then  a  drift  h 
inserted  in  the  hole,  and  either  driven  half  waj 
in  from  each  side,  or  right  through,  aocordini 
to  oircomstanoes.  While  the  drift  is  atiU  ii 
place,  opportunity  is  taken  of  giving  a  rongl 
kind  of  finish  to  the  exterior  oatline.  Pnnchei 
and  drifts  beoomc  red-hot,  dnd  soft«n  andbeiu 
if  they  remain  more  than  a  few  minutes  ii 
contact  with  the  iron,  ao  that  it  is  neceasary  b 
remove  them  onoa  or  twioe  from  a  deep  hol< 
aud  quench  them  in  water.  Panohes  aoc 
drifts  are  usually  picked  op  with  the  plie^ 
though  the  former  are  sometimea  furoiahet 
with  withy  handles.  They  are  oircnlar,  oval 
or  rectangitlar  in  section,  the  difference  beioj 
that  while  a  punch  ia  tapered,  a  drift  ia  paralle 
for  a  considerable  portion  of  its  length,  ani 
tapers  only  towards  the  end. 

When  bending  work,  variona  deviooe  ati 
reaorted  to.  A  turn-down  edge  at  right  anglei 
would  be  bent  over  the  edge  ot  the  anvil,  thi 
fiat  of  the  bar  lying  horizontally  acroaa  thi 
anvil,  the  smith  grasping  the  tongs,  and  steady 
ing  them  against  his  leg  to  resist  the  foroe  o 
the  endlong  blows.  The  bar  is  frequentl; 
nicked  across  slightly  with  a  fuller  previona  U 
heading,and  the  fuller  ha vinga.oiroularseotioD 
does  not  divide  the  fibre  aaaaet  would  do.  Eya 
or  rings  are  bent  aronod  the  beak  of  the  anvil 
whose  tapered  outline  permits  eyas,  ringi 
loops,  and  curves  of  many  different  diameter 
being  bent.  Fig.  42!  shows  the  method  o 
welding  a  ring  and  an  eye.  Bingi  of  larg 
diameter  are  finished  on  the  oonioal  mandn 
(Fig.  422).  Small  rings  are  fiuahed  on  : 
parallel  bar  or  mindrel  of  snitable  diametei 
the  bar  remaining  in  plaoe  while  tha  ontdde  i 
finished  with  fiatters  or  swagea.  Whan  eye 
are  being  bent,  or  other  work  b^g  parfarme 
on  bare  of  oonsidarable  length,  tha  trouble  ( 
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■opptrtinf  the  oppoilta  and  ia  wved  bj  drivlDf 
t  mt  (Fig.  4S3)  into  tiie  gnund,  and  plKcinK 
thtbuInthehoUow. 

Whm  dding  forfwSTi  It  is  aeooasAzj  to  tmks 
iMniniiuunti  npidlj — not  an  easy  task  with 
M  troD.  Henoe,  faagei  notched  to  different 
4Ni  an  nude  of  ^oet  iron,  mj,  Jin.  thick,  the 
im  of  Moh  noloh  beinf  itamped  aboTe  it, 
ISf.  114  bainf  a  gKugt  hi  rauid,  Fig.  425  one 
toflatbui. 


a  "OBRTAUB"  BAiraSR  SAFETT 
BICTCLI  Am)  DIBSCT-BTKEBINa 
TBIOTCLB. 
MONG  the  lew  noreltles  bj  leading  fimu 
•  worth  notioa  this  jeat  are  two  Intro- 
toad  hj  the  Oentanr  Company,  of  Coventry. 
Ha  workmanahip  and  oonatmction  of  these 
t»ehtneaare  gooo,  aau  all  wa  hare  seen  tamed 
tot  bj  tbaaa  makeia,  and  the  improTements 


A" 


le  gnat  deiiderat»  with  M  oroliBU. 
Tba  Baogsr  mietj   bicTole  le  deaigned  to 
■nrid  tha  deflaotion  of  parte  aodoeable  in  the 
""      '  'te"patt«ni,  where  the  orank  bracket 
atteohcd  to  a  atraight  arm  dropped 
islai  from  the  backbone.    The  thrnst 


mplr  attebhad  to  a  atiaight  arm  dropped 

ignt  Mislai  from  the  backbone.    The  thrnst 

if  dM  pedalB,  aoUng  on  thia,  forma  a  natural 


at  right 


Itnr,  tbrooghwhloh  a  jerky  toraional  atrain 
It  oanwyad  to  tlw  backbone,  and  throag-h  that 
ttth*  ataaring  wheal  This  oaoaee  the  diffl- 
cnl^  in  ataering  ao  frequently  complained  of 
vtth  tbia  ntttem.  In  addition  to  this,  the 
itoain  of  taa  ebain  upon  the  fork,  inatead  of 
bring  Intba  Mme  Una  with  it,  ia  applied  at  an 
aagM  wUdi  mmt — partionlarly  under  great 
praMnn  nanw  tt  to  apring.  In  oompariag 
a»muU»ot  the  "Banger"  with  thiatypeof 
riagla^baln  ml*tj,  tlia  following  advanUgea 
amot  tmU  to  oommend  tbemaelvea  :— 1.  The 
•E»nganart  fbrtha  petfeot  adjuatment  of  the 
dnln.  t.  nu  BRannment  of  the  chain,  the 
loll  of  wUeh  ia  in  a  diieot  line  with  the  lower 
nA.  B.  nw  bottom  fork  being  the  point  at 
wUali  tlwn  ia  tlia  gnateat  aide  attain,  these 
■n  HMI*  ipacUlj  Iteong  to  leaiat  it.     i.  The 


crown  which  connects  the  bottom  fork  with 
the  lower  backbone  ia  a  solid  ateel  forging,  the 
neck  of  which  extends  l^in.  ap  the  tabo ;  over 
this  part  is  fitted  the  crank  bracket,  ao  that 
nearly  the  whole  of  the  pedalling  Btxain  ia 
localised  to  the  bottom  fork,  where  Bpecial 
prorisioo  is  mode  to  resist  it,  so  that  there  h 
very  little  torsional  strain  npon  the  buckbone 
what  little  there  is,  is  nentralised  by  the  cross 
stay,  or  what  may  be  more  properly  described 
as  the  npper  backbone.  In  addition  to  this,  the 
strain  npon  the  driving  wheel  is  fnrther 
assisted  by  the  npper  fork,  which  ia  connected 
by  the  orosa-stey  to  the  baokbdhe,  at  its  junc- 
tion with  the  neck,  making  the  whole  into  a 
frame  aorigid  and  compact  that  deflection  from 
pedal  presBare—safficJent  to  influence  the  steer- 
ing— ia  impoasible  ;  and,  again,  defieotion  of 
parts  means  greater  wear  and  tear,  andia  m  — 
over  a  loss  of  power,  as  power  can  only  be 
veyed  to  the  point  where  deflection  ccmmei 
The  Centaur  Direct  Steerer  is  a  depsrtni 
favour  of  direct  steering,  versus  automatii , 
nnison  with  the  opinion  of  many  eminent 
riders.  There  are  other  point*  '"  '"  "" 
strnotion  which  cannot  fail  t 
themaelves  to  riders,  among  which  may 
mentioned  a  large  steering  wheel  (3(Jin.)  with 
asia.  drivers.  A  powerful  brake— simple  in 
ite  application — wichont  the  oomplication  tmd 
additional  weight  inseparable  from  those  ap- 
plied to  the  shiJt.  which  in  many  oases  are  not 
effective,  owing  to  the  emallnesa  ot  the  dram 
npon  which  they  are  applied.  In  simplicity, 
lightness,  and  neatness  of  oonstrnciion,  this 
machine  aeems  to  ns  the  nearest  approach  to 
the  single-ohain  safety  bicycle  of  any  yet  intro- 
daced,  and  as  the  price  ia  the  same  as  the  older 
type  of  machine,  it  will  probably  be  largely 
ordered ,       

COMPOUND    FOB  WELDING  STSBIi. 

AMONOST  the  "fluxes"  used  for  welding 
st^el,  borax  has  long  held  a  prominent 
?lace,  though   some  smiths  prefer   plaster  •( 
aris  simply.    Hetr  K.  Kiipfer,  of  Baden,  has 
invented   a    componnd    which     he    considers 


superior,  it  we  may  jadge  from  the  fact  that 
he  has  patented  It  in  this  ooantry,  He  olaimB 
not  only  the  compoaition,  but  also  the  proceaiL 
the  latter  oonaiating  mainly  in  a  method  of 
■' regenerating  "  the  steel  after  welding.  Tlw 
componnd  is  composed  ot  an  parte  borax  ralla 
(reflned  borax  presumably)  in  small  pieoea 
aboQt  the  size  of  peas ;  25  parte  flue  steal 
filings,  and  T  parte  tal-ammoniao  in  powder, 
chemically  pore.  After  having  moistened  this 
mMnre  by  means  of  12  parts  lialaam  copaiba 
of  first  quality,  It  is  "cooked"  slowly  m  an 
iron  pan  until  the  whole  forms  a  solid  badj. 
This  body,  when  coot,  is  pulverised  and  kept 
in  a  dry  place.  When  the  piecea  to  be  welded 
are  cleaned,  and  powdered  with  this  componnd, 
they  are  placed  in  the  fire  and  heated  slowly  to  . 
a  red  heat,  and  are  then  forged  by  lightly  Iiam- 
mering  them.  They  are  then  ^ain  Iieated 
and  forged  a  second  time.  To  then  regenerate 
tbe  pieces  of  steel,  welded  by  the  prooaea  jnat 
described,  the  patentee  ufes  a  powder  com- 
posed of  the  following  ingredients — «ii.,  60 
parts  boiax  rafia,  40  parts  yellow  pmsslate  of 
potash,  15  parte  first  quality  oolophony,  10 
paats  sal-ammoniac,  cbenucally  pnra,  6  pt)ile 
dragon's  blood, and  10  parts  common  wit,  verr 
dry,  every  ingredient  being  well  pnlverisao, 
and  the  whole  mixed  cold.  The  welded  paiii 
are  again  heated,  removed  from  the  fnmaae, 
and  then  powdered  with  this  mixture.  By  re- 
peating this  operation  two  ar  three  times,  tha 
steel  regains  ite  primitive  grain. 


THE  THEOBT  OF  KACHIN1B.-IIL 

By  Fkamcib  Campin,  CM. 
iTha  Orank  and  VlywhaaL 

THE  conversion  of  reciprocating  reatilineal 
motion  into  rotary  tnotien  will  now 
occupy  our  attention,  the  end  being  attained  bv 
means  of  an  ordinary  cbakk  and  conneeting  rod. 
Two  cases  may  be  taken  in  regard  to  Ihia 
oombination,  the  flrst  when  the  rectilineal  foraa 
is  udiform,  and  the  second  when  therotativeor 
circular  force  is  uniform. 
In  Fig.  12  let  drf  Z>  be  a  straight  line  diam- 

>^  i   a.i*  f  I    c.ia 


throngh  the  centre,  longitudinally,  af  a  con- 
necting rod  0  ij,  ioinled  at  a  to  a  block  ao  oaa- 
trolledthat  it  only  admits  of  motion  baakwaida 
and  forwards  on  the  line  a  h,  and  having  iti 
other  end  jointed  to  the  end  ^  of  a  orank  a  i, 
capable  ot  revolving  along  the  centre  (,  and  let 
a  force  F  act  upon  the  block  a  in  tbe  direction 
-      -    •  straight 


•.,  and  this  Is  tenaad 
of  the  oiank  i  bnt  if 
)ne  aide  of  i,  then  it 
'  n  of  the  force  P, 


one  of  the  "  dead  points  "  ' 

the  crank  be  slightly  on  t 

will  revolve  under  tho  ar... 

and  the  crank  will  pasa  through  the  positions 

c  1',  c  2,  c  3,  p  4,  *  6,  and  reach  c  6  where  it  will 

arrive  at  ite    seoond    "dead  point";  if   the 

direction  ot  the  force  P  be  now  revened  the 
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ndiiu  ei  being  Sin.  and  the  length  if  Ift.  As 
before,  mdetarmiaingTari&tionBof  preaanr?,  ire 
■hould  firat  take  them  in  reference  to  nnitj  of 
driving  pressare,  and  subaeqaentlr  fill  in  the 
kctoal  quantities.  The  pressareat  b,  therefore, 
actingf  tangentiallj  to  a  3  e  will  be  one  pound. 
Disw  i  7  tangential  toat(aCJ(it  will  there- 
fore be  from  the  properties  of  the  circle  at 
right  angles  to  the  radins e b)  ;  make  bi  =  the 
pressnre  acting  along  bf,  anil  complete  the 
parallelogram  Hih.  then  ih  will  represent 
the  preeenre  on  b  c,  and  b  k  that  upon  bf\  make 
fnt  =  £  i,  and  complete  the  parallel  ogram  m  If  n, 
then  If  =  the  preaaare  eierted  in  tbe  direction 
»f,  and  Di  I  =  that  apon  the  guides  at  the  point 
/,  b;  which  ita  rectilineal  movement  is  pre- 
■erred. 

This  diagram  not  being  safEciently  lar([o  to 
show  a  number  of  parallelogriLma,  we  have 
iiiea:inTed  the  values  of  b  h,  b  k,  If,  and  m  I,  for 
twelve  points  in  the  semicircle  from  one  sot 
ont  four  times  the  sise  of  that  shown,  and  the 
BnmbeiB  thus  found  the  student  can  verify  by 
preparing  for  himself,  as  he  should  in 
oase,  an  enlarged  diagram. 

In  the  accompanying  table,  column  A  shows 
the  divisions  of  tbe  semicircle,  the  othei 
columns  showing  the  valnes  above  menCioaed. 


bk 


if 


VOaZL'S  ISOCHBOMAnC  ZUtriSION 
PLATES. 

ABOUT  fourteen  years  ago,  Dr.  II.  W.  Vogel, 
of  Berlin,  made  the  discovery  that  chlo- 
ride and  bromide  of  silver,  which  are  seusLtive 
*nl;  to  the  violet,  inditfo,  and  blue  light  of  the 
'  im,  may  be  made  sensitive  to  iihe  green, 
',  and   red   rays  by  mixing    with  them 


•fttcal  seusitisers,  and  he  and  others,  after  him, 
me  discovered  a  number  of  such  substances 
snongst  the  dyes,  notably  cyanine,  chinoline 
ad,  eooine,  erythrosine,  which  are  now  articles 
tfcommeroe.  The  isochromatio  gelatine  plates 
n  prepared  are  generally  less  sensitive  to  light 
uan  ordinary  pLitea,  and  require  a  yellowglius 
btoiposed  between  the  lens  and  the  plate  to 
dnuilsh  the  power  of  the  blue  light  and  extend 
lU  time  of  exposure,  therefore  the  sharpness 
at  the  photograph  la  lost,  and  such  plates 
■mot  be  used  satisfactorily  for  portrait  or 
hodscape  photography.  Dr.  Vogel  has  reoenUj 
■seceded  in  making  isoohromatie  gelatine 
fhtM,  the  aensitlveDass  of  which  is  twice  as 
|nat  tm  that  of  the  ordinary  gelatine  plates, 
lad  which,  moreover,  do  not  require  any  yellow 
phta  or  aereen.  He  has  aocordinglj  obtained 
a  patent  In  this  country  for  a  method  of  pre- 
Vuiag  laoohromattc  emulsion  plates  witbont 
log  or  Aim  and  spots,  which  will  produoe  land- 
■apes  and  portraits  superior  to  those  obtained 
with  ordinary  plates.  Dr.  Yogel's  process  is 
pntotioaUy  as  follows  :— Ordinary  gelatine 
plate*  are  bathed  in  a  solution  of  a  soluble  salt 
atsUver  [1  ;  1,000),  then  in  a  solution  of  an 
(onoe  dye,  or  a  mixture  of  eosine  dyes,  or  a 
mixture  of  on  eosine  dye  with  other  optical 
Mnaitlaers,  with  or  without  liquor  of  ammonia. 
Ihe  solntiim  of  the  dye  can  also  be  used  first 
ud  the  silver  solntion  afterwards,  or  an  emnl- 
rioB  can  be  mixed  with  a  soluble  salt  ot  silver 
sad  the  dye  added  to  the  mixture.  otriecvcTiA, 
lad  with  or  without  ammonia.  A  silver  eoside 
k  fanned  hf  mixing  a  solntion  of  an  eosine  dye, 
(■  a  mixbiie  of  different  eosine  dyes  (tai 
Inriauce,  cudinai;  eosine,  blue  tinted  eosine, 
AiyMliiie,  aumstoe,  phloxiue,  Bengal  rose,  or 

S  other  darintire  of  flnorescine)  with  a 
hla  salt  of  wX-nt,  such  as  solphate,  nitrate, 
■eetate,  or  fluoride  of  silver.  This  eoside  of 
itlfn  ma  be  nollwted  as  a  piedpitate,  washed, 


and  mixed  with  the  emulsion,  or  dissolved  in 
diluted  ammonia  or  diluted  acetic  aui ).  and 
employed  as  a  b«th  for  soaking  dry  platis  ;  but 
Dr.  Vogel  prerem  to  odd  liquid  ammonia, 
carbonate  of  ammoT\ia,  or  acetic  acid,  during 
the  prooefs  ot  precipitation,  so  that  the  sus- 
pended precipitate  is  dissolved,  and  to  employ 
the  xanie  as  ^usitising-  agent  for  lluid  emul- 
sions ;  or  the  solution  can  be  dilated  with  water, 
and  used  BSB  bath  for  dry  plates.  The<iuaatity 
of  this  solution  of  eoside  of  silver  to  be  em- 
ployed varies  according  to  thequality  and  kind 
of  emulsion  treated  with  the  same,  although 
the  f ulloning  formula  will  serve  as  a  general 
guide  :^JU  cnbic  ccnCiiQ^tres  of  a  solutiuii  of 
an  eosiue  dye  (1  part  dye  to  1,000  parts  water 
or  diluted  alcohol),  I  oubio  centimetre  of  a 
solution  of  nitrate  of  silver  (1  part  nitrate  of 
silver  to  20  parts  of  water),  1  tn  2  cnbio  oenti- 
metres  of  liquor  of  ammonia.  This  solntion  is 
either  mixed  with  the  emulsion — that  is,  5  te  10 
per  cent,  is  added  to  the  emulsion^or  the  mme 
is  diluted  with  200  to  500  oubio  centimetres  of 
water,  and  tbe  gelatine  plates  immersed  or 
soaked  in  the  Hame  for  about  oue  minute,  and 
then  dried.  He  also  uses  other  dyes,  known  as 
optical  sen^itisers,   which  do   not  ohemicall; 


t  the 


which  is  much  improved  by  the  presence  of  a 
soluble  salt  of  silver,  such,  for  instance,  as 
cyanine,  chinoline  red,  ceruleine,  S:c..  and  mix 
them  with  any  soluble  salt  of  silver :  for 
instance,  iHi  cubic  centimetres  chinoline  red,  or 
a  mixture  of  chinoliue  red  and  cyanine  (solu- 
tion I  :  l.il(Ki)  J,  5  to  3  cubic  centimetres 
nitrate  of  silver  (solution  1  :  20),  15' cubic 
oentimetren  of  ammonia  liquor.  This  solution 
ia  employed  in  the  same  manner  as  the  eoside 
of  silver  solution.  The  solutions  are  Uded  in 
varying  proportion  for  improving  the  fenai- 
tiveuess  for  any  part  of  the  chromatic  spec- 
trum, and  the  salts  of  lead  are  also  employed, 
which  produoe,  when  mixed  with  an  eosine  dye, 
eoside  of  leo^.  which  salts  con  be  employed 
alone,  or  mixed  with  eoside  of  silver.  The 
insoluble  salts  of  silver,  such  as  the  chlorides, 
tartrates,  citrates,  kc.  dissolved  in  ammonia 
or  acid,  are  liomvtimcs  used  in  varying  propor- 
tions, as  are  the  oiher  salts  mentioned,  accord- 
ing to  special  requirements. 


pflrimflDtslist,  givei  in  La  Naiiire  a  new  method  of 
ouDitruotiag  the  scrswi  for  propi'llers,  wliioh  he  has 
evolv^  uppirently  from  his  tipeiiments  with  his 
alMlric  boats.     Ha  ssy.  :- 

For  several  years  post  I  have  been  engriged  in 
studying  the  appliostion  of  electricity  to  the  pro- 
pnlsiun  of  small  boats,  and  I  now  desire  to  COB- 
municate  tu  rewlen  tbe  conclubions  to  wliicb  I 
liBve  been  led  by  my  eiperimenti  upon  the  (>pera- 
tiou  of  the  screw,  as  well  as  anew  method  of 
construDting  the  latter. 

My  motor,  wbich,  with  a  minimum  weight  and 
siia,  develops  very  great  power,  givcd  its  moiimum 
(if  performanco  with  a  veWity  of  several  thousand 
rovulations  per  minate.  We  hsve  here,  then,  very 
diSeceat  features  frota  those  presented  by  tteom 
motors,  which  on  aacount  of  the  inertia  of  their 
oscillating  parts  and  the  limited  resiitanBe  af 
certain  portions  are  unable  to  practically  exceed 
qaite  a  low  speed.  Instead  of  reducing  the  velucity 
of  the  motor  by  the  method  of  transmission,  it  has 
seemed  tu  me  more  advuitageons  tu  allow  the  aocaw 
I ery  high  rotary  speed.     It  ii  well  known 
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A   NEW   METHOD   OP  CONSTRUCT- 
INa   PROPELLEB   SCREWS. 

A  LL  whoarefomiliarwith  the  queationof  screw 
i\.  propellers  are  aware  that  every  inventor  of  a 
new  form  oE  propeller  believes  be  has  at  last  hit 


itugmeuts ;  and,  i 

due  to  the  whirling  of  the  mass  uf  water  let  In 
motion,  we  ought^  therefore,  tu  approiimstc  the 
conditions  offered  by  a  acrsw  thst  tjikei  ita  bearinf 
point  upon  a  solid  nut.  This  high  speed  neeetsi- 
tates  B  large  teductioa  iu  the  pitch  ot  the  helix, 
xhioh  is  likewise  a  favourable  condition,  sinoe  Che 
resultant  of  the  forces  Jae  to  the  inertia  of  the 
water,  acting  apon  each  element  of  the  snrfaoe  ot 
the  blades,  advances  towards  the  direction  of  the 
axis— the  direction  in  which  the  usefol  effect  mast 
eiert  itself.  There  likewise  resalta  less  of  a 
tendency  in  the  water  to  take  on  that  roUiy 
motion  that  gives  rise  to  a  centrif  nial  stress,  whioh 
forces  it  to  escape  through  the  eircamference  sf 
the  helix,  aud  is,  as  well  knojrn,  the  caoie  of 
jarring  and  loss  of  live  power.  Experiment  hu 
conBrmed  this  view  of  the  subject,  for,  upon  ia- 
crottsinglhe  rotary  speed  up  to  ^,100  revolatioBa 
per  minute,  the  petformanee  i.f  tlie  screw  vety 
notably  increased,  while  at  the  same  time  the  boil- 
ing of  the  water  astern  was  observed  to  diminbh, 


perfectly  regular 
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AS  cnese  eipermients  necestitatcd  the  trial  ut  a 
large  number  of  screws  of  variable  shape  and  pitch, 
I  was  led  to  devise  a  method  of  oonstroction  much 
simpler  than  those  that  are  in  use.  Thenudungaf 
the  mould  for  a  helix  is,  in  fast,  an  operation  that 
requires  qnite  a  deep  knowledge  of  geometry,  siiuM 
it  inoludes  the  making  of  wurkin^;  drawings  uf.the 
bUdea,  of  developing  and  laying  down  quite  ■  largt 
number  of  Bytiudricid  sactions  c<.noentric  with  the 
blades,  and  of  cutting  out  templets,  which,  when 
afterwards  centred,  permit  of  carving  iu  a  wooden 
monld  the  eurvea  of  the  sections  that  are  after- 
wards oonneeted  by  snrfooss  in  which  (be  sensation 


1,  Grooved  Cylinder.   3.  Details  of  Grooves.  3,  Hi 


ipcn   the  exoot  form   whii 

esults  not  only  in  driving  th 
the  water,  but  also  in  preventing  vibratioi 
O.  Tnlnv^,  who  has  the  advantage  of  being 


continuity,  and,  consequently,  the  skill  of  the 
kman  plays  a  great  rule.  The  result  is  that  iUh 
leces  can  be  madconly  by  a  small  number  of  special 
'orkmen,  and  that  the  net  cost  of  thsm  is  high. 
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maoh  u  pouibia,  tliea  with  t.  cooler 
a  a  coat  thiok  enough  to  Oompletely 

luiog  Hiiall  Brtiolen  :  To'ono  qnurt  wnler 
ftD  ouQoe  «moh  of  nulph&te  of  copper  nad 
irida  of  tin.  Stir  ths  irticlw  ia  the  toln- 
t  the  deiired  ooloar  ii  obtained.  Use  the 
of  copper  alone  fcr  a  copper  oolour. 
ID  lutt  from  polished  steel,  mix  10  pacU 
tty^  S  of  prepared  back's  horn,  and  2&  of 
'  wine  to  a  pute.  CJeansa  tbe  article  by 
rith  thia,  lad  finatlj  rub  of!  vith  blotting- 

[  cement  for  celluloid  ia  mada  froni  I  part 
linolved  in  1  part  of  spirit  of  camphor, 
( parti  of  90  per  oeot.  alcohol.  The  OEment 
le  applied  warm,  and  the  brokeo  parts 
held  together  nntil  the  aolvaotba*  entiiel; 

d  tin  alloya,  after  careful  cleaiuing  from 

1  grease,  ace  handaomel}  and  pecmanentl; 
if  brushed  over  with  a  solntion  of  oDe 
■ulpha(«  of  copper  (blDestone)  and  one 
iilpbaCe  of  iron  laopperas)  in  iO  parti  of 
Wb,'n  this  has  driec^  tbe  inrfitae  shoubl 
ed  vith  a  solntion  of  one  part  of  acetate  of 
rerdiifris)  in  acetic  aoid.  After  sefersl 
:ini  and  drfings  of  the  Isat-nimed,  the 
la  polished  with  a  soft  brnih  and  bluod- 
Tder.  The  raised  portions  are  then  rnbhed 
soft  leather  moistened  with  wax  in  tni- 
EullDwedby  a  rnbbing  with  dry  leather. 
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tie    OattoQ  -  mill      En  Blue.— Messrs. 

■nd  Grant,  Dunnikiec  FonnJrr,  Kirk- 
va  at  present  in  hand  a  compound  Corliss 
'  a  Teiy  large  description  fur  a  cotton  miU 
>ay.  The  high-pTeieure  cylinder  of  this 
ineii'lUin.  diameter  and  the  low-pieuare 
TUin.,  each  haetng  a  stroke  of  6ft.  The 
which  weighs  abont  110  tons,  is  3Dft.  in 
bj  8ft.  Din.  wide,  grooved  for  3S  ropes,  by 
B  power  ia  to  be  transmitted  to  tbe  Tarions 
haf  ling  in  tbe  mill.  The  engine  is  to  idq 
•lotions  per  minute,  giving  a  speed  uf  ropes 
lorably  over  one  mile  par  minote.  The 
ft,  made  of  Whitworth  Huid  oompreaied 
iin.  in  diameter  in  the  body  and  2U  in 
igs.  The  steam  pressure  is  to  bo  lOfllb,  per 
y_»nd  the  engines  will  work  easily  up  to 

tty  of  Spitn  OUbb.  —  A  note  on  the 
if  ipnn  gloss  was  read  at  a  recect  meeting 
'hTiioal  Society  by  E.  Gibson  and  R.  E. 
The  authors  have  experimented  on  the 
of  glass  rods  and  fibres  made  from  the 
w  of  glass.  The  fibres  varied  from  J,  to 
id  the  rods  from  abont  |  to  1mm.  in 
.    They  find  tbe  tenacity  per  square  cm. 

wires,  whereas  with  fibres  this  is  not 
Experiments  wore  shown  illustrating  the 
of    working,  and    the   highest    tenacity 

was  tor  a  fibre  of  -0»JOmm.  diameter, 
hTA  4CIj  X  107°  per  square  cm. — a  value 
1  a*  great  as  that  for  steel  wires.  The 
Bfcr  to  Quincke's  HUggettion  that  the  in- 
laacity  of  small  wires  is  dne  to  eurfaee 
md  may  be  represented  by  W  a  A  if  + 
ifl  W  is  the  breaking  waigbt  and  d  tbe 

h  this  formula.  An,  of  course,  every  one 
crying  abont  with  him  a  hook  to  enable 
xnivert  this  jargon  of  the  ocntimetce- 
MOnd  system,  these  figures  are,  of  ooorse, 
ivarted  into  intelligible  faots. 

■T  Imbrication.— The  detailed  aoconpts 
luehntei,  Sheffield,  and  Liucolnshire 
■how  a  resnlt  which  will  sarprise  many 
Iders  in  the  fact  that  the  saving  eHecled 
Munotive  department  —  tbe  chief  one  in 
-lidae,  in  a  great  msosure,  to  "oil  and 

That  a  saving  of  nearly  £2,000  could  be 
a  this  one  item  alone  need  not  be  cause 
abment  when  we  consider  the  enormous 
ion  of  these  articles  for  lubricating  and 
log  purposes.  A  contemporary  gives  the 
■unmption  of  oil  upon  the  rail  ways  uf  the 
ingdom^ruughly  as  follows  : -ling  I  nee  c's 
■it,  £30,000.  Locomotive  department, 
£K5,000  ;  shops,  JI'j.OOO  ;  oirriage  light- 
m.  TrafBcdepartment,.i;i0,0O0;  general 
-£10,000.  Total  estimated  GusC,  £370,000: 
;  ed.  per  gallon,  1-1,800,000  gallons  a  year. 
■(B  oott  per  tram  mile  of  "  oil,  Callow,  and 
D   tlia  locomotive   running  expenses    is 

ttaln  mile.  Oil  by  itself  amy  be  Uken 
nw-Sfth  of  a  penny  per  train  mile,  which, 
r  aggregate  mileage,  would  give  the 
iboTs  estimal«d  as  tne  cost  in  thii  depart- 
Ul  th«  lines.- 7Ae  Unginc^r. 


SCIENTIFIC    NEWS. 

FEOM    obsorrattons     uude     at   Straabnrg 
Kiel,  Paris,  and   Berlin.  Dr.  B.  Oppen- 

heim  box  cnlculated  a.  rovi^ed  orbit  for  oomat 
Brooks  (B  iHHT],  in  whioh  T  =  1887,  March 
17'5II61,  Berlin  M.T. ;  t  -  Q  159'  35'  45-6"  ; 
£3  279°  68'  40-2",  i  104'  12-  49-8";  log.  j 
0'2I19liO.  Ths  ephemeris  tor  Berlin,  mid- 
night, on  March  6,  ia  R.A.  3b.  41m.  iSs^S. 
Deo.  SU°  43B', 

Dan  Eoht  Cironlar,  N'o,  139,  contains  ele- 
mento  and  ephemeris  of  Barnard's  2ad  comet 
(D  1S97),  computed  by  Prof.  Bo«a,  of  Hartford, 
Conn.,  in  which  T  =  18S7,  April  t'TO  B.M.T. ; 
ir  -  Q  63"  57'  [  £3  139'  Iff  ;  i  126'  i;  log,  9 
9-8392,  The  poaiEion  for  G.  midnight  on 
March  6,  is  E.A.  3h.  26m.  2Ss.,  N.  Dec.  32'  4'C. 
The  comet  ha«,  however,  rapidly  decreased  ia 
brightnesa,  and  the  position  above  given  ia 
doabttul. 

Another  minor  planet  C^o.  Xri)  wai  dis- 
covered  by  Dr.  J,  Paliaa,  of  Vienna,  on  Feb.  2(t. 
No.  25G,  diacovered  by  Dr.  Paliea  on  April  3 
iBBt,  baa  been  named  Walpurga  ;  bnt  he  bu 
BtUl  to  name  Kos.  262  and  2C3. 

FatherDenia,  of  the  MoncaHeri  Observatory, 
near  Turin,  saya  that  the  earthquake  ill  that 
region  has  had  nearly  the  same  extent  aa 
those  of  Nov.  28,  1834,  and  Ijept.  5,  18i:l6.  In 
length  it  extended  to  the  ea«t  along  a  line 
leaving  the  plains  of  Lombardy  at  Lomellina, 
and  passing  by  the  district  of  Aleaaandria  to 
the  Kiviera  di  Lovanie,  and  westward  over  all 
the  Western  Alprt,  proceeding  towards  Swi tier- 
land  as  far  as  Geneva  and  beyond,  and  to  Paria 
and  Corsica.  The  tellnric  movement  proceeded 
from  the  Lepontine  Alp^t  on  the  north  to  the 
Golfs  of  Lyon  and'  Genoa  on  the  sonth,  ex- 
tending,  but  more  feebly,  through  Tuaoany  to 
Itome.  The  greatest  intensity  of  the  movement 
was  in  the  Gulf  of  Genoa  along  a  line  extending 
from  Savona  to  Mentone  ;  but  as  for  as  Mar- 
seilles buildings  were  thrown  down.  The 
movement  of  the  soil,  not  so  violent,  but 
eqaall;  disastrous,  spread  over  the  mountainone 
country  which  extenda  from  the  Altare  Pass  to 
Mtllesimo,  Mondovi,  and  tbe  neigbbourtug 
regions.  Tbe  shook  was  severe,  but  it  did  no 
considerable  damage,  in  a  portion  of  the 
province  of  Coni,  as  also  in  tbe  provinces  of 
Alessandria  and  Turin,  it  being  very  intenae  on 
Mont  Cenia.  It  was  slighter  in  the  ptaina  and 
in  the  valleys  of  the  province  of  Novara. 

What  in  Japan  is  called  a  severe  earthquake 
was  experienced  in  parts  on  Jon.  I.i  last,  andia 
recorded  as  having  long  period  and  large 
amplitude.  The  aeiamograpbs  in  the  Imperial 
ObBervator;  at  Tokto  kept  their  pointers  in 
motion  for  nearly  ten  minutes. 

Beports  from  Honolulu  state  that  Manna 
Loa  ia  in  active  eruption,  all  the  crateni  in  the 
vicinity  discharging  freely. 

It  ia  proposed  to  invite  the  British  Aaaooia- 
tion  to  hold  its  annnal  meeting  in  ISd'J  in 
Newcastle- upon -Tyne.  The  propoaition  is 
favoarably  viewed  by  the  Mayor,  Sir  William 
Armstrong,  Sir  I.  Lowthian  Bell,  and  other 
inSuential  gentlemen ;  and  in  due  season  a 
formal  request  will  probably  be  made  W  the 
Council  of  the  Association. 

Prof.  J.  It.  Seeley  has  been  appointed  Rede 
lectnrer  at  Cambridge  tor  the  year. 

At  tbe  meeting  of  the  Boyat  Society  of 
Edinburgh. lost  week  Prof.  Tait  read  a  paper  on 
tho  effect  of  presaure  on  the  maximum  density 
point  of  water.  By  three  sets  of  independent 
eiperimenta  it  haa  been  proved  that  tho  appli- 
cation of  preesare  heate  water,  and  that  the 
change  of  temperature  on  the  maximum  density 
point  per  ton  weight  of  pressure  per  square  inch 
ia  about  T,  the  low  mean  2'7'.  Prof.  Tait  also 
read  a  note  on  the  effects  of  explosives,  in 
which  he  referred  to  Che  fact  that  in  the  dyna- 
mite outrages  in  the  London  railway  tnnnela 
persons  within  a  certain  range  had  tbe  drum  of 
one  ear  broken,  while  tbe  other  was  unaffected. 
Prof.  Tait  aaid  :  "  The  difference  between  tbe 
effect  of  a  sadden  explosion  in  tbe  immediate 
neighbourhood  of  the  centre  at  which  the  ex- 
plosion took  place,  and  the  effects  of  the  same 
at  a  moderate  distance,  might  be  perfectly  dif- 
ferent from  ooe  another,  and  if  they  cnme  to 
examine  it  from  the  physical  point  of  view, 
they  found  it  dependent  upon  this,  that  as  long 


as  the  projectile  motter— whether  it  were  tho 
air,  or  the  materials  of  the  explosive  which 
were  driving  it  from  lie  centre  of  the  explo- 
sion— were  going  at  a  velocity  greater  than 
Boaud,  the  effect  of  their  motion  was  precisely 
the  same  sort  of  thing  as  they  saw  with  a  fall- 
ing star.  It  ptoduoM  no  disturbance  in  front 
□f  it,  but  oompreaaed  and  immensely  heated  tbe 
air  immediately  in  front.  So  long  as  it  ex- 
ceeded the  velocity  of  sound  there  could  be  no- 
thing propagated  beyond  the  limit  to  whieh 
the  explosion  had  extended.  Tbey  had.  as  it 
were,  these  gases  going  against  a  dead  stone 
wall  of  stationary  air,  and  the  consequence  was 
thai;  the  air  wae  compressed  and  became  eelf- 
tuminouB  by  the  inatantaneoas  compression. 
Up  to  the  point  at  which  the  velocity  became 
that  of  sound  there  would  be  an  exceedingly 
iatenae  impulsive  pressure,  and  there  was  great 
danger  of  very  conaiderabte  damage." 

Atthe  meeting  of  the  Anthropological  Insti- 
tute last  week.  Prof.  Ferrier  read  a  paper  on 
the  "  Functional  Topography  of  the  Brain,"  in 
which  he  discussed  tbe  question  how  far  re- 
cent investigations  could  be  brought  into 
relation  with  oraniologtcal  and  anthropotogioal 
researches  with  a  view  to  establish  tbe  founda- 
tions of  a  scientific  phrenology.  He  sketched 
the  functional  tepography  of  the  brain  ao  far 
as  it  had  been  settled,  and  pointed  out  that  the 
psychological  aspects  of  brain  functions  were 
still  far  from  being  made  out ;  although  that 
correlation  must  be  established  and  proved  be- 
fore a  practical  psychology,  in  any  degree 
serviceable  te  tho  physician  or  the  anthropo- 
logist, could  be  regarded  as  possible.  On  the 
question  as  te  bow  tar  it  was  possible  from  an 
anatomical  examination  of  the  brain  te  form 
an  estimate  of  the  forces  and  capacities  of  the 
individual,  he  pointed  out  many  great  difficul- 
ties which  had  to  be  encountered.  Not  merely 
tbe  size  of  parts  had  to  be  taken  into  acooant, 
bat  the  relation  of  different  regions  to  each 
other,  actually  of  metastasis,  structural  differ- 
ences, as  well  as  other  functions.  Catprit 
paribvt,  greater  anatomical  development  might 
be  considered  as  an  index  of  greater  functional 
capacity.  He  thought  the  attempt  to  deter- 
mine the  differences  in  functional  oapacity 
from  the  examination  of  the  head  involved  all 
the  diScnl ties  connected  with  tbe  examination 
of  the  brain.  He  indicated  tbe  cranial  relationa 
of  the  principal  convolutiona,  but  expressed 
his  belief  that  in  the  present  state  of  our  know- 
ledge tbe  data  of  a  scientific  phrenology  were 
still  very  deficient.  There  was  reason  to  believe, 
however,  that  if  the  anbject  were  taken  up 
from  different  poiots  of  view  by  anatomiats, 
pbyaiologists.  psychologiate.  and  anthropolo- 
gists, great  progress  might  be  made. 

At  a  meeting  of  tho  Royal  Society,  Profs. 
Horaley  and  Schiifer  communicated  the  reaulta 
of  a  series  of  experiments  upon  the  functions 
of  the  corebtal  cortex.  Prof.  Horsley  con- 
cluded his  remarks  with  the  statement  that 
daring  the  past  year  he  had  bad  occaiion  to 
operate  upon  thirteen  human  putieut*,  in  ten 
cases  removing  portions  of  the  brain,  and  in 
three,  portions  of  the  skull  ;  that  ha  had  used 
tho  same  anicsthetics  and  antiseptios  as  he  had 
employed  in  his  experiments  upon  the  brains 
of  monkeys  ;  and  in  no  case  had  the  patient 
complaiued  of  any  pain  being  caused  by  the 
operation. 

Mr.  Herbert  C.  Saunders,  Q.C.,  member  of 
the  Court  of  the  Skinners'  Company,  has  been 
elected  Chairman  of  the  Executive  Committee 
of  the  City  and  Guilds  of  London  Institute 
and  a  Vice-President  of  the  luatitute,  in  plaoa 
of  Sir  F.  Bramwell,  resigned. 

It  is  stated  that  the  Orcat.  Bmtern  ia  at  last 

be  employed  in  tbe  trade  for  which  she  was 
oonstruotod,  and  make  voyages  to  Australia, 
iler  paddles  are  tu  be  removed,  and  ahe  is  to 
be  Elted  with  triple  eipanaion  engines.  A 
speed  of  twenty  knots  is  hinted  at,  and  as  (he 
vessel  has  fine  lines  and  has  accomplished  four- 
teen knots  with  the  altogether  inadequate 
power  supplied  by  the  original  engines  and 
low-pressure  steam,  it  is  not  impossible.  Still, 
something  like  IB.IKHJ  horse-power  will  be  ro- 

A  large  steam  tug,  the  Kricuf,  intended  foe 
work  on  the  Hooghly,  mode  a  trial  trip  last 
week  on  the  Uer»ey.  She  is  2Ui>ft.  long,  37ft, 
broad,  and  l.'ifb.  deep,  and  is  fitted  with  twin 
screws    driven    by   compound   engines.     Tha 


10 


ENGLISH  MECHAJJIO  AND  WORLD  OP  SCIENCE :  Vo.  1.145.        Makch  4,  18b' 


Teuel  Ii  bailt  to  a  male  t%t  T)ejon&  the  i«- 
qniremeutB  of  LloTds,  Mid  ii  fitted  with  every 
applimnce  which  can  be  deemed  oeceaBary  Ita 
■ilTBge  and  tawing  work  in  a  hot  oonntry. 

The  mmmer  meeting  of  the  InstitatioD  of 
Uechanical  Engineer*  will  tbU  year  be  held 
in  Edinborgh,  the  m«mbeiB  baring  been  in- 
Tited  to  meet  in  the  University  Buildings.  Sir 
G.  Fowler  and  Mr.  B.  Baker  have  sent  an 
invitation  to  the  Inatitation  to  viait  tha  works 
at  the  Forth  Bridge,  and  Uesars.  Barlow  and 
Son  have  forwarded  a  aimilar  intimation  in 
ootmection  with  the  new  Tay  Bridge.  The 
meeting  commencaa  on  Aug.  2. 

The  harbour  of  Trieeta  is  now  illominated 
hj  forty-Qve  powerfal  too  lights 
at  the  Panama  Canal  are,  it  is  said,  being 
oarried  on  by  eleotrio  light  at  night,  which,  it 
is  believed,  will  rednoe  the  time  of  completion 
to  three  yean. 

In  Uke  btUletin  of  the  American  Geographi- 
cal Society,  Commander  H.  C.  Taylor  deacnbes 
the  varions  project!  which  have  bewi  advanced 
for  the  oonstmotion  of  a  canal  acroes  Kiouagua, 
and  conclndea  that  it  ia  the  mo«t  favoniable 
nrate  for  a  canal  to  nnite  the  Atlantic  and  the 
Paoifio.  Meantime  the  United  Statea  Senate 
has  pawed  a  Bill  chartering  the  Xicaragna 
Canal  Company,  which  ieto  be  nnder  American 
oontrol,  and  have  power  to  raise  a  capital  of 
30,000,000  sterling. 

A  chair  of  Geodeey  has  recently  been  esta- 
bliabed  at  the  Univeraity  of  Berlin.  The  Director 
of  the  Qeodetio  Institate  will  hold  the  pro- 
feaaorshipin  the  same  way  as  the  Director  of 
t^  Meteorological  Institate  occupies  the  chair 
of  Meteorology. 

AppUcationa  for  apace  in  the  Melbonms  Cen- 
leniualExhibition'of  1888  should  be  made  before 
the  end  of  August  next.  Space  and  motive 
power  will  be  found  free.  All  partionlarB  may 
H  obtained  from  the  Ag«nt-Geaecal  of  Yictoiia 
in  London,  The  exhibition  will  be  opened  on 
Angnst  1,  1H88,  and  will  remain  open  six 
moaths. 

Prof.  Hoeckel  has  left  Jena  for  the  coast  of 
Asia  Minor,  where  he  intends  to  dredge  and 
atndy  the  lower  forma  of   ■.nimfci  life  in  the 

At  the  meeting  of  the  San  Franoisoo  Micro- 
scopical Heciety  on  Jan.  I2th,  Mr.  Howard  re- 
ported that  the  sample  of  supposed  diatomaoeons 

material  from  Arizona  had  proved  very  refrac- 
tory, and  had  so  far  reeisted  *U  his  efforts  to 
■oparate  out  the  contAined  organisms.  Among 
tlu  objects  exhibited  was  a  bandaome  mount 
l^  Thomas  Clarke,  Birmingham,  England,  of 
B  and   beautiful   omataccan  Lrptodi 


there  created  considerable  interest, 
found  swimming  among  masses  of  a  minute 
tifS^'iClothnc^alii  irnginota).  Mr.  Breoken- 
feld  stated  that  some  three  years  ago  a  small 
pond  or  reservoir  in  the  Fretiidio  contained  the 
same  alga  in  aucb  prodigious  quantitiea  as  te 
give  the  water  the  appearance  of  thick  green 
paint.  Knowing  this  to  be  a  habitat  of 
Leptodora,  he  hud  specially  learched  for  that 
organism,  but  without  anccesa.  After  some 
months  the  immcnxe  masses  of  ClatAri'- 
egttif  disappeared,  and,  strange  to  say,  hod 
not  again  been  seen  op  to  the  present  time. 
At  the  meeting  of  Jan.  2rith,  Dr.  Stallard 
gave  the  report  of  a  committee  appointed  to 
iuveatigate  into  the  alleged  findiog  of  Bacillus 
tnbercnlocis  in  milk  supplied  by  the  dairies  of 
Ban  Francisco.  Owing  to  the  amount  of  work 
and  time  necessary  a  complete  report  could  Dot 
be  presented ;  but  while  two  members  of  the 
committee  could  not  say  they  had  found  nn- 
doobted  specimens,  Dr.  Ferrer  asserted  posi- 
tively that  he  had  found  two.  The  subject  is 
one  of  great  importance  ;  and  Dr.  Stallard  said, 
Uie  other  members  of.the  committee  concurring, 
that  the  method  of  Ehrlich,  used  in  the  pre- 
paration of  the  aliiiea  of  milk  Hubmitted  to  the 
committee,  would  have  to  be  modiQed.  as  while 
it  was  perfectly  euoceastul  when  applied  to 
•lideB  of  sputum,  ics  results  were  not  m  satis- 
factory for  determining  bacilli  in  milk,  owing, 
probably,  to  the  fact  that  the  oily  matter  in  the 
latter  interfered  with  the  proper  colour  reac- 
tion of  the  contained  organiams.  There  is,  it 
appears,  ground  for  snapicion  that  tobercalar 
■*— -?  has  been  disseminated  by  milk  from 
^oows. 


LETTEES  TO  THE  EDITOE. 
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ALPOA   UBfl.S    MAJOaiS. 

198.]— The  distant  cona  of  a  Ursa  K 


appaari,  ai  Acgelaoder  remarked  nearly  20  years 

Bgo,  to  form  a  very  pr 

Unbhe  itself,  the  .i  i 


to  form  a  very  probabla  atellsr 

'bile  the  obangea  ii 


lUnt 

le'sG).  Ar^laader  uai^ed  an  i 
proper  motion  of  0'222"  in  the  direction  of  232'&''  to 
tbe  imall  star,  while  Anvsri'a  value  of  the  proper 
□lotioD  of  the  large  one  givai  Dabha  an  anniul 
laovemant  of  about  Ollfi'^in  240*,  or  about  two- 
[birda  of  the  Bmonnt  of  the  proper  motion  of  the 
Biniil  itsr  in  nearly  the  aama  direotion. 

Smyth,  ia  1833,  made  tba  firat  micromatrical 
Tdasauraa  of  the  angle  and  diatanoe  between  theae 
tiro  obiacti  with  whioh  I  am  aaqnoiated,  bia 
meamrea  being  0  »  2038'  (weight  7] ;  r  =  380-6" 
twaight  a),  183S-4I  i  Fiaiii'a  magnitadaa,  l-b  and  8, 
baing  sasamed  in  the  "Cycle  datarminationa. 
■"  ■- -  -=■■-  ■>--  -natrumentat 


folio. 

1881:  0  =  20318',  r  =  384Mo'  :  1881-13  [8-Oia. 
Alvon  Clark,  power  99).  Smyth  also  obtained  the 
foUowinc  "  cemaikably  euinoident  nunlta"  from 
I'iaixi'a  oburvationa  with  Itamiden'i  eirola  (the 
taleaoopa  of  which  w>«  of  Sin.  aperture  and  6ft. 
foona) at  Palermo:  9  =  aOi"  «■,  r  =  3810 ' :  18Q0. 

Smytb  nailed  both  itara  yellow ;  bat  Webb  notes 
the  oolour  of  tba  imallar  oni  aa  "  violet  "  in  I8j0 
with  3/gin.,  and  "lilac"  about  15  years  later  wicb 
hisfitin.  Al van  Clark.     I  found  B  very  violet  with 

waa  perceptible  even  wit^  a  (mail  1  ^in.  teleaoope) ; 
but  thought  tba  oolonc  not  ao  m»ked  iu  the  next 
year,  and  "cettHtuly  not  deep  violet,  whitiihwitb 
iierhapa  a  tinge  of  Una"  on  tao  occaaioas  iu  1874 

(it  in.  icflaotur,  I  tbonght  that  the  large  star  appeared 
jellow,  "with  a  white  eye,"  B  beiug  "dooidedly 
l>laiib,  but  lai  violtl,"  the  aoloara  beins  the  same 
iatbe3iQ.rafractor.  The  altitada  of  the  atar  waa 
ubout  the  aame  during  all  my  observatiooa. 

Dobba  ia  a  tnapected  variable  (So,  356  of  Gore'a 
Catalogue),   and  Klein,   of  Cologne,  atated  acme 


rcarial  planet  fame)    : 


Pekelah 
th.    lar. 


Th( 


L'banged  from  "white"  to  "fii  , 
jieciod  uf  a  little  over  a  month  ;  but  hia  atatemeati, 
nrbioh  excited  cunaiderabla  aootrovertyat  the  time, 
have  failed  to  obtain  general  eredance.  There  art: 
[.'unaidcrabla  diacrepanciea  in  the  aaaigned  magni- 
tadea  uf  tbe  amall  star  also,  Lalande  givini;  TJ 
mag.  in  1794;  I'itizi  8  (both  catalognea) ;  Tuylur 
7  mag.  in  1834  ;  the  Erat  iUdcliSa  7'2  nSih) ;  iha 
D.U.  mag.  is  6-a,  and  it  waa  rated  at  thia  valne  in 
bis  obaervatinna  witb  tbe  Bonn  oirale  in  IHUU  ;  on 
Feb.  ii,  IBCI.  ArgeUnder  called  it  8'0  mag.  (a 
special  note  being  attached  totbia  determination) ; 

ii-itb  tbe  aame  initcameat  gave  69  magnitude. 

Hnggjua  (i'ro«ed.«st  of  n.8.  XX.  p.891)oon- 
j- idared,  f rom  the  ubaerved  deviation  of  tbe  b  lines 
ia  ita  >pe<itrDm,  tfaat  the  large  atar  was  approaching 
TIB  in  1872  wilb  a  velocity  of  from  47  to  62  milea  a 
^scond ;  the  Greenwich  ohaeivationa  (with  the 
''  half-priam  "  apectraaoope)  in  1830  and  1885  give 
a  very  small  approach  uf  about -I  milea  a  second  ; 

ma  in  eocb  year,  and  tbe  oonditiona  were  nnfavour- 
iible ;  those  made  on  two  nights  lut  year  indicate 
»  rate  uf  approach  of  o8t  milea  a  aecoud.  Mr. 
Seabroke'a  one  obaarvation  in  1883  gave  a  practi- 
L'ally  negative  reanlt,  those  on  three  nighta  laat 
)ear  are  rather  diacordant  initrit;  but  the  mean 
value  ahowa  a  rate  of  approach  of  about  16  milea  a 

It  would  appear  from  Mr,  Proator'a  remarkable 
cbaiU  of  tba  proper  motions  of  the  atara  deter- 


mined by  Meaara.  Main  and  Stone  from  the  i 
parison  of  the  results  obtained  by  Bn 
(Beaael'a),  and  Ihorc  determined  al  Graeoi 
nearly  a  oentury  later,  that  Dnbha  ia  morjiw 
direotiou  and  at  a  rate  correiponding  with 
which  would  appear  if  it  was  drifting  awar  I 
' '  n  in  apaoe  1  but  It  I 


the  apex  of  the  aolar 


theyear  2000  B.C.  tba  place  of  a  Ursa  Haj.  i 
IVb.  27m.  R.A.  and  -t-  72*  M-  Deol,  thaasn 
proper  motion  being  then  about  15'  in  181°. 
Feb.  23.  H.  Sadll 

SATURN'S  BATBZXITBS. 

[3C899.]— Ik  common  no  donbt  with  n 
othera,  1  have  found  maoh  help  from  the  rei 
pablication  in  your  oolamnaof  sodeof  the  per 
of  eastern  elongation  of  Satnm'a  aatelli(«s.  ] 
I  auggest  that  the  publication  of  aaeh  ooenrra 
whether  at  night  or  not,  would  be  a  farther 
provemenb  in  enabling  an  obaervar  to  identity 
aatellitea  in  tbe  poaition  they  hold  at  any  ] 
ticDlar  obaervstion  ?  Tredk.  Wrish 

SATOBH. 


I,  p.  541)  waa  very  mte 

. ly  bo  allowed  te  call  a 

irhich  be  allades  as  hardly  visible  at  the  tim 
lia  obaervatiou,  the  planet  than  being  not  far  t 
ippoaitien.  I  refer  to  the  shadow  of  the  ball  on 
rmga;  at  tba  preaent  time  it  is  a  most  stiil 
Feature.  In  a  6tin.  Calver  reflaotor,  laat  even 
iritb  alow  power,  the  rin^  appealed  almcrt  aeve 
HJ  black  and  inoisiva  was  the  sharpnsfi  of 
ihadow  thrown  upon  them.  B.  Browi 


[26901.] — FnLLT  two  aentnriss  ago^  nebula 
been  sufficiently  magnified  te  diatingutah  vapoi 
onea  from  atar-cloaters,  and  Halley  at  onoa 
aarkeil  how  they  ahowed  tbe  poasibilitr  of  woi 
a ving  daylight  withoat  a  snn.  Leibnitiwat 
riginator,  I  believe,  of  the  onrrsnt  ooamop 
heory,  often  named  after  Kant  or  Laplaoe,  rf 
pholB  aolar  ayatom  being  evolved  from  the  oocl 
[  rotating  vaporooa  clond ;  and  thia  moat  alw 
t  thought  out,  have  implied  the  amolleat  planet 
,odiea  to  be  the  earliest  formed,  and  tha  ann 
iteat.  The  whole  nebula  being  at  Grat  eooi 
.ut  in  whatever  way  it  aplit  up,  bow  oouU 
mailer  fragmenta  eacape  cooling  toaaolidat 
rinled  aUte  aooner  than  the  larger  mea? 
his,  moreover,  every  luter  diuMVsry  abonttl 
ihysical  aUtea  haa  pointed.  This  eorUi,  howl 
..'-^,.   ^..1..  1 — _.  body  that  wa  know  fa>  h 


bamble,  ia  the  larieet  body  that  wa  know  to  h 
any  part  aolidi&ed.  None  larger  ([ivea  tha  li 
■nrtication  of  resembling  it  in  thia  raapeot, 
atb«r  every  aign  of  the  oontrary,  of  being  i 
iholly  fluid.  And  if  oar  globe  aoama  intelB^ 
nly  aa  being  interiorly  of  oompreaasd  molten  1 
rithin  a  aoTid  akin,  the  ann  aeema  quite  aa 
tainly  a  bubble  of  compreiaad  gaBK>ns  msl 
-.;.i.!-  .  i!..i,i.i  alrin  nf  uima  of  them.  The  ni 
gained  atreogtli  from 
and  from  tbe  ascertained  amall  t 
great  bodies.  Yet  it  aeema  thatt 
quite  recently  baa  Paye  begun  to  insist  oai 
i-.-.  j:it — ,QQg  Qf  ige  it  would  oompal  nl 
ftea  tba  earth  and  ann.  Thcaa  oa 
nay  think  they  0 

Sir  W.  Thoma 
eally  no  call  t 


I  all  Sir 


infine  it  b 


have  I 

,,..,  „.. . B *""  there  waa  a  snn — in  tbe  i 

hen  hid  matter  waa  yet  only  a  Eaiy  olood,  yi 
ig  duuhtleas  mure  heat,^bnt  far  lasa  light,* 

lia  present  day-ttar,      Not  only  the  fiript  sti 
(depoaited  before  there  waa  any  land),  but  the. 
'.   ...        -_j  ^iioif  aiuns  of  animal  a,  marin 
.,  may  have  thriven  in  pi«-s 


vegetation, a 
lys.    The  huge  eyea 


„„„, ,   .-.  Jilobite 

nearest  modern  cooalna,  woodlioe,  aoorpioni 
abrimpa  or  tboae  of  the  ichtbyoeanri  With. 
modern 'cra(»>dile'>}  would  seem  toindiaateada| 
tioQ  to  a  world  with  leiB  ligbt._    AaforthaQen 

eitm'croreatares.  We  mnat  not  repeolt  tba 
lucky  blunder  by  which  Mr.  Gladatoue  got  Hni 
down  upon  him,  as  if  Geneais  bad  profeMac 
relate  all  divine  craatioos,  instead  of  onlf 
"  heaveua  and  earth,  and  tbe  boat  of  Uiem.' 

Hou's  present  "  heaveua  and  earth,  and  tbs  I 
of  them,     thoaa  creatures  of  eaoh    past  moat 
affect  ua  now  to-day— thoaa  a' 


jubjec 

"  God  aaw  that  it 


Aoftl 
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pod,  or  fit  to  be  prmerved  to  thii  present  gevanth 
MO.  Bntof  how  muij  otiiera, or clikasea  of  olheri, 
Bo  mftT  in  euh  oon  hsvB  oreated  pro  ttmpore 
■Dd  did  not  iM  to  be  pecmanenUy  guod  (u 
Ulobitai  or  iGh(h;oiari)  ne  have  not  i  word. 
Tbe  Older  ia  given  whcreja  eitsat  ■pecim  began, 
bat  Bot  wherein  the  olusei  or  kingdoms  whereto 
ttia;  bslongbegui.  No  speaiei  (whatever  Uniler 
maj  ur>  ran  be  proved  jouager  thin  man.  Moit 
<*  the  "land  popnlKion"  ii  maoh  older;  bat  ii 
jonnger  than  the  vast  miiarit;  of  extant  "  aii- 
popoUtioa"— the  insects.  Again,  tho  whole  of  ex- 
tant air-breathers  are  boliavod  jnunger  tlian  the 
ntant  ■-  lea-popalatiun,"  or  most  thereof.    And  all 

nteUblea  Chat  are  c 

Utc  eitaat  deaoendaata,  undi  at  any  rate,  all  still 

tanoM.     Whether  aay  animal  kiDgdom  wi 

Umporary  with,  or  praceded  thom,  the  rec 

(D  piinoiple,  ailent.  CerUinl;  there  was  none  that 

Ggd  nw  tu  be  permaaently  good. 

Fram  one  nan,  the  second,  thi«  phraie,  "  Ha  aan 
lhititwaigood,"i9abiea[.  Viby?  Because  thi 
4alj  act  recorded  therein  ia  ooniniaadiag  ^^an  eif 
pBMt"  to  divide  Hnidt  from  fluida.  A  mere  ei- 
)UM,oi  tepacationof  Chicgs.  already  a  rested,  wai 

At  that  it  waa  good."     Nor  ia  thi«   siid  o(  any 

««»tnroa  of  thatEon,  which,  for  anghl  "■' 

■H  have  bean  tainnnmerable  as  sita 

What  "G»rri«OQ  Gunner"  says  (p.  6S-1)  of 
jmitationaeema  perfectly  aonnd,  and  [cannot  bnt 
ifird  this  foroe   se   one  of  the   firiit  four  thinge 

■utioned.  The  two  creatures  of 'tht 

TCte  iky-atoS  and  earth-acnd,  and 
TBino  akj-ltafF,  bnt  space  were  truly 
■ut  nmsmber  it  would  slill  be  a  or 
nliar  notionof  it  aa  ael f-e listen t  is  quite  false.  If 


r  leas  than 


nakes  it 


ibliah    here   aome    of    the    best' 

"  dodges"  they  have  picked  up  in  the  conrse  of 
their  practice,  fur  tha  benefit  of  their  fellow- 
workers  aa  well  as  of  beginr  -^'' 
' lat  f  off 


for 


a  this  end  that 
from 


of  preparaii 

It  ii  often  neoeaaary  to  T 
1th  aidea;  bnt  if  the  pre 
1  the  ordinary  glaaa  alip' 
ipa  preventa  ua  from  u^iui 
latside.  To  obviate  Ihil 
ivo  devised  the  fuUowiug 

Take  two  thia  strips  of 
rcardbonrd,  Sio.by  IJi 


the  following  hints 
a  at  the  organs  of 
w  sectiona,  &o.,  from 
of  the 


higher  pow 


lethod  :- 


this  ledge  tt 


iCfra" 


1  you    will    have    an    aperture   }ia. 
t  ledge  about  .^in,  wide  all  round.  On 

ptepaiationa  are  made  to  rest, 
nans    to  be    eiamiued  are   laounted 

ine,  balssm,  &c.,  and  they  may  be 
ained  by  patting  them  under  the 
■'    af  the  preparation  tutnad 


Dr.  Carponter,  in  hia  work  on  the  mioroaoope, 
liTc*  in  a  aepaiate  plata  the  two  sides  of  A.  Japo- 
fiioas,  the  arc  side  with  the  apidar-wsblike  mark- 
iaga  from  whioh  it  takes  its  name,  and  tha  other 
[la  a  supporting  atrnctura  with  a  reaomblaMoa  to  ft 
circular  Gothic  window.  The  representation  ia  a 
very  fine  one,  with  thii  differenoe,  that  it  ia  ahowa 
open  ;  but,  in  reality,  the  oircolar  Gothic  window 
a  glaied,  or,  in  other  worda,  the  whole  disc  on  Chat 
liidij  ia  cloaed  in  wiUi  a  perfectly  atruetureleu 
Taemhraoa.  I  atumbled  on  the  fact  in  thia  way: 
1  have  a  slide  of  A.  Ehrenbergii  in  which  the  disci 
[Lre  monntod  with  onpoaite  aides  up,  and  waa 
puzzled  at  not  being  able  to  see  some  fine  markings 
iinaome  that  were  perfectly  clear  on  the  others, 
id  then  found  that  these  discs  were  wanted  with 
le  (iothio  window  side  upwards,  and  tha  whole 
raotnre  underneath  had  the  appearauce  aa  if 
oked  at  through  common  sheet  glaaa.  It  WM 
.  apoasible,  however,  to  aee  this  membrane  on  all 
the  apeoimeua  except  o: 
afew  era—'--   ■- 


Lrda)  in  the  frame  o 


Whan  the  microicope  ia  plaoed  horiionUUy  fot 
rawing  with  the  camera  lucida,  or  fur  photomicro- 
raphy,  the  alide  (for  we  miy  well  ao  designate  our 
v<i  aauare  slassea  holding  an  object)  muat  be  held 
"   Q  iudiainbber  banda. 


°C'" 


inted   i 


■prepar. 


s  sqnare  aov 


iree? 


How,  What  but  graviutiun  can  be  the  next 
tttng  mentioned  7  Veraet  '2  and  il  may  be  ren- 
Imtd:  "When  tha  earth-atuS  was  ahapelesa  and 

a  sod  daiknesa  was  on  the  face  of  tbe  abyss, 
a  breath  from  God  stirred  the  face  of  the 
Uli,  and  God  said,  <  Let  there  be  light,  and  there 
vaB'ligbt.'  "  Tbongb  Kant  and  Laplace  held  that 
tkipreaait  sfit«ni  oonld  be  evolved  from  a  mera 
Muing  nebula,  they  gave  no  reason  for  ita  roCa- 
tko.  Bat  this  an  American,  named  Jacob  Snnia, 
ladDoe,  I  think  in  a  book  called  "Origin  of 
flwSiua."  Us  maintains  that  an  utterly  shapeUaa 
Jftnla— that  of  Orion's  sword,  for  instance — muat, 
Bfnntating,  not  only  fall  together  in  time  into 
■SRgnlar  a  apheroid,  leua,  or  watch-like  hgure  ai 
Hjuthe  nebnliB  present,  but  most,  in  ao  doing, 
U  made  to  rotate  first,  ita  outer  or  auperlicial 
Ms,  and  ultimately  its  whole  maaa,  with  increaa- 
ilg  felooitr.  Toe  pruminancai  moat  fljw  dawn  Co 
Ik  Che  hoUowi,  and  (unlesa  the  original  figure 
nrtsoms  perfectly  regular  one)  tha  various  cur- 
oUs  Uma  flowing  will  cot  balance  each  other's 
aanioos,  but  make  tha  whole  rotate  like  a  Barker's 
aill,or  a  bitof  oamphor  emitting  enrrents  of  itself 
■waur.  Tbos  gravitation  alone  seems  competent 
MUitir  the  moat  ahapelesa  fluid  mass  as  to  make 
kicaalMktinglj  lobate,  and  asaume  such  forma  aa 
AnsclsUnrated  in  Lord  Huaae'e  telescope,  which 
Hbudy  MO  doubt  to  be  rotating,  even  it  centuries 
IBs todetoDtno perceptible  turn.  In  those apirala 
•1  wun  to  sea  the  stage  described  in  Che  original 
'ma  day"  of  Qsneais.  A  "  breath  from  God" 
(•aouly,  graTitaCion)  stira  the  face  of  the  Buida 
Bd  Ha  tiaa  aaid,  "Let  there  be  lighL"  Like 
Xswtoa  and  "  GEarrison  Gunner,"  I  would  regard 
nritation  m  the  first  and  ooatinoat  unvaryiuf 

tfGodooatinnally. 

Tha  Aodiomeda  Nebula,  from  tha  great  angia  il 
Hbtendi,  oan  hardly  be  doubted  to  be  the  neareit 
me;  and  why  not  nearer  also  than  moat  ot  thi 
Kui,ai  even  Uun  any'i*  Now,  the  audden  light 
Ihit  mohad  as  tharafrom  tha  year  before  laat,  nut 
btbe  brigtatast  nebulosity,  bnt  necassaiily  goiug 
laionu  oTDlt  lonad  it,  was  just  aa  the  b.'  "  ' 
■lanat  ahonid  appear  if  the  Greater  war 
'Let  the  floidi  wider  the  sky  be  gathered 
jlace,  and  let  solid  matter  appear."  Aa 
Boat  baoome  inaroated  and  dark,  so  in  hal  ..  ,  __. 
Ri  light  gradually  declined  Co  invisibility.   Surely, 

Iba  new  earth  whose  bir''- •■' —   — ■■ 

Bisyaoaiii  day,  by  oar  n 

again,  when  the  main  een 

tiling  iCa  motion  ahall  hi 

Km,  yielding  it  sach  daylight  aa  oi 

ssun  ki  yet  to  be  in  sach  pre-aolar  d 


In  the  01 

is  only  UBceaaary  tc 
space  between  Che  glaaaei,  aad  no  more.  For  oiU 
or  liquids  any  of  tha  ordinaiv  cells  may  be  oaed, 
and  if  the  remikining  space  be  cnmplataly  filled 
'ith  OBOient,  the  praparationa  will  be  very  si'- 
nd  permanent.  The  edge  of  the  slide  should 
vary  esse  ha  coated  with  one  or  more  layera 
ood  cement— say,  Ward's  "Brown  Cement.  Tht 
[idea  will  ba  much  aafar  and  mora  handy  if 
louuted  on  small  aquare  frames  of  cardboard,  - " 


o  satisfy   "F.lt.A.S.' 
B.  X..  O. 


[S6Mn.]— AMOSC  tha  numerous  rei 

IvOUftB  MkoSAXIC  theis  are,  no , , 

wgcfcMi   with   Ilia   miorosoops,   and   also   mani 
tuiniw.    Woqkl  it  not  be  a  good  idea  if  thi 


,^_. enough  glyoerine 

ompletely  aurround  it,  aad  then  fill  up  the  i 
laining  apace  with  glyoerine  jelly  just  renden 
iquid,  but  as  cool  aa  possible  ;  when  this  baa  ai 
'     edges  of  tha  covera  may  be  sealed  will- 


r  glyofi] 


jelly  m 


totheobjeci 

vary  small 

post,  and  both  tb 

glass  si  ipa,  round 

rgiaterad  on  a  lis 
atanioal  prepira 


le  large  angular  petfor, 


Imbedded  in  the  snrtaoa,  and 
<u  nhnrunur.  On  the  other 
Ions  Ur.  Horland 
,ka  about;  but  Ch'stalaiihas  a  membrane  claaing 
1  tha  wholedisc,  but,  unlike  tha  ianer,has  diatinot 
,_;arkinea  whioh  may  bo  either  porforationa  or 
raised  dots,  aocording  to  tha  theory  of  tha  obaervar. 
Che  large  perforatione  diminiah  in  size  from  the 
iientre  to  Uia  cireumfarenBe,  but  inaide,  even  the 
•tmalleet  are  never  less  than  four  miuuCa  red  dots, 
and  inaide  the  largest  live  or  six. 

That  this  most  be  a  membrane  seems  to  ma  to 
be  certain,  aa  it  is  imposaible  that  a  dot  or  hole  can 
stand  on  a  bolo,  and  the  appearance  is  too  real  to 
]it  due  to  au  optical  illusion. 

Ot  course  all  this  may  be  no  new  diaoovery  ;  bnt 
[  bare  seen  nothing  ainoe  thadate  of  Mr.Horland'a 
paper,  either  in  the  /uurHal  of  the  Unahatt  Olnb 
or  of  the  Hoyal  Miorosoopical  Society,  that  points 
to  its  being  known.  T.  P.  8. 

XABTHQVAKBd  AND  SPIDBMIOS. 

[26904.]— Fao  11  long  eiperianca  I  am  indinad 

beneficial  influ. 
rational  lo  eupp 
ooncentrated  gasi 

macstaea,  cemeteriea,  town  drainwa,  io.,  fto,,  mutt 
result  in  an  atmospheric  poiaon,  besidea  the  polln- 


'  same  time,  be  brought  quitr 
Tba  alides  can  be  scored  a* - 
se,  are  easily  packed  for  t 
postage  Bud   the  preparatii 
It   much    cheaper   thau   wl 


to  identify  the  praparatlon 
1  with  full  particulars.  AUhou 

method  o£  mounting  only  1 
l^ions,   it  applies  equally  well  to 


.11  induce  other  mioroscopist 
ther  practical  suggeition: 
be  heartily  welcomed  by  al 
rr«  of  "  Ours," 

J.  anardlA,  P.B.K.S. 


[26903.]— I  llAVB  lately  been  observing  thi? 
diatom,  with  tha  object  of  elucidating  some  net 
straature  ;  and  wishing  to  read  up  the  latest  teach- 
ings on  tho  subject,  I  have  turui'd  to  a  paper  reaii 
on  May  iJSlh,  KiSC,  before  tho  Quekett  Club,  by 
Mr.  Haacy  Morlaod,  on  •■  Diatom  Struotute,"  ami 
In  whish,  amoogit  others,  he  touches  at  auinn 
length  on  this  particular  diatom. 

He  Bpaaka  of  tha  valve  aa  being  oompoaeil 
"firatly,  ot  au  outer  layer  with  large,  alightly 
angular  perforations,  radiating  from  oentre  tu 
ciraumferenOB,  and  that  this  layer  is  atrengtbeoed 
by  interior  plates  radiating  from  a  oeutral  ting.' 
At  a  matter  of  fact,  there  are  two  central  rings 
and  two  sets  of  ptatea  radiating  from  them  ;  other- 
wise his  description  ia  correct,  only  it  does  not  go 
fur  enough,  and  this  from  no  fault  of  Mr.  Morland, 
but  simply  because  hia  glass  will  not  carry  him 
any  farther,  but  gs 


worldt'  w'ire! 


a  Hilna 


larth quake  map  of  ths 
1   calamr-'  -      '-  ■"   — ' 


h"of 


.„ of  eleotrioity, 

paaaing  through  the  greatanbterranean  laboratory, 
are  vitalising  latent  germa,  and  tranaforming 
inorganic  comiionnds  ?  How  of  Che  aeismic  effeets 
on  ozona  and  aotozjne  ?  Observation  has  long  ago 
proved  that  Che  air  of  Capa  Colony  oonUioi  A  I  of 

Aatro-meteurology  has  had  another  triumph. 
Falb  and  Uelauney  predicted  Che  late  Eorojiean 
shock  to  the  vary  hour.  Tfla  annular  eclipse  of  tha 
sun   with  the   two  greater  planets,  Jupitt 

moon  were    tha   exciting   causes  I     I    r 

Milne's  "  Barthquikes  "  ;  he  made  thia 

science  bis  special  study  in  Japan,  as  Uumbdldt 
did  in  South  America.  1  think  this  is  one  of  the 
ao-called  earljiquake  years  predicted  by  (lie  two 
foreign  tatanli.  There  are  to  be  others  between 
Chia  time  and  the  end  of  the  praseat  eentury. 


HO&IZOirrAIi  WlNI>KII.Id. 

r2e00o.]— May   I  ask  tha  "  Happy   Family  of 

Horizontal lars  "   (see  p.  666  and  6t>7)  what  do  thay 

hope  to  gain  by  the  use  ot  any  of  these  arrange- 

nianta  for  mechanically  "  feathering  "  tha  tails.    Is 

it  not  perfectly  plain  to  be  seen  tt ■■  -■'■'■ 

tions,  if  made   strong  enough  t 

round,  would  absorb  aU,  or '■ 

able  power  in  turning  the 


r  the 


icy  only   seconds 

(Zaisa's  iin.  wat. 

aa  the  highest  power  i 


perhaps  also  requirca  to  b 
optical  glass.  With  snch  a 
iag  at  l£ia  diatom,  and  beg 
soopical  readen  of  "Our 
investigation. 


__  ataud  the  year 
ly  aU,  of  the  avail- 
line  itself  ?    looa- 

^^^^^ _^    _  ^irisontal    windailll 

originated  in  tha  endeavour  lo  avoid  the  neoeasity 
which  exists  in  the  vertical  of  providiog  means 
for  making  it  fdce  all  points  of  the  oompasi. 
Thecaforaif  any  gear  is  to  be  applied  tc 

sails,  or  to  turn '  ' 

winds  from  va 
obtainable  f  run 

one  salt  and  one  eaii  on  a  veriicai,  luiu  i  ui.iin«iu 
that  it  ia  eonCracy  to  mechanical  principles  that 
any  form  of  horizontal  oould  keep  itself  salUfao- 
torily  revolviag  with  only  one  sail,  and,  of  course, 
whatever  number  be  added  ia  so  much  additional 
gain  for  tha  vertioaL— To  "  B.  and  U."  Tnare  it  no 
similarity  between  the  aoCion  of  a  horizontal  wind- 
mill and  a  paddle-wheel ;  the  latter  does  not  aot  as 
you  seem  to  auppoae.  Were  a  paddle  steamer  hold 
laat  by  the  stern,  and  her  engines  sCirted,  aha 
wonld  neither  go  ahead,  nor  woold  tha  aogiasi 
atop;  and  were  she  Blongsideofthcaorew,sappoaaa 
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to  b«  nnkblc  to  (O  tbiA,int»t  tMondlj  wonldibg 
drift  Htcrn,  becaoM  ■  «cr«w  hu  mtuih  moie  "  ' 

of  tlie  mtcr  "  ;  uid  were  botii  vcueU  at  the 

W,P,  lad  eaunaeted  ttcm  to  itein,  tliB  •ereir  would 
dng  Ih*  pailtUa  biekwuilt  with  the  puMtt  eaM, 


in  ^itc  at  taj  aaiotuit  of 


^LiTcrpool. 


HOBIZOHTAL   WUmVtJJJi. 

[2C9C«.]— Is  foor  Imprtuion  of  the  IBih  init. 
(p.M3,!aHfi]  "A.,  Lirerpool,"  dsfeadi  hii  pre- 
Ana  ■tatemeut  that  t.  horiiontil  windmill  would 
nqnire  h  powerf  al  lapport  u  a  Teitical  of  th> 
mac  power,  whioh  may  be  true;  but  ti  he  had 
klrcad;  laid  it  down  that  the  power  of  the  Tertioal 
mill  wu  infiaitely  (nperiDr  to  that  at  the  boti- 
nmtal.eqnal  power  waa  not  lo  mach  the  ijuettioa 
U  a  eoeap,  oacfal  puwer,  for  many  minor  pur- 
poMi,  wbicb   modem  rcience  ia  now  oa  the  look- 

Canaider  tha  great  azpeoae  and  the  exdoiiTe 
■paoe  and  aitoatioo  rtqniied  for  the  nrtieal  mill 
Mfnll  power;  2500  would  be  a  imall  lam  to  la; 
oat  on  It,  wbeteaa  ISO  wonld  be  a  large  amocnt  to 
■pend  aetting  a  horiiontal  wind  motor  (o  woik, 
aiid  any  oi:ea  ipace  wilt  da  foi  it,  or  ia  the  centre 
of  a  town  provided  joii  go  joat  above  the  itome- 
diatelf  inrtoondiag  bnitding).  It  ia  not  fair, 
tlMTeioie,  to  oondemn  it,  beoauaa  it  oannot  eSeot 
for  £&0  what  aoothec  method  requim  i:siK>  to  ac- 
wmpliah. 

Baferring  to  the  lattn  "  J.  Q.  D."  (26896,  p. 
MC-7),  he  (allalliat  Smeaton  (a  great  anttaoTit;,  by 
tbe  byal  experimented  eihautivaly  on  horiiontal 
windmill*  In  1T&9,  aDd*'nii«)nditionally  ooademnsd 
them."    There  u_  no  erideuoe  iit  hii  having  done 


Lndoaing  a 
wind.    'Til 


•ore  powerf  ol  ,     ..     

tane  tut  athtp  tails  faatei  with  the 
her  quarter  than  dead  before  it ;  but  that  ia  beoanae 
allher  iaili  "draw,"  wbereaa  with  the  wind  right 
■ft  the  head  udla  are  becalmed  by  tboae  abaft. 
Vheti  hanled  npon  a  wind  ihe  will  not  tail  ao  fait, 
tkongh  erei;  lail  mar  be  at  full  gtietoh,  and  >hr  '- 


the  horizontal  mill  and  the  vertical  were  DuddenI; 
•topped  iaa>tiongwind,which  Mil,  the  one  iCanding 
aqnaretothe  wind,  or  that  lying  oblianelT  to  it, 
would  have  to  bear  tbs  greater  ■tralai'  lint  the 
Tertioal  wonld  have  to  bear  the  itraia  at  every 
point :  the  horizontal  chiefly  on  that  part  of  ita 
Mil  power  which  waa  aqaared  lo  tha  wind  at  the 

momeat. 

Aa  to  "  B.  and  G."  (Z68S6),  who  are  going  to  let 
np  a  horizontal  wind  molar,  whioh  tbey  have 
begim,  and  hope  I«  Gaiah  in  about  a  mouth,  we 
May  expect  rather  a  complioated  affair  from  the 
lou  time  it  requirea  to  prepare  it.  They  are 
nther  wide  ot  tbe  truth,  too,  in  tbeir  obiervatian 
Kbont  paddle  wheel ■  and  acrew-propellen.  Are 
Uiey  aware  tbat  the  mighty  ateamera  which  oruaa 
tha  Atlantic  ID  aix  or  aeven  daya,  through  all 
woathera,  are  driven  by  icTSwe  ? 

LoDdoD,  Feb.  38.  O.  B.  D. 

r3690T.]— I^  the  •katoh  of  my  horiiontal  wind- 
mill (Fig.  4,  p.  &U6),  tbe  arrow!  onght  to  be  from 
the  right  of  the  tigare,  not  h  repreaented,  by  Armr 
of  the  engraver,  from  thr  ' 


r.h.  B. 


BKTbor  Staf  hey. 

SPILL  UAOaiNBB. 
[26908.]— Spills  are  of  two  diatiDct  kindi  of 
wood  or  rolled  paper.  Deal,  cedar,  and  aott  white 
WOOdi  are  ninally  emploved  in  the  make  of  the 
Ont-named.  Pine  piank,  (in.  thick,  witboat 
knota,  I  nae  In  quantity  for  lighting  my  worktop 
flraa  and  my  pipei.  Cedar  for  drawing-room  oon- 
■nmptloD,  aa  it  yielda  >o  fragrant  a  imoke.  The 
white  wooda,  when  worked  into  apilli,  ace  dipped 
in  Judaon'*  dyea,  and  are  made  np  into  pretty 
bnndlai  ai  gift*  to  aharity  baaaan ;  tbey  are  in 
fr*at  demand.  The  machine  for  cutting  apillB 
eloaely  teaemblet  a  rabbet  plane.  It  reouitea 
neat  practice  and  lightneia  of  tonoh  or  wHl  fail 
Ui  work  of  uniform  appearance.  1  think  myplana 
ouna  from  BhefBeld.  After  trying  in  London  and 
other  likely  plaon  in  vain,  I  met  with  this  one  ia 
tha  woikahop  ot  a  ooontry  joiner,  who  cuold  not 
aa«  it,  and  had  ooma  into  poaaeuiun  of  tha  taol  by 

A  wooden  itoek,   a  short  caat-iron  bed,  and  a 

gtne  Iron  form  iCi  component  parte  ;  a  drawing  of 
e  whole  put  together  wuuld  be  aointelliglbie.    I, 
therefore,  only  tend  a  aketoh  of  tbe  lait-named 

Eleoe,  which  cannot  be  kept  too  ikarp.  In  the 
ands  of  an  expert  the  shavings  fall  off  in  closely 
onrved  taper  apiralt— all  alike. 

Baoagh  of  the  wooden  article.  Now  for  tbe 
paper  ^air.  1  collect  all  the  gay-eolonred  cir- 
eokn,  advertinmaata,  catalogae  pages,  and  white 
WHUpaper,  too.    I  fold  and  cut  tha  aapply  into 


IIWN  aiNf    TOHANOLe 


:^f8^ 


4    fAfEft     SflLL 


CUTTING,  IROf^  OF  SP^/LL   PLANE 


^     -N      NA^ 


strips  of  Bin.  by  Sin.  I  made  the  spindle  in  the 
lathe  from  a  pieoa  of  stair  rod,  cotting  ■  screw  al 
the  thick  end,  where  it  entera  the  hard  wood  handle. 
"Praotioe  Drakes  perfect."  A  blind  man  oonld 
make    a    Itvinc;   bv  it,    as   it  is  all  a  matter  ot 

ira."     Being  hollow,  these  i 

Snely,  aa  the  leaat  preaiore 
tiny  gaa  jet.    I  have  akei 

of  nae.    The  sharp  end  l_    _, __   ,  _ 

acrota  three- parts  of  the  comer  at  tha  dotted  line  ; 
the  paper  is  then  folded  tightly  over  the  iron, 
tlowly  and  aecnralj  wrapping  in  that  folded  piece, 
each  BDCoeHiva  tam  of  the  spindle  oTer-wrapping 
tbe  edge  of  paper,  Loosen  back  a  little  at  you  go 
oa  by  pulling  handle,  and  so  on  until  yoo  get  to 
the  ead  of  psper  B.  Secure  tight  with  left  thumb 
and  finger,  while  right  thumb  and  finger  twist  the 
thin  empty  end  at  the  point ;  then  with  asme 
hand  draw  out  tha  spindle  Brmly,  keeping  a  firm 
grip  on  tbe  last  fold  with  left  hand.  At  soon  aa 
the  spindle  is  eitrscted,  compresi  anjd  fold  ' 
one  inch  of  tbe  thick  end. 

Note.— The  pltok  for  cutting  wooden  spilli 
be  of  tbe  exaot  thickness  to  fit  the  groove  in  tbe 
cast-Iron  bed  ;    said   plank  it  aeeared  edgeways  in 
the  damp  of  joiner's  bench — ) in.  plank  is  my   ' 


HTOBOKBTBa. 

[26909.]— Will  tome  reader  kindly  give  me 
tome  infoimatlon  as  to  tha  manner  of  using  a  wet 
and  dry  bnlb  thermometer  in  the  matter  of  fore- 
oaating  rain,  kn.  ?  In  the  early  momingt,  before  I 
leave  home  for  town,  the  sir  is  often  sstnrated 
with  moiature,  even  though  the  day  be  fine  afler- 
warda.  How  are  such  readings  of  value  ?  or  should 
they  be  taken  at  mid-day  ?  Any  informalion 
bearing  upon  this  aabjert,  which  I  cannot  find  in 
print  anywhere,  will  greatly  oblige. 

AI  Fud. 

THB  LUHIRIFBBOUB    BTHBB. 

[26310.1-1  WAS  very  much  pleased  with 
"  Sigma  s^'  letter.  Hstter  itaelf  may  have  no 
weight ;  bnt  the  weight  may  be  a  measure  of  force 
charged  npon  it.  I  tbink  that  the  ether  may  be 
matter  itself  in  an  invisible  state— in  fact,  it  must 
be  matter  of  some  kind,  for  without  matter  there 
can  be  no  force.  Gravity  mnat  he  caused  by  proi- 
auce  of  some  kind  preaaiug  everything  down  to  the 
earth.  There  it  no  inch  thing  as  attraction  when 
bodiet  move  towards  each  other;  It  it  becante 
there  it  lest  preaaure  between  them  than  on  the 
ontaide,  so  they  are  pretted  together,  not  drawn. 
Aa  regarda  there  being  no  electric  action  in  space- 
will  not  a  ma^st  act  on  anotber  magnet  under  an 
air-pump  receiver,  as  well  ss  in  air  'f  Air  it  mostly 
msnifested  by  its  action  on  aurrounding  obieota. 
Are  cometa  acted  upon  by  electricity  in  apace/  It 
'■  itrange  that  they  ahould  move  towardt  tha  sun, 
id  tben  move  away  from  It  again.  Hidden 
thoughta  mnat  be  my  excuse  for  aakicg  two  qnet- 
tiooa — namely,  Does  the  gyroscope  torn  the  aame 
jw  nnder  an^air-pnmp  reoaiver  aa  in  air  ?    Do  sll 


!e  SB  the  tun  shins  by  their  own 


D  red  or  while- hot  without  the  i 
lygen.     I  hope  to  see  more  on  this  ani 


IKPBBISKABLB  FASTB. 
[26911.]- 1  HAVE  always  found  the  (ao-oalled) 
Perpetual  Paati  "  very  amceptible  to  damage  hv 
amp.  Whenever  I  opened  ajar  in  a  few  Ay.  I 
lick,  leathery  f  nngna  began  to  grow  on  tbe  lurface 
t  the  paste,  which  oantumed  and  diacoloured  the 
contenU.  I  obtained  the  manufacturing  recipe 
nade  a  lot  of  paste,  and  the  result  wat  ^e  aame. 
Fha  alum  powder,  reain,  and  clovet  were  not 
■sting  prMervatlvet,  to  1  tried  some  experiments 


whioh  have  ended  in  prodooing  ■  good  tenac 
produot  of  antiseptie  qoality ;  morooTir,  so  ai 
sive  that  when  I  teatcd  its  power  by  oontin 
sponging  with  hot  water  amnt  newipaper  mi 
fastened  on  printing  paper,  I  oonld  only  gttti 
off  in  ikrtdt.  Here  iimy  reefpe: — Take  aeon 
tcacnpful  of  the  best  white  flonr,  stir  In  a  I 

Sltied  saucepan  with  rain  water  nntU  a 
issolved  ;  not  a  Inmp  mnat  remain  :  it  BBttI 
like  cream.  On  a  trivet,  with  half  the  sawefsi 
the  Gre,  keep  ttiring  with  a  glaaa  rod  (to  piai 
burning,  which  would  spoil  the  oolonr  and  tsna 
alike).  Wben  about  as  thick  at  t,  oiutard,  t«B 
from  the  fire,  let  it  aland  till  it  begina  to  Boags] 
add  by  drape  a  deaaert-tpomlnl  id  ehloralwa  i 
tbe  half-pint  at  any  obemut's),  whiakthsp 
well  with  gisss  rod,  then,  while  tbepaatsisi 
warm  and  soft,  pour  it  into  a  wide-mouthad  | 
jar,  finally  adding  six  or  eight  drops  of  tbe  pn 
carbolic  acid,  wbitk  the  masssgain  with  yDU| 
rod,  and  then  insert  a  ti^ht  stopper. 

Rice  paste  it  the  one  in  general  nse  throng 
India  and  China.  The  rice  is  boiled  till  soft 
sticlcy,  then  crushed  into  a  semi-transparent  m 
a  pineh  of  sulphate  of  copper  it  added  in  pow 
and atirred  in.  Thititagoodpreservativa,bati[ 
the  Dolonr,  so  I  substituted  aormsive  anblbs 
This  is  a  very  suitable,  cement  for  artilcial  fio 
makera  and  such  like  tsncy  workers.  It  aan  i 
he  used  in  a  freahly-made  atate.  Bo 

BOAS   BBFOftlL 

[a6i>[2.]— "  NOHFOLK  "  (letter  S68S2)  in  mal 
an  etttmate,  must  not  forget  the  imanaioi 
proper  aaoess  to  the  fields  tliat  wonld  mstiosli' 
cut  uS  if  tbe  roadt  were  levelled.  Thia,  tbo 
apparently  a  small  matter,  wonld  be  an  eipen 
one,  at  fieldt  adjoining  hilltopa,  at  wall  aa  vaL 
would  be  affected,  and  I  auppoae  he  would 
grant  that  the  cost  of  removing  bills  wynld  i 
with  the  kind  of  rock  to  be  excavated.  I  do 
know  what  may  be  dona  if  be  had  an  Impi 
prerogative;  but  personally  I  baliave  that  o 


baby  compared  with  aeveral  in  the  neighboarl 
from  which  I  write,  and  30ft.  taken  m»n  the 
would  nut  raiie  tbe  bottom  soft,  even  with 
addition  of  a  anbatantial  bridgSjWhich  waul 


BTTBHI  AIB. 

J.  Q.  D."  advances  the  theory 

1  as  "  burnt  sir"  from  iron  stOT 

due  to  hydrogen  being  prodaoed  by  tha  redm 
of  the  squeouB  vapour  in  the  air  by  the  ha 
letallio  iron  ;  and  la,  fnrther,  very  indignant  i 
A.  P.  S."  for  venturing   to   call  his   idea 

If  "  J.Q.  D."  were  alitUs  better  aeqoaintad  i 
the  theory  of  chemistry,  he  wonld  know  that 
reduction  of  aqueous  vapoor  hy  metallic  in 
the  preaenoe  of  an  exoeaa  of  al 


[26911.]-— So  far  as  the  hanlingof  heavy  1 
goeL  these  enginea  seem  now  to  be  doing  Tan  | 
work  ;  but  they  do  not  appear  aa  yet  oapabli 
attaining  tbe  higbeat  speeds  at  leaat  that  fi 
experience.  On  Sunday  Jan.  SO,  I  travellad  1 
Ifurthampton  by  the  8.6  aiprssa,  booked  to 
sot  mUea  to  Willeadeo  in  70  mmntea.  Thl 
nearly  62  miles  an  hour ;  bnt,  as  is  wdl  kni 
with  tbe  exception  of  the  first  six  miles  to  Ri 

S about  1  in  200  rising),  and  the  alx  mils>  prvosi 
^ring  (about  1  in  880  rising),  tha  raid  ii  axtra 
esay.  The  train  consisted  of  I  powtsi,  aacl 
drawn  by  "  Ci^  of  Bdinbro'/*  »  iMf*  ■■Bpo 
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'  h.    m 
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NorthMnpton  .. 

..;  3     6 
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43 

60-M 

Willudni,  ur  .. 

..;  4   19 

54-7 

tha  p'iee,  &>  far  u  ippsarano*  goei ;  hnt  Ihr]'  arc 
■till  better  M  to  being  oorrBCt  lacuidcn.  I  bavi 
had  them  tv>ted  at  Ibe  dovernmeDt  iiSi»>,  anrj 
thsj  were  ixael."  a.  Bottone, 

I^THB  ]CATTBaS~&»&TBTTB8— QBO- 
SBTBIO  CHXrOX. 
ta6917.]-I.V  No.  98.  Vol.  IV.,  of  the  ESGLlBt^ 
Mechasic,  dated  Feb.  8,  18i>T,  there  i>  a  lettei 
fioca  tbe  UtB  Mr.  Hartley,  in  wbioh  heaare:  "1 
ampouledto  knotr  wh;  Mr.  PUat  ibonlddeiiK 
oats  the  tumini;  apparatai    he  i>    pouewed  uf  u.. 


n  day!  before  I  travelled  from  Bluworth  to 

WillewJen  with  aoother  large  oomponnd,  "  Cit»  of 
mu.  ,„.j .,  oj^ohet    We  were 


The  load  wu 


Bletehlej,  tht 
lile)  being  21  minntei. 
---a.-,— t:: 1  lllipotef^omBlotahley 
I  WilleMlea.  There  were  no  ilaoki,  and  tht 
veatlisT  WM  faroarable.  Again,  oa  Dee.  10  IBtli; 
I  trkrelled  from  NorthamptOD  to  Bletahley  with 
"Aatoont."  We  took  27^  minate)  for  the  I'J 
aiita,  inataad  of  26  miantes.  The  load  was  1^ 
•oaahMj  and  tha  time  WM  loat  in  tunaiagdown 
UU,  DM  in  mooating  the  bank  to  Roade. 

It  ii  enrioni  to  notice  that  after  i  nnning  Benral 
■Om  down  hill,  ai  between  Roade  aad  WolTertoa 
tte  nuxliDnm  ipeed  at  the  bottom  of  the  hill  will 
aot  uoead  fiS  or  67  miles  an  boar.  I  have  narei 
■UMded  6S  milei  an  honr  with  an;  oompoaaii, 
NdtlMn  only  for  ahart  diitaD[:ea. 
I  oane  from  WillaHJeo  to  Northampton  or* 
itinTOiiD---* '"■  "--'■■  -■ ■    ■■"■ 


taWda  Bletohley.    This  wai  very  go [>d  running. 
tat  I  fanejr  the  oompoands  ruQnmg  the  1.30  p.- 

wrn  not  infreqDently  loie  '■ — •.^— .v .- 

ttngh  tbe  booked  time  ij  th 
Feb.!!. 


irthamptoa, 
the  6.46.    , 


lUKnrazO  OAVTBaT.— TO  ■■  IOTA"  ASD 
SB.  HTBWABT. 

f«9Ifi.]— SlHGE  writing  mj  lut  letter  on  this 
»je«t  Ibin  made  an  eibaQitivo  aerieaof  eiperi- 
NMa  u  tg  the  uaoant  of  cnrreot  in  ampbrea  (u 
BMnnd  OD  one  of  my  own  inatrnmenle)  required 
toheatpUtinDm  nireiot  diSeient  diameteraand 
nilfata  to  bright  redaeu.  I  may  mention  that  I 
bie  found  the  plaCiuumi  of  eommsree  to  vary  ei- 
^mijj  aome  being  quite  soft  and  very  difflonlt 
itmeandeioe,  othen  being  ■---'  ' 
Mkiiu;  eailer  to  raise  to 
hmt.    laUo  have  fannd  tha 


f-ererr^riS 


csa.i.v.-2.- "' 

"'••""-"•'■ 

&W.  Gange. 

Foot  ID  Gas. 

Conent  in 

Ampbte*  required 

to  Red-hot. 

Ko.4(l 
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0-988 
16D 
18-6 
MS 
4U'0 
63-6 

30 

8-0 
106 

ia'9 
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auii 

Diiregarding  tbe  first  line  of  Bgnrei,  in  whiob 
Be  ennent  acquired  is  ■bnormally  tigh,  it  would 
meu  that  for  a  given  Itngtb  of  pUtinnm  wire 
toe  enrrent  required  varies  inveraely  with  the 
wei^t ;  Kud  with  pure  platinam,  tha  srecage 
aurent  needad  to  raise  to  bright  redneca  the  wire 
>a]r  be  pot  down  aa  half  an  ampere  far  euta  foot- 
pam.  S.  BottoDB. 

AlOCBTBBS  AND  TOLTSBIBBS. 
(te916J— Ht  Uianks  are  due  to  MeMra.  "  Ohm  " 


Ikafr   raanlta  K 


.    anbjooted  the   abovi. 
e  oertainly   very  inatruttive  and 

(<  the  nsialaiMe  of  the  copper  strip  I^in.  by  ^iu., 
W  ^toi,  whioh  formi  the  ooudtictor  in  all  my  am- 
■atara  of  thla  pdoe  (6a.).  It  would  greatly  add  to 
tia  nine  of  tha  above  rMulM  it  Meaecs.  "  Ohm  " 
■d  Di.  Stewsrt  woold  oompace  their  own  inatru- 
■ala  aay,  the  reaieUuoe  oolla,  and  publish  tha 
naolla. 

InwT  add  that  I  have  lately  reoeivcd  a  letter 
faai  Mr.  Jamaa  Hnrray,  of  II,  Dalhonsie-equare, 
CUantta,  iriio  la  amidored  by  the  Indian  Oovem- 
H«t  in  alaettlaal  inatallatioiui  io  whioh  he  eaya 
OtaaMngrf  my  6a.  ammeteie}  :  "  Very  jood  for 


sppeari  1  was  20  years,  st  leact,  in  advance  aa  to 

The  old  chuck  ia  atill  in  eiist«Dca,  and  althonch 
it  bis  snSercd  from  ronvh  uaage,  yet  it  can  make 
a  curvr  or  two,  as  the  incloted  blocks  will  show,  if 
yoD  think  them  worthy  of  a  place.  Critioa  will,  I 
hope,  be  chariltbte,  aa  1  am  73  snd  thaabnok42 
yars  old,  so  both  the  worse  for  wear. 

J.  AU«B. 


LATHB   KATTBBfi  — TEB    "B  K." 
I.ATHE. 
i'ulcak"  and   I  appear  to  be  left 
.  onrselves  lo  make  the  best  we  oan 

of  the  "  B.  M."  lathe.  I  think  some  readers  may 
have  forgotten  why  it  is  tbnt  ire  seek  foi  a  new 
method  of  attschmg  chncks.    It  may  I 


[20918.]— 


ablet 


.__.-k  beti 

ludcel   withuut   distuibini 
rew  will  do 


.,T.' 

m  the 
ling  its 


id   tbe 
truth.    The  old   a 

a  pi  sn  which  our  readers  caa  carry  out  for  themselves 
at  home,  buih  "Volcan"  and  mytelf  lean  totheeone 
fitling  (or  to  tbelirge  flange  plan)  because  it  appeara 
easier  to  insure  the  perfect  truth  of  a  simple  snr- 
fsce  sncb  aa  a  cone,  thau  that  of  a  complex  shape — 
such  as  an  Bdmnn^e  noee. 

Tbe  ingenious  devices  of  "Vnloan"  interfere 
with  the  ring  of  the  oval  chuck,  so  does  the  laiae 
flange  plan.  1  think,  too,  that  "  Vnlean's"  link* 
and  dogs  are  too  comptei,  and  would  require  longer 
to  adjust  than  tbe  old  screw-nose.  The  aerew 
ferrule  plan,  illustrated  on  page  499  of  Vol.  XIs 
avoids  all  these  objections,  and  I  begin  to  go  bank 
to  this  plan  except  that  there  must  be  a  V-thiead 
instead  of  the  square  one  ahown. 

As  to  the  iketrh  of  tbe  lower  part  of  the 
"  E.  M."  lathe,  published  a  fortnight  ago,  I  forgot 
to  explain  the  use  of  tbe  flywheel  shown  to  UM 
right  of  the  latbe.  Thia  ia  intended  to  be  taken 
uB  and  put  cu  as  reqqired,  and  to  it  wonld  l>e  fixed 
the  balance  weight:  the  idea  being,  that  when  using 
the  lathe  for  light  work,  01  when  swinging  tha  wheel 


Isnt's  Geometric  Ghaolc.'  when  he  knows  be 
ither  deaigned  nor  aonstraBt«d  the  chnok.  Mr. 
Plant  knows  well  that  the  cbuck  he  bought  of  me," 
'.  Then  follows  a  letter  from  Mr.  Plant,  in 
liohhesays;  "All  I  claim  is  an  entirely  new 
tuetbod  of  putting  the  ohusk  in  motion,"  tc. 

Now,  I  headed  my  letter  "  Amateurs."  Well, 
there  are  amateurs  and  amateats.  Borne  eau  get 
tools  made  by  professional  makers,  and  others  are  so 
impeennions  aa  to  be  obliged  to  make  their  own. 
Now,  I  am  one  of  the  latter  ;  and  in  1346,  SI  years 
before  the  lettere  above  referred  to,  I  invented  tbe 


id  and  bBOk,Mwitb  thalraveraingmandid, 
would  Ttquire  a  light  wheel  of  abonC  BOlb, 
weight,  unbalanced ;    wnilst   for   otdinary  metal- 
work  una  would  prefer  a  balanced  wheel  of,  say, 
1.     Here,  then,  comes  In  the  seoonil 

..^ ,  .._ioh  I  propose  to  make  of  about  801b. 

weight,  and  give  it  a  connterweicht  to  bring  np 
•■-  -  '-eidle  to  atarting  point. 

ulcan"   haa  pomtcd  ont  to  me  in  a  private 

le  right-hand   standard  aa  I  sketched 

'B   no  proviiion  for  allowing  the  rack  and 

to  pau.    No  doubt,  this  would  have  become 

uviuHut  in  making  tbe  drawings  ;  but  I  am  much 

obliged  to  him  for  pointing  it  out,  and  hope  to  gat 

more   help  from  him,  from  "  Glatton,"   or  from 

anyone  else  who  will  kindly  help  us.    I  am  anxiooa 

'    provide  for  aocessibility  of  the  parte,  and  wish 

',  not  only  all   the  slides  of  the 

out  or  palled  oS  by  simply  att- 

aerews,  but  that  the  front  alide 

I  with  equal  ease.     I  think  thia 

by  adopting  for  the  right-hand 

standard  a  shape  similar  to  the  inclosed  aketob. 
This  is  a  single  foot ;  it  only  supports  and  oannot 
(wist  tbe  bed,  however  uneven  the  floor  may  be. 
This  shape  sllowa  the  rack  and  pinion  to  paas,  also 
the  band-wheel  of  tha  vertical  slide,  and  makes  it 
i^Bsy  to  put  in  and  Uke  out  the  crank-shaft.  U 
ahonld,  however,  be  remembered  t^at  tha  stay-bar 
at  A  ia  quite  a  strong  one,  an  inch  or  mora  in 
diameter.  By  thia  arrangement  the  front  slide 
could  be  racked  ofi  to  the  right  without  taking  oK 
anything.  I  must,  hiwever,  provide  a  support  for 
tlie  leadmg  screw  inside  the  front  slide,  as  none  ie 
frbowo  in  tbe  drawing  already  given. 

I  intend  to  imdartake  complete  working  draw- 
ings of  the  whole  lathe  this  summer,  and  next 
winter  to  prooeed  with  the  patterns.    I  fiio^enn  'ia 


EXSLISH  MECHAKIO  AXD  WORLD  OF  SCIEyCE !  So.  1.U5.         MjBCH  4, 1887. 


•i'ryMt  tbn«  wi-h  Mr.  MJnt*.  wlio  t«!It  iii«  ht  nn 
I  t£iiik    I    ka'.it   -.f  thret  w:.i,  wir.-.  m  n:.  •&-: 

tkkt  Kmc  'if  iht  jiM'jtn-.'.  T.  A.  H, 


-4  pant) 


■alid, 


irittlc.  c 


■:i]!in. 


'if  one 


1  -f  ytiloir. 


thrtc  parU  of  im  .  „  .  ,  „    - 

but  b'jT  dij  Cher  "plaio  thai  a  Kilidi<>mbin«i  ricb 
a  ninoa  body  and  furmi  a  liquid .'  Hon  can 
TcUoir  aulphur  )i«iiniB  coloorlmi,  and  inriiible 
«i7pn  lMoom«  fiiible?  Huv  can  ciru  taiteleii 
bxlici  form  a  moit  powerful  acid  ?  Wbere 
doei  the  acid  prvipertv  come  frora ''  Xu*r.  an 
•qnal  proportion  of  aolid,  ratloir  S  heiD;  B4ile<l 
to  aDe<inal  oDinlitiM  of  coloarlen  liijnid  acid, 
one  might  hivf  thought  that  either  a  fain 
the  feUow  ooloar  ol  the  inlphnc  •runld 
▼aniih,  or  the  different  liiaidi  ir.jald  bt 
eolonied  in  yellow,  in  proportion  with  the  re- 
■pectin  qnantitiei  of  eacb.  But  «ncfa  waa  not 
the  caae.  In  both  experiment!  the  yellow  colour 
of  the  inlphDr  entirely  f  aniihsd,  and  other  culonn 
appeared  in  iti  itead.  What  besame  rjf  the  yellow 
— Iram  whence  came  (he  new  colour)  ?  The  colunn 
prodnced  were  not  the  iame.  How  can  the  tune 
■Dbacancci,  rarjing  only  in  proporttonp,  produce 
diSerent  colunn.  Proportloni  are  nut  dye).  Can 
tfaeie  coloBia  be  foretold  and  explained  intheircun- 
■titoent  elemrnta  ?  There  wai  no  colon  ring  matter 
intrbdnced.  What  eanied  the  coluari  ?  Of  cunrae 
the  J  are  prodnced  aoeordiag  tu  a  chemical 
pbyiical  law,  tiace  the  eolonri  in  1, 1,  and  U  gluiei 
were  the  aame  M  thoea  in  U,  L'-,  and  L".  What  is 
that  law  ;*  The  eolonr  prodaeed  in  Xo.  1  and  U 
*ai  red,  that  in  Xo.  2  and  t'-  waa  green,  and  that 
-- .Vi.  3  and  L"  wai  blue.     Why 


oiiloari,  ratbet  than  orange,  indigo,  and  viol 
Were  (he  coloura  prudaced  by  the  combinatiuE 
*^"  '        "mbined  BUbstancea,  or  only  by 


,!ei? 


the  latterca 
If  in  U  n, 


,  by  whi. 


,  andi: 


. ._  ._  — parti  of  S  be  introduced  in- 
■tead  of  eight,  the  exceeding  quantity  remaiui  nn- 
KtlTcd.  Thii  liqnid  doea  nut  freeze  in  the  greateat 
cold,  eipoaed  to  daylight  cryitala  of  aulphur  form. 
It  boila  at  38'  C,  and  leparatei  in  two  layett,  the 
Oppec  one  being  yellow-brown,  the  under  one 
brown  ',  then  a  part  of  the  aalphar  aeparatei,  and 
the  liqnid  becomei  inlphnroai  acid,  containing  but 
very  little  anbydTaoa  acid. 

In  U',  in  varying  the  mode  of  introdnctioa  of  the 
•nlphar,  different  reinlu  are  obtainnj.  In  one  the 
liquid  it  green,  in  the  other  it  reHceti  the  blue 
light,  and  transform*  the  bine  in  green  ;  eipoied 
to  daylight,  the  aoid  depmiu  aome  Ualiei  and  tam> 

la  L"if  the  quantity  of  lalphnr  ii  leii,  a  deter- 
mined quantity  ii  diaolved,  a  blue  liquid  i^  furmed, 
•nd  there  remaina  an  eicen  of  acid.  In  >ii  weeks 
in  the  dark,  and  in  ei^kt  bonra  in  the  aunli;;ht, 
the  bine  liquid  depoiita  aome  flake)  of  aulphur, 
and  become*  yellow  brovn.  If  one  of  the  two 
branchs)  of  the  tube  be  heated  np  to  ~  jR'  C.,  and 
the  other  cooled  down  ts  -  Vr  C,  the  rap-inra  that 
DOndenBe  form  two  layera.  The  under  one  it 
brown,  the  upper  one  yellow.  Are  the  iawa  of  theae 
onriona  phenomena  ka'jwa  ?     What  arc  they  ? 

InqtilalttTe. 


of  pnrity,  in  a  tingle  and  cui 
wirhont  hlaat  or  piid<iliDs  fur 
or  coke,  the  ore  aupplying  mor 
neoeHary.     The  metal  can   be 


ingle  and  cuncinnoua  opera 


itihla  tbi 
I   be  obtained  at  will 
jQ,  or  in  that  of  ateel, 
any  deaired  degrea  of  earbnration  from  2  to  '12  p.c^ 
according  tu  the  oae  to  which  it  ia  deatined,  witb- 
ont  a  oonietter  or  cementing  fumaoe.     The  iror 
thoa  obtained  coau  !7a.,  and  the  atcel  2Si.  per  tuc 


I  Ktraat  the  ahore  from  a 


leby 


JI.rchi.a.  i>/=uie,  Fra:».       Ct.  B&baehe. 

CSEAP        AmCBTBXS       AXD      VOI.T- 
KBIEBS. 

;2^>2I.;— We  are  jtaKillT  ca=::-:;*d.  when 
•peaking  (if  air:i.i=i-  c::ea;.  :r.i".  a  g^-i  inKmitn: 
ii  the  e'eape,-.  in  tie  !>::;  r3=.  i:.i  that  a*  Mr. 
Pretct  layi  kV=:  r^jwit*.  -Tiey  areB-owaily 
-heap  aad  Ea>tT."  Of  evzm.  if  we  w^at  to  d'> 
aeestaie  work,  npveiallr  if  eagaged  ia  original 
-search,  we  unr.  fat  czr  titfl  ia  oor  pocket,  or 


o:.p«I  *■ 


en;  of  o' 


BEFLIES  TO  QUEEIES. 


V  InlKiir  mu\..    ,  _      .  , 
fu^yntf^ud  (•  ■wB()*ia,  ta  MfA  Aaaf — »,  1*«  tMl 
j^aTwinaig  tf  Ikt  futry  tkii. 

"■;i '■■■:.■— Batterr.— To  "UrsraiE."— 1  hail 
re-jeired  yonr  p--«e»rd  Ton  which  by  tha  way  yon 
d<VE>;*:ite  T.i::r  addreaai,  and  had  not  forgottn 
the  ma-»r.  )>c:  wu  waiting  for  yon  to  gire  fat- 
'Ihe  nex-  machinery  yon  were  goingta 


working,  u  we  wer*  toM  lait  week. 
:i£<:  a:eT;ra=r-no:  r>ushly."  T.-.e 
leien  and  vol^meien  iTt  >a::erin; 
freely  ar.  the  handi  of  the  tetiera.  When  1  f.rt: 
gv:  mine.  I  compared  the  Toltmeter  with  a  Clark 
ceil,  aet  np  Terr  eaiefallr  by  the  poleaiioaieter 
method,  and  found  one  )ide  of  the  leale  -^  of  a  tm!: 
out ;  the  acher.  or  S.  W,  halt,  wj  quite  correct  on 
the  one  aide,  and  -Ih  amp.  ont  on  the  other,  but 
>wittg  to  fieqnent  nte.  on  renUbnting  I  fjnnd  it    '■ 


StS? 


dynamo,  ai 

thewcondaiybattnTaki. 

re^r  J4  thii  lait.  the  briefeat  practical  dirae- 
n«  tir  the  c'jnf*m:;tion  and  forminf  of  tbaH, 
-h  a<  w  laid  enable  an  nnikillcd  pi * "" 


:he:n  ESMCiff  illy,  vonld  occupy 
in  the  ■■  E.  M ,."  eren  if  I  were  di 


..  .  arkeJ    ' 

ia  -y.-Mlw, 

IV  C.     The  reiiitanee  wit  taken  by  cofii  gndnated 

ofi  atandard  eoila  from  Sir  W.Tbamaon'ilaboratarT 

by  an  Albion  and  ferry  ammeter,  freshly  cili- 
brated  bv  Dc.  Fleming')  potentiometer  method. 
The  great  fanl:  ia  fric:ion.  Vun  need  to  tap  the 
table  Vi  bring  the  nedle  to  iu  proper  de3eeii»n 
t,r  IU  lero.    Why  doea  Ur.  BctTsne  not  dunble  the 


.._      _ ___  ipoaed  to  pnbli 

i:h.  The  beat  adrice  I  can  gire  yon  aatotha 
a.-:amalit.>'f  ii  to  refer  yon  to  a  paper  I  oompQaj 
ne  little  time  agoontheconatraction  and  focina- 
n  t>!  a^umnlatora  from  plain  lead  pip*9,aod 
i.-h  I  can  furnish  jon  with  if  yono»reto"  "" 


_..,..  .  .  .mbliahed.  Ai 
1  aend  yoa  partienlan  for  it 
know  the  maxin        •   ■'    '  ■ 


:.uld  I 


a  fairly   accurate  and  bandr  let  of 
ueuia:     There   i*  one  point,  I  thi'nk^that 

'iabte  Talue  of  U.    The  hoiiz..nial  inUntity 


Iota. 


BVOLVTIOV. 

■;5J2,]— l!f  "Study  of  Sociology,"  lOth  ed.  p. 
Mr.   Herbert  Spencer  wriw)  :—■■  Evolution, 

underitaod  ii,  aad  creation  aa  tunaliy  nndei- 

itobd.  are  nmtually  eicluaire ;  if  there  hai  been 
ition  and  adjustment  commonly 
I,  there   hu  not  been  erolnlion  ; 

Similarly,  nncbangaahle  laws,  aa 

nt  conception  of  Divine  goTernment,  which  im- 

ic)    interference!    or  apecial    providence!,"  dc. 

Qt  in  "  Bcienlifii:  Obitaalea  to  Chriatian  Baliaf," 

.    &6,  Canon  Curtei)  writea  :— "  The  hypotheaia  of 

evolution  ia  nothing  elae  than  an  attempt  to  ei- 

tbe  heavena  and   the  earth 


ridimelty.      In   titrating  ai 
jtb    an    acid    or    vie*  NfM^ 
Ul(MH 


g  the  si 
reated.'' 


t  quite 


a  decline  of  heat." 


0  wi>clda  haa  taken  plae 


argument,  that 
!oty  eipU 


\  woald  mean  that  though  tht 
manner  in  which  the  aabuloai 
tpoaed  into  a  ayatem  of  worlda 
- t   fact  that  thatmaai 


carry  back  evolution  aa  far  aa  yuu  will,  yon  . 
length  come  to  a  point  where  creation  intervene*, 
creation  of  tha  matter  of  which  you  trace  the  evo- 
lution. Auuming  I  am  correctly  interpreting  the 
Uev.  Canoa'a  remarka,  what  I  deaire  to  know  i) 
whether  the  aUIement  of  Mr.  Spencer  ia  or  ia  not 
at  variance  with  this  interpretation  'i      If  it   ia, 

Mr.  ^ipencer  aaya  unchangeable  lawa  negative 
the  "  current  conception"  of  Divine  government. 
Di>ea  ha  mean  they  negative  all  conception  of 
Diving  government,  or  only  tha  prewnc  conception 


It«palrinK  CntokB  In  BtoTa«.~It  is  at 
that  cracka  in  caalriron  atovci  may  be  effectt 
cloaed  up  and  cemented  by  the  uie  of  a  mii 
compuacd  of  wood  ashea  (paaaed  through  a  aii 
finely  powdered  clay,  and  a  little  cummun 
These  ingredients  are  worked  up  with  tome  wi 
and  applied  to  the  atove  when  cold.  The  cec 
harden)  on  being  heated,  and,  it  is  said,  will  nei 
aplit  nor  crack.  There  i<  now  ample  evidence 
the  nse  of  oil  may  be  of  coniiderabls  scrvii 
lea)ening  tha  effect  of  dangeroua  aeaa.  In  one 
the  "  aliuk  "  made  by  the  oil  extended  3Vft.  ton 
ward,  and  the  United  iitate)  Uydrographic  C 
oondudea  that  the  oil  i)  of  u)e  when  the  veai 
reaching  ahead  at  the  apeed  of  eight  or  nine  kj 
with  a  beam  wind  and  aea. 


H.P.  yon  will  hive  at  yoor  diapoaa]  on  tha  pnllaj 
(it  TOUT  turbine  or  sieam-engme,  whiabarer  yoi 
ad  j'pt.— Edward  Cosbt. 

/;ii:;i.] — Analysla  ofUma. — In  the  titiatioa 
wiih  atanianl  aolntion  of  oialio  acid  to  eatimala 
the  free  Ca,0  in  a  sample  of  quieUim^  tha  etna 
of  the  return  of  the  calonr  of  tha  phenolphthalelB 
whicb  was  used  as  an  indicator  it  owing  to  "  IT.  S.' 
n'jt  having  ran  ia  lufGcient  acid.  Try  agiia 
tanning  in  the  ^  oxalic    acid    salntion  nntil,  ta 

stirring,  the  pink  colour  doea  not  retnni.  Iftlu 
dilB;nlty  of  -  F.  S."  in  the  nse  of  phenolphthalelB 
u  an  indicator  had  been  la  the  other  direction,  it 
could  have  been  better  realised,  aa  in  titrating  ai 
acid  lolation  with  an  alkali  the  pink  Bolonrdb- 
appears  almost  directly.  Thia  ia  due  to  tht 
preitence  of  carbonic  acid  in  the  Btmo«phara,wfalik 
at  once  tends  to  neutralise  the  alkali.  The  aenii- 
tivenfsi  of  pbeaolphthaletn  to  carbonio  aoid  iaakori 
tha  only  drawback  to  ila  oae  aa  an  indicator  ia 
alkalimetrr  and 
alkaline    solution 

Poierrier's  orange  III.  is  beat,  except  ia  thi 
of  organic  acida.  It.  Gngel  and  J.  Tilte  _ 
founiT  that  anlphindigotic  acid  and  Poieniw^ 
'  (olnble  blue  [C.4.B.)  are  both  more  delicate  thia 
phenolpbtbalein  or  phenacetoline  a*  indicatoraf* 
lie  in  the  volumetric  determination  of  sanni) 
Llkiliei  in  the  pre)enc-e  of  carbonate).  A  toll 
Lcconul  is  given  ia  the  Complei  Jt-nJiit  dee  Simon 
le  r.Xcademie  des  i^cience)  (IddJ)  100,  1074.  U 
-  F.  IS."  would  like  ti>  know  mora  abont'tham.  1 
ibonld  be  glad  to  compiv  with  his  requeab— HSKKI 
J.  HABDT,  F.C.S  ,  Sheffield. 

[011-11.]— Bectric  Caatary.  —  In  raiilj  lo 
'  lota,"  I  may  mention  that  the  ammatar  teatwl  W 
Mesar).  Conry  and  Dunlop  Stewart  waa  a  vacj 
-ough  affair,  which  I  hare  been  naing  for  tha  M 
:wo  yeara  *a  aatandird  whereby  to  teat  otben.  T* 
'  «.  I  have  graded  thia  to  ,1  f« 
.tdonotBsndoutmy5».withthia 
a  specially  ordered,  aa  for  adi- 
aary  work,  such  as  battery  and  lamp  taatjng,  tha 
eye  can  judge  near  enough  to  ^  or  }  tha  Srit 
ampere.  Begarding  the  queatio:!  of  the  moment  irf 
amagnetited  needle,  haa  it  everttmck  "Iota"  that 
in  proportion  aa  a  needle  loses  raagnetiam,  id  tha 
eirib'a  pull  on  it  becomes  lesr  ^    " ' '-' 

will  affeci 

)tudentB  of  electro-magnetism.— S.  BOTTOKE. 

[01131  J— Sleotrtc  Canterr.— I  judge,  fcom 
Mr.  Stewart'a  lait  letter,  that  he  has  a  leUabla 
galvanometer,  which  he  wishes  to  oalibrata  in 
ampirea.  The  following  information  will  enabla 
him  to  do  au.  The  inatrument  most  be  calibralad 
within  a  few  miles  of  the  place  where  it  ia  to  b« 
D»d.  The  valaea  in  amp^rn  of  the  deflwtioaa  of 
a  tangent  galvanometer  oan  ba  determined  by  cal- 
culation.     The  formula  ia— C  =  -^^    tan-  » i 

where  H  is  the  bociioatal  intenaity  of  the  euthlt 
magnetism,  K  the  meaa  radius  of  the  coil,  ■  tha 
number  of  turns,  and  9  the  deflection  obaarrad. 
In  practice  galvanometer!  are  calibratnl  eitber  bj 
comparison  with  a  standard,  or  by  a  ailrmoi  Mppci 
volumeter.  The  silver  voltameter  is  the  man 
accurate,  but  ia  seldom  employed,  owing  lo  tha  oort 
of  the  plates  and  solutions.  A  15  per  ocat,  polotioB 
of  silver  nitrate  is  employed.  The  copper  *olta- 
meier  ia  generully  used.  With  care  the  aimi  ia 
leaa  thani  per  cent.  The  copper  plataa ara placed 
in  a  saturated  aolution  of  pure  eoppn  anlphata  in 
distilled  water.  The  denuty  ol  tbe  miaat  aboold 
be  not  far  frum  i  UDjikn  per  aqnaia  iadi  of  idt- 
tace  exposed  by  tha  Taoei*inc  plataacptatM.    Ik* 


the  first  ampt  re. 
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'  pitted  Bhonld  b«  oarefulTy  wasbed  in  ilit- 
ter,  iloobol,  *ad  ether,  oirefnlly  dried  and 

in  a  deliesta  bBlftnoB.  The  differenoo  in 
More  And  tfcerths  eipei-iraent  i>  Ukua  to 
oonnt  of  oopper  depoailed.  The  duratiun 
>  depngition  ihould  not  be  hn  than 
let.  The  nnrrent  ehould,  if  poMible,  be 
«Unt  during  -the  depmition.  I(  the 
u  not  coatant,  frequent  reidingi  i.f  [he 
■eter    mast    ba    taken    and    the    proper 

oalcolated.  One  umpire  honr  deposit* 
.  01  "ilvBr  and  I'lSigrm,  of  oopper.— G. 

t'HaeitliiK  of  Ptatinnni  WItbb,  &b. 
'•  "1°^"  "y".  (peaking  of  ninmetefa, 
aient  of  the  upedle  la  upt  to  change,  and 
■rs  thr  graduation  ont."  T!ii«  is,  1  think, 
a*  any  ohange  in  the  mognetio  moment  of 
B  affe Ota  not  only  the  pull  tendine.to  do- 
eretothe  current  pawing;  but  Mao  the 
le  tu  the  earth's  nmgnetiBui,  which  tends 
nt  a  defleotion— d^^F.,  un   inoteaae   in  the 

ongly  acted  npoa  hy  any  ourrent ;  but 
(oroe  would  hIbo  act  more  Btrungly  juat  by 
amount,  so  that  keeping  the  ammeter  in 
t  magnelifl  field,  Dhan^eB  due  lo  increased 
■ed  magnetiRation  nannot  alter  the  value 
ifleotion.  Of  courae,  this  only  refer*  U, 
trolled  by  the  earth's  magnetic  force.  If 
ster  is  controlled  by  grarity  or  aprings. 
igea  in  the  needle  will  tSeet  the  valne  of 
=tion.  The  resnlls  oa  heating  wires  hy 
re  interesling:  bnt.  if  I 


le  hy  the  wire 


>Q  high.     This 
ing  iiurejilat' 


irs,  mixed  with  tnrps.     The  pigmenta    ihould 


ihoold    be    "atippled,' 

[nackB  o(  hrnsh.    Mors  partioulars  it  neoeaaarj.— 

Apollo  BKLVBDBRr, 

[61461.]— DefScttva  Flre-«DBlne.— There  ia 
not  cunoh  to  mj  in  ooanection  with  thie  query, 
sioept  in  adviae  the  queriit  to  take  off  the  cover 
Jf  the  valre-oheat,  and  watch  the  motion  of  the 
ralva  aa  the  engine  is  worked  round.  Then  eet 
*■■■''       I   that   the  valve  will  open  snf- 


ently.-E.  ( 


H. 


[61463.]— BlMtriotl  Anparatius.- Thanks  to 
"  Ohm  "  and  Mr.  Conry,  but  I  don't  qnite  sea  Mr. 
Coord's  idea  about  "haif  the  coat  of  foil -etrenglh 
aolntion."  The  chemicala  once  used  in  a  b»tt<ry 
B[«  of  no  farther  nee  in  another  set  of  oelli.  What 
does  Mr.  C.  mean  by  "  the  half-apent  aolntion  is 
reconverted  into  a  saturated  solution  bv  addition 
of  fresh  chemieals?"  We  hear  auch  a  lot  about 
primary  battery  lighting  ;  have  anv  detftils  been 
pnblished  about  an  tnatalTatioDWork 
Blectbical  Stu 

[61460.]  —  Stonamuon'a    BheUao.— If    thi 


worked  by  them?— 


lading  too  high.  The  latter. 


th  these,  whioh  may  mislead  ol 


Otiiu 


■  depend  ther. 


hing  wrong 


I— To  Iffr.  BottonetCT.Q.)- Thisqnery 
J  attention ;  if  not  too  late  I  would 
jhine  is  leries-wonnd,  the  amount  of 
Ids  ia  altogether  ont  of  proportion  t 
I  the  armature.     If  the  maahine  ia  shnat- 
id  works  as  a  motor,  yon  will  End  that 
«  with  BUffioient  resistance  between  t 
it  will  give  ourrent  enough  to  light  ft 
ip,  lampa.    A  ahnnt-wound  dsnamo  wiU 
unless  a  certain  reaiBtancs  exists  in  the 
nit.— 3.  BOTTOXB. 


....  I  think  it  has  some  reference  to  a 
.  about  the  possibility  of  a  "  boy  liitiog 
[ht  without  machinery,"  an  eitraordinai  - 
,  which  appeared  Bonis  time  bank.  Oi 
oat  respected  frienda  answered  that  the 
EBeulty  about  it,  and  at  once  introdnci 
«n  of  elasticity  in  the  oorda,  whioh  d 
r  in  the  original  lUloment.  It  seems  i 
when  an  elastic  cord  is  stretched  and 
o  a  weight  that  the  energy  put  into  " 
•  certain  eitent  potential- Iters  is. 
Lore  of  it,  whioh  can  act  at  some  future 
'mple  cord  is  attached 


Ted  in  the  oorda  or 


ttached  the  weight  will  not 
lurely  be  some  potential 
-  "  the  thinga  they  are 


— Eleotrlo  B&tli.— The  proper 
induction  coil  for  an  electrie  bat 
the  secondary  to  the  apine  and  the 
lilies  of  the  body—-  -       ' 


and  the 


--e.g..  the  +  hanging 
,  ^lied  to  tbe  hands  or 
applied  to  the  back  of 
.uu.t  -uiLci,  yiuile  the  —  ia  attiiched  lo 
of  the  batb.  Care  ahonld  be  taken  that 
t  guea  in  the  dirootion  from  the  spine 
»  the  limbs,  J,-c^  otherwjao  the  npplica- 
do  more   harm    than  good, — Edwaud 


— MeditUlona.- I   do 


Stonamuon'a    Bhellao. 
int."  take  (aay)  401b.  of  waabed  riv 
sand,  41b.  of  Ikharge,  Sib.  of  qoioklime,  and  m 
Into  a  thin  paste  with  linseed  oil.     If  it  muat  1 
really  "white,"  I  anapect  that   plaster  of  Pai._ 
niied  with  gum  water  or  white  of  egg,  and  applied 
quickly,  moat  be  used. — Nun.  DOB, 

rni461.J-X«eplDff  Albanian.- Tbe  whitei 
"  W."a  "  eggs  may  be  converted  into  boakbind< 
glair  and   preserved    by  tbe  addition  of  a   little 
vinegar;  bnt  if  his  wine  ia  worth  thi 
Gning.  I  woold  adviae   him  to   use  tbe  albumen 
perfectly  freih.-NUN.  Doft. 

[GHG2.]-LeffBL— Yes,  if  the  pariah  orden 
paving,  and  the  querist  has  a  eomer  house,  it  ii 
one  of  the  advantage*  of  houses  in  such  position) 
that  you  have  to  pave  not  only  the  front,  but  thi 
side  as  far  as  the  land  eitenda.— Saul.  Hat. 

[61474.]— Bllvor  Oall.— I  see  "  Ohm  "  qnotei 
Jamieson.  I  am  in  Prof.  Jamieeon'a  laboratory, 
and  I  know  that  on  sotting  up  his  battery  of  silvei 
cella  they  are  short-cironited  throngh  a  low  re- 
siitance,  aboat  6  to  10  ohms,  for  20  minutea  to 
half  an  honi^  and,  aa  the  resistance  of  tbe  battery 


>    of 


ase  from  the  steam-engine,  where  the 
the  cylinder  and  the  ptaton  are  oon- 
ept  wet  by  steam,  which  is  in  iUelf  a 

The  interior  of  a  gas-engine  cylinder  i» 
>i  the  lubricant,  add  this  ia  continuaty 

the  itrong  heat  of  the  explosion,  whio& 
a  time  depoeita  a  aerlain  amonnt  of  pro- 
combuition   on   the    aides.— Edwabd 


thatm  snguatmi 
didaoonlybecam 
especially  in  case) 
rope  and  Che  dm 


lialf  an  bona  and,  aa  the  resists 
ia  4<i  obniB,  the  external  leaiatai 


lowt 


first  ahort-oirouited,  the  indicating  needle 
deUects  more  and  more  as  the  cells  begin  to  lower 
in  resiataDoe.  The  horiiontal  form  of  cell  is  very 
handy  for  testing  purposes,  and  lasts  some  time. — 
Iota. 

[6M7fi.] — Automatls  Blowpipe  ApparatnB. 
— There  are  several  blowpipe  arrangements 
auBwcring  tbe  condiliotiBset  forth  by  '' Tal-Cato  "  ; 
but  he  anpeara  to  refer  to  aiasr  special  arrange- 
ment, and  moat  give  mora  details  to  enable  it  to 
be  leoognised.  Uo  should  look  in  Flatoher'e  cata- 
■  '  ""  Davies's  work  on  "Plumbing"  for 
iwpipe  arrangements.- T.  P. 
ri>1481.}— Hewoaatle  And  Ourllala  Bailway. 

of  tbe  "Comet,"say,  Mr.  Woat'aintereitingsheetiP 
There  ia  an  illustration  of  it  in  last  week's  £a- 
ir,.<«i-.— a.  T. 

[81499.]— StOHKa,— No  one  has  yet  replied  to 
the  part  o(  my  qaery  referring  to  the  "Thomson- 
Houston  are  lamp."  Can  anyone  aay  where  I  will 
find  a  deaoription  or  review  of  it,  or  would  "One 
Who  Knows "  viva  a  short  explanation  in  the 
colnmnsof  the"  B.M."?— Iota. 


[ei^tS.]- Oaa-BofftnaB.- To  "J. 

" There  saema  cor • '-i - '->-'' ■">'<'-'■ 

on  the  subject  of  whi 

hotter  the  cylinder  tl 


McG. 
lityofopi    .._ 
eat  iB  for  the 
iretioally  thi 


beat  of  the  mixture) ; 


.mfo^aS't 


le  gaieouBmlitu 
it  the  power  of  tl 


ain  limit,  beyond  which 
a  cylinder  heat,  having 
fine,  just  as  practice  has 


— OlLKrcoal  for  Small  Forgo.— Thanks 
lay.    It  is  charcoal  from  wood  that  ia  re- 

-AUATBUS  BLACKaUlTK. 


-  OolonriiiK    Sttttnaa.- 


E.  X.  P." 

imposed  of 


36°  C.  I 

at  too  hot.  Grosaley  Broth'era,  the  mate™  of  the 
Olto,"  in  their  printed  directions,  say :  "  See  that 
the  water  ia  properly  supplied  to  the  oytinder 
jacket";  and  again,  "  Never  work  the  engine  with- 
out water  in  the  jacket  of  the  cylinder.  The 
water  veaael  must  be  kept  full  by  a  ball-tap.  The 
cylinder  ahonld  not  get  very  mnob  hotter  than  tbe 
upper  part  of  water  vessel,''  And  the  neneaaity  uf 
this  ia  oonBrmed  by  lettera  I  have  bad  from  more 
than  one  private  Dorrespoadont.    I  thinlcall  Uii    ' 


the  cylinders 


D  best  kept  cool.    It 


id  that 


-Kattamoattoal — Sa&anniineiit  of 

a  reply  to  "  B.  M.,"  I  may  obaerve 
1ft.  as  the  unit  of  measure  I 
I  tioDght  it  a  DonvenioDt  nnit, 
■here  there  is  a  great  length  oi 
is  of  large  Bite.     However,  it 

,  »^,   .......^dr  the  nnitbe  1ft.  or  lin.;  bo 

ing  aa  we  employ  the  same  unit  in  the  meaaure- 
lent  of  each  of  the  quantities  I,  d,  «,  A,  and  (,  the 
irmolc  remain  the  same.  Shonld  tbe  nnitbe  lin. 
le  formula  (I)  will  give  the  length  /  in  inches; 
irmnla  (2)  the  value  of  *  in  inchoa ;  and  formula 
(jl)  that  of  A  in  inches.- J.  R.  CAMPBELL,  Charing, 

[fil5.ia.]— atralBManlng'Wiio.- If  "P.  J,  W." 
aa  a  great  qnantity  of  wire  to  draw  or  straighten, 
flhonld  advise  him  to  buy  (what  is  practically 
drawing  machine  ;  but  if 
to  save  expense  , 
aimexed  pUn : — 


A,  block  of  hard  wood,  18in.   by  4  by  3  ;  B,  eye  of 
wire,  driven   at  bottom  of   block  to  fasten  it  to 
bench  ;  C,  guide,  to  guide  wire  from  coil ;  D,  coil ; 
E,  straight  wire  down  centre  of  block  to  keep  wire 
from  cutting  block ;  F,  pegs  of  wire  driven  in  each 
aide  of  eltaigbt  wire   alternately.     Straight  wire, 
E,  to  be  same  gauge  as  yon  are  going  to  draw.    Pat 
a  marie  on  your  bench  the  length  yon  want  to  cut 
your  wires,  and  draw,  taking  care  you  don't  put 
any  sharn  bends  in  your  wire  by  letting  it  off  care- 
lessly.    If  wire  don't  draw  straight,  open  or  close 
yoor  paga  with  hammer  ai  required.- So  SiG. 
[liiafiO.]- Bnglnearlnr.  —  I   must   oonfes*  to 
uving  oonaid^rable  aympathy  with  "Disgusted," 
.   I  myself  was   in  a  aomewhat  similar  position 
hen  a  youth.     I  presume  that   "  J.  H."  did  not 
pay  £[50  premium  to  begin  with,  or  be  would  pos- 
sibly think  differently;    be  Epeaka  of  employers, 
foremen,  and  journeymen  always  rendering  neces- 
sary aid   to  those  who  seek  it  in  the  proper  way; 
Do  they  f    I  don't  think   so.     Some   employers 
trouble  themsclveB  no  further  when  onoe  they  have 
Dketed  tbe  premium  ;  and  there  are  foremen  and 
iding  hands  who  seem   to   have  a  dread   lest  a 
pil  flliould  learn  too  much.     On  the  other  hand, 
am  glad   to  admit  that   there    ace   employers, 
■amen,   and   workmen    who    will    give    all  tha 
listance  in  their  power  to  those  willing  to  learn, 
juite  agree  that  some  pupils  will  never  be  worth 
their  ailt  whatever  chances  may   ba   thrown   in 
way ;  but  the  fact  of  a  heavy  premium  being 
.  from  their  friends  gives  them  a  right  to  bava 
such  chances  sSorded  them,  even  though  they  may 
no  use  of  them.     Unless  emplo)'ers  are  pre- 
,  to  afford  these  chances,  they  ought  to  dedina 
g  the  pupils  or  their  money.     What  would  be 
thought  if  a  man  bought  and  paid  for  an  artiola 
— '-icb  was  not  afterwards  supplied  on  the  ground 
t    it    woold   not   be   ntiliied?    For  the  word 
rticle  "  insert  "  chances."     In  my  own  case,  my 
lier  paid  £100  as  a  premium,  and  I  worked  in 
the  tornine,   Sttine,  and   erecting   shupa  for  five 
years,  and  had  no  advantage  whatever  over  an;  of 
-.0  workmen's  Bona   (of  whioh  I  don't  complain), 
over   non-worknien's  sons  paying  £20  only,  of 
bioh  I  do  complain.— U.  M. 

[Iil674.1 — TtB  OaJaalna.- 1  am  much  obliged 

"M.I.C.K."    for    the    explanation    in    his  fast 

.  jwmunication,   which    haa  wholly  removed  tJie 

difficulty  of    which   I   complained.     I   shonld   be 

glad  it  he,  or  aome  other  of  your  correspondents, 

mid  recommend  me  snob  books  on  tbe  oalcnlas 

he  thinks  best  fitted  for  a  beginner.     Mj  object 

in  studying  this  branob  of  mathematics   is  to  ba 

able  to  read  tha  higher  works  on  phyBioa.     Is  thera 

any  book  apccially  devoted  to  the  application  oI 
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Uw  caleaint  to  pbyiiot?    Ii  tberc  kdj 
UittiBf  Ihow  pi>rtii>n>  onlj  o(  this  Bilar 
wnj  to  Uia  pfayiiriit  ?    All  ths  buoki  I  tiava  baeo 
kbl(  to  proeats  tKkt  tbe  ck1ou1d>  m     ' 


i^Biglafl 


UttI  hu  no  kpplioition  to  phfi _ 

thil  lh»  iladrni  muit  miuler  the  pondaroiu  w(.__. 
of  Da  Morgu  ind  Prioe  (ths  latter  doniiitlug  ot 
fow  thiak  ooUni  toIuidm)  before  ha  dbd  ippl; 
llw  <alaiiliii  to  the  pbjtioil  nieivie)  i'.    Lite  would 


pliT"  (two  TOlomei,  qasrCo),  give  ao  much 
jenutioa  u  wu  Qeceaau-;  for  the  ■ulijeots 
belnstedof.  BnC  in  hit  time  Bmioni  hid  not 
DMn  lapeneded  by  the  odoiilna.  It  teems  to  me, 
howeTer,  that  lome  aueh  aeloelion  of  mBthematioi 
t  he  give*,  broaght  down  to  modern  mitlioda. 
iiold  be  ot  —     -  ■       ■    ' 


MlHlldb 


le  to  studeu 


I  of  tho  phf  nil 


rsiirs.]— Indicator    DlaBTam.— To   "T.   C^ 
BnatoL"     "•^--     •■         ■  ■•■    --        -     ■'  -  -■'- 


If  failing  to  pat  all  partioii. 

.w    ■■—-  :-'  •'- inpUciDg  a  da  *      ' 

«■  iB)e«tioa  qoaDtitiea.  it  make 


nlerinpli 

bntl  wil!  nowoorreotit.  The  hot  well  tempei 
tor*  nM«  from  9fi'  with  jaclcet  un,  to  lOG"  jacket  oS. 
The  injection  G  go  tea  Sa  csolnmn  ia  total  in 
thonaaada  it  gaUona,  atciking  oot  the  deoinjal 
pout,  which  ia  cha  pcintet'a  ertor,  and  division  by 
Uic  honn.  giTei  3.075  gaUoni  per  hour  for  jacket 
<H^  and  3t>4:>-3  gallona  per  hour  jacket  oS.  The 
■^puiaiona  are  taken  fiom  aotaal  meaaurement 
M  cylinder,  eleataaee  inolnded,  and  aoaled  on 
J^^^Cnm  1  the  Tilrei  are  double  beat  drop,  worked 
by  eama  adjutable  while  runniag.  The  metor 
»  foil  amall,  and  is  working  up  to  iia  maiimum 
«eiiT*ry,  and  tbe  pTcaanie  in  main  ii  uniform,  ao 
Uw  aetnal  qoaniitj  per  minata  mnit  be  the  same. 
i''*"k'Bg     jon     for     yonr     attention.— Wat  eb 


[61Sr7.]-HBrid 
MrtwecQ  irat  and 


-Xsrldian  InatmmeDt.—The 


lut  c 


■Bioalet  and  22  aeeonda  in  December  and  January 
Md  S  miantea  8  aecondi  in  Uarch  and  Auguat  i 
abont  the  iotetval.  You  mnal  allow  for  th 
•qutiOQ  of  time,  or  "ana  before  or  after  clock, 
which  Tou  find  inany  almanao,  andalan  foryou 
™«itnde  E.  and  W.  of  Greenwioh,  at  Che  rate  u 
48nuleata  1' in  tbe  loogimde  of  London.  Addrca 
— "J.  K.  P.  "  Davia'e  I^ibrary,  Kinga  Collegi 
W»d,JI,W,    faiample:- 

Feb.  atb,  1887. 
Fitatcootact,      H-II 


Dinde  by  2  »  lo-lS  =  mean  by  wntob. 

CD-  8.  at  (iceenwiob,  ]2h.  14m.  I8i. 
Add  for  W.longitoda,  -13 

15       01 
DiOerence,    watch     17b.    4 .      The    iatprvil    for 
Feb.  7tb  u  given  in  the  Ubie  ia  1  m.  T>.  tor  aemt- 
diameter  of©,  and,  of  oonrae,  double  of  that,  or 
2m.  14a.,  fbr  {St  vhoU  diameter.— J.  K.  P. 

[01189.]- OoaJ  Sconomy.— Id  bia  fint  letter 
"  Son.  Dor. "  made  by  implication  tbe  aweeping 
■aarrtjoo  tliat  aogar  teGnera  were  groaaly  eitrara- 

tant  io  tbetr  coaiuajption  of  coal.  1  rEqueated 
un  to  indicate  wbeic  an  ecoDumyoouId  be  ^tiecled. 
Had  b*  been   at  all  familial  with  the  tubji    '   ' 

owild  at  once  have  pointed  oof  -  ' ■■---- 

dcoe- in  the  defecttiuo,   Glti 

MnA     NJVHF.t.lll.:....       ....      ir.      fK 


_.  .. ,  __jr-burning, 

■od  rMryitalllaing,  or  m  the  amuunt  of  taotire 
Dower  nard.  Ue  doea  nut  do  ao  ;  bnt  wiitea  in  a 
['*•«  way  aboDt  enginet  which  cooaumo  double  tbe 
•muont  of  fuel  required,  unoofcred  pipea,  coal 
dot*,  royaltiea,  ic  Tbia  prove*,  to  my  mind  at 
loat,  that  he  knuwa  noLbiDg  about  thta  particular 
iodiutry,  and  baa,  thaceture,  no  right  Io  insinuate 
that  the  only  "  hampering  "  of  the  lUgar  rafinera  ia 
bfioibt  about  by  their  own  ignorance.  "Nun. 
Ihyr. ''  due*  ifit  do  hiauelf  or  them  juaiice.  1  join 
With  him  entirely  in  bia  deaire  for  economy  in  coul, 
licl  unuijer  that  tbia  it  more  likely  to  be  obtained 
Uifjugb  the  carefulobaervatioD  and 


t  tbc^rlata.    Aa  be  baa  aaked 
■ixii*  paitiealara,    I   willalao  aakbim,  if  b 
^ripn,  lb  work  out  the  weight  of  coal  theo 


Fer>17.]— Ink  Biota.— Yea  ;  1  have  many  timea, 
and  aball  d'l  ao  again  whan  uecetiitj  warranta  it. — 
W.  H.,.'ie<rport,  Hon. 

[r,ie23.J— LaKkI  uul  KeTAnnS.  —  The  pnr- 
ebaaer  would  probably  require  proof  that  aucne*- 
■ioB  dutiea  had  lieen  paid.  Application  should  be 
made  to  »'.  W.  Karalake,  Eiq.,  l^meraet  Houae, 
— ""i  (if  the  pDrpoaea   for   wtiiob  tbe      

,aircdare-  -  '— "  - 

«f  payment.' 

[61147.}— 


find  att  the  information  ho  reqairea  in  VoL  XIVI. 

of  tbe  "  B.  M."     He  will  there  find  aome  eicellent 

truotiona  in  AmericuD  organ  conatruction,  and 

there  j*  anything  there  which  i«  not  made  clear 

rill  endeavour  to  explain   It  to  him,  and  very 

ibaUy  he  may  get  further  aaaiatance  from  the 

iter  of  those  inttrnctiona. — G.  FBTBtt. 

■C16J9.]— Defeotivo  AootinmUitor.— Some  of 

J.  D.  R.'a"  remark!  on  tbii  head  are  mialeading. 

The  tbickneai  of  sheet  lead  he  recommeDda  tor  the 

sot  Plants  aeoondary  cells  (Jin.J    ia   far  too 

great,  and  would  aimply  mean  waate  of  money,  and 

nnneoeaaary  increase  of  site  and  weight  in  the 

la.      The    sheet     lead    recummended     by    Hr. 

Spcague,Bnd  which  is  about  one-third  of  the  above 

tbickoeas,  ia  quite  heavy  enough.     Again,  the  pro- 

)f  mannfacturiug  secondary  batter iea  from  the 

lead  would,  indeed,  be  "  a  costly  and  tedious 

rooeaa  of  formation  "until  the  whole  of  the 
in  all  the  plates  i*  oonierted  into  a  spongy 
DonditioD."  Were  this  done,  tbe  eella  woiild  be 
-nmeii,  for  the  plates  would  be  dropping  to  pieoea, 
ind  the  time  and  expenditure  of  electrical  energy 
neBeuary  to  effect   this  would  be   enormous,  and 

'1    require    rather    years   than  wccki.     -la  a 

ical  matter,  the  peroxide  tormi  fairly  rapidly 
a  oertaiu  stage,  and  when  tbia  ia  reached  tbe 
)f  formation  becomea  very  alow — ao  tlovr  that 
luliaequent  oipendilnre  on  the  oelle  of  an 
nt  of  forming  current  equal  to  alt  they  had 
had  up  to  thatatage  would  only  prudune  an  increase 
'  lapaoity  ot  about  aeren  pet  cent.  Heoco  it  ia 
profitable  for  anyone  to  continue  tbe  proceasof 
formation  beyond  Ibli  stage,  which  can  M  noticed 
~hen  rescbed  by  tbe  decreue  in  tbe  progreaaive 
1  to  of  formation.  "U.  I).  11."  ia  also  hardly  well 
Iviaed  in  recommending  marine  glue  aa  a  good 
lining  for  either  senondary  or  primary  battery 
Dells.  The  proper  aubstAoces  fur  cell  lining  are 
-ilher  the  pitch  I  recommended  or  Mr.  Sprugue'a 
ooinpound.— Edwa.uu  Cokeiy. 

61G7t.}— Onrrent  Haatins  Inaolatsd  Wire. 
:  am  sure  it  would  aave  a  lut  of  troable  if 
iriata  would  supply  a  proper  beading  to  their 
>iie*.  When  one  has  to  search  through  indices, 
I  beading  of  many  queries  give  no  asaistauce 
atovar.  Anyhow,  wben  mute  than  one  question 
naked,  it  would  be  well  to  put  eaab  as  a  separate 
query.  1  am  sorry  to  bava  to  dilfer  with  both 
ra.  Canty  and  Buttune,  aa  a  hare  wire  beata 

heavy  compared  with  the  dia.  of  conductut. 
The  whole  tubjeot  is  disuuised  by  Forbes  in  No. 
'"  '  untaJ  of  Telegraphic  Bngineera,  and  is  much 

irge  Io  bring  up  here.     I,  however,  give  you 


Current  in  am  pi' 


Inanlated  wire 


i  "  will  be  well  repaid  it  he  will  obtain  and 
peruae  the  above  paper.  It  is  pablithed  by  Spon, 
-'--  4a.     I   am   aorty  you  cannot  cali|)ratc  yonr 

iter  by  clectrolyeis.     Itia  much  tbe  best;  but 

aa  you  have  Sprague,  it  it  only  wasting  apaoe 
itteiopting  to  give  yon  information  to  be  had 
Quob  betier  and  certainly  more  complete  there. — 
OH.M. 

[GIOSS.]  —  BprlDB  of  Beam.  —  To  "T.C. 
_BIsTDI.."  —  The  above  question  appaara  in 
Reed's  book  for  engineers  i  but,  as  I  quoted  it 
from  momury,  I  find  1  did  not  place  it  quite  oor- 
reetly.  A  beam  ia  supported  on  two  props,  and 
a  weight  ot  b  tuns  is  placed  Ttt.  from  one  end  aud 
12tt,  from  tbe  other.  Find  what  share  of  tbe 
weight  eaoh  prop  aapporta.  If  this  beam  had  been 
Grmly  bedded  in  two  walla  fur  its  anp^rt,  what 
springing  force  would  the  same  weight  have 
brought  on  the  walla  ?  Tha  firat  part  of  the 
query  I  can  underatand ;  bnt  it  ia  tba  latter  por- 
tion wbieh  bothera.- E.  T.  Gci;. 

[ Ii  1  TOT. ]— Centre  of  Proaettro.— Ae  "T.  C, 
Bristol, "  appears  to  have  surmised,  the  qnesti> 
was  taken  from  an  Honours  paper.  The  pape__ 
aeem  to  *ary  very  mneh  in  dilGanlty,  and  the 
eyllabns  of  tbe  subject  to  affurd  very  little  help  in 
preparing  for  the  exam.  "  T.  C^  Bristol  "  rofera 
U>  '■  Beaanfs  Hydrostatics."  On  page  3B  there  ia 
given  the  followiog  general  method  of  finding  the 
centre  of  pretsnre  ot  a  plane  ar^a  immersedin  any 
position ; — "Through  the  boundary  line  ot  the 
plane  area  draw  vertical  tin-a  t-i  the  surfaoa  and 
consider  the  etjnilibrinm  of  the  llqui  I  su  inclosed  ; 


a  of  t 


plarie 


wbieh  thil  line  meets  tba  plane  it  the  o«ntra  at 

Creaanro.     How  can  tbia  beappliad  when  the  plana 
vertical  7— S.  FOBD. 

tSlTlS.]— Blootrlo  Llg-littnK  by  Baitt«rt««. 
fay  1  lapplemont  the  replies  given  last  week  by 
a  few  remarks?  I  would  say:  Wherever  gai, 
aloam  or  water-power  can  be  had  at  anything  like 
a  moderate  price  battery  lighting  ia  aimply  u 
absurdity,  nnleaa  for  ipeoial  eiperimenta  and  rery 
abort  intorvala.  The  bother  ot  remounting  tha 
bwtery,  tba  cost  of  material,  the  need  of  a  oectain 
amouQt  of  teehoieal  knowledge  in"  mounting  the 
battery,  place  it  hort  de  conthai  when  oompand 
with  the  dynamo,  with  gu,  or  even  paraffin  for  oon- 
tinuons  lighting.  But  In  oases  where  a  few  minntea 
light  ia  required,  auch  as  surgioil  eiaminationa  of 
tbe  throat,  ear,  ito.,  or  seeing  the  time  of  a  watch 
at  night,  showing  a  Qinmentary  light  in  th*  hall, 
tbe  library,  the  atudy,  or  in  a  cupboard,  a  amall 
battery  and  lamp  with  elements  which  oan  be  re- 
moved from  the  aolution  when  not  in  use,  oomparM 
favourably  even  with  luoifer  matehoa  in  oonveni- 
ince,  in  latety,  and  in  price.  Were  1  compelled  to 
iebt  up  four  lOo.p.  lamps,  having  a  reaiatanM, ny. 
It  about  20  ohma  eaoh,  regardless  of  cost,  1  ahoald 
employ  aiity  to  eighty  linc-oarbon  elementa  in 
quart  jars,  with  porous  inner  oella  uaing  alna 
ohloride  solution  as  the  depolarlaer.  SabanshieiTi 
arrangement  is  good,  but  ia  tbe  aubjeet  of  a  patent 
— S.  IJOTTOSE, 

[61721.]- attiok  WrltlnB  of  SoUa.- 1  hate 
tried  upwards  of  six  sD-calledabbreiiated  longhand*, 
but  hare  found  them  of  very  little  practical  ue. 
If  "  J.  Ii."  values  his  time,  I  would  advise  him  (e 
set  to  and  learn  "Pitman's"  shorthand.  After 
learning  this  system  I  often  regretted  the  time  I 
had  wasted  over  the  systems  of  abbreviated  long- 
hand. "Pitman's"  inatmotion  hooka  oan  be 
obtained  through  any  bookseller,  1  would  like  to 
add  that  if  "J.  R.  intenda  making  report* Ot 
nolea  of  soientific  lecturea,  that  be  could  not  do 
betier  than  get  "  Technioal  Reporting,"  by  Thomi* 
Allen  Reed,  price  Is.  6d.— 3.  Shabp. 

[01727.1-0.  B.  lAjooa,- To  "V.  J.  B."— The 
tanka  in  qnaition  are  numbered  e&D-6T9,  T90-T99.— 
DCBLIN. 

fill  78U.]— Sand  PiKnrea.  — I  should  like  la 
make  one  addition  to  tbe  valuable  hints  given  by 
"  Reymond."  Do  not  use  a  violin  bow  :  it  cannot 
be  held  firmly  enough  to  obtain  the  fiuures  to  per- 
footion.  Use  a  double-baas  bow  <wbioh  may  be 
purchased  for  3s.  Hd.).  With  this,  and  with  dry 
Band  aitted  through  mualin,  and  a  Littie  practice. 


[i;i;4l.]— Bnike 


Trial 


Ipatrieh^-Tbe 


,     ted  by  the  lata  S 

J.  Cowling  Welch  and  Ur.  Parker- Smith.  It  it  ao 
uonatruct^  that  either  tbe  Weatingbonae  or  auto- 
matic vacuum  train  pipet  may  be  used.  The  power 
is  applied  by  means  of  a  ram,  weighing  -H&lb., 
which  acting  through  a  toggle-joint,  preatea  tb* 
brake-blocks  npon  both  side*  of  tbe  wheel*.  Th* 
ram  may  be  raised  by  either  tbe  compressed  air  ot 
the  Westinghouse  sjistem,  or  the  atmospheric  prea- 
aure  of  the  automatic  vacuum.  Special  provuion 
is  made  for  tbe  wearing  of  the  blocks,  and  tha 
corresponding  variations  in  the  lengths  of  thetodi 
of  the  toggle-joint.— L.  B.  and  3.  C.  R. 

[61742.]  —  Bailway  SiftnsJa.  —  See  Mr. 
3ttetton'a  letter  to  the  Bdituc  this  issue  (Feb,  2S), 

[61T4S.]— Bleotrio  I.lBht.~In  out  reply  to 
this  query  on  p.  573,  we  find  a  word  wa«  leftont 
by  mistake  in  Mr.  febippey's  answer  to  "  Selim't" 
queation ;  bnt,  in  order  to  convoy  bia  meaolDg, 
please  read,  "  Three  groups  of  lampa,  tamp*  run 
two  in  series,"  aa  the  absence  ut  the  words  "  grou^ 
of  "  altera  tbe  sense  ot  tbe  reply  altogether,  and  it 
may  pmile  "Salim"  and  others  to  know  haw  to 
divide  the  three  lamps.  By  insetting  the  above  in 
your  next  iaaue  yon  will  greatly  oblige.— SHI Pf  ST 


[6I7S4.]— Orratala  in  Leaf.— Those  noticed  in 
cherry-laurel  leaf  by  "  Rcymond"  are  in  all  prob- 
ability crystala  ot  calcium  carbonate  or  calcium 
oxalate.  Mount  a  aection  in  water,  and  mn  acetia 
acid  under  the  covet ;  if  tbe  crystals  diaaolve, 
giving  ofi  gaa  in  doing  so,  they  are  calcium  ear- 
bonite;    ilT  they    don^t  dissolve,   mount   a  fceah 

calcium  oxalate,  they  will  be  dissolved,  bnt  give 
0^  no  gaa.  They  are  noticed  in  "  Practical 
Botany,"  by  Bower  and  Vinei.- MoVHITT. 

[iil7JC.]—lAni«Jackd«w.— Give  your  jackdaw 
a  larger  perch,  and  hie  feet  will  eoon  get  better. 
You  will  notice  that  when  ut  rest  he  site  with  hi* 
feet  spread  out,  showing  that  they  are  cramped  by 
being  olused  round  tbe  small  perch.  He  will  find 
a  flat  one  about  l^ia.  across  by  (in.,  with  tha  edge* 
rounded— a  great  comfort  ocsaiionally.  See  Chat 
it  lils  firmly  and  does  not  shake,  look  to  bit 
I  general  beallb.give  plenty  of  chopped  fresh  raw  beef 
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ni  m  topU  biUi  «Tai7  otbei  dkj,  a  eold  one  h 
rfMi  ■■  &•  UkM  in  the  inmmai'.  If  hii  oUm  are 
kai,«at  tlwin  a  Uttls ;  of  Doane,  thev  vrlll  not  ba 
H  B  he  wilki  in  tha  girden.  Oil  u  varj  good, 
bvt  kaap  him  In  k  olaui  osga  until  it  hu  dii^  in, 
u  tha  diit  lia  bappou  to  walk  in  will  sliDB.— F. 
Bkasch. 

[<17S>.>- X.IaneflMtloii  of  Oxyvsn  Ou.— 
BUU.TU1C. — Bj  ■  printar'i  error,  tixe  minnt  sign 
kH  baan  omitM  before  both  tha  t«mp«ratarei 
ifren  In  mj  rapl;  on  p.  fiT3.  Tha;  refer  to  tem- 
-vitnuM  below  lero.— J.  Bbowk,  Belfut 

IM7(a.>- OxyBBii  OM.-It  i>  ibiololely  im- 
,Mlhla  to  liqinff  oifi;en  gu  hy  preHura  tt 
<(diMTr  tamparmtora*.  No  smount  of  praunra 
lill  altor  tha  condition  of  m  gu  till  the  tamperk- 
taa  &lla  balow  the  "oritiol"  point.  I  wonld 
rfar  "  D.  W.  J.  B."  to  the  paper  by  Dr.  Aodcewi 
■  tha  "Critiaal  Temperature'^  (Phil.  TranL  18E9), 
«  to  Olark-Hazwall-i "  Heat"— L.  B.  and  S.  C.  R. 
[aiTtS:]— O.  niul  aw.  By.  Locoa.— Ooi  eteam 
imnan  wa  rery  limple  and  eSaotin,  and  the 
Wne^  thnmgb  praotioe,  can  place  the  motion  in 
■r  poaition  with  a  alight  torn  of  the  handle. 
Biva  ara  two  Dflindera,  one  containing  water,  and 
■flthw  into  which  the  eteam  ii  admitted,  eaoh 
kfiB(  ■  piitoD,  with  a  piiton-rod  common  to  both, 
k  (Be  and  of  whioh  ia  a  olutch  oonnaoted  to  the 
ln«.  Tha  itaam  is  admitted  ai  in  an  ordinary 
nUlda^  bj  tornlng  tha  handle,  and  immediatal; 
ikaBS&a  iiieraned  the  handle  i<  pat  back  ir  ''- 


ijlttaa-ioi  whioh  alidea  throngh  a  alotted  plate 

'-'  '-  the  two  ejlindera.     The  water  in  the 

a  cnahion,  and  rnna  through 
of  the  Oflinder  to  the  other 
_._  .__  piaton  movaa,  and  ia  regulated  by  a  valve, 
■Udil*  worked  bvarod  and  lever  coniieDted  to 
kboQar,  from  lAiicb  the  drirei  admit*  ateam 
Uothe  other  aylinder.  As  1  think  mydeierip- 
"—  rather  vaffae,  perhapa  tha  accompanying 
i.bM.h 1     f :jjg  enginea  yon 


•hnarjlnder  ante  ai  a  r 
fe*  pon  from  one  and  ol 
ikm  tha  piatcm  movai, . 


— ilien,  thaj  ua  baiog  broken  ap  now,  and  there 
m  vai;  few  ranuining;  They  are  paai.  eairiDea 
WD hrXt.  P.  Stilling,  now  8upt.0.N.By.  lam 
mXk  to  obtain  further  partionlan  aa  I  am  at 
|T— llaal  np  IlL— O.  AND  S.W.Kr.  Fittkk. 
[UTtS.]— BallOwa^Die  ■  bent  needle   (half- 

I  ■MBOKOaaeaat^haped);  yon  will  then  be  able 

I   la  4o  all  tha  aawina  withoat  pnttioK  ronr  hand 

I   teida^T.  O.,  Briatol. 

[      [61TSS.]— Ballowa.— "  A  Snbaoribei "  doea  not 
mf  tt  what  part  of  tfaa  ballowa  the  bolea  are  ;  bnt 

'    tha  beat  way  !■  to  take  the  bellowa  oat  of  frame, 

Etham  to  their  fnll  extent,  and  keep  them  in 
poaitian  hj  patting  a  rod  of  iron  between  the 
hioaa  Midi.  If  tha  holei  are  only  amail  onea,  out 
thaa  ont  oloao,  either  round  or  oval;  then  get 
Bkoa  of  new  leather,  and  out  lame  shape,  lie. 
iHgar  all nmnd.  By  tnmingtheedgea  upaQ  round 
|VBvfll1»«aUetoatitchtheai  round  withadauble 
was  thread ;  bat  if  the  holea  are  large,  and  there 
i«BO  aaaa  aa  I  have  deaoribed  acroea  the  bellowa, 
yoa  wm  hare  to  b(«in  at  the  amall  cod,  and  take 
sot  naO^  and  undo  all   the  itrapa ;  tarn  back  the 


and  naili  ai  before.    Yon  will  Qud 
tha  and.— Sahdesbon. 

[fil7«.]— Obal  and  Wfttar.- 
'— "—a  of  the  ataam  due  to,' 


Iiat  T  m  temperature,  Pahr. 

P  i>  prennre  in  poucdj  per  aqnaie  inch 
inolading  atmoaphere 
U^  J  „  a938lg 

e-ig93o4i  -  log.  p 


-=  -  87r8S 


.    H-7 
<    9(M) 


=  212" 
=  BI2'r 


_ „  „ — rate    lib.   ateam 

fnan  watet  at  SP  Fahr.  under  conitant  preiaure 
-  H<  -  1091-7  +  -805  (T-  32°) 
Wlef*  T  a  lir  H'  =  lUG-6  nnita. 

T-Bltl*  H'=  117718    „ 

T  -MM*  H'-  1I7»'G3     , 

T  —  »7-T*  H'  =  1181-88 


The  anilabla  heat  of  yonr  ooal  ii  LO  x  llW-e  - 
11,466  nnlU  per  pound  of  ooal ;   .•.  l^  -  a  - 

amount  of  water   evaporated   at  any  other  tem- 
perature or  preaiore,  aa  H'   may   be  toand  from 

Where  H'  =  lU6-a  x  =  1001b. 

H'  =  117718  *=    9-7411b, 

H'  •-  1179-63  K  ~    9-7a01b. 

H'  =  1181-88  X  =    87011b. 

161766.1  — Goal  and  liratar.- The  aenaibic 
heat  at  801b.,  901b.,  and  1001b.  ia,  aay,  824°,  831°, 
and  8SS°,  or  a  diSsrence  of  7°  Fahr.  approximately. 
Rankine  givea  the  total  heat  in  foot-poanda  ol 
energy  required  to  evaporate  lib.  of  water  at- 

212°a*885I7», 

824° u  911614, 

aai-M  91*317, 

888>  aa  S14787  ; 
oonaeqaently,  as  the  same  total  quantity  of  heat  ia 
aaaumed  to  be  oaed  for  the  diSerent  presanreB  in 
your  quer^,  the  quantity  of  water  in  each  eaae 
wonld  be  inversely  as  the  foot-poundi  of  energy, 

212°  =  8S£17B  =  lOIb. 

824°  B  885176  -^  911614  m    3-711b. 

331'  =        „       -^  914317  =    9-681b. 

338'  =  -i-  914787  =    9-G71h. 

— T.  C^  Briatol. 

[^61768.]— BattaiT  for  lAmp — Taking  Heaan. 
Bhippey'a  8-valt.6a.p.  lamp  as  a  ataodeid,  thenfoai 
cella  of  a  single  Quid  ahromio  aaid  battery  wonld 
light  one  well  for  about  three  boars  right  oS,  aftei 
which  the  lolutiou  moat  tie  renewed.  The  zinc 
must  be  amalgamated,  and  the  strength  of  aointion 
must  be :  Chtomio  aoid,  3  parts,  by  weight ;  water, 
20  parte,  by  weight;  aalpbnrio  acid,  6  parte,  by 
weight.  For  particular  ahape,  aiie.  and  arrange- 
ment of  battery  aee  p.  436  of  VoL  XLIT.,  Jan.  ' ' 
1887.— S.  BOTTOSE. 

[61768.]  —  Bnttarr  for  Z.amp.— Five  oella 
would  be  neceaaary,  as  Heaars.  Shippey  Bros, 
lampa,  9  volta  on  a  lamp  marked  8v.  to  light  it 
properly.  Jampots  with  two  oarbona  and  a  line 
between  wonld  do  very  well,  and  linc  aboat  6in. 
by  2tin.  The  linca  and  caiboni  wonld  befaatened 
to  a  kind  of  lid,  ao  that  by  railing  it  the  battery 
woold    stop    workinE.>-BLECTRI04L    STUDENT 

No.  a, 
f61768,]— Baittory  fM  Lnini).— Shippej;  Broa. 

5-candle  lampa  require  ao  B.M.F.  of  about  six  volts 
to  ligbt  tbcoi,  and  as  a  freshly-mad*  cbromio-acid 
cell  (aingle-fluid) ; Iveaabout  two  vulta,  theoretiaally 
three  cella  will  do  the  work  ;  but  as  the  B.H.F.  of 
aach  a  cell  quickly  falls,  yon  had  better  use  tour, 
and  put  in  a  variable  reaiatance  of  some  kind  so  aa 
not  to  injure  the  lamp  at  atarting.  For  your  cella 
UM  well  amalgamated  lino  platdu,  aiae  about  6ia. 
by  4in.  by  lin.,  with  a  carbon  plate  on  each  aide 
the  aame  siie  aa  the  lino.  To  make  yoar  exciting 
Suid,  dissolve  Sos.  of  cbromieaaid  in  16oi.  of  water 
then  add  slowly  4oi.  of  sulphuric  acid,— B.  B.  V. 
[81768.]— Battory  tOr  Lamp,— Four  ohromio- 


lamp  terminals  ;  but  more  brilliant  reanlta  can  be 
obtained  by  naing  five  cells  so  aa  to  feed  an  8-volt 
lamp  to  foU  inoandeuenoe  ap  to  6a.p.,  and  insect  _ 
little  resistance  in  the  circuit  ao  aa  not  to  nnduly 
strain  tha  filament,  arranged  according  to  circum- 
atances,  which  reeiatance  can  be  out  out  if  required 
should  the  lamp  fail   in  brightness.     A  good  plan 
to  obtain  the  beat  results  la  to  have  the  aella  aa 
large  aa   poaaible,  and  inclosed   in   a  stont  deal, 
atamed  box,  which  can  be  placed  in  any 
place  for  recharging  ;  couple  your  cella  ji  to  n,  t 
to  a  pair  of  good-sized  screw  terminals  placed 
aide  tha  box,  from  which  yon  can  carry  year  t: 
leads  to  the  room  or  rooms  to  be  lighted,  osing 
amall  twin  branch  wires  to  lamps,  which  are  best 
anapended  by  flexible   wire  from  the  ceiling  aiid 

E laced  under  ornamental  ehadcs;  or,  better  still, 
led  into  oar  electro- plated  silver  atars  in  order 
to  obtain  the  best  effect  by  diSnaiDE  the  rays  of 
light.  By  lamping  your  rooms,  ami  naing  small 
single-li^ht  three-ampice  switches,  yon  can  use  the 
cnrrcnt  la  any  room  you  wish  by  the  small  addi- 
tiooal  outlay  for  wires  and  lampa.    Ton  can  also 


ight  tight,  and  by  fixing  a  strong  bell  wire  from 
yonr  bedroom  to  your  battery  box,  lift  out  the 
plates  when  not  required  by  the  aid  of  small  lever 
arrangement,  and  thus  enable  yon  to  go  to  aleep  io 
comfort  knowing  that  you  are  uot  wasting  your 
money  by  aseleas  eonsumption  of  sine.  The  above 
is  arranged  fur  a  single  light  ioetallation  ;  bat  by 
aame  arrangement  you  can  inoieaae  the  lighta 
ad  lib.  by  adding  extra  seta  of  cells,  and  coup* 
ling  them  in  the  group  aeries  arrangement  sc- 
coi^ing  to  output  uf  current  required.— Su I pPB 7 

Bkotuebs. 


swims  to  have  fallen  oatof  the  ranka  of  competiton, 
ean  ba  found  in  the  back  volumes  under  the  above 
head,  or  that  of  Lalsnde-Chaperon  batterT* 
CauJtio  soda  was  found  to  be  best  solution,  using  it 
about  three-parta  saturated.  The  querist  will  nod 
iUustrations  in  So.  958,  and  a  good  deal  about  it 
since— e.g.,  Noa.  1003,  1036.— tfCK.  DoR. 

[61771.]— Photo.  Develoiiera.  —  Snlphniotis 
aeid  the  tame  aa  snlpburio?  Why,  yen  might  a« 
well  say  that  chalk  is  the  same  aa  cheeae.  Any- 
how, you  will  find  out  your  miatake — possibly  In 
aDOtber  aphere — if  you  mix  sulpbnriB  acid  with 
your  developer.  Sulphurous  acid  is  a  very  weak 
acid ;  it  can  be  got  from  R.  Wataon,  Blythe-road, 
West  tCensingtini  Park.  Citiio  being  tha  strongeat 
laid  suppose  that  its  keeping  ptopertiea 
It  doesn't  much  matter  which  yon 


Sater.    It  doean't  ma 
A.  B.  Bemnhtt, 


Bnlphur_ 

uisu  use  it  to  preserve  bis  pyro .  along  with  sulphite 
of  soda.  Take  two  ounces  of  pure  sulphate  of 
Boda  and  pour  on  two  ounces  of  hot  diatilled 
water.      Stir  till  cold,  then  add  two  onuces  of  snl- 

fharouj  acid.  Stir  till  all  ia  diiaolved,  then  add 
alf  an  ounce  of  pyro.  This  will  keep,  I  believe, 
till  it  ia  finiabed.  Ever;  tea  drops  equal  1  grain 
of  pyro.  1  do  not  like  citric  acid.  It  slows  the 
development  loo  much,  owing  to  the  formatioo  d 
citrate  of  ammonia.— J,  McLaben. 

her  of 


rogallic 


aclphurons  acid  or  anl- 


e  of  soda,  and  the  application  of  a  layer  of 
paraffin  oil  to  lbs  surface  of  the  liquid;  but  all 
these  have  for  their  object  the  same  thing — 
naqiely,  the  prevention  of  absorption  of  oxygen  by 
tiie  solution.  Snlphatoua  acid  is  not  the  same  aa 
Bui ph uric  acid,  but  oontaina,  as  ite  formola 
(B,SO,)shows,  3of  oxygen  only,  while  sulphnrio 
(H,SO,)  contains  4.  Neither  of  the  acida  yon 
mention  has  any  advantage  over  the  other,  both 
producing  about  the  same  results.  A  pyro.  eola- 
tion contaJnieg  either  may  keep  good  for  a  oonpla 
of  monlhB,— T.  A.  B.  C. 

[61774.]— Bronatnff  Iron  Ooppor  Ooloni. — 
Proeare  Icz.  blue  stone,  bruise  fine  aa  poaaible,  and 
dissolve  the  same  in  4-piDt  soft  water ;  immerse  the 
articles  in  it,  or  wash  them  until  the  oolcur  is  ob- 
tained aa  required,  and  thocoaghly  dried.— SOUS &- 
BET  Lad. 

[U1774.]— Bronilng'  Iron.— I  never  got  mora 
than  a  sham  tint  of  bronie  oat  of  any  chemical 
corapoundi ;  I  always  employed  electro-metallnc- 

Eicai  depotit  in  a  cupreous  bath.  I  have  dona 
unches  of  iteel  poinU,  keys,  rings,  and  such-like 
small  articles ;  the  coaling  of  cupper  thereby  i* 
real,  not  aitlliciBl.  The  prooeas  is  cheap  and 
apenly,  only  this — yon  must  underatand  the  art. 
A  light  brushing  with  laequer  makes  them  look 
fine.  The  Uermans  are  great  in  these  litUa 
osefuls ;  DO  doubt  yoa  will  fiad  a  man  of  that 
ubiquitous  nation  to  do  your  wishes  at  a  low  eoat. 


doubtfiu 

vtaetber,  even  thongh  the  leaaee,  <J.,  were  solvent, 
le  could  recover  from  him  the  cost  of  excavation. 
-B.  A.,  Handsworth. 

[C177d.'l  —  Tranamlttar.  —  In  J.  Munro'a 
I  Ulectrioity  and  Its  Uses  "  it  'gives  a  very  good 
nt  of  the  Blake  and  its  belongings.  In  Preece'i 
'  Telegraphy  "  there  is  a  simple  sketch  o(  it )  bnt 
LOt  10  complete  aa  the  other. — IOTA. 

[61778.]- Blt.ko  Irauamlt tar.— This  inatm- 
nent  ia  in  extensive  uae,  and,  of  course,  haa  been 
llustiated  and  described  in  your  pagea.  All  Uia 
-letails  are  ihowD  in  No.  7S1,  p.  14  ;  ^ut  if  that  No. 
is  not  procurable,  audi  suip40tit  ii"outof  print," 
the  querist  might  find  what  he  requires  in  No.  894. 
Dob. 


of  tinfoil,  made  to  adhere  by  gumming  the  comers, 
bring  the  pointer  to  bear  against  the  foil,  ao 
on  turning  the  cylinder  it  makes  a  depressed 
>r  furrow.  The  mouth  is  now  placed  close  to 
the  opening  in  the  vulcanite  diss,  and  the  metal 
plate  Ji  talked  to,  while  the  cylinder  and  foil  are  re- 
volved with  a  uniform  motion.  The  plate  vibrates 
to  the  voice,  and  the  pointer  indents  the  foil.im- 
pceaeing  it  with  the  varying  numbers,  amplitudes, 

[G178S.]— Orsan  at  Albert  Bftll.— The  con- 

rtorgan  by  H.  Willis  ia  blown  by  steam-power, 

lere  are  two  engines,  one  of  8  and  one  of  I2H.P. 

This  great  power  ii  needed  owing  to  the  _or^n 


-N.  H.  a. 


[61786.]- OrKnn  &t  Albert  Hall.  —  Hr. 
ilwaida,  in  his  book  na  "  Organ  Building,"  says 
reference  to  th,s  instrument ;  "  In  Che  bjae- 
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ipeoiGoatioD  for  a  two-niAniul  Ai 
[lovci  maniul— boardoQ,  IGft. ;  diapoaoD, 
LDoipal,  4fC. ;  alarinet,  IGfl.;  dUpuoD 
Ift. ;  Sate,  4ft. ;  bug  ooapUr  and  Crebls 
neat  forte.  Upper  mana&l — buiooa,  8(t.{ 
!,Stt.;  piooola,  Sft.;  vuii  i»leat«, 
'    '       I  have  mentioned  some 


QITEBIES. 


A 


.] — Iiawu  TeimlB  T  onmnnent.— I 
be  prinoipla  o(  the  Bign&ll-Wjlda  Byiitem 
le  anmber  of  nnita  in  the  aeiioad  ronnd 
.ways  be  I  S.  16,  32.  OT  ana  of  the  nnmbeii 
Tiei.  The  effest  of  ttaia  is  that  ther;  are 
.fter  the  first  round.  Thaa,  if  there  were 
the  first  II  voald  pis;  in  six  psirt,  and 
1  wontd  be  byea,  and  the  eeoand  ronnd 
insist  of  the  lii  winners  and  13  and  14. 
were  2i  units,  the  first  12  would  play  in 

I  thus  the  second  round  would  consist  of 

e  first  tea  would  play  in  pairs,  end  there 
'  II  byes,  so  that  the  seeaad  runcd  would 
1 16.  I  do  not  understand  the  diffioulty 
■nbles  and  siogles,  as-  for  purposes  of 
lent  two  plajera  may  be  oonaidered  a  unit. 

.]  — WMot    FIvotlnK,    fto.  — "Work- 

II  find  plenty  of  information  on  pivoting 
XXXV.;     but  the  most  important  part 

is,  plenty   of    praoCine   and  patienoe.— 

.]— Bleotro-Pl*tliiK.—  A  plated  artiole 
mea  ont  bright  from  the  plating  bath 
LitUe  bisulphide  of  carbon  is  added  to  the 


la,  and  then  sorateh-bioib  Uiem.  A  single 
oell  exposing  120  to  160iq.in.  of  ooppar 
makes  Che  best  plating  battery,  using 
th  the  sine.— Iota. 


rsisi].]— Trloynle  Baamal—VIU  somaoDe  klnOly 

[81813,}— KBchalilo*!  Support, —A  Toncg  woman 

the  pattlDg  in  of  a  pflrfecLly  zif^li  wood  bulk  In  the  Itajl. 
Tfuly  Icdld  prerent  aloopinff  wpickaoyttilag  up,  but  not 
Ihfl  stooping  of  the  bod^,  1  then  looked  througb  back 
vols.,  and  louud  a  suffgestLoD  •-  "  A  »<lroi]ff  tape  was  to  be 

Iha  tcodeac;  In  lilt  the  ■!■; i  up  bodlli  tonaidt  liia  head, 

to  throw  all  Iha  selgbt  ponlblg  on  tbe  lUjt—ln  taol,  IDs 

at  tha  back  was  ne't  faatsued  to  tbe  bottom  of  the  ata^ : 
but  the  illitbtfst  forward  morion  of  the  neck  foroLng  the 


poaltloa  extended  upvtrds.  making  It  Sfiiu.  looff  In  all. 

meut  oauaes  It  to  aol  aaaaprlnj^or  laveT,  tbe  lower  portion 
belnv  tbe  falaram]  k(  I  oauld  tAJleEaatl^  the  tight  taiuBer 
for  the  steal,    it  breaks  through  thu  centre  of  tbe  vuat. 

tell  me  tbe  best  way  to  harden  and  aemper  11  to  preTeat 
thlt?    BbIuk  oeitthB  body,  a  breakages  meat  dangerous. 

[«ISU.]— WBtah  Dl»la.- 


M*^  Hai  S'"(t 


LUSWEBED    QUEEIES. 

atari  and  (llln  if  jiurlu  mUiA  mute  nai 

r  lAi  bmill  1}  tMr/tlll 


not  iteady,  and  1  would  like  them  aa  rpgnlator^,  and  to 
lljfht  a  orllaropa  when  the  eaglnf  i^iujpped.  If  "C.  D.  R.," 


.  Tell  [h 


of  Eg  pi,  f, 


mllltlon.f.  tB4. 
Iphoc^aolde  of  Barluoi 
let's  Apparaloi.'ldJ. 


Inr  Jonm^  Oil. — The  ol!  wbieh  drops 
UDals  is    oallected    in    many    mills    and 

to  b«  cleaned  aad  nsed  again.  A  litde 
I  has  been  construoted  for  this  purpose, 
>;  be  described  as  foUoRa  :  The  apparatus 
-like  concern,  of  several  "atones,"  the 
'ither  lined  with,  sr  else  oonsisting  entirely 

Above,  it  has  a  shoulder -like  a  f  uanel, 
:h  ii  poured  the  ail  to  be  oleaned,  Tha 
lil  passes  o3  through  an  esoape  pipe  in  the 

Tha  diSerent  shelves,  or  "stories,"  are 
d  and  covered  to  a  height  of  about  Sin. 

loose  cotton,  throngb  wbieh  Uia  oil  must 
,  The  coCtOD  serves  aa  filter  and  retains 
of  DDDtaminatioDS.  After  the  oil  has  in 
ler  passed  through  the  several  shelrea,  it 
od  deata,  and  drops  into  a  vessel  under- 
The  dirty  cotton  is  oacaaionally  replaoed 
It  is  aeoessary  to  add  that  the  apparatus 
id  in  >  warm  place.  The  cleaning  of  oil 
aicala  ii  both  a  tediotu  and  a  doubtful 
Moause  gran  after  thorough  washing  it 
rataia   Inces  of  acids,  rendering  it  luifit 


.a  pltU 


rtlSHJ-Plaln  Horizontal  DrlUing  Sulndl*. 
—Would  "T.U.,  iJil.loJ,"orBiiy  ail.it  kind  coutrlbotor 

(biped  looli,  sui'uWe  for  (J  oeotro  lathe  tbal  an  amateuc 
[OlBi;^— Battorr-  —  Oi 


ad  several  thing 


WUlsomecnahilpmi 


aodoail 


iIolthlidllBoultyi 


[eiHlS.]'BQiueii  Battery-— Will  someone  klndlj 

diluted?'  Would  the  slBo"la''a  SDlphaUol  lioo'saUiUaa 

would  the  plaUa  waste  If  alwaya  left  in  aolntlou  f    I  wlih 
..  . _  |j,j(,pj  ^  poaslbla  totlbeslio 


piint  iLIck  well  to  the  polltb  ?— O.  M.  S. 

[(1810.]-Umbr«Il».— How  ate  the  small  eye  aocketa 
and  ferrulaa  Caed  on  to  ihe  ribs  ol  umbrellai  7—0.  H-  B. 

CO  183 1 .]— Btslnc  Xmery . — I  ihosld  I 


[eisia.j— PoroB  Pump.  —To  a 


n  againib  a  preasure  ol 


[«lS33.]-aalok-dT7laK  Puts.— Can 


f»ia»4.]— IdnlnK  for  Woodan  Oall.— OouW  a» 

raader  tall  me  if  mare  is  ao^  lunatanee  wlbhwhhshte 
paint  a  wooden  call,  so  that  tbe  blehnmata  solutlea  will 
aaieatiiawayr- B.ir.  0. 


S'eter  a  modlfloation  of  the  Brammo,  woaod  In  tha  wa» 
r.Eavaaikelobed  In  reply  BTSIS,  Vol,  SLII.  p.  tOT.    Ur, 
Baves'  pattern  would  be  cutlral;  aaw  to  ma ;  t£a  Qiammg 


a  tor  armature  and  P.M.'.  will  also  b* 

refnlly  studied  bf- WiE  BaxD'T. 

t'b  Block  SlniaUljiff  Appmtus. 

Bkoold  be  fully  eon- 
veraaot  with  tha  apparatus  In  every  detaU,  I  ihall  be  verr 
glad  if  any  of  "  ourt     oan  tet]  ma  IT  there  baa  been  a  work     - 
published  on  the  aDova.- ISLxanaFD  LiiretfaK,  Boval 
Englneen, 

t«ieii.]  —  WhaktatonOB  Brides  (Poat-offioa 
Pattom),  —  Having  haa  ooniideiabla  eleatrleal  axi- 
perlenoe,  1  am  aniloui  to  make  one  of  Ihs  above  for  my 
own  use.  Will  oor  old  ftland  (Mr.  Bottone)  khidly  antat 
by  giving  ruUKh  iketcb,  together  with  nesaiiarT  dalsUs 
andiliea  ol  rarlouspartsr- Iii,a|jaapiiLlHUIA9,Bo^ 

[SlSta.]— Ammater.— WUl  any  of  our  kind  iwdsn 

IrDm,  aay.  1    to  10,  ampireaT- TkiiiaaAPQ  LiNKuaa, 
Hojal  £nglnaen. 

[eia».1-Baaiat«noe  OoUa.-I  with  to  make  a  set 
of  redilaaoe  ootii.from  1  lol.OuUohui..    WIllMr.Bottone, 


oili  of  a  detector  galvanometer  ?—Xu.(aaaFQ  Liaa- 

[Biasl.]- Teleaoope  Byapiaoa.- Ihavea  llu.  glan, 

Ibaervatlooe  on  lh.°  pTaueta^^i^lniTlDB. 

[tlB33.]--rioUn  Strlnea.  -Four  itiingi  cf  hum 
engtb  and  malarial,  but  dl  dlEfeient  tblokDABes,  are 
tietuhed  on  a  vlollu  and  tuned  u  ai  to  give  auooealv* 
lllhi.    II  the  tenslob  be  the  ama.  compare  the  dUIerent 

CS18Il.i-aiQ.0.Q.— The  writer  haa  been  grlndlnc  a 


ItlBlt.] -BoltpiO  of  Sua.  Aii«.   19.-WU1  a 


engine,  wbioh  coit  me  4s.  pergallon ;  but  have  IpsI  tried 

well  as  the  former  oil .    Jf  y  man,  however,  Is  afraid  of  the 
oil  taking  Are,    Ho<r  can  1  ascertain  the  flash  pcdnl  of 
lbaollf-K,M.lL 
[«lMr.]— Photographlo,— I  have  a  r  by  I  rmU 

■lllm,  and  la 'numbered  T.    What  isthelooallengtholthli 
leni.  and  how  uan  I  nnmber  tbe  Biopi  ao  as  to  acrrespant 
Poolographlc  Society,  tablsi  of 

" '-  "-  "Hodera  Photo- 

corrsspond  irttk 
piKvaiTDu  wj  uLj.buu  lu^  jgiu.  .,ru>i  jvms^  Ctom  staudaTd 
4aa,  1  to  3tS,  but  are  uumberad  differently.    The  slie  at 

llSereot  aite   alopa.      Any   laformatlcs  wUl   oblige— 

[«lBJS.]-FhotoKi«liltto,— Is  the  tallowing  a  goal 
ievalopar  (or  "Ilioid  ory  platei,  both  ordinary  and 
apld?     Ho.  1  lolulton:  Uq.  ammonlae,  lloi.i  bromide 

ohil'lon  It  plauek  lu  two  ISoi.  bulilej,  and  each  Bllad  wltk 
vater.  For  daveiopfeg,  equal  qunntlliM  of  «oh  ol  tka 
atler  are  taken.    Will  thia  daveloper  keep  for  any  length 

apld  plates!     Any  torormallon  will  be  raoelved  wllk 
bank!.- B  KOIHNBB. 
Ceisig.]- Twiat  Drill  Apparatna.— win  aoyUad 
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r  —  •    »        »•     -T^*^— .»    .-•    t^jt..-   .  — .».  ^    ..j.»  — 

•  :  ■  1  -!-.:..*.  »i.--i  L-.«r  *«  TcfAT i  to 
'.  -^  "..  .1  :-.-  .»«  :«  -  ■•  ^■•--  «  rif^tii 
-.1.  .l:.  :  .*  JL.-.  :i-;  ?.:=  :*  *-"i  *"=  '>''.  J-  «-».*-■ 
-•  ;■.  ;  ..*-*  >".»  I'.il  .»- -  iv  oy  a*f  ^  Ai-d 
-■  .  :  c:  :.-:!.>.:  .;  .ijt.'e.  I  have  uo  mei 
^  ..r  .-r  :ri.»u-c.-.  i  wA!.:  to  use  iLe  laa 
.-*^: ';  -ei.-.=  .--.Tea:.  »s.i  -aAil  baru  rery  fiue 
>^A.f>.-.  1  J*.. I  •'..•1.1. 

:»:-.!&  .'-American  Or^an.— Thanks  u 

■o-i  •    ^:»:  .LjXi     Xwr  rcp.ici  lu  my  •lU'-'ry-    I  ^^ 

i  ir::.vr  .'^e.p.    ilr.  i-'r^er   u'lvirci  lo   h:*ve  ili 

»'.-t   TO. •.-.J*   :o  i.'iiitau-  t'lc  clirioiiet.    Will  i 

\f*.u-ir  luiu  iukving  ihoni  voice-i  to  luiicate  ihe 

m  n  '.'/uiiLejiie  I  by  him  .som«)  limt*  back  ? 

•i«i  liDi  iijteii-i  voiciuff  thy  ree-l3  myscil.     WK 

ii«:.Hcrit>f  till!  muiii  »1  ul  i»ro<iui'iug  tue  otlettf 

out  imitiii^' iim- hct  oui  ».f   ume  w.ta  ihe  oiae 

I  ••iku  iiuvc  tlu-  hilf-.si.'t  ol  .'♦it.  voicoJ  to  i'.i.iut 

iiii'l  if  It  wuiil.i  bf  tjuiiii.w.  iiroviixus  thv*  1 

v.ii.  r.l  I,,  ii,iit.i','  tho  Vii.l.i:K-e...» :-     If  «o.  1  sI'.j 

h.iir  row  iiu-.-.-  iii>ii-,4.1 «..:  :*-,.  .ui.l  a  .iilf  vv'a< 

iiiuko  liflloMji,  ,vo..  i:ii-  s..:  •>  lu-  ^.tv.-  u:e.  ai  i: 

Ihi-  iiii.iiJK^mi-m  u  uo;ia...-v.-.i;.    I  .^—  a:»;j 
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•  («Mal)  plu»d  on  Ihi  top  inil  blow] 

d  10  It  bj'four  HflU.  through  whluh  th«  < 
rUl-Or«Don"  »j  vhit  hK  tUnkiot 
t  Will  Mi.  Fijn  or  "  Oipuion  "  p\mtt 
It  mstliod  oT  AeLdc  tfafl  ToxhnmitDK  lu 

Ikoklash  In  Slide  Bnit  Sarewi  ■ 

ierow-Oattlnr  (Books  onV-Hj^ii 
Tgeij  vllh  tti«  Abkplag  of  ihtt  loot,  rlfnrt 

wtlo  ol  icrvw-onttkiig.  1  dont  vhut  [j 
1.  complUCliD  oE  Ublnol  chuiga  t±tc 

llMtrioI.tKliUiiK.~Cui  UT  nuW, 


d,™iJIlSlfl[lK1!J 


ABSWSBa  TO  OOR&XBFONDXirfs. 


Lildu  OB  itpAntd  pl«c«  of  p>p«-    ■-  Put  ^' 
ud  vhtB  ■umring  qoeriM  pat  the  nnmt 
■I  wBii  M  tba  UilH  ol  till  qoaris  to  whtah  th«  np 
lalu.    I.  Ho  ebuv*  b  mud*  lot  Inttrtlaf  Itttan,  qoarlii, 
or  nptlH.    i.  Littan  or  qoarla  ukju  (oi  iddnMM  oi 
muolnetann  tr  oofnapooduili,  «  wliMO  tool*  oi  athsi 
■ftlolH  lu  ba  puioliikBd,  v  «-" '-■ "-  '-■— 


Liiiwuod  ihiBOgh  tb*  pcM.  t.  Latien  wnt  t> 
odenBit  nndar  ooTulo  tlu  Bdltoc,  an  not  Tor 
tlia  Biuaa*  of  oompoDdaBti  ua   aot  (flTai 


li  MpwUUi  dnira  to  blal  Ho.  (.    The 
letten,  qunlea.  ud  npliei  i>  movil  for 

I  Indioatad  aOoTO,  which  uv  onij  of  lodf- 


tl  ua.      Th(    "  Blipnilnf   Skit 


fnllT  d«ci1b«(l 
Itat.  HbLoh  m  i 

Kodini  tbalT  q 
Boakblndlna :  No.  ■». 
UkUIo  muhliua  :  H«.  1.009, 
Elactro-munal* :  Noa.  T7S. 
LooquenTNa.  MB. 
puiam  UiUiig  :  Hoa.  138,  94 
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J.  PtHlu^  lugler  Hoiua,  DotUag, 
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(Thittaan  niiitlou.) 
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MlatloM   to   1,091,    b*   W.   J.  Ciin 
r.H«noB-Xllbaa,  T.  S.  toohla.  BUiik 


■aw>.— Tbuiki  (or  problemi.   The;  ali 

Walub.— Obligad  for  illp,  and  for 

au.— Ibrki  ara  UUd  oSfei  wtobr  i»;Ii 
r  •Kond  ■tiampt  at  I,03>, 
,  In  Uina-siaTn'i.  Wblta'i  aaooDd  mo  ci 
iD  Kttar  Btaal'i  dataiio*. 
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orKin-plsei  In   bulk   roloinaii  bol   the  "gal"   ll   U 
prlucipil  icqalilti,    Thara  li  no  itaA]  aniwei  to  e[lbi 
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b«»r«*  crrtint'ftlM  from  thfl  rlnrk  of  tho  Vlnmbf.rn,'  Com- 

imny.  llMlUUmll.  I.on.lon.R.(J.)-l*0()ii  Woomwokkkfi. 

iir  \(Ui  <H»iiitoi  rpf««r  t«  tho  Imnk  Toliimmi,  hire  an  in- 

»trupiritt  iumI  rxAiiiino  thut.      If  yoa  will  a«k  a  dfflnitc 

qui'Mtion,  It  hIiaU  tHi  AnawiTfld  or  ln«crtod.    There  N  not 

ntuoh  •'  rITnot  **  to  Im  obtainctl  from  m  imall  an  nffalr.) 

r.  *,».    (I f  t hw  water  In  linnl,  a  Imd  rlitorn  is  m  Sfood  m 

ainthiiiK  rl«».     In  lx>naon,  clutern*  aro  moitly  lined 

^  H  It  nlMo,  Init  nUto  and  load  are  frpqii<*ntly  n»ed.    Kna- 

l«t  U«m!  lr»»u  would  perkAjM  1)6  hrit  «f  all.)-0"AIlCOAL. 

(If  >ou  moan  vuloanito  or  elwnlte,  It  Im  not  enamel,  bat 

tii«t'iH'>t«t^«'^*B><r'>^«'**    8«o  |>.  429,  No.  nil,  and  the  In* 

dUn-i  of  l«a.k  volumM.)  -  KNquiliKii.    (Hco  p.  324,  Vol. 

XXW.    The  former  ii  made  nn  of  pieces  of  woo<l,  tho 

e\trrlor  l>eln)(  of  tho  expondtMl  shape  of  the  bellowit. 

When  th«>  latter  ic  flniihed.  the  centre  piece*  are  pushed 

out  and  the  former  Is  taken  apart  and  removed.    No 

Uvk  on  no  simple  a  matter.)— WATBU  TllUMi'KB.    (See 

p.  4M.  Vol.  XXXIV^  And  the  indices  of  back  volumes. 

The  methml  has  been  frequently  dcMcrlbed.)— Edward 

(Vnuy.    (.Yoti  must  use  your  own  discretion.    It   is 

uscleM  to  ooou])y  Kpace  a  week  later  with  replies  sent  in 

at  the  last  moment,  which  are  already  answered  in 

tho  follow luR  i»ne ;  and  as  far  as  fault-finding  with 

rr plies  goes,  wo  think  von  hare  done  your  share.    This 

week  wo  have  ngaln  left  out  or  modified  sereral  replies.) 

—  U.    1.    (Mathipson's  "Vado  Mecum  for  Inventors,* 

published  by  Mathieson  and  Co.,  Bartholomew  House, 

kC,  is  the  book  you    want ;  but  you  mutt  employ  a 

broker,  unless  it  is  a  very  small  sum,  when  it  can  be 

done  throngh  tho  Post  Office  Savings   Bank.)— J.   S. 

(No ;  we  mw  nothing  very  novel  at  the  Stanley  show 

Ibis  year.>— A  Vicrni.    (.You  have  no  remedy  but  the 

County    Court.    There   ii   notliing   criminal   in  your 

debtor's  conduct.)— VULCAN,  K.  K.  M.,  W.  Habgood. 

(In  type.) 


Xedloal      Eleotrloity.  —  Thousands  gratefully 

•riLD(>wl«dv«  thatthclCKDICAL  BATTiaV  COMPANVB  YAKIorS 
Xlkctkopathic  Appliancks  prompUy  rslicre  and  permanontly 
rare  all  DIveaaM  of  th«  Nerres,  StoniMh,  Ltrer,  and  Kldnoyi. 
THOUSANDS  of  nnBolicitedtiftimonUla reoeiTed.  Write foroonlM, 
or  ««11  and  m«  the  orlginaU.  Mr.  C.  B.  Hame«,  the  Eminent  Con- 
fnltlnir  Medieal  Eleotrlcian,  may  be  eonaulted  dally  (wlthoat 
ehanre>.  All  in  search  of  health  tboQld  wear  Hamea'ii  Eleetro- 
pathie  Belt,  price  tit.  (poet  free).  WUl  lant  for  rears.  New 
Pamphlet  (poet  free)  from  the  MEDICAL  BATTEBY  COMPANY. 
M.  OXFORb  8TBEET.  LONDON,  W. 

GHA&aBS  FOR  ADVSBTISINO. 

S.  d.     ' 

Thirty  Words         ..       ••    1   e 

■very  additional  tirlitworte 0   e 

trout  Pare  AdTerdaemeBts  VlTt  BhlUlngs  for>tIieflzBt40  worda, 
anowards  9d.  per  line.  Paiavraph  adrextisementB  On*  ShUIinf 
f  V  ^  •£**  front  owe  or  panynph  admrtiaemeat  in»«rted  fox 
MM  than  riT«  BhiUingik  Eednoed  tenna  for  series  of  mors  than  C 
iasertlona  majv  he  sMiertained  on  applioation  to  tho  Pabliahsr. 
ADVikTIBEMSirrSin  SXCHANaa  COLUIUI-^ok 

_,  s.a. 

Twenty-fonr  words      0   t 

Tor  ereryraooeedlngBlffht  Words 0   t 

ADYUTISKiaENTS  in  the  BlZPINirT  BALI  OOLUani. 

s.  d. 
Bbteenwords  ■•       ..0   6 

Tor  every  inooeeding  Bght  words OS 

*e*  It  most  be  borne  in  mind  that  no  Displayed  adTerriaements 
ean  aopear  in  the  **  Sixpenny  Sale  Culomn.**  All  adTertisementi 
mnstbe  prepaid  ;  no  redoctfon  is  made  on  repeated  Insertions 
add  in  eaaea  where  the  amount  sent  exceeds  O^e  BUllinff,  thf 
PnbUaher  would  be  frwtefal  if  a  P.O.a  ooold  be  sent,  and  not 
rtampa.  Stamps,  howerer  (preferably  halfpenny  stamps),  may  be 
sent  where  it  la  inoonTonie^  to  obtain  P^XO-'s. 

Ths  addzea  Is  inolnded  as  part  of  the  advsrtisemeBt,  and  oharfed 
Soi. 

Adroftlsementi  «Mt«<  reaoh  the  offloe  by  1  pjn.  on  Wednesday,  tr 
tisure  tiw^rtlwi  In  th«»  fnllnwinff  Frlrfar's  number. 

HoUoway's  Pills.— Hollo  way's   Fills  are  specially 

sdapud  for  th*i  youDir  ani  delicate  ;  their  frcntle  and  parifying 
•etion  rank*  theu  abore  all  other  medicines.  In  indigektion, 
y**^''***  sff'Ttions,  gout, and  rhuomatiiim  these  Pills  hare  aohlercd 
•'^^^["^"•^■iTfts  ani  rental  faoie.  They  exi>dl  all  ImporiUes  f  rom  the 
blood, and  thos  restore  cheerfulness  and  Tlgoor. 


CITATIC       ELECTRICITY.    —    THE 

J,r^^  JI-^JPLrENCB"  MACniNE:  HOW  TO  MAKE  IT  AND 
•  «'JT  7^^  ''*'*  *T.  By  JAMK8  WIMHIIURST.  THE"  COMPOUND " 
\rJjL^;^'^'K  MACHINE,  WITH  THK  EECOED  OF  SOME 
KXI'f.RIME.VTs,.ny  THOMAS  OBAY.  'Nunieroas  Woodcn's.— 
ro^'£'  »'KWTRIHS  and  CA}.,  iH,  Little  Queen-etrect,  W.C. : 
aB."*T  an-l  (Uk,    Pa(«'rn<j<it«>r-njw  ;   ami  all  Booksellers.    Price  6d 

EVKEr  WATCHMAKER  and  JEWELLEB  SHOULD READTHE 

H0R0L08ICAL     JOURNAL. 

Vonthly  dd.      KENT  and  CO. 

A*S';al  -.t:itr/,iiiiTi(,s  .1*.  fiilMfommouclng  with  any  month, 

may  be  k«-iit  lu 

Att.    u  ^'    ^*    BRITTEN, 

•*  »ft«  fU/r;lofUtH   Instltut^i,  North ampton-squaro,  Clerkenwell 

Ixmdon.  _       

K^1^ *i*V  '• '-' *•  «*''il  N O W  11 KA 1*  y ,"  l"  IIIC'E  HIX PENCE, 
NOWLKJJGE.       Edited     by     R.     A. 
,      .  i'lUK-TOR. 

1.  .bl '''■  '"'''*  *"''/  of  (.r'«tioii :  a  I'JaIn  Account  of  Erolntion. 
*■/  V^.muft  rM4  o*|.  ijy  M.  Matfl.u  Wllllanw.- rina^aut 
J."a"1  *'"'  "'•  **»'  "•■"**.  I«y  Ii*?"'/  J-  Hlack.-Myths  of  Night 
v..  ."•*'/  »lf  "  tiUlU  r^r.tdefiB."-  AifiTicanlitms.  By  R.  A. 
ft'"  ",t     t, ,,  nr,.j,t  t;olnwn.    Hf  "  /J^-  of  criubs." 

l^>t,Aoi,       l/tStiMAyH,  (JREEN,  and  CO. 

^PIIK    HI!  KKT     METAL    WORKER'S 

/^..^  *r  »  ir.  irAH«,l'/a^tl*-alTln-pUU  Worker. 
Mk.'-'.,  '"'•'  ''""M**l  ar^d  mitiftm  Rulfi  fur  striking  t 
*'•#-#*,  '•'•'•''•^  ttft  MiMi   Jf«».   *»n«i   ^WT,  sn* 

•M^  ^  *'"  '*'  r^^'fi  aiaininiNl,  pra/itlnftlly  tested,  and  raeeired  a 
irL. ''''''"'' """«.»#.*f.4*i.><rn  ff^ai  the  Use  MeUr  Kakcn,  Zino 

r',i,h,hm4  *i,ii  Mtd  by  tks  Autharonly. 

#^:"*^'"*«     ROAO,    LAMDEN     SQUARE. 
k.V'^'**^"**'/  fcw»^  •«  'i»»thi  '"^  >  !•«*  frss,  l«fc  id. 
r^'tJf.  mmAM  HiyaMe  P'let  Olllee.  (iamden-Toad. 


the  rarioua 
Tin-plaU 


H.W 


C^AfiK  8  TRANSIT  INSTRUMENTS. 

v#  tf/I  ''"•''*»>•.  M.  and  *l»  l*p.,g«»«i  mil»«'r»al  time  in  any  part 

yii^nTU*,Ms  (ii;n>K  for  jieating 

*'#  .  /L"  "   "'^  WATUR  t'triLH  Maf.sl'/ii«,  Vlu-  rlis,  <ai      " 
ft-»M      I  '"'""   **"'»»•  fw/fe,  lUfige  l»'»llersand  Bailis.  HU>am 
.hMM-^L"*"**"^'    1^   «UM|«,p4etfr«e.    J.  KL1;U11>UE,C4 


I 


(/'hurchrs, 
m  Appa- 
Coiisnll* 


"THE  MAN  WHO  READS  and 
knows  CASSELL'S  UNIVERSAL 
HISTORY — and  it  presents  no 
diflicnlties  for  the  plainest  and 
humblest  readers  —  will  have  a 
better  acquaintance  with  history 
than  most  men  bring  from  a  long 
school  and  college  career." — Bir- 
mingham  Post. 

New    aud   Revised   Edittox,    in  Monthly 

Parts,  price  7d. 

CasseU's 
Universal 

History 

WITH     ABOUT  ^ 

800  Illustrations. 

With  Part  I.  is  issued  a  LARGE 
PRESENTATION  PLATE,  hand- 
somely printed  on  a  tint,  consisting  of 
a  striking  Engraving  Tfrom  the  cele- 
brated Picture  by  M.  Gerome),  entitled 
"  Awaiting  the  Verdict :  a  Scene  in 
the  ALrena  at  Rome." 

*J^  Prospectuses  at  all  Booksellers\ 
or  post  free  from 

Cassbll     &     Company,    Limited, 
Ludgate  Hill,  London. 


OUR   BICHAHQB    COLUMN. 

The  charge  for  Exchange  Notices  ii  8d.  for  thejirtt 
24  wordtf  and  8d,  for  every  succeeding  S  toorat. 

GKkmI  Value  Offered  (oasb  or  Instnunento)  for  all 

kinds  of  sound  or  rspairahls  Bcdantiflo  Appliances.— Cap LATZI, 
Soienoo  Dopot,  Chanles  street,  near  British  Mtueam.  Istahlished 
I8<n. 

Orgun,  obnrch  or  chamber,  8  stops,  pedals,  bourdon, 

composition  pedalu,  interior  n«w,  319  pipes.  £z change  Harmouium 
or  American  Orgran.— Holt,  Ornukirk. 

Wanted,  I<axinoh  Engine.   Propeller,  lAthe,  Tri- 

eyole,  Peramhalator  or  Parts,  for  new  Tools,  Uatlery,  Plate.  MiiKM.4- 
laneoos  Hardware,  Sewing  Maohine,  BeTolrer,  Air  Oon.— llA&ill- 
soy ,  Deroran,  Ck>mwalL 

I  will  exchange  my  62in.  Bioyole  (by  Bayllssand 
Thomas,  Gorontry),  in  perfect  condition,  oost  £17  IQs.,  for  a  useful 
Lathe,  about  4in.  centre,  with  gap  hed,  Talae  about  £8.— T. 
Mastkiu),  Tentorden,  Kent. 

Will  exchange  56in.  Matchless  Bioycle«  good  condi- 
tion, balls  both  wheels,  for  Lathe,  withshde-riMt,  &o.-PK:fXSY, 
Uighcroft,  Dyke-road,  Brighton. 

Si  Lathe,  gunmetal  headstock  and  poppet  head,  dog 
chuck,  and  foot  motor  for  larae,  in  good  condition.  Oilers  requested. 
— DOVKB,  8,  Cllfion-sireet,  S.  W. 

Air  BeU  Indicator  4  hole^  in  working  order.  £x* 
change.— Apply  Joax  U.  HiXDLS,  Sdenfleld,  near  Bury,  Lane. 

Fair  of  Grown  and  Flint  COptical  Glass),  for  work- 
ng  4|  achromatic.    Exchange  spark-glTlng  indnotion  ooiL    Offers. 

— O.  WITH,  UKBBPOUD. 

Large  double-handled  Screw  Plate  and  Taps,  7 

Kiaes,  iln.  to  Jin.,  nerer  used,  for  ISin.  to  SOin.  3-hla  le  propeller,  or 
gaoge  fittinKs-— A.  HALLS,  Howard-street,  Yarmouth. 

Chime  Olook,  8 -day,  quarters  on  silrer-toned  bells 
hour  catliedral  gong,  height  tSin.  Accept  Gold  Watch,  or  oflen. 
—lb,  Fisherton,  SalLibary. 

Tenth's  new  Trioyclet  Grindstone  and  Frame,  4  new, 

perambulator  wheels,  axles,  plated  eave.  Offers.  Seen  by  appoint- 
ments.—W.  SMITH,  Bilston-road,  Wulrerhampton.    Stamp. 

Woodturner's  Foot  Lathe,  equal  new ;  Fump,  salt 
l-horse  Eogino.  Boiler,  tft.  high.  |  plaUti :  suit  engine  or  green- 
hoose.    Offutw.— W.  SMITH,  I^lsiou-road,  Wolverhampton. 

Trioyole,  **  Coventry,"  fast  machine,  good  condition, 
newly  paialed  ,  adjostabls  pedals,  *o.  No  reasonable  offer  in  ex- 
change ruf  used.— f  OBD,  75,  St.  Paul's-road,  Camdea,  N.W. 

BnflriAeer's  Tools  (workshop),  Files,  Ohisels,  Pcrew- 

Jlate,  Stooks,  Dies,  Taps,  &o.,  Grindstone,  in  stand,  &c.    Offaxs.— 
OKD,  75,  St  Paul's-road,  Oamden.  N.W. 

Wanted,  "  Sprairne  s  Electricity,"  and  Bottone's 

Book  on  Dynamo.  Exehange  .0«m  Air  Pisoil.  in  caie  ;  4|lh. 
Chromic  Acid,  Tennis  KaequoL— Sa>'I>bll,  le>,  Yallis  Way,  Vrome 

Very  powerful  Magnetic   Machine,  constructed 

with  Siemen'B  Armature  for  medical  or  experimental  purposes,  has 
a  Tariable  resisUnce  regulator  of  of  lOipOO  ohms.— HO  WABU,  Prest- 
wioh,  Manchester. 

Would  exchange  spider  wheel  Bassinette.  4ft  lAthe, 

9  Vol».ByoLiHH  11BCHA5IC,  >  bound,  and  Turning  Tools,  for  53 
Bloyols.— 70,  Pemeroy-strset,  Sew  Cross. 


Bleotrioity.— Six  pint  Boosen  Batteries,  in 

plets  ;  eighteen  quart  Bvnsen's,  I5in.  diameter  XbonI 
Electrioai  Machine  or  Slcctroidiorus.  Oflem— A51 
Ameraham  Yale;  Now  Cnna. 

Scientific     Books.  —  Offers.       "  Dloti< 

Ssienee  "(Dr.  Brande.  Y.tiA.^,  published  £iU.  •*  Se 
lognes  "  (Joyce).  publUhed  Is.  6d.  "  British  Manufaocs 
tries"  (Birmingham  Trades),  published  3s.  6d. 

Scientific  Books.~Oflers.    "  Mechanics, 
eal "  K  Twi«den  >,  publifthed  4s.  6d.     '*  Mechanioa  "  (Wora 
likhed  Ss.  6d.  •<  Steam  Engine  **  (Xren),  published  fs.  Sd. 
Tables  and  Rules  for  Stwm  Engine"  (Haldlcke),  pablisl 

Scientific  Books.  —  Offers.  **  Hydroats 
PneumatioH  "  'Larder  and  Lowey).  published  Ss.  "  Poet 
AcoostioA  "  (Proft-eii'T  Pepnor),  publUhed  f*.  "  O«om4 
Willook),  published  i%.    "  Light  **  (Professor  Pepper),  pi 

Scientific    Books. — Offers.     **  G«ometri< 

ing**  (Blnns),  published  t%.    *•  Xlemeataaj  Geometry 
published  3a.  6    "  Solid  OeometTy  and  Gonto  Beotions ' 
published  3s.  6d.    •*  PraoUoal  and  Solid  Gtoometay"  (P 
liahedH.Ad. 

Scientific  Books.— Offers  **  Alg  ebra  **  (Tc 
published  2b  6d.  "  Euo'.id  "  (Todhunter), published  Is.  M. 
metiy  "  (  Hall) .  published  Ss.  6d.  "  Mensuration ,  Plain 
(Boucher),  publl.hedls.6d.— Apply,  Mr.  ASIiaBW8,40, 
Vale.  New  Coses. 

Comet,  oost  SOs.    Will  exchange  for  good 
or  take  one  guinea  in  easK.    4  shanks  and  plated  mootl 
PuLLBB,  Westerham,  Xent 

31  centre  Lathe,  four-speed  flywheel,  with  t< 
change  Tricycle.— TolkxaX,  39,  Ldedon-rood ,  Finsbury 

Portable   Electric   Light.  —  9-'cell  Bi 

Battery.  In  neat  ease  ;  also  S-eandle  Incaadesoent  Lam 
plets.    What  offers  ?— fiOABE,  >,  Bhodes-etrtfet.  Halifax. 

Spark  Ooil*  'Sin.  spark.  Exchange  for  a  s 
Sewiug  Maffhine  or  Cheffomore,  ralue  X3<— P.  SMITH,  'Ji 
ton-street,  Gamden,  N.W. 

Vacnnm  Tabes  wanted.  Bxchange  Me<] 
and  Battery. -P.  SJMJTH. 

''  English  Kechanic**  Vols.  XL.,  XLI.,  a: 

unbound  ;    "  Clifford's  First  Principles  of  the  Ezaot 
wanted,  or  offers  ?- W.  H.  M.,  91,  Scnllo-place,  Dublin. 

Wanted,  for  lecture  purpose,  thoroughly  well  m 
HOBUuXTAL  or  Bram  JEXGIXS,  no  boiler,  about  |  b-are 
for  good  Scientific  Exchange  or  offers.— Mr.  How.  75,  ( 
land-etrecr.  W. 

"Webb's  Oeiestial  Objects"  and  " 

Star  Atlas."  Wanted,  "  Garpeuter  on  the  Minnscope,"  1 
or  other  Micro.  Apraratus^— CHArPXr,  Aldwick  Cottag 
ham-road,  Bournemoath. 

7iranted,a  Wealemefaa.  good  condition. 

HOlMUSr,  n,  upper  Walhooae -street,  WalsalL 

What  offers  in  Lantern  Slides  or  old  Optic 
mentiforOiiOUlXBTTK  and  TU^KS,  quite  perfect.— 1 
17,  York-street,  Nottingham. 

Micro.  Blides  or  accessories  wanted  in  excl 

"  KMimrs    MKCHAXlCS     DlCTIOXART,"   in    pans, 
'*  Cawell's  Uittonr  of  England  "  last  edition, »  rols  in  ps 


lished 


Caaseil's  Our  Own  Country,"  complete  in  par 


or  separate.- MIOBO,  3,  lAnsdowne-tenrace,  St.  Mary*a-i 

mouth. 

Complete  set  of  SELF.  Engine   Casting 

cylindem,  turned  and  bortd.  What  offer^  Stamp  lor  i 
314,  Alezandza-roal,  Ford,  DvTonport.        * 

TricyclOf  Oentanr  ConTertible  Sociable,  go 
tion,  cfiet  £33.    Seen  by  appointment.     Whatoffvrs  ? 
cTole,  Cripper  pattern  wanivd.— £.  M.,  G-*^,  Lowdcn-nM<l.  I 
b.E. 

Wanted,  Launch  Bnginc,  3ia.  bore,  ami  boiI> 
Will  exchanire  BoiLVB.  I3in.  by  U.  fittings  and-flrebux,  } 
work  at  luulb.,  worth  r?  ;  also  Hurisontal  Euirine.  1  b 
oaah.— C.  WatSOX,  Biyburgabe-streei,Boocles,  Suffolk. 

•  Books.— Britten's  "  Watch  and  Clockmaker 
book,"  Btrckett's  '•  Clocks.  Watches,  and  Belb."  Hsalnck 
work,"  Goodere's  *'  Elemen.s  of  Mechanism,"  Sbelley'd  ■' 
Aiiplianc\-^"  All  rolumea  cluan  and  perfect. — Offen  tu  0 
road,  Brixton. 

.  iiacint?  Schooner,   '*  Ariel,**  66in,  long,  b 

splendid  roller.  Photo.  Sd.  Wanted,  Engine,  about  3in. 
iiuil.'r,  rihtfU  4rin.  by  l&in..toyalaaof  £7.— ASOBBfTS,!, 
terrace,  Uolloway. 

Will  exchange  Uodel  HorixontBl  Bnffii 
cylinder,  and  onv  Rirte,  for  back-geared  sliJe-reac  LaLh< 
eentres,  or  Looomutive  Engine  and  Boiler  about  liin. 
HOWK,  Byburgh,  Norfolk. 

4in.  stroke  Slottinsr  Xachine,  Manchesi 

has  compound  circular  table,  self-aotiag  all  stiottons,  t 
gear  for  power,  nearly  new,  oust  tVS.  Bxchange  offers  c 
— 4>4,  Park,  Eodee. 

Bench  Lathe*  t}  centres,  back-gear,  slide-i 
ehuoks,  Xi  lUs. ;  fin.  spark  ooiL  Often.— HOBY,  'J3,  Mt 
Dublin. 

Book  or  Babbit  Bifle,  flnt-dMS  make,  aa; 
ment,  cost  i&  lOe.    Offers  in  lathe  requiaite-f,  1 -horse  boilt 

Wanted,  good  Lathe,  complete.  Exchange 
English  leTer.— F.  U5DKBWOOD,  BeTerlof. 

Water  Motor,  about  half  horse-power,  in  gt 
log  order :  will  take  good  exchange.— A.  WALT05, 9,  <^ 
stre«t,  Sboke-on-Trent.  . 

Engine  and  Boiler,  together  or  aepani 

lone  power,  must  be  ' 

Mr.  HY.  PBJLBBBTOjr, 

!*OaMell's  BneydlorflMiia  Bictionai 

issuing,  **  A  to  Olos,"  in  3  Tola.,  lis.  each  :  Orlfllth  and 
'-  Mlorographio  Dlotioaary,**  complete,  f  I  Ss.  6d.  pacta, 
"  Electrician,"  9  to  17,  unbound.  Wanted,  BrieaaBla  U 
Lathe  and  Fretsaw,  with  aitaehmeata,  Laths,  or  oflas 
Olenmore,  Hampton  Wlok,  Middlesex. 

Large  Air  Pump,  in  working  order,  reoe; 

WUl  take  good  Clarionet,  Cells,  or  Modsk—aiBaBAVT 
groTO,  Peokham,  SJB. 

Steam  G-ange,  Sin.  water  gauges,  safety- 
new  ;  bin.  Invincible  Lawu  Mower,  ooet  Mis.  Bxchani 
Letten  to  W.  Sblth  ,  Bilston-road,  Wolvwhaiaptoii. 

Set  of  3  H.P.  Vertical  Engine  Patterns 

make,    costs  a  at  sale.    What  oOeca  ?— R.,  H,  Alsss 

Ford,  Deronport. 

Chamber  Barrel  Organ,  6  stops,  S  tensla. 

kered),  8ft.  high.  Will  exohange  for  laiye  Bo  ' 
ioyele.— J.  L.,  S7,TlafBlcar«trMt,  Brig  hloa. 


1-hone  power,  must  be  In  good  eoadition  ;  good  exduai 
^     ,  WelbeckHerrace,  Weateim-poad,  D 


^aered),  8ft._hl|^  Will  exohange  for  laife  Bookssssy  I 

Wanted,  Magio  Lantern  or  DiMolTiiig  View 
oil  lamps.    Exchange    Sssteio  Ufht  Appantes,  la 
Lamps,  InduoUon  0(4L— Addxeai,  GuaBCOaL  WOBKi 
street,  LiTerpool. 

Phonograph.— Wanted,  a  flrst-etaai  lood- 
instrumenu  Must  be  low  la  pnee  and  on  apsnivaL  ( 
Qhante.-F.  H.  !>.,  86,  ShiafchaJ  wsd,r  '         '^ 


3in.( 


Xzchange  4Sia.  Biejrolft,  eoit  AlO^  good  ■■ 
u.  or  S|in.  Baekftsnd  iMluaai  mifc  issl    W.  ▲.  Co 

Orffoiajitet  ^wy  powerful  taae;   Wkat  oA 

SAuai^BBS,  DieUenq^i  Beale. 
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ASD  WOBLD  OF  SOIBNOE  Am>  ABT. 
FRIDAT,  XASCa  II,  ISBT. 


nsZiiTTs  iTBW  BCRxw-cuTTnra 

APPARATUS. 

FOB  many  je&ra  put  attention  haa  been 
dmni  to  the  difficulty  of  traciog 
MirewB  by  band  with  the  ordmarj'  chasing 
tool,  uid  from  time  to  time  the  inventiTC 
fkoolty  has  been  ezercised  ia  devising  espe- 
dianta  to  facilitate  this  work.  Sooceas  baa 
iMen  bnt  partial  hitherto ;  for,  altbongh  at 
bit  light  it  maj  appear  a  simple  matter  to 
•miim  a  meohaoical  apparatus  in  connection 
vithtlw 


some  BQcb  snbstitnte  aa  I  am  abont  to  laj 
before  the  reader,  and  vhich  I  am  glad  to 
sa;  originated  with  a  paper  of  my  own  some 
time  ago,  entitled  "Screw  Mania."  I  there 
endeavoured  to  point  ont  what  wM  needed, 
and  why  it  waa  needed,  and  the  inventor  waa 
stirred  np  thereby  to  a  series  of  experiments 
by  whic^  the  present  apparatns  waa  nlti- 
roately  developed.  The  ingennity  displayed 
will,  1  think,  bardly  be  called  in  qnestion, 
even  by  the  most  captions  critic.  Let  it  be 
at  once  understood  that  it  is  only  for  that 
kind  of  sorew-entting  of  which  I  have  just 
spoken  that  this  contrivance  is  introdnced. 
It  is,  therefore,  for  the  amateur  and  instru- 
ment maker  that  it  is  pecnliarly  snitable. 
It  mav,  however,  be  added  to  a  back-geared 
or  sell-acting  lathe  to  increase  its  capabili- 
ties. Its  advantages  over  a  traversing  man- 
drel may  be  thas  stated  :— I.  It  is  infinitely 
less  costly.    2.  It  will   ont  screws  upon  a 


the  rotation  of  which  by  means  of  a  roller  in 
contact  with  its  face  gives  movement  to  a 
horizontal  bar  carrying  the  chasing  tool,  the 
pitch  of  screw  depending  npon  the  angle  at 
which  the  swash-plate  is  set.  I  myself  sng- 
geeted  some  years  back  the  possible  nse  of 
snch  swash-plate  in  this  manner,  bnt  am  fr«e 
to  confess  tliat  the  difficulties  attendant  npon 
its  practical  adaptation  appeared  so  insor- 
monntable  that  I  gave  np  the  idea  as  an  im- 
pncticable  arrangement.  Hr.  Niblett'a 
mechanical  knowledge  and  ingennity  en- 
abled him  to  master  these  difficulties  by 
giving  to  the  disc  one  revolntion  only  to  24 
revolntiom  of  the  mandrel.  This  is  the 
secret  of  the  practicability  of  a  swash-plate 
for  the  purpose  in  qnestion,  becanse  if  it 
makes  torn  and  tnm  with  the  mandrel,  enly 
half  a  thread  of  any  given  pitch  can  be  nfr- 
toined  by  its  means  ;  bnt  another  difficulty 
has  to  be  battled  with.    If  a  bar  is  in  contact 


1^0,  nothing  is  more  difficult  than  to  do  this 
with  aconracv  without  considerable  altera- 
tioni  of  the  uthe,  or  considerable  additions 
to  it  Screw- cutting,  moreover,  is  of  two 
kiodt — via.,  for  metal  sorewe  of  varions 
liisii  for  which  nothing  can  beat  the  ordinary 
■df-acting  lathe,  and  the  special  machines 
for  makaa  bolts,  nnts,  and  smalt  screws  ; 
tad,  Moonoly,  such  screw -cntting  as  embraces 
ttie  work  nsiially  done  in  the  lathe  with 
trmrerving  mandrel  screws  of  short  length 
in  wood,  ivory,  and  occasionaUy  brasSj  for 
which  the  self-acting  lathe  is  comparatively 
UMleas.  I  make  this  distinction  here  very 
Mophatically,  because  amateurs  are  some- 
timea  induced  to  buy  self-acting  lathes 
under  the  impression  that  they  will 
be  enalded,  by  this  mesns,  to  cut  screws 
upon  boxes  and  similar  articles,  and 
■m  diiai^Kunted  to  find  that  the  lathe  is  not 
rt  all  suitable,  and  is  very  unfit  for  ordinary 
tBTBtny  in  wood,  the  saiddle  and  irremovable 
nrt  bemg  oontinnally  in  the  way.  For  such 
woA  aa  moat  amatonra  engage  in,  the 
faatvniiig  mandrel  ia  alone  anitable ;  or 
TOb  ZLT-V*.  U4e. 


addea  to  any  lathe  without  difficulty, 
4.  Instead  of  copying,  it  will  originate  any 
thread  from  about  6  to  the  inch  down  to  the 
very  finest.  It  is  always  ready  for  action 
and  when  by  its  aid  the  desired  screw  ha 
been  cut,  the  only  part  that  is  in  the  way  is 
unhooked  and  set  aside  in  an  instant.  There 
is  nether  cogwheel  nor  cord  reqnircd,  and 
the  actual  working  part  remains  npon  the 
mandrel  alwavs  ready  for  nse.  The  ] 
may  at  oncd  be  stated  as  under  £3.  ! 
are  the  rliums  of  this  apparatus  ;  and  if 
they  are  duly  met,  I  think  a  great  boon  will 
have  been  conferred  npon  the  little  world  of 
amatouT  turners. 

It  is  somewhat  difScult  to  describe  so  that 
it  ahall  be  thoroughly  nnderstood  that  part 
of  the  arrangement  by  which  the  slow  motion 
ia  attained ;  bat  it  will  be  recognised  aa  a 
modification  of  Jewsbury's  internal  gearing 
patented  about  20  years  ago.  This  is  adopted 
in  order  to  impart  a  very  slow  but  even 
motion  to  a  revolving  disc  or  swaah-plate, 


with  a  Bwash-plato,  the  latt«r  will  not  give 
uniform  motion  to  it ;  it  becomes  necessary, 
therefore,  to  aubstitnte  for  the  flat  surface  of 
the  disc  a  certain  definite  curve  to  equalise 
the  traverse.  This  has  been  effected  by  the 
maker,  who  ascertained  the  curve  hy  experi- 
ment ;  hut  it  is  one  that  a  mathematician 
could  easily  decide  and  plot  for  the  purpose. 
It  is,  I  am  told,  a  spiral.  Another  desi- 
deratum, and  a  very  important  one,  ia  this  ; 
The  traverse  should,  if  possible,  be  madeand 
arrested  at  a  given  point  withoot  stopping 
the  lathe,  which  should  throughout  preserve 
its  usual  rate  of  speed  ;  this  also  hasbeenmost 
cleverly  effected  by  the  form  given  to  the  d^. 
The  lathe  U  driven  aa  vival — the  tool  (roiisJi 
along  iU  appointed  path,  stops  a  ftic  teeantb, 
and  rettinu  to  the  ttarting  point,  from  wUa 
it   again    slarti   automaticallii    to    relant   m 

So  far  as  I  know  this  is  the  only  screw 
cutter  that  will  do  this,  and  this  aloui 
serves  to  stamp  the  invention  o.-<  one  of  vei; 
special  interest  and  value.  The  screw  nUQ 
be  right-handed  or  I«f  t,  at  pleasnre,  as  the 
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iravone  is  ctin.ill,v  uuiform  in  either  direc- 
tion. Evor^vont^  knows  the  care  Doed(4  with 
i  tnTci'iitii;  mandrel,  and  the  uecesaity  of 
waly  allowing  the  Hjwheol  to  take  a  half 
mrn  to  anil  fro  ;  and  aJdo  with  any  appamtu! 
■onncvtod  with  the  overhead  tho  nuitutaco  oJ 
idjusilin^  the  cords.  Dut  here  there  i' 
lothjng  to  be  done  but  to  keep  the  lathe 
teadily  running  as  osaal,  and  to  mOTe  back 
lie  tiHil  slif-htlj-  on  its  retnrn  Jonniey  to 
»T*Tciit  it  from  crossing  the  thread  with  a 
eft -hand  one. 

I  h»Te  thought  it  better  to  lay  before  the 
-eader  these  iwrticulan  that  he  may  bo  able 
Bare  thoroQghly  to  grasp  the  details  of  the 
nstmment.  I  do  not  aaj*  that  the  rate  is 
lo  perfectly  uniform  aa  to  cut  a  thread  with 
aathemnticnl  precision  ;  but  that  it  will  do 
*bat  a  traversing  mimdrel  will  witiiout  the 
tnwhock^  of  that  costly  affair,  I  am  ver}^ 
uppy  to  lefitify,  for  I  have  the  arrangement 
itted  to  my  own  lathe,  and  have  practically 
oeted  it,  and  I  could  desire  nothing  better. 
.  have  cnt  wood  and  brass  with  equal  huccbrs. 
ind  I  have  no  reason  to  think  that  it  would 
!ail  upon  iron,  upon  which  metal  I  suppose 
'ew  would  be  inclined  to  test  the  strength 
nd  eapabilitj:  of  a  costly  traversing  mandrel. 

I  will  answer  any  questions  put  to  me  in 
he  pages  of  the  ENCLi.sn  IIeciiank;  as 
airly  and  fully  as  possible  \  but  I  have 
lotmng  to  do  with  mere  criticism  of  an 
Qvention  in  which  I  have  no  sort  of  pecu- 
liarr  interest.  I  shall  give  mj  own  fair 
frimon  of  itii  merits,  and  leave  the  inventor 
rr  defend  it,  where  snch  defence  may 
ppear  nec«sury.  Fig.  1  shows  the  ap- 
antu?  attached  to  the  mandrel  of  a 
ithe  with  one  cone  and  back  centre. 
'ig.  'i  chows  it  as  sent  ont  by  the  maker, 
ivtni  male  and  female  chasers  being,  hi 
ver.  eitrs?.  Ordinary  chasing  tools  will 
luwer  if  thshandlee  are  removed  ;  but  those 
bowo  arc  v^ry  convenient.  The  part  seen 
n  the  npjx:r  left-hand  comer  is  (»lled  the 
r«!-Lar."  Iiiiia  smooth  rounded  bar,  which 
an  U:  Klid  friFward  in  its  bracket  until  its 
bdnc^d  extremity  enters  a  hole  in  the  back- 
late  ijt  the  driving  apparatus,  as  will  be 
ereaft^r  explained.  The  bracket  is  secured 
V  a  U/lt  Ui  the  headstock.  It  is  shown 
lace  in  F'ktk  1,  3,  and  4.  Upon  the  upper 
irfact:  of  thi-  Mlidea  the  booked  or  hollowed 
aiT  of  th':  attachment  with  roller,  and 
trough  a  m'lrtise  in  the  bottom  part  of  this 
v*':^.  a  Hat  iitoel  bar,  adjustable  as  regards 
«  liii^thby  lucjuu  of  adamping-screw.  The 
ther  end  of  this  b*r  baa  a  spring  dip  and 
ghteninf^Hicrew,  tn  which  is  secured  the 
lank  •>f  the  t/xil -holder.  The  latter  has  a 
it  ',1  wood  attached  aa  a  handle,  so  that 
totu  the  tbroad  in  aecurt*),  it  can  Ije  used 
:  k  hand-fyil,  and  dutachul  from  the  bar  to 
ixplitt*  thi  Hcmw.  The  little  chaning 
^tlf.  Ufs  danip<d,  a«  shown,  in  thin  nhank. 
ht  iAt,  with  aJI  tliat  is  attached  to  it,  is 
tvrt  iiB  and  *<:t  aside  in  a  moment,  and 
ntunn  hut  what  in  mmu  in  Fig.  1  remains, 
r^  W/w  «,»«:  U,  thft  ajijilianrMi  by  whirb  the 
t^  'A  U**'irvt  u  AblaiuwJ.  This  ounniHtN  of 
nr.si  '/t  4ik:  '>f  iron  pivitty)  on  the  outside 
'  th<:  brk^i  ':>*<:  in  which  tlid  glaring  in  c<i 
xhifA  whi'^ti  imparts  tli<:  Aim  motii 
>  M,^  '-.'Vf.  ar.d  Aw.,  the  rato  Ixiing 
■0.u\  -a-n  Uiiii  'it  t)i';  flifV.  Ut  24  turriH 
'  •.t.f.  u.kt.'lT-A.  Tlxi  irrialJ  ateel  rollflr 
Av.bMl  W.  thn  h'lbk'yl  ann  iiliding 
y.t.  'xi  tr^.l  lAi  M  b<Jd  in  c.iita^.t  with  tho 
*■*.  '.f  *.;..'.  ''.I",  t^  4wa*h  j'lat*,  and  lh<i  angl'i 
:  «.-..r.n  \;.i:  ut-jir  ts  fisR'I  <l<rUirniin'w  tho 
W  ',f  ■t-'if.  .r.  '>tb<:r  worilN,  ttie  pitnh  of 
^   i.f.-n       '\l,-.  'Iw:    ha*   xX\m\M    Ui    it  a 

.,u  •.'.->>-/:  ;..!*/:  '<r  >f;':I  f\\n\  Ui  a<rt ax  a 
;..'.•*•  »•.-:  •.'.  '..".■  hrwi  npiin  which  it  rtntf 
tt..tt^*:  »  •'.'.<-,'  'A   Imm   ruirnlxTni'l    with 


■  V,  '.i.^.  [..V.., 


nfiii riv\,  niljuHt 
H:t   I/,  W'>rk   t(i 


deecriptton  and  view  of  apparatns  first,  to 
prepare  the  reader  for  details  to  follow  ;  but 
enongh  has  been  said  to  substantiate  the 
absolute  novelty  of  the  plan  as  alao  its  sim- 
plicity. Many  a  time  have  I  worked  at  the 
swash-plate  idea,  which  seemed  to  me  the 
one  thing  needful  ;  but  I  could  not  devise  a 
slow  motion  which  would  enable  the  swaah- 
ploto  to  remain  on  the  mandrel,  and  yet  not 
partake  of  its  rate  of  speed.  Now  it  is  don? 
it  looks  simple  enough,  but  every  inventor 
knows  how  difficult  it  is  to  work  out  a  simple 
design  so  as  to  make  it  practically  efGcient. 
The  manipulation  of  the  tool  and  tool  bai' 
presents  no  great  difficulty,  absolutely  aone 
at  all  after  afew  trials  have  given  the  requisite 
confidence.  Tho  right  hajid  gras[»  the  tool- 
holder,  and  the  left  lays  hold  of  '' 
roller  arm,  keepiuK  the  same  rcjler 
easy  contact  with  the  face  of  the 
BWBsh-plate.  The  arm' and  tjie  tool-holder 
both  lie  horizontally,  the  latter  being 
supported  by  the  tee  of  the  ordinary 
hand-rest,  or  aspeciol  tee,  which  will  be  sup- 
plied, if  desired,  made  with  a  flat  enrfaca, 
and  with  the  end  LUmed  down  at  right 
ingles,  and  filed  up  to  enter  the  hole  to  be 
screwed  in  the  case  of  a  female  screw.  11  ' 
convenient,  hnt  hj  no  means  essential,  and 
ordinary  rest  will  answer  very  well, 

I  can  foresee  an  objection  likely  to  be 
made — via.,  that  a  mere  bar  held  in  the 
hands  will  prove  too  unstable,  and  that  it 
should  be  made  to  slide  in  bearings.  Directly 
you  begin  that  sort  of  thing  you  begin  to 
add  complications,  and  to  deifflrt  from  the 
simplicity  of  the  apparatus.  At  the  same 
time  I  consider  that,  the  actual  invention  is 
the  application  of  the  swash-plate  to  screw- 
cutting.  This,  as  well  as  the  details,  is 
patented.  But  the  sim)>le  band  manipula- 
tion of  the  bar  and  its  adjuncts  will  be 
found,  on  trial,  to  constitute  a  valuable  and 
perhaps  necessary  fcatnre  of  this  plan.  The 
tool  needs  just  that  power  of  adjustment 
thus  obtained.  It  is  slightly  drawn  Ijack 
aft«r  eocb  cut,  and  replaced  as  soon  as  the 
traverse  movement  recommences.  There  ii 
always  time  for  this,  because  the  traverse  in 
either  direction  ceases  (the  lathe  still  run- 
ning), and  the  tool  remains  quite  still  a  few 
momenta  before  the  backward  traverse  begins 
again ;  and  there  is  no  fear  of  the  tool  not 
falling  into  the  cut,  for  it  cannot  do  other- 
wise, there  being  no  back-lash  or  loss  of 
time,  because  the  motion  of  the  swash-plate 
is  continuous,  although  its  action  is  to  give  a 
to  and  fro  movement  to  the  bar  and  tool. 
0.  J.  L. 


WABHIVa   BAILWAT   CARAIAflBS. 

RECENT  railway  aooidenta   in  the   United 
Htates  have  produced  a  load  outcry  there 
ikgalnst  the  use  of  stoves  and  petrolonm  lamps 
(or  the  warminr  and  lighting  of  the  can,  and 
the  subject  has  been  debated  with  mnah  energy 
by  the  varions  societiea  of   master  mschanlos 
and   railway     managers'    associations.     Fires 
i«uiiod     by     the    stoves    used     for     heating 
uara  are    of    not   unfrequont    oecnnenoe    on 
American    railways,  and  occasionally  when  a 
train  is  iderailed  or  dimbled  by  a  collision  the 
nwnlt  is   great  loas  of  life,  as  in  two  reoent 
uooidont«  which  happened  on  the  Baltimore 
and  <Jhio  and  on  the  Uoatou  and  Albany  roads. 
In   thiH  oonntry  wo  put  up    with    the   foot- 
warmorN,    because   our  railway   journeys   are 
mniparatlvolyHhort,  anil  the  weather  is  rarely 
■>  HRvcro  for  any  long  tinio  as  it  is  in  America. 
'hem,  however,  not  only  are  jonmByB  of  thou- 
in'lsor  III iln>  common,  bat  the  winter  in  many 
laiim  Instill  fur  months  at  a  freezing  tempera- 
turn  anil  iKilow.      Again,  it  is  often  the  case 
vara  wait  for  hoars  nt  stations,   and,  In 
I,  it   is  imperatively  neoussary  that  some 
,H  shoulil  lie  provided  for  warming  them 
I  ofxiaHion  n-i|iilrcs.      Thot  has  generally 
ilunii  liy  ineans  of  Htuvos  within  the  car,  or 
iiLLitchfi'l   on    Uia   outHiile  ;    bnt   it   has   been 
'larilly  pruvnil   tliat   boCh  are  dangerous 
[imthr^ls.     In  tliij  uOHu  of  stoves  lltted  beaeaCh 
floors  of  the  earn   it  is  nsnally  necessary 


for  the  attendants  to  bo  fnttjdf  of  the  bala  to 
ngnlat«  and  replenlsn  An ;  and  ■■  tlMt  fa 
objected  to,  tlie  majority  of  can  an  still  heaW 
by  stoves  placed  inside.    Stores  e«n,  however, 
be  so  fitted  to  oars  that,  wUIc  tlw  tannlnr  ftwl 
is  really  beneath  the  floor  of  the  nhiak,  ths 
fire  can  be  tegnlatad  and  fsd  Irm  the  iniids, 
the  heated  air  ODming  in  thmorii  tha  irint 
both  warming  and  ventOati&g  tb/B  ear.    na 
real  danger  from  burning  np  in  aacidants  adiw     I 
from  the  fact  that  in  the  majodtr  of  acddenu 
the  passengers  are  nnahle  ta  get  ont  of  tlu     I 
cars.    Some  experts  s^  that  Uict  would  raU«    I 
have  the  stoves  inside,  baeaaae  than  they  oanU     I 
reach  the  red-hot  dndeia and  eztingnish  then;    I 
while  others  assert  that  with  tiie  ftorss  ontd^     I 
and  the  exterior  of  the  floor  foopeilf  plata^ 
there  ought  to  be  no  danger  at  alL    In  vtow 
of  these  aignmentait  ia  not  sntprfsinf  thattki 
tendency  is   to  try   at  least   BneriasQto  is 
utiliaing  the  boiler  steam ;  and  it  is  palnM 
ont  that  the  quantity  of  steam  raqnirad  to  tat 
a  train  is  only  a  small  fraction  of  tlkat  irhtt 
can  be  generated  in  a  locomotiTS  boilar.    "Rm, 
in  Hr.   Forney's   Jtailroad    a»i    SifineeHif 
JimnMl,  It  is  said  that  one  of  the  apeokentli 
recent  meeting  gave  the  heating  sntfsoe  ia  i 
Baker   heater   at   SSsq.ft.,    so  that   a  tail 
□I  twelve  oars  would  have  a  total  snrfkcili       r^' 
its  heaters  of    5-S   x   12  »  S7-2«iJt.    An «. 
nne  capable    of  hauling  such  »  train  wMdi 
have    about     12,000flq.(t.    of    heating  lu- 
face  in  ite  boiler.    Bnt  owing  to  the  fond 
draught  and  other  causes,  probably  a  mgok 
greater  amount  of  heat  is  transmitted  thnn|k 
a  square  foot  of  heating  turf  ace  in  a  looomatin 
boiler   than  is   conducted    through  tiis  atai 
area  in  a  Bakei  heater,  so   that   looomotin 
boiler  heating  surface  has  a   much   greitv 
voltie  than  that  in  a  oar  heater,  from  which  it 
Followa  that  only  a  small  fraction  of  Oa  capa- 
city  of  the   locomouve   boiler — probably  1m 
thou  half  of  one  per  cent.— is  required  to  hnt 
a  train  of  twelve  cars.    This  fact  is  important, 
because  it  ii  gfeneially  believed,  and  is  oFtsa 
asserted,  by  master  mechanics  and  those  wlio 
should  know,  that   locomotives  cannot  cuts 
iiteam  enongh  to  draw  a  heavy  tndn  and  hMts 
train  of  can  too.    If  the   steam  reqaind  to 
warm  the  can  i«  so  small  a  proportJon  of  tint 
which  a  locomotive  boiler  can  generate,  thsa 
che  difference  between   good   firing  and  bid 
would  compensate  for  the  drain  on  the  boilu 
for  heating  purposes.    If  these  ate  the  faetaia 
the  case,  then  the  objection  so  oftmnrgtdto 
heating   with    steam     from    the    loeomotin 
has    a    very    slight    foundation.     liis   pia- 
sident   of   the   Hew    York   Ceutral  Bailnad 
points  out  that  it  is  not  always  possibli  to 
have  an  engine  attached  to  a  waiting  cor  oi  ■ 
train  simply  to  give  beat.    Another  objeetiin 
to  steam  is  that  after  a  train   has  left  N«' 
fork,  for  example,  It  will  pickup  additional  osK 
at  Fonghkeep^  Albany,  TJtiaa,  Syraeasa,*!!' 
BO  on.    These  oars  have  bean  woiliiw  hi  tba 
statim  In  advanoe  of  the  coming  otue  inia 


paasangws  — 

Often  they  are  sleepers  in  whidi  paiaona  h*i* 
gone  to  bed  early.  They  must  ba  kept  waA 
and  how  is  that  warmth  to  ba  had  from  IB 
engine  drawing  a  train  milea  awayr  It  IM 
lieen  proposed  to  have  a  special  boiler  attaohid 
to  the  baggage  car,  with  a  special  attandaat. 
This  would  elve  heat  to  ths  comnletafaalai 
liut  as  it  ii  donbtful  whether  th«  pun  Los  nv 
been  put  into  any  kind  of  snooMstnl  opaiv 
"  '  considered  that  what  moat  ba  dMtad' 
9  of  heat  for  eooh  oai,witluntth8us 
of  fire. 

In  this  ooimtty  ezperimants  hava  nontly 
been  made  in  warming  the  'w?T"hiii  witli  stMm 
hot-water  pipes  from  tJie  engina,  bnt  than 
have  been  mode  only  on  local  tetins  whiok  aM 
rarely  broken,  and  which  nu  amly  oo 
tively  short  distances  at  alow  spaad,  i 
the  real  want  ia  a  method  of  elBnemtl^  wi 
ing  the  express  trains  which  nwta  1 
runs.  In  this  case  It  fs  donUf  ~ 
tho  steam  oan  bs  iporad  boaa  ths 
engine.  Another  metliod  has  ban  trisA  wten 
i'intach's  gas  is  available    A  jet  of  that  ts 

ilaoed  in  the  root — to  gin  U^t  rtv  nsnrs 
lary— and  udlised  in  hasting  a  vaHal  at  watsc 

ipoeiBg  a  large  surfoee  to  th*  air,  wUoh  n 
:iccordingly  WMmad  and  tofesd  dcnm  tnbss  to 
be  dischuged  neat  ths  floor  lavwL  Itiastatsd 
that  ii   ■■  ■ -      -         -         . 
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which  the  cam  acts,  h  being  its  working  end. 
ftriithe  greato»tr»din8of  theoam,  and  &.15 
the  least  t  he  differenoe«  between  these  being 
thetrarel  of  the  roUer/.  T6  set  thia  cam  ont 
the  radii  *  r  and  *.  15  being  given,  describe  the 


/r. 


•^^^ 


revolve  through  a  quarter  of  a  circle  in  the 
direction  of  the  arrow,  then  will  the  point  / 
be  directly  under  the  bar  o,  which  will  have 
been  lifted,  the  point  0  having  passed  to  A,  in 
the  next  quarter  revolution  the  point  /  will  be 
against  &,  and  the  forward  movement  of  the 
feed  completed,  its  height'  being  maintained 
by  the  mo/j,  f  then  having  pasMd  to  the  top 
position.  The  revolution  being  continued,  the 
feed-bar  will  then  be  allowed  to  fall  away 
from  the  work,  and  to  retire  to  its  former 
position. 


circle  ede,9Jid  divide  its  circumference  into 
any  convenient  number  of  parts,  say,  16,  divide 
Qb  c — b  15)  into  15  parts,  and  on  each  radius 
from  o  to  the  left  set  down,  1,  2, 3,  &c.,  of  these 
parts,  and  through  the  points  1,  2,  3,  4,  &c., 
thus  found,  describe  the  contour  of  the  cam. 
When  the  cam  is  caused  to  revolve  in  the  direc- 
tion of  the  arrow,  the  end/  of  the  rocking  beam 
will  be  slowly  and  steadily  raised  until  the 
point  e  of  the  cam  has  passed  under  it,  when  it 
will  speedily  return  to  its  lowest  point,  only 
about  one-sixteenth  of  the  revolution  being 
occupied  by  the  return  stroke. 

To  ascertain  the  mean  pressure  upon /during 
the  working  stroke,  a  method  similar  to  that 
used  in  the  previous  case  will  apply.  Let  F 
=  the  mean  moment  of  force  in  foot-pounds 
acting  about  the  centre  of  the  shaft  b  during 
the  working  suroke  of/,  that  will  be  through 
fifteen-sixteenths  of  tibe  circumference.  Let 
B  =  radius  b  o  and  r  =  radius  b  .  15,  then  if  S 
s  the  stroke  of/,  S  =  B-r,and  P  being  =  mean 

prasuze  on/;  P  =  P  x  3-1416  x  ^  x  _ J  .    Let 

16       S 

S  =  l-26ft.,    and   P  =  2,0001b. ;  the  P  =  2,000 

X  3-1416  X  ^  X  ^^^  =  4712-41b.     The  return 
16      1*25 

stroke  is  effected  by  a  counter-weight. 

There  is  a  movement  in  sewing  machines  for 

carrying  the  work  along  between  the  stitches 

beinff  taken,  which  is  called  the  feed  motion, 

and  ui  oommonly  effected  by  two  cams  acting 

together,  but  one  is  suflident  for  the  purpose 

if  made  of  the  contour  shown  in  Fig.  18.    Four 
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movements  are  required  of  this  cam— first  a 
lifting  motion,  then  a  propelling  motion,  next 
a  lowering  motion,  and  lastly  a  retiring  motion. 

i  is  a  Norratod  or  roughened  plate,  which, 
being  Ufte<l  and  pressed  against  tne  underside 
of  the  work  (roiiiNted  above  by  the  nmooth  sur- 
faoo  of  the  NpHng  pressor  foot),  holds  it  while 
it  is  imshorl  forward  the  length  of  one  stitch. 
It  then  dropii  away,  and  is  retired  to  again 
seise  and  move  the  work  forward.  The  lifting 
and  propelling  is  done  by  the  cam,  the  lower- 
ing and  nitirfng  movement  by  a  spring  con- 
iroWw}  by  the  cam,  anil  by  an  adjustable  ston, 
hr  which  tho  longth  of  the  Htltch  in  regulated. 
This  lattiir  is  a  vory  simple  arrangement,  which 
limits  thn  rutiirti  of  the  food  after  the  cam  has 
tmnUnii  It  forward  to  its  full  extent.  In  the 
rlgure,  thn  f«<Ml  bar,  /•f',  is  shown  as  low  down 
aiMi  as  Ur  hiMtk  as  the  oonstniotion  will  allow  ; 
but,  by  fiMiatiM  of  Mm  Hlop  alluded  to,  the  end 
/  may  ho  ihrrtmUul  on  its  return,  the  cam 
liwvlfig  It  until  it  uifnlii  oinnns  up  to  it  in  the 
following  rnvolutlon.  The  prcNmir-foot,  when 
not  liphnlii  hv  tliM  fiNMl-bar,  reMts  on  the  plate 
of  the  niacin  Inn,  the  MirratiNl  plate  lieing 
hen'Kith  It,  olitar  of  tlm  work. 

n  Is  tho  mm,  Miml  iii»oii  a  driving  Hhaft.  h, 
Tho  amount  of  lift,  ami  aUo  the  diiitano««  of 
rf/</V4Minnt  forward,  will  Ihi  nipial  to  the  diflfer- 
t.nnti  t/i)twe«m  the  ta<lll  i^/and  he.   Lot  the  earn 


IN  this  article  1  will  try  to  pass  in  rapid  re- 
view those  minor  tools  which  could  not  be 

included  under  previous  heads,  but  which  are 

required  more  or  less  in  all  ^ops. 
The  importance  of  correct  measurement  in 

the  worksnop  cannot  be  over-estimated,  more 

especially  since  parts  are  frequently  not  put  or 

even  tried  together  until  they  are  finished. 

Thanks  to  the  perfection  of  modem  tools,  it  is 

now  quite  easy  to  obtain  such  correctness  of 

results  as  this. 
We  know  that  for  all  rough  and  ordinary 

measurements  the  rule  is  the  proper  instrument 

to  employ ;  but  I  am  now  spiking  of  the  more 

exact  work  of  the  machinist.    Everything  is 

deduced  from  the  rule  in  the  first  instance ;  but 

the  actual  measurements  are  taken  by  means 

of  gauges  of  various  kinds,  so  that  work  pre- 
pared at  different  times  and  in  diflferent  depart- 
ments of  the  same  factory  will  be  mutually 

fitting  and  interchangeable. 
Direct  rule  measurement  is  the  roughest  and 

most  unreliable  of  all,  and  end  measurement, 

when  the  rule  becomes  worn,  is  positively  in- 
correct.   When,  therefore,  the  rule  is  used,  the 

divisions  on  the  body  should  alone  be  tsken, 

starting,  say,  from  lin.  or  2in.    The  ordinary 

engineers*  rules  are  of  steel,  1ft.  long,  and 

answer  at  the  same  time  the  purpose  of  small 

straight-edges.    They  are  to  be  bought  from 

one  shilling  upwards.    The  one  which  is  most 

convenient  is  tnat  having  divisions  of  the  inch 

on  one  side,  and  of  the  mdtre  on  the  other,  or 

one  having  millimetres  on  one  edge  and  inches 

on  the  other,  but  both  on  the  same  face  that 

they  may  be  directly  compared  with  each  otiier. 

I  have  at  different  times  had  to  work  a  good 

deal  to  drawings  with  French  dimensions,  and 

have  used  a  boxwood  rule  1  mitre  long,  divided 

into  centimetres  and  millimetres,  ai^  a  steel 

rule  thirty  centimetres  long,  divided  into  milli- 
metres.   One  cannot  help  remarking  how  the 

use   of    these    decimal    divisions    facilitates 

measurement  and   calculation.    No  reducing 

of   decimals  to  vulgar  fractions,  no   vulgar 

fractions  of  various   denominators,  no  such 

thing  as  **  full "  and  "  bare,"  since  half  a  miUi- 

metn  is  small  enough  for  anything  not  actual 

gauge  measurement.     Those   time-honoured 
I  terms  **full**  and  *'bare**  can  never  be  ex- 
pelled from  the  workshop  vocabulary  under 

the   present   system  of   measurement.    How 

vague  tiiey  are,  too  1    How  much  full  7 — how 

much  bare?    So  we  get  "just  full,**  "very 

full  '* ;  **  just  bare,**  or  "  just  under,  or  very 

bare  ** ;  or  perhaps  we  say  ^th  bare  or  full,  or 

between  j^th  and  j^ud.    Then  also  we  get  such 

queer  dimensions  as  lf«  j|  full,  or  2]  ^  bare ;  or 

perhaps  1  Ufull,  or  2^  bare,  and  then  when  some 

of  Uiese  nave  to   be  added,  subtracted,  and 

divided,  mistakes  are  apt  to  occur  when  putting 

down  dififerent  denominators,  as,  take  1^  from 

2,;,  or  take  ^  from  Sf^  ^,  &a,  &c.    Yet  this  is 

perpetuated  in  the  workshops  in  England  year 

by  year,  when  the   simple  adoption  of   the 

metrical  system  would  sweep  it  sil  away.    We 

can    scarcely   understand    how   our    fathers 

tolerated  the  heterogeneous  screw  threads  of 

forty  years  ago.    Yet  the  Whitworth  threads 

are  to  the  older  systems  what  the  metrical 

dividions  are  to  those  which  ana  founded  on  the 

inch,  and  probably  our  children  will  by-and- 

by  marvel  at  our  lon^  retention  of  the  latter. 

Perhaps  we  are  pawing  through  a  state  of 

trauHition  as  regards  methods  of  measurement. 

We   are    very  contiervative   of   old    use  and 

practice,  and  mu»t  not  expect  that  the  geod 

old  Knglish  inch,  with  its  |.  |V  j^.  Jk*  ^"^m  will 

Iw  readily  discarde*!  in  faveur  of  the  m^tre 

with  it*  ,V,  i,',v   i.i..ths.    But  it  is  significant 

that  the  manufacturers  find  it  pays  them  now  I  ^  .  -  .    1.    ^      ^  *■.   *       ._x  ^^ 

to  make  most  measuring  instruments  in  metric  I  for  haidoung  m  tho  oMr  tff  ttt  In ;  bat  the 


divisions  as  well  as  in  those  of  the  inch,  and 
that  in  many  modem  scientific  books  the  metric 
tmits,  millimetres,  kiles,  ftc.,  are  employed  in 
preference  to  the  inches  and  pounds.  In  all 
books  of  reference  also,  tables  of  equivalent 
values  of  English  and  French  unite  are  given. 
Hence  we  are  getting  sensibly  nearer  to  the 
employment  of  some  uniform  and  oonsiatently 
proportional  method  of  estimating  dimeaaiona 
and  weight. 

Since  no  one  depends  on  any  rule  for  very 
accurate  measurement,  the  sense  of  touoh  or 
contact  is  employed  in  preference,  hence  the 
use  of  gauges.  The  ordinary  male  and  female 
Whitworth  gauges  are  those  most  commonly 
used  therefore,  not  for  turned  work  alone,  but 
also  in  oombination  with  calipers  for  fiat  work, 
the  caliper  measurement  bemg  transferred  to 
the  gauge  rather  than  to  a  rule.  These  gangea 
are  turned  and  ground  to  fit  with  manreUoua 
accuracy,  cast  iron  in  the  larger  sizes,  and  steel 
in  the  smaller  being  the  materials  employed. 
They  are  expensive,  and  ought  to  be  uaed  with 
care,  for  forcing  them  into  and  over  ronghly- 
bored  and  turned  work  soon  damages  their  fine 
surfaces,  and  impairs  their  fit. 

The  cylindrical-stepped  gauge,  or  ooneotive 
gauge,  is  a  combination  of  sevend  short  internal 
gauges.    These  are  of  somewhat  linuted  appli- 
cation, being  used  as  tests  or  standards  of  re- 
ference rather  than  for  direct  measnrement  of 
work.    The  B.  W.  G.,  or  the  new  standard  wire 
gauge,  are  used  for  wire  and  sheet  metaL    For 
obtaining  and  transferring  measuremeats,  the 
calipers  are  used  in  four  forms — external,  in- 
ternal, combination,'.intemal  one  side,  external 
on  the  side  opposite  to  a  central  point  or  pivot^ 
and  a  speciid  form  in  which  the  turned  round 
ends  point  in  the  same  direction  '"«rtead  of  being 
opposed  to  each  other.    Even  in  so  simple  a 
matter  as  the  taking  of  caliper  meaanrements 
it  is  easy  to  go  wrong,  the  precise  dimension 
being  that  at  which  contact  of  the  caliper  can 
be  just  detected.    A  large  pair,  espeeially  if 
they  have  thin,  springy  le^  will,  if  a  very 
slight  force  is  exceed,  give  suflloientlT  to  make 
the    resulting    dimension    unreliable,   hence 
caliper  legs  should  be  rigid  in  proportion  to 
their   size.     Micrometer   gangea   axo   seldom 
wanted  in  ordinary  workshop  praotioe ;  bat  fdr 
very  delicate  and  predse  adjustment  of  siae  it 
is  well  to  possess  one.    These  litUe  genu  an 
not  so  very  costly,  and  are  admirable  examples 
of  perfection  of  workmanship.    A  sozew-thread 
f^uge,  for  telling  the  pitch  of  any  sovew  in  an 
instant,  is  very  usef uL    It  simply  ^^^"^fffttiT  of  a 
thin  sheet,  or  of  sevcoal  sheets  or  ^— *"ft  of 
metal,  notched  at  the  edges  to  fit  over  the  vees 
ef  screw  threads   of   different  pitohea.    The 
common  scribing  block  or  sarnoe  gauge  is 
quite  essential.    This  tool  and  the  steJaqaara 
are  usually  made  by  fitters  themselvea.    Three 
or  four  squares  are  wanted  **»«g*»^g  from  aboat 
2^in.  to  din.  in  the  blade.    They  an  formed  by 
fitting  a  thin  strip  of  steel— the  Uade— into  a 
hack  saw  kerf  in  the  end  of  the  atook,  and 
riveting   through  tiie  two,  final  adjustment 
and  correction  Iwing  given  to  the  blade  bj  filing. 
At  least  one  surface  plats  is  neeesMiyfor  fitting 
level  faces.     Two    plain   forms   an  shown 
(Figs.  427),  either  of  which  can  be  made  hj 
careful  scraping  if  the  use  of  a  tms  hlaok  is 
available  to  fit  them  to.    If  not  it  is  neoesMry 
to  make  three  ifiTnily  plates  in  the  w^wTi^^y 
originated  by  Sir  Joseph  Wiiitworth  and  fie- 
quentlv  described  in  the  text  books.    The  aama 
method   applies   to   iron  stiaightedges   also. 
These  tools  are  all  used  for  porposea  of  direot 
measurement. 

The  cutting  and  abrasive  tools  neoenaiy  for 
the  equipment  of  a  worfcahop^  even  of  amall 
size,  embrace  a  considerable  number.    Th&re 
are  the  various  lathe  and  manhfne  to(^  whoee 
weight  can  be  diminished  1^  the  employment 
of  tool  holdeis,  the  oold  ofalaslB,  aomwing  tools, 
files,   shears,   &c.    With   a  little  pnotioe  a 
mactunist  can  render  hinnelf  independent  of 
the  tool  smith,  and  fozge  and  temper  his  own 
tools.    One  great  advantige^  however^  of  the 
use  of  tool  holders  is  tiM  the  temper  of  the 
cutters,  once  got  right.  doMMtrnqaise  to  be  re- 
newed,  while  with  sdlid  toab  m-foiging  means 
re-tempering.    The  sltjhlmr  ohaage  of  shade 
in  colour,  unnotioed  mvt  1^  ft  praotiaed  eye^  is 
sufficient  to  make  the  dlftwiioe  hetweea  a  soft 
and  a  brittle,  orambUiff^MiL    The  lam.  tools 
are  brought  into  eeatam  with  Urn  fise  the 
better.    They  may  he  made  vf  a  Ivir  md  heat 
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apannerB  are  beat,  bat  those  made  in  oast  steel 
are  also  nsaall;  reliable,  The  itiai^ht  spanner 
il  not  a  conTDnient  form,  having  to  be  tiirneil 
through  a  larg:ar  angle  than  one  whoaa  handle 
if  cranked.  One  whose  handle  ia  cranked  at 
•n  angle  of  15deg.  will  tnni  a  nx-sided  nnt  in 
SOdeg.,  one  whose  handle  ia  cranked  at  22^eg. 
will  torn  a  square-sided  nnt  in  15deg,  Screw 
wtenohes  are  hand;  as  saving  a  multitude  of 
■Ingle  Bpaonerg  of  different  sizes. 

Btnd  blocks  are  toalH  essential  for  iorewing 
Btnda  into  work.  When  a  stud  is  screwed  in 
bj  means  of  a  nnt  threaded  over  it,  the  slaoken- 
ing  back  of  the  nnt  often  caases  the  atnd  to 
■laoken  back  aimnltaneouslj.  With  a  atnd 
block  there  is   no  aach  tronble.    The   block, 

Sg.  437)  is  screwed  to  the  size  the  thread, and 
top  screw  presses  down  on  the  head  of  the 
atnd  while  the  latter  is  being  screwed  in.  As 
won  as  the  stud  ia  at  its  depth,  the  top  screw 
il  alaokened  back,  and  the  block  is  mn  off, 
leaving  the  stnd  in  place.  There  should  be  one 
of  thew  blocks  to  each  standard  eiie  of  thread. 
It  is  astonishing  how  soon  the  small  tools 
aoonmalate,  what  a  quantity  of  drills,  chisels, 
dhtts,  &o.,  one  requires  who  does  mach  work  at 
home.  Han;  oE  these  will  be  properly  kept  in 
drawers  onder  the  bench,  whUe  same  will  be 
placed  on  ehelves,  and  otjiers  again  hung  on 
pegs.  Tools  not  carefully  looked  after  are  often 
missing  or  damaged  just  when  required,  and 
time  is  lost  in  searching  for  them,  and  pntting 


firms  of  repute,  ia  more  snitable  and  cheaper 
than  pure  oils,  The  compounding  of  oils  to  suit 
any  class  of  machinery  has  become  a  speciiUity 
in  trade,  and  their  superiority  ia  beyond  ques- 
tion. Sponge  cloths,  or  cotton  waste,  are  need 
for  cleaning  bright  and  other  work  of  oil 
and  dirt,  and  should  be  used  freely. 

There  are  two  dangers  from  fire  in  a  shop, 
and  I  have  seen  fires  caused  by  each.  One  is 
the  apontaaeoni  combustion  of  waste,  due  to  the 
beating  of  ua  oil  having  a  low  flashing  point, 
the  dirty  waste  being  allowed  to  acoumulate  on 
a  wooden    bench.    The    other  is  dae    ' 


and  finally  setting  it  alight.  The  rem»iy  for 
the  first  IB  not  to  allow  the  waste  to  accumu- 
late !  the  remedy  for  the  second  is  to  put  a  pro- 
taotivB  oovering  of  sheet  iron  over  the  emery 
wheels,  left  Ting  room  only  for  the  belt  to  i 
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interesting  paper  on  this  subject,  in  which  he 
gave  an  accoant  of  the  experiments  carried  out 
by  Messrs.  Carter,  to  which  we  referred  on 
p.  121  of  the  last  Tolnme.  Commencing  with 
a  brief  notice  of  the  origin  of  Che  present 
novemont,  Mr.  Beale  made  a  few  remarks  aboat 
Other  ezperimental  crops  which  were  grown 
la«t  year,  one  of  which — that  raised  by  Mr. 
Bateman  in  llIsaex—waB  unfortunately  lost  by 
fire  in  the  process  of  curing,  a  tact  it  is  advis- 
able to  note.  Mr.  Beale  traced  the  history  of 
tobaooo-oultivation  in  this  country,  and  gave  a 
■ammory  of  the  laws  which  finally  ended  in 
its  prohibition,  although  from  the  time  of 
Charles  II.  te  the  reign  of  George  IIL  they 
were  often  evaded.  In  Belgium  and  other 
parts  of  the  Continent  of  Europe  a  handsome 
profit  is  made  by  the  cultivation  of  tobacco, 
and  it  would  seem  that  in  parte  at  least  of  this 
MiDQtry  tobacco  might  be  cultivated  with  ad- 
vantafiebya  jndioions  selection  of  snitnblesaed. 
Ab  may  be  remembered,  the  object  of  Messrs. 
Chu*tec's  experiment  was  to  determine,  if  pos- 
■Ible,  whether  any  varieties  of  the  plant  were 
better  adapted  than  others  to  this  climate,  and 
in  order  that  their  operations  might  be  readily 
iiUjpepted  they  hired  a  flehl  near  London, 
wluob  was,  however,  soaroely  adapted  for  the 
DBipoM,  though  it  offered  advantages  in  the 
Uotthat  within  its  limits  were  to  be  found 
tluM  kinds  of  land— vii.,  a  black  vegetable  de- 
posit (retaining  moisture  tenaciously),  a  rich, 
tOBdy  loam,  and  a  light  graveUy  soil ;  bnt 
owing  to  porta  being  almost  under  water, 
want  of  time,  and  other  airoumstanoes,  it 
was  found  impouible  to  obtain  the  fine  tilth 
ooiuideied  deaicable.  The  tobaoco  aeedi  were 
■own  OQ  hotbeda  on  April  7  (very  Ul«), 


made  suoh  slow  growth,  owing  t«  the  preva- ' 
B  of  unusually  oold  east  winds,  that  it ' 
June  16  before  the  plants  were  set  out 
3ft.  apart,  on  ridges,  Mr.  Beale  says  that 
in  an  ordinary  spring  the  planting-out  may 
be  safely  conducted  about  the  middle  of  Hay, 
when  the  harvest  would  be  proportionately  , 
early,  and  there  would  be  a  better  chance  of 
rendering  the  after-curing  more  simple  and 
certain,  la  the  cose  in  question,  the  cutting 
of  the  crop  was  commenced  on  September  IS  I 
— some  varieties  being  riper  than  otheis— 
and  the  cutting  and  housing  was  finished  ; 
on  September  27,  The  harvesting  was  per- 
formed in  the  following  manner  :  Men  went 
round  with  shoemakers'  knives  and  severed  the 
steins  of  the  plants  just  above  the  ground,  the 
plants  being  left  until  the  next  day,  in  order  I 
that  the  leaves,  which  in  their  growing  state 
brittle,  might  become  limp  and  wilted.  A 
slit  was  then  made  in  the  lower  end  of  the 
stems,  and  the  plonte  were  threaded  upon 
hazel  rods,  which  were  carried  to  a  bam 
— the  best  place  Messrs.  Carter  could  procure. 
There  the  rods  were  suspended  from  the  rafters, 
being  taken  that  the  plants  did  not  touch  j 
another.  The  curing  progressed  satisfac- 
torily, although  the  environmente  were  not 
exactly  those  adapted  to  the  purpose,  and  the 
first  stages  of  the  "curing"  bad  to  be  accom- 
plished by  the  cold  air — that  is,  by  the  admia- 
sion  of  dry  easterly  winds,  and  the  careful 
exclusion  of  foggy  or  humid  atmosphere.  This 
treatment  was  continued  for  about  five  weeks, 
when  "firing"  was  commenced — not  too  soon, 
the  opinion  of  some,  but  quite  soon  enough 
that  of  others,  who  regard  the  excellent 
quality  of  the  tobacco  produced  as  largely  due 
to  the  slow  process  of  ouring  which  was  per- 
force adopted.  He.  Beale,  however,  says  that, 
eioept  in  oases  where  bright  golden  colour  in 
the  leaf   is   aimed    at    rather   than  smoking 

Juality,  It  is  desirable  to  dry  the  leaves  for  a 
ortnight  or  three  weeks  by  cold  air  ;  bnt  if 
he  air  is  moist,  then  slow  firing  should  be 
^ammenoed  at  onoe— that  is,  sufficient  heat 
should  be  used  te  dry  up  the  moisture  enter- 
ing the  building  in  ^e  air,  and  also  some  of 
that  exuding  from  the  leaves  and  stems  of  the 
plants.  In  Messrs.  Cotter's  case  a  moderate 
firing  was  continued  for  about  a  mouth,  and 
then  tbe  plonte,  which  had  already  shrank 
about  50  per  oent.  in  bulk,  were  packed  as  close  < 
as  possible,  and  canvas  walls  being  erected,  the 
average  day  temperature  ranged  from  80°  to 
B0°  for  four  or  five  days.  The  tobacco  was  then 
considered  sufficiently  cured  ;  but  as  it  has  a 
tendency  to  crumble  into  dust,  the  external  air 
is  again  admitted  for  a  day  or  two  to  soften 
the  leaves  and  render  them  pliable  and  easily 
handled.  Then  conies  the  etripping  and  sort- 
ing, in  which  the  leaves  are  divided  into  three 
quilitiee— "  lugs,"  those  which  have  grown 
nearest  the  ground,  usually  more  or  lees 
damaged;  "firste,"  the  brightest  and  be«t 
coloured  leaves  ;  and  "seconds,"  the  medium 
quality.  Theleaves  are  then  "handed"— that 
is,  they  are  arranged  with  their  butt  ends  ' 
together  in  bundles  of  from  ten  to 
twenty,  and  bound  round  with  another 
leaf,  the  end  being  secured  by  inserting 
it  between  the  leaves.  The  bundles  are  com- 
pressed by  passing  through  the  hands  of  the 
workers,  and  the  "hands,"  as  they  are  then 
called,  are  piled  by  the  packer  into  a  solid 
block,  the  "  butte "  coming  to  the  outside 
of  the  pile  while  the  tips  of  the  leaves  ate 
in  the  centre.  These  piles  are  usually  6ft.  long 
by  3ft,  in  depth,  the  leaves  being  trodden  firm 
in  the  centre  by  the  packer.  In  this  oondition 
Che  tobacco  rapidly  fermente,  and  it  is  necessary 
to  prevent  overheating  by  careful  examination 
— palling  the  pile  to  pieces  and  rebuilding  if 
necessary— attention  in  this  stage  of  the  pre- 
paration being  amply  repaid  by  the  snperioi 
oondition  of  the  product.  The  tobacco  is  now 
saleable,  but  it  undergoes  on  after  fermentation 
known  in  America  as  tbe  "  May  sweat,"  and  is 
then  packed  into  hogsheads  for  the  market.  It 
is  usual,  however,  on  the  Continent,  to  sell 
before  the  second  fermentation,  which  is  looked 
after  bv  the  manufacturer,  and  consequently 
the  final  results  of  Messrs.  Carter's  experiments 
will  not  be  known  until  the  report  of  the 
manufacturers  has  been  reoeivod.  Mr.  Beale 
summed  up  by  saying  that  the  snoceaefnl 
culture  of  tobacco  depends  on  the  attentive  ob- 
servation of  rules  laid  down  by  English  expert- 
mentftUite  rather  than  by  following  tiw  ooitoniB 


of  other  nations,  frequently  impossible  or  un- 
desirable ;  and  by  the  eieroise  of  daily  obsar- 
vation  which  will  often  saggest  some  improved 
system  of  procedure.  Mr.  Beale  givee  die  ap- 
proximate coet  of  cultivating  an  acre  of 
tobacco  at  £25  7s.  8d.,  which,  if  the  prodnce 
yields  a.  a  pound,  will  show  a  net  profit  of 
From  £10  to  £24  per  acre  ;  bnt  the  items  of  the 
account,  with  other  useful  matter,  will  be  oet 
cut  in  a  book,  which  will  be  shortly  published, 
on  tobaoco  cultuie  in  England, 

In  the  course  of  the  discussion,  the  chairman. 
Sir  Edward  Birkbeck,  Bart.,  M.P.,  expressed 
the  opinion  that  a  man  who  snu^ed  2oz.  of 
tobacco  a  week,  and  contributed  lOs.  per  annum 
to  the  revenue,  should  be  able  to  smoke  that 
which  he  grew  in  his  own  garden  ;  but,  at  the 
outset,  there  is  at  present  a  tax  of  £1,600  per 
acre  on  tobacco,  which  was  imposed  by 
15  Ohas.  II.  0.  7.  For  experimental  purpoeea, 
this  tax  can  be  avoided  by  making  a  statntory 
declaration,  and  producing  the  toboooo  grown, 
at  any  time,  to  the  revenue  ofSoer.  Between 
July  7  and  Sept.  8,  the  excise  offloer  paid 
Messn.  Carter's  experimental  plot  six  viaite  ; 
bnt,  doubtless,  he  was  interested  in  the  experi- 
ment. Mr.  Kains-Jockson  asserted  thattobaooo 
could  be  grown  here  which  English  people 
would  be  glad  to  smoke.  Both  Mr.  Beale  uid 
Mr.  de  Lsune  distinctly  stated  that  they  hod  no 
desire  to  induce  tenant  farmers  to  take  up  the 
cultivation  of  tobacco  as  a  crop,  the  latter  ex- 
pressing the  hope  that  if  Qovemment  made  any 
oonoessioDs  they  would  be  mode  only  to  experi- 
meutaliste ;  while  the  former  hoped  that  many 
would  try  a  rod,  or  half  a  rod,  watch  it  care- 
fully, and  not  even  try  to  sell  It,  for  sixpenny- 
worth  of  seed  would  be  sufBoient  for  such  on 
experiment,  and  with  the  eiperienoee  of  many 
a  better  idea  could  be  formed  of  the  paesibility 
of  growing  tobaooo  as  a  paying  crop. 

HINIHA  VI8IBILIA  AND   BIHSOBT 
CIRCLES.- 1.' 

HARRIS  found  that  a  blwk  square  on  a 
white  card,  the  side  messuring  ^in.,  is  dia- 
tingnishable  as  a  mere  speck  at  (he  distance  of 
iOH.  from  an  emmetropio  eye,  whilst  tho  sonar*  ia 
not  perfectly  defined  in  oolonratafaitbudwtaiuM 
tbsn  7ft. ;  heifonud  slio  that  theie  ■! !■'■""'—  BQn»- 
■ponded  to  visual  angles  of  44 "  and  4'  6'  respeotively. 
Enut  Weber's  aipeiimeuts  on  thg  skin  elaborate 
siesult  that  s  oiroulu'  metsllia  tnbe,  ths  diamator 
meuuring  Jin.,  is  felt  as  a  single  point  when 
pressed  ngsinst  the  palm  of  the  hand,  whOM  Jta 
ibape  may  be  perceived  with  its  diameter  atnttd- 
ing  tin.  (sensory  oircle  of  the  pslm).  Hanastwo 
vuieties  of  minimal  peroiptiOD  may  bs  reooniaed 
— tIi^  points  and  areas  (minlmnm  visibil*  Vol 
<  foimaniDi), 


Igmont  of  appaieut  distanee  being  Uable 
lo  error  in  tbe  retina  of  aotual  objeotivs  distaao^ 
as  well  as  in  apparsnt  relievo  being  less  marked  In 
a  like  ratio  (miaimam  motoriam).  One  atrong 
aignment  eonsists  in  braoksting  together  the  lumf 
•iut«noa  of  minima  anditoria  vel  objeotoria  with 
the  absence  of  soiubls  moteriol  appendage!  to 
these  senses;  so  by  anslogy  phniology  wonU 
probably  supply  no  basis  for  dogmas  en  the 
present  lobjeot  were  there  wanting  the  ground  work 
of  a  visual  or  tootiU  muscnlor  diagnosis.  ThotL 
■gsia,  Iha  phenomena  of   miufma  vislbilis  and 


sensations  that  notbiag  short  of  a  eommon  eaiua- 
tion  can  adsquately  solve  tbe  harmony ;  neither  an 
diiorepanoles  io  these  phenomena,  wbers  any  sxia^ 
eiplioable  on  terms  other  than  tbose  of  the  propcMl- 
tiou.  Finally,  by  coupling  the  facta  that  vianal 
anales  ate  of  musauLar  origin,  whilst  the  miniBia  of 
vision  have  beea  resolved  late  such  angles  bj 
Harris  ("  Treatise  on  Yision  ").  the  propoution  as 
re^idi  vision  seems  to  be  adequately  verified. 

Let  DS  eiamiaeaierleaof  ssoertoineddsbLSO  as 
Co  institute  s  oomparieon  beCtteen  their  dilution  by 
Che  hitherto  prevalent  and  the  present  dootriM^ 
simply  premising  that  the  fonner  tenet  halbeao 
DonstTueted  on  the  view  that  all  sentisnt  patnts 
exeraise  their  direstlonal  and  positional  powera  far 
an  inberenC  faculty  of  primary  woss — thw ;  "  The 
skin  is  the  uriCarion  ot  locality  "  (Tod  and  Bow- 
man). ..."  The  simple  seuse-nnpreadons  of 
the  optic  nerve  ijre  oalonr,  mtensity,  and  diieotioa  ' 
(La  Ckinto).  As  regards  tbe  skin,  tiieca  is  ni> 
antsneans  point  that  we  con  priak  without  pM- 
ducing  pain ;  as   regards   the   reUna,  a  tlor  II 


•  Br  the  late  BrbntoAiDieoa  T, 
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avcu  tbongh  it  b«  magnified  J,0O 
**""  -■-*-  - -- uitttd,  b^  lb 


It  mngnitnile, 

._ n  pnnctoraDi 

ootTBiponds  with  ihe  brain  by  a  diitinot  mnd  duly 
ii»Dlftt«d  nflire-libril.  Dr.  Youne  ha«  calenlattd 
th»t  10,1100,nu(i  o£  nBrVB-fibrillK  pua  througb  tho 
ooatneted  orifioa  of  tbe  ■clarotiu  tisiue,  *nd  >i 
minj  tit  pouibly  tnmimillid  by  each  tentary 
nerve.  Now,  auch  ■  minuto  But.iIivi«ion  into 
neireleti  i«  entirely  snperHuoui,  scoording  to  our 
propoiitian.  Tu  ill  intonta  and  puipoaai,  both 
■kin  and  retina  may  be  regarded  ai  sentient  ei- 
fiuuiou  or  BUperfioiea,  vbom  every  miaimal  point 
u  aabjeet  to  a  mauuJai  lurveillance.  Tbii  cua- 
oluiioD  leema  to  be  warranted  by  any  limit  to  Che 
miDuteneH  at  vigjbility,  with  sufficient  luminaue 
intcDBity,  having  been  disputed  by  lome  meta- 
phyaiciani ;  and,  additionally,  by  itara  of  Ute 
amaUeit  magnitude  being   leen  under  the   Bom- 

-*  "  '.mpre«ion  in  referred  tu  tlie  enliio 
»!■•  ui  iia  corretpondeut  lenBiry  circle,  cnualliDK 
in  apparent  liio  the  impact  of  nnmeroua  lentienC 
impreaaioni  on  tho  aame  area.  It  baa  been  snr- 
mued,  with  a  view  of  cuvering  these  pecnliaritiea 
that  each  Tianal  minimum  of  41  corresponds  to  a 
■ingle  Dune  of  the  bacillar  layer,  so  that  an  identical 

•-'^-n  ia  effected  by  tho  incidence  uf  purer  or 

""'  -  --■   -        ^     '  objection 


Keveitheleaa,  in  farther  clDcidatioa  ol  the 
subject,  tbe  contiguity  of  aentioDt  impresBions  ijri 
pe nphernl  nervous  eipansiuna  it  clearly  a  line  '/itii 

retinal  images  or  seniiory  imprcislims  must  be 
arranged  in  ordiiif  for  the  gtneralion  of  the  mental 
idea  of  colieience.  althuugb  we  deny  their  recep- 
tion III  oriiini  by  tbe  brain  tliiough  the  channels  of 
Srimary  perception.  This  will  he  obvious  on  re- 
ectiuQ  that  tlie  directional  intliienre  of  a  voluntary 

by  a  regulated  increment,  according  to  their 
regular  pusilional  relation  to  the  dynamic  centre  of 
lecondary  percoptiuu.  It  ii^  maintained  lliat  all 
ideaa  of  extension,  whether  definite  or  infinite,  may 
be  ultimately  resolved  into  tho  appreciated  move- 
Tuonu  occurring  in  exartbrodial  and  diurthrodiitl 
articulations  in  the  tactile  seute.or  into  unfettered 
ocular  rotationa  in  the  case  of  vliion ;  and,  further, 
the  coherence  of  exteUKion  in  compnhended  nlti- 
mntcly  by  a  duly  pcrocived  agetesatiiin  of  whatwe 


itcly  by  a  duly  per 

{Taiccviti 


;J.) 


of    sensory    i 


..-  „ -cable 'toUie 

oiroles  —  namely,  that  their 
■X  fibrils  coaleiee  into  a  single 
or,  granting  this  to  'be  so,  two 

01  points  in  adjacent  sensory  circles  of  jin. 

diameter  would  be  apparently  duplicate  with  an 
interval  between  them  of  only  ,lin.,  which  is  not 
the  ease.  Scnaory  oircles,  therefore,  are  mere 
letaphysioaJ  abatractiona  in  tbe  above  respect,  nod 


BPiBCIAL  TOOLS  IN  TEE  MACHINE 
SHOP.  * 

IX  going  through  Birdsall's  phop  pome  time  ago 
1  noticed  a  rig  for  threading  the  ends  of  brasH 
holts  which  had  to  he  turned  niiil  rut  l>i  a  shoulder, 
Tbeae  holts  used  to  be  centred  and  countersunk  i.a 
both  ends,  faced  and  turned  down  to  »iie,  then  the 
thiead  was  cut  with  an  ordin.iry  thread  tuil  in  the 
lathe.  Aa  CHn  be  Been,  theto  iiperutions  took  live 
distinct  handlings.  They  were  used  right  along, 
and  were  made  up  in  lots  uf  sEVenty-five  or  a 
hundred  every  other  week  ;  liiero  was  no  ganee  to 
Jit  them  to,  and  the  cbances  were  that  even  if  tbe 


Then,  each  retinal  < 
at  least  three  termini 
intelligibly  the  w" 
Uelmholti,  ±e.); 


red,  c 


''»i.? 


a  blui 


il(p. 


eoloDn),  whilst 

natnrally  combines  these  minimal  coli 
■cniation  of  minimal  whiteness.  I  mu 
■gsinitthe  toiaige  uf  a  minute  anatoc 

nifunetor;  manner ;  both  matter  and  orj, 

are  pllaUe  eommodiCiea,  but  I  think  hypothi.,.. 
iBD^bettntdiedhere.  (Juite  suffiotent  difference 
ezlita  In  the  intriniie  nature  of  coloured  lights  to 
■spbia  adeqaately  a  variety  of  correspondent 
eoloondperoeptioas  without  reaorting  to  variations 
in  nanoDi  maohanism;  neither  should  it  be  for- 
gotten that  the  province  of  tierve  organisation  is  to 
mtaipret  rather  than  tu  modify  nature  for  of  a 
truth  (othen  notwitbitanding)  there  is  aUtenoj  in 
tha  eertbnti  oonatitatloa  of  every  natural  im- 
pondirshle  that  may  be  transmitted  thereto  b* 
natoral  ehannela.  Far  be  it  from  me.  nevertheless, 
to  deny  that  the  minimum  viaibile  of  4 1 "  is  mneh 
eon—mad  in  the  several  phenomena  of  oolonration, 
oaloar-Uindneii,  te.  And,  apart  from  oalonratioD, 
teHlipannoi«i  teach  sa  thus  mnoh  about  their  con- 
■tnMioB— that  (hair  molaoular  particlea  faU  ex- 
tremalj  short  of  the  miaimum  visibile. 

Bated  on  the  evidence  of  apparent  extension 

renliwUoa  of  feosational  points,  inaicatiog  a 
Mtmflar  neshanlcal  deportment  of  aervoua  strue- 
tnrt*.    Impretiionsontwoadjoining  minimal  areas, 

rBtiuI  01  entaneoos,  give  r&e  to  tha ''  '" 

p— ion  of  eoBtaot,  and  the  excitation  _ 
Boatigoona  araai  affocts  an  idea  of  oohi 
extension;  sneh   experiences    could   not 

•ooordlng  to  the  above   dogma,  exceptin, 

lufcrenoe  that  tbe  termination  of  afferent  fibrilli 
in  tile  brain  ii  ■  preoiae  faesimile  of  tbej 
Bvnutain  ujn,  "The  repreMntation  of  the 
ntrfaoe  ot  the  body  is  impiiuted  upon  our  brain," 
an  Uiat  by  aiperiaaea  or  practice  (which  may 
■iSiUfy  a  oonitant  repetition  of  primary  percep- 
tions] tha  brain  Is  capable  of  determining  any 
KinU  of  the  skin's  surface  that  may  be  toaohed, 
oCeaKE  R.  S.  Wyld  writes  :  "  In  viaion  there  ia 

tt>OD(h  on  a  diflarant  scale,  of  the  forms,  motions, 
MmI  ralatlva  aiiM  of  eitamal  objecta  as  they  exist 
on  the  rstina";  and  he  baa  submitted  adiagram,  make 
•zplauatoiT  of  single  and  double  vision,  in  which 
eau  retinal  image  is  actually  reproduced  in  the 
eorpua  qnadrigeminnm.  But,  on  the  oontrarj,  the 
ide*  (perception)  of  apaoe  or  extension  ia  aa 
dlfler«nt  bom  that  of  body  (the  sense  of  contact) 
■a  it  la  from  that  of  a  scarlet  colour  ;  it  ia  true  that 
n  MBtlat  oolDnr,  like  body,  must  have  extension, 
bat  tbe  two  idaal  are  dlitinct  (Locke).  Moreover 
■inw  the  Idea  of  tdld  form  (relievo)  is  oontained 
hj  anifisa^  and  ha*  been  proved  to  be  a  serondary 
panepUoa  daeiriiara,  tha  idea  of  superSoirl  exten- 
^on  mnrt  alao  be  of  aiaeondaiy  nature.  Whers- 
fm  Uie  taeiant  proportion  renders  tlic  anatomical 
''"—'-  •■    proximal  and  distal 

I  another  redundant 
sa  anatomy. 


bolts  of  one  lot  were  of  a  like  aiie  they  would  diffei 
with  tha  preceding  or  else  the  next  lot.  Birdsall 
had  juat  hired  a  man  who  was  used  to  special  toiils  ; 
he  was  a  good  tool-maker  and  knew  alt  about  jig> 
sad  gauges.  One  of  the  first  tools  he  made  was  s 
receiver,  or  screw  gange,  for  the  brass  bolts.  He 
didn't  take  a  lathe  tool  and  drill  a  hole  in  the  end 
.t..i  i^ii  it  out  the  site  of  the  bolt;  nor  did  he 
:  out  of  a  piece  of  oast  icon  be  picked  up  in 
tue  scrap  heap.  He  out  off  a  piece  of  good  t«o] 
steel  and  bad  the  blacksmith  anneal  it  for  him; 
after  roughing  out  this  piece  he  had  it  annsaled 
again^thc  first  annealing  was  to  mAc 
second  was  to  make  it  lie  still  when  1 
come  to  harden  It.  The  blank  wai  ~ 
tapped,  slightly  under  alia,  turned,  II 
edge,  then  was  hardened.  Care  was  ts 
ing  not  to  get  the  gange  quite  at  h" 
was  annealed,  and  tfter  idiiDglilf  U 
have  opened  only  a  verj  littla  at  th 
ground  it  to  siie  with  a  oast-iron  ^ 
TheoostoCtbisgaugewM  a  little  1_ 
had  been  made  of  lon^  Iron,  bnt  II 

•  By  J.  J.  Flaibbb,  1b  tha  ,^ 


investment;  every  person  who  used  it  did  so  with 
great  care,  being  particular  to  keep  dust  and  dirt 
ont  of  the  threads,  lest,  by  eonttsnt  nie.  they 
wonid  ^ind  the  hole  ont  larger.  Tbe  life  of  many 
a  tool  IS  lengthened  by  being  well  made  in  the 
first  place  ;  men  will  always  Uke  better  care  of  a 
good-looking  tool  than  of  oi 
and  tho  well — ■"-  '-'  — ■' 

beiUE  finished  he  turned  his  attention  to  getting 
out  bolts  more  expeditiously  than  by  the  old 
methods,  which    would  be    uniform  and    fit    the 

tango.  A  turret  bead  to  pnt  on  his  lathe  would 
ave  done  the  work  nicely,  bnt  the  shop  did  not 
have  one.  He  foand  a  two-jawed  chnclc  and  dove- 
tailed piecea  into  tho  jawa  aa  ahown  in  the  figure. 
Thene  dovetailed  pieces  or  removable  jawa  were 
pinned  in  position  and  bored  out  to  fit  the  body  of 
bolt.the  bottom  being  planed  out  '  "'  " 

head.    He  afterw.irds  litted   up  sei 

jaws  for   as   many    dif *    "'■- 

eh  nek,  and  when 


taken  oi 


other  work. 
An  extra  tool 

the  work;  this  tii 
cotting-oR  tool,  a 


my    dif!, 


]obs  for  this  sam 

job  was  finished  the  jaw 
.i__i nadyfot  som 


'   Tb"i 


like  a 


.  _  'nd  of  bolt  and  to  square  the 

shoulder  after  it  had  been  tnmrd.  In  the  other 
or  front  tool-post  was  >  round-nose  tool  that 
turned  the  bolts  ready  for  threading ;  thla  wai  set 
to  a  stop  which  hrought  all  the  bolls  to  a  uniform 
site.  The  thread  was  cut  with  a  die  rigged  op  tn 
the  tail-stock,  whivh  wasallowe-l  toridefreaunthe 
shears.  The  die  was  fitted  to  a  holder  wliioh  was 
turned  tapering  in  the  ahank  to  St  (ail-stock 
indle.^     In    cutting  the  thread    the   tail-stuck, 


quired;  when  the  lathe  wai  reversed  tha  die 
backed  off  itself  and  the  bolt  was  finished  to  gauge 
with  one  handling.  Rirdsall  told  me  that  last  time 
he  had  put  through  a  lot  of  three  thousand  bolta, 
and  said  he:  "The  difference  incest  over  the  old 
way  almost  paid  for  the  tools  I  And  this  isn't  all 
— every  bolt  in  the  lot  it  the  same  site  ;  and  every 
liott  in  tbe  lot  wo  are  now  making  is  the  lamc  siie 
as  those  we  made  last," 


SIUPLE  FORM  OF  WATER  BATTEBT. 

PROF.   ROWLAND   describes   i 
J«i,r»al  for  ft' 
venient,  and  cheap  fi 

design  has  been  in  one  of  his .... 

leaat  fifteen  year*.  He  tays  i  "It  has  proved  so 
useful  tbat  I  give  below  a  description  for  the  uia 
of  other  physicists,  Strips  of  zinc  and  copper, 
each  2in.  wide,  arc  soldered  together  along  their 


leas  than  4in.  wide,  alU 
It  is  then  cut  by  shea 


little 

ig  for  the  overlapping, 
pieces  about  one-fourth 
nosed  of  half  ai 


of  an  inch  wide,  each  composed  of  hall  amo  and 
half  copper,  A  plate  of  glass,  very  thick  and  a 
foot  or  less  square,  is  heated  and  coated  with 
ahellac  about  an  eighth  of  an  inch  thick.  The 
strips  of  copper  and  zinc  are  hent  into  the  shape 
of  the  letter  U,  with  the  branches  about  one- 
fourth  of  an  inch  apjirt.  and  are  heated  and  stuck 
to  tbe  shellsc  in  rows,  tho  soldered  portion  being 
fixed  in  the  shellac,  and  the  two  hrancbesstandinf 

inch  of  the  oopper  of 


them 


I.  long  will  til 


ements.  The  rows  can  be  aboat 
one-eighth  of  an  inch  apart,  and  therefore  in  • 
space  lOin.  aiinare  nearly  dOO  elements  can  be 
placed.  The  plate  is  then  warmed  carefnllj  so  ai 
not  to  crark,  and  a  mixture  of  beeswax  and  resin, 
which  nietts  moce  easily  than  abelloe,  is  then 
poured  on  the  niate  to  a  depth  of  ^in.  to  hold  tha 
elements  in  place.  A  frauie  of  wood  is  msde 
around  the  back  of  the  plate  with  a  ring  screwed 
tu  the  centre,  so  that  the  whole  can  be  hnng  up 
with  the  lino  and  copper  elements  below.  When 
required  for  uic,  lower  so  ss  to  dip  the  tips  of  the 
elements  into  a  pan  of  water  and  hang  up  again. 
The  space  between  Ihe  elements  being  ona-ati- 
tecnth  of  an  inch,  will  hold  a  drop  of  water  whioh 
will  not  araporsta  for  poisibly  an  hour.  Thus  the 
battery  is  in  opeiatlon  in  a  minute,  and  is  perfectly 
■ — '-■ ->  ],j  the  glass  and  oemant.  This  ia  tha 
re  nsid ;  bat  the  strips  might  batter  be 
■■■  to  fees  along  one  edge,  cut  up,  and 


ENGLISH  MEOHANIO  AND  WORLD  OF  8CIEN0B :  No.  1,146       Mabch  11,  18&T. 


fnne,  whiuh  i>  pivoted  in  (ha  dc 
TMighMd  in  front  of  the  pi^oM 
«t  iU  own  aacord  to  ■  otoged,  i 
for  dropping  any  mul  it  id 
reoepUoIe,  u  shown  in  tl 


Sacnrad  to  ths  frant  eigta  of  the  end  plates  of  the 
■bUtlng  frame  is  a.  ooTTed  piste,  provided  with  a 
knob,  b^  meani  if  which  the  flame  maj  be  turned 
•o  tkat  its  month  nill  coinoide  wiUi  the  opening  in 
the  dome,  when  mail  matter  may  be  depoailed. 
When  the  frame  ii  in  this  poaition,  ite  lower  bank 
pisee,  together  with  a  atationary  cnived  plate  held 


enda 


'  the 


1   fnmi 


the 


l«wer  part  of  the  box,  so  tb at  no  mail  already 
Uie  iMi  can  be  eitnwted.  Properlv  arranged 
flaBfes  on  the  morablB  Duived  plate  and  across  the 
vp^r  eige  »(  tbe  dome  opening,  tbe  aide  edges  of 
Mich  are  oovered  by  curved  and  grooved  heads, 

tawer  part  of  the  main  frame  is  a  boi  eo  hinged 
Uiat  it  may  be  swung  ontward,  to  facilitate  the 
•mptyiBg  of  the  mail  matter  direotly  into  the  mail 
ooUector  B  bag.  This  letter  box,  the  invention  of 
Mr,  A.  V,  B.  Bnih,  of  No.  2,  P  niton -street,  New 
Terk  City,  is  adapted  to  Tooeive"either  large  or 
tMall  null  matter ;  and  when  openeil  for  thedeposit 
of  nail,  the  maia  fart  of  the  hoi  is  securely  closed, 
«Jid,  as  the  shifting  frnns  antomaticolly  oloses 
ibelf,  there  is  no  danger  of  the  box  ever  being  left 
open. — Scieniijic  Amtriean. 


Suiltarr  Balenoe. — In  a  leotare  on  "  Stnitsry 
Seienoe"  with  which  Dr.  Edward  Seston  recently 
inanrnrated  his  leotgraa  on"  Public  Health  "  at  St. 
Thamaa'9  Hospital,  the  noint  was  insisted  on  that 
Uie  advocioy  ot  cleanlineu  was  not  the  sole 
ftbjeet  of  eanitary  workers.  Tbe  enforoemeot  of 
nleaolinees  has  undoabtedly  done  muoh  to  improve 
the  pnblio  health,  but  there  ia  too  mach  tendency 
at  uie  present  time  to  forget  tbat  for  the  preven. 
iionof  the  disease  much  more  is  necessary.  Oar 
fcavwledge  of  its  causes  is  Itill  in  its  infancy,  and 
antil  these  oauaes  are  fnlly  nnderstood'it  ia  impos- 
lible  to  define  the  means  by  which  it  ahall  be 
perented.  To  rely  upon  cleanlincia  alone  is, 
tberefare,  tu  negleot  otbai  conditions  which  are 
mUta  far  more  potent  for  evil.  Dr.  Seston 'a  pro- 
Uit  ia  certainly  timely.  Wo  freely  join  with  him 
In  the  desire  to  see  the  dootrine  of  cleanliness 
generally  accepted,  but  we  none  tbe  lesa  aocept  his 


that  laaay  maladies,  and  especially  some  of  those 
wkich  are  of  a  communicable  obaracter,  have  lesa 
tu  da  with  SIth  as  a  cause  that  was  formerly  sup- 
BMed.  The  recent  investigations  of  Mr.  Vi.  H. 
Power  have  shown   tbia  forcibly,  and   lead  os  to 


y  yeata  bro  tl 


Men  attained.  It  ia  not  many  ;i 
-  ^blicwere  tanght  that  all  that  oonliT be  known 
ma  already  discovered,  and  that  the  use  of  a  Sft.  rule 
Wa*  noTT  all  tha.t  was  required  for  the  purpose 
of  aaaitarj  administrstion.  It  is  this  view  which 
the  fnbliaii  but  too  willing  to  accept;  ita  teachers 
are  not  always  those  who  are  workers,  and  it  is 
well  Uiat  it  aboald  be  reminded  from  time  to 
!  must  neoaunril^   be 


csn 


side  hi 


Berlr'a  Untveraol  Bleotrlcal  DlMotory.— 

The  aiith  annual  edition  of  this  useful  directory 
of  the  industries  directly  or  indirectly  ooonected 
■with  electricity  and  ma^etiam  has  been  recently 
pabliihed  by  Mcasra.  W,  Diwion  and  3ona,  It 
owtains  tbe  names  and  addresses  of  manofsc- 
tnrars  in  this  country,  America,  the  Continent, 
4a.;  brief  aeeounta  of  Ibe  telegraph,  telephone, 
aad  electric  light  companiea  harmg  offices  in  this 
ooiutry ;  a  list  of  books  and  publications  con- 
oected  with  electricity ;  aome  useful  Cables,  and  a 
quantity  of  information  rendering  it  valuable  to 
■llenga^  in  the  trades  interested  in  theprogieaa 
of  eleatcicity. 


SCIEHimC    NEWS. 

THE  Dnn  Echt  Circular  No.  HI  conUins 
elements  and  ephomGria  of  Bamnrd's 
Second  Comet  of  1887,  onloulntod  from  ob- 
Bervationa  mode  at  Pnris,  StraBsbarg,  and  Ham- 
burg. Dr.  Oppenheim  gives  T  =  1887,  March 
2S'4918,  Berlin  M.T.  ;  ir  -  Q  36*  33'  51'  ; 
QI35''  27-  IV';  i  139°  +6' 41";  log.  g  000272. 
Position  at  Berlin,  midnight,  March  13,  R.A, 
3h.  37in.  Bb.  ;  N.  Deo.  32°  9'5'.  The  btlghtoesa 
is  only  abont  one-tenth  of  what  it  was  at  time 
of  diaoovBry. 

The  Journal  ot  the  Liverpool  Aatronomical 
Society  for  Mareh  contains,  as  usaal.  a.  number 
of  interesting'  pnpera  on  varioun  matters  con- 
nected with  aatronomy,  inclnding'  a  note  by 
MisB  E.  Brown  on  the  way  to  look  for  Vnlcan. 

The  death  is  announced  of  Prof.  Arit,  the 
famous  oculist,  of  Vienna.  He  had  a  world- 
wide repntation  as  an  operator  in  affections  of 
the  eye,  and  ia  said  to  have  had  no  fewer  than 
CgOOO  casea  ot  cataract  alone. 

Tha  death  ia  reported  of  Dr.  Qrotbe,  pro- 
fessor at  the  Polytechnic,  Deltt. 

The  Bargomaater  of  Hambnrg,  Beer  Kirchen- 
paner,a  well-known  geographer  and  naturalist, 
died  tie  other  day  at  the  ago  of  eighty. 

The  report  of  the  Meteorological  Council  to 
the  Royal  Society  for  tbe  year  ending  March 
31,  1886,  was  issoed  on  Monday,  and  is  Cult  of 
matter  interesting  to  meteorslogiats.  Daring  Che 
year  the  sffloo  received  1 89  logs  of  obaervationa 
mode  at  sea,  of  which  IKS  are  claasod  as  ex- 
cellent. Ont  of  a  total  of  591  warninga  issnod, 
vera  justified  by  gales  that  followed,  142 
partially  justified  by  strong  winds,  and 
vere  failures  ;  but  there  were  only  eight 
galos  of  which  the  office  failed  to  issue  a  warn- 
ing. Daring  the  harvest  aeoeon  thirty  special 
forecasta  were  forwarded  daily  to  subaoribers, 
and  of  these  eighty-two  proved  more  or  lesa 
correct. 

The  report  ot  tbe  committee  appointed  in 
December,  1885,  to  inquire  into  the  working  of 
the  Patents  Act  ot  1883  has  at  last  been  pub- 
lished, and,  as  was  expected,  the  system  of 
examination  as  carried  out  hy  the  office  has 
been  condemned  almost  in  toto.  The  committee 
recommend  that  the  practice  introdaced  by  the 
Act  of  I8H3  of  warning  applicanta  of  the  exist- 
ence of  nnpttblished  applicationa  likely  to 
conflict  with  their  own  should  be  dropped.  In 
inanimnua  opinion  of  the  witncssea  this 
practice  had  entirely  failed,  and  it  was  calcu- 
hited  that  the  repeal  of  the  provision  would 
result  in  a  conaiderable  saving.  The  present 
lystem  of  examining  applicadons  appears  to 
.he  committee  io  be  too  elaborate,  and  they 
consider  that  it  mig^ht  bo  aimpliBed  by 
diminishing  the  exoeaaive  amount  of  saper- 
vision  exercised.  The  alterations  suggested,  it 
is  believed,  would  set  free  some  ot  the  staff, 
who  might  thou  be  employed  in  working  up 
the  heavy  arrears  in  the  publicationa  ot  the 
office.    The  committee  farther  recommond  that 

ly  amendment  of  a  spoci&oation  required  by 
the  Patent  Office  should  be  anpplied  within  a 
month,  or  that  the  patent  should  date  from  the 
time  when  it  waa  ao  supplied,  instead  of  from 
time  of  the  original  application.  They 
further  advise  that  atops  ahould  be  taken  with 
w  of  Sxing  a  standard  of  quatifloation  for 
the  titla  of  patent  agent.  If  the  proposed 
alterations  are  adopted,  the  committee  suggest 
the  appointment  of  another  committee  after  a 
saSicient  time  has  elapsed  to  teat  the  working 
of  the  office.  Properly  carried  oat,  eabsectiona 
a  and  E>  of  section  7  of  the  liSS  Aot  would  be 
of  advantage  to  intending  patentees  ;  but  it 
appears  that  the  examiners  have  not  unfre 
quentl^  mode  mistake?,  and  concluded  that' 
inventiona  which  were  in  aome  respects  similar 
were  identical.  It  is  not  always  easy  to  aay 
what  a  provisional  specification  means  :  hence, 
to  avoid  injostice,  the  committee  reaommend 
that  the  practice  of  examining  for  novelty  he 
dropped. 

Oxford  University  has  agreed,  in  answer  to 
the  repreaentationa  of  the  Royal  Geographical 
Society,  to  foond  a  readarahip  in  geography, 
hearing  all  the  expense  thereof.  Cambridge 
Univeraity  has  determined  to  take  a  similar 
atep,  tbu  Geographical  Society  paying'  halt  the 
Btipend  of  the  lecturer, 


A  map  showing  the  diatribution  ot  fog  over 
different  parts  of  the  earth  haa  been  published 
by  Admiral  Teisserenc  da  BorL  It  is  baaed 
upon  observations  made  at  1,600  land  and 
113,000  ma 


nowaiceeda  £8,000  ;  but  much  more  will  be 
required.  Arrangements  are  being  made  for  a 
number  of  exoaraiona  in  the  district,  and 
amongst  the  vica-preaidenta  ore  the  mayors  of 
Manchester  and  Soltord,  the  Dake  of  Devon- 
shire, the  Earl  ot  Derby,  and  the  biahope  of 
Manchester  and  Sal  ford. 

In  the  latest  ieaue  of  the  mnemlogiail 
ilai)a:iiie  there  are  several  papers  ot  int«r«t, 
notably  one  by  Prof.  Juddentitled  "  A  Contn- 
hotion  to  the  Theory  ot  Schillariaatioa,"  the 
submetallio  lustre  or  "sheen"  which  orystali 
exhibit  in  certain  poaitjons,  and  which  is  pro- 
duced hy  .inoloaures  developed  along  doBmtt 
planes  which  reflect  the  light  incident  upon 
them  at  certain  angles.  Prof.  Macadam  givea 
the  analysis  of  a  sample  of  talc  naed  in  paper- 
making.  This  mineral  is  obtoined  from  New 
Jersey.  It  is  very  largely  employed  for  paper- 
making  in  place  of  Chino  clay  (kaolin),  and 
gives,  amongst  other  advantages,  a  much  more 
pure  effluent,  fully  90  per  cent,  being  retained 
mthe  paper.  From  its  fihrousnaturoitappearB 
to  attach  itself  to  the  smaller  paper  particle^ 
and  retain  these  alao.  The  very  high  and 
beautifully  smooth  giaie  of  the  American 
papers  is  largely  due  lo  tha  use  of  this  sub- 
stance. 

On  Friday  last,  at  the  meeting  of  the  Liver- 
pool Microscopical  Society,  Mr.  J.  Mayall,  ion., 
read  a  paper  on  "  Recent  Improvementa  ot  the 
Mioroacope  :  a  Viait  to  Jena,"'  the  snbstanoeof 
which  we  gave  on  p.  473  last  volume. 

At  a  recent  meeting  of  the  Liverpool  Engi- 
neering Society,  Prof,  Hele-Shaw  read  a  paper 
on  the  "Theory  of  theSteam-Engine,"  in  which 
be  remarked  that  one  result  ot  all  the  elaborate 
reseorches  and  inveatigations  upon  the  theory 
ot  the  steam-engine  had  been  to  reTOoI  tie 
complex  nature  of  the  problem.  It  was  tma 
that  the  main  features  of  the  theory  of  tlus 
the  most  important  of  all  prima  movers  had 
long  ago  been  stated  by  Raniine  and  ClanaittS, 
but  in  spite  ot  many  new  and  interesting  facta 
which  further  experience  has  revealed,  there 
were  a  number  of  important  points  oonoeming 
which,  at  the  present  moment,  great  diflerenoea 
of  opinion  existed.  To  the  careful  trating  of 
Hteam-engines,  and  tha  systematic  way  in  which 
these  teats  had  been  carried  out  in  recent  year^ 
wore  due  the  clearer  views  now  hald  on  many 
points  of  steam-engine  economy,  and  it  waa  by 
coQtinnal  work  of  thia  kind  that  the  still 
donbtfnl  point«  could  alone  be  decided.  It  was 
now  recognised  that  the  efflaienoy  of  the  steam 
nser  or  engine  muat  be  separately  exatuined, 
and  also  that  when  possible  the  useful  effeotof 
ateam  must  be  dBtcrminod,  apart  from  the 
of  friction  in  the  mechaaism  ot  theenginft. 
There  were  thus  really  three  seta  ot  separata 
efficiencies,  the  product  of  which  represented 
that  of  the  steam-engine  as  a  whole. 

Tbe  EtruHa  having  made  the  fastest  trip  out 
to  New  York  has  now  also  made  the  fastest  ro- 
turn— viz.,  from  New  York  to  Queeaatown  in 
six  days,  five  hours,  eighteen  minutes.  The 
voyage  out  and  home  has  thus  been  acoom- 
plishod  in  remarkable  time,  and  showa  that  the 
nveroge  speed  through  the  ocean  must  have 
beau  19  kaota  (22  miles)  an  hour. 

A  recent  invention  of  an  axploaiTe  engins, 
for  which  a  patent  has  been  granted  to  Hen 
von  Ruckteachall,  of  St.  Feterabois,  reUtes  to 
the  employment  ot  nitro-oellttloae  and  similar 
preparations  as  the  explosive,  converted  with- 
out combustion  into  a  gaaeons  state  by  slDOtri- 
city  or  any  other  means,  thos  producing  a  strong 
and  sodden  expansion,  whereby,  besidea  tlM 
powerful  expansion  reaultijlg  from  the  forma- 
tion of  the  gases,  beat  is  rendered  1staut,aBd 
the  machine  ia  protected  from  OTer-hoalang, 
whilst  the  expanded  gases  may  be  expelled  on- 
burnt,  and  thus  be  utilised. 

A  patented  compound  for  rrerentinK  ia- 
crustation  in  boilers,  as  well  as  itaaaiing  soalc^ 
conaLita  of  caaetio  potash,  esparto,  t»Iob», 
nntgalLi,  carbonate  and  ohionde  of  P<»*««>i 
silicate  ot  aoda,  and  chestnut  flour  I  A.  meoha- 
nical  method  ot  preventiag  tuonutrtfam  also 
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Elccuicity  u  not  tuuiifstt  nntil  airenit  b«  on. 
plcud,  or  iippoaitc  poles  joined,  thersfon  clMiu 
TitritiOM  ui*t  oalf  when  there  ii  ui  oi/M. 

Bf  uulogj,  light  uid  he&t  rnoit  hmve  tn  dJKl, 
ud  annat  be  mxiiif  ett  withont  ons,  hsim  OBaot 
be  I'M!  in  empty  ■paog. 

Lnmiuiferatu  ether  ii  hypotlutioil,  innaW 
'  like  PUogietoD  of  old)  to  eiplua  ft  preeoneeiTil 


•-    ;:■■'-": -_;=.i-.  r.nitTi  lii:;  f.r  :ia  JKiiiiijE.  M  (i«en  by  ibe 

.     .:  T'    -.1*  »:*Tfcli-=.f  CiWt.-tKW. '.il.  ;:'  *??■.■,  infunu*  me  thmt  the 

..>.    .: .   ..-.a^^iait.    A  £c=n  Mntuti^-adiaa^  tkkt flue. h  viewed  trumth&t 

'-     ~::  lUTioa.  whi:D  it  ca!f  tame  14'  north  Cif  the  lati 


,tr^".-.>-itti.'*l  ».N:i*tr 

a;  ■.'«&BJkaAX, 


t-.:.'h  pii<eoaieD>-n<ru  ei 
in  .r.  J.  parlu.v. 


U'  north  <A  the  lk>.i 
i;  it  it  Kireelf  pouiblp 
"vitiUeat  Greenirich,' 

.  like  m™lf,  »pt  to 
•  nlca- 


Cit    CUD&deD>.>    — J B 

L-ur  natiuDil  Ephemerii,  each 
a  little  itartlmg,  aod  i>  '-•''^ 
t  perfMl  faith 


tit  JUtboritr  uf 

tt^d  '.■  fh'ake  th 

LfallthiliiT. 
If  ihe  authoritio*  at  VeruUm  Buildinei  were  a 

ittlel.»<MnMrvvivein  theii  ideai,  and  a  littl<^ 
eiieenciea  of  the  timn,  they 
their  kaniial  pablicitian  much 
il  nor  i»  to  the  utroni 


i^'bl  ilio  mai 

w.'>uld  c*^^"=ieu.: 
I.>  thoir  n.>:ice. 


.-k  me  ths.   ,.. 
a  ..peri-glaii, 

zfr,; 

..enl.    Aid. 
t  .'I  liirht  il 


„  .,^v... -l/inaML 

jm  Tbich  ihey  miEht  gather  a 

W.  a.  PnutkA 

T,  frum  home  and  unable  taaia  mf 

Tcr  to  ubterve  thii  uhenumenon, 

probably  it  mif  ht  Im  witoeiiod 

id  to  mr  utiifaction,  vith 

Ihe  Ji'ia/iptaraHce  proved 

liner  ot  an  hoar  prior  to 

■tood   out  a  perf  eoC  little 

STOiimicy  to  the  moon,  and 

limb.    Tht 


3d  neat  throu 


i  lubject  tolanri  of  (Taritj.uit 

HI  or  lenntcy  nnkauvn,  therefoia  there  may 
untiuaity  of  gaaeoni  (oi  Crookea'a  "  ndiul 
[  'i  belHeen  sun,  plaoeti,  and  atMiM,  aentt 
andenttd  on  Ibeir  moatei  by  gravity;  bM 
line  with  diminished  tenuity  along  tb«  Ubm 
iav  the  mataei,  and  through  whfa^ 


bninning"  all  uf  the , , 

tciiller  Uddiei  would  give  np  heat  tothilaifK, 
■^  pTO^jrJuQ  to  itaeii  recipient  anrfaE«.  OcM*- 
--e:i~y.  iheinn  would  gain  heat  at  the  expoKoI 
c  f  laaeta.  and  the  latter  would  cool  down  sntil 
cv;=ili^.-iiim  resulted,  kftei  whioh  they  woald 
-:;^se  %>  be  of  a  cemperatnre  proportianali  to 
tir  retf-fCtiTe  radiating  anrfacei. 
If  the  al>:<ve  reasoning  be  correct,  the  ion  ftllf 
■ittti  Ki  v-.-i  f^ergy.  Y.  Ot.  U. 

PLAXSTABT    COBTPiaiTBATIOVI. 

i'o?3>:'.~— The  following  paiaace  ocann  in  a 
:ic  entitled  -  The  Uallery  at  Sahnre."  \ij  Bav. 
T.  UUner  i.l-'l':  i.  p.  liO  : — ''A  oonjnnction  of  Uie 
ttt  great  plAoeu  touk  place  between  the  Wheat-eat 
ijf  the  coniiellatlon  ^  irgu  and  Libck,  Septambei 
|9,  llSu.  It  will  be  agea  before  they  Dolleet  ipin 
that  part  of  ibe  hearr      " 


Thee 


of  plaaeCaiy  coaBrnimt 

JIa  anything  known  iJioat 
cunionctiun,  as  to  where  it  wi 


luld  I 


at  have  taken  place  at  a  ven  i  iiiiinM 
from  the  tun,  and  wonld  tliefelon  bar* 
aafleriun  '    '  ■        -       . 

Aetronom; 
,  although 


nimuedti"  until  loit  _.— --  --- 

ia.pr,«i.^  on  the  mind  i.  widely  -i'S"— ;""- 

-  '     ■    Lfopie  obierration  of  thii  phenomenon  n 

,^  with   an  op«i»-glai«.     In  the  f on. 

-    ,.„,  ,u.-.t«t  ■«  blolt-d  out  .n  a  moment  with  .t. 

,       ■.■.■«»■:..■■.••     ,S,i  l«,t  very  .l.«nlr  •11"  ■■».  "'JM?, 


s.  s. 


^    :  .    s."'-."v>}:i!cOKSBBTATION   OF    BWS    BHaBOT. 

■       ■  "         -"''■  .r.l."^!  1        ..,;.,...i  ;. -TWO    rorreepondenti    in  "Oar»"  of 
-       .   ■.■■  ■     ■'""■'■:,■.  ;  .  ■■■'...'  I,  ■■  ^;ii5:t  ••  Lnminifarona  Bther,")  bring 

,,.     ■— ■•  ■ '**.    1,11  iuiet.iitourr«ader^«ndaJ.ut     t..i..* 

*  ,""v"„    raiw  an  argument  thorwia,  I   herewith 

.      .  .v«-v  ■.-.  :  (""•'"'^■- _  ^i_™al  ■  there  mntt  be  an  i^ett  to 

'.  ^ -  ',;;;;;,;;,iX^;ror«i.noidi-ip.t*dinio«npty 

\    .i.«i.    I  •i-*'"'-         ,       i„ai-  hndT  oan  only  be  oooeeived 

< ■■■■  M:i'r«:o'.!-*'i>-^'"*»- 


r  aky ;  msraovir  it 

_)t  have   taken    place      '  *' 

(Uttance 

innriae.  Chamban, 
allude  to  the  ode- 
leof  Uan,JDpi(er, 
and  Mercury  recorded  in  the  CUmm 
bich  according  to  one  authority  took  plaae 
.  14413  It.C.,  or  to  another,  Feb.  B,  !U1  B.C. 
llther  eoajonctiuoa  of  fuur  planoie  are  given  by 
'^hambera — via.,  Nov.  11,  IbH,  %'eniu,  Jnpitn, 
Una,  and  Kituin  very  close,  and  Mercory  only  IE* 
iialant;  Nov.  11,  1^144.  Venoa,  Jupiter,  If emnrT, 
uid  Saturn  wvre  lni:luF.ed  in  apaoe  of  ia*;Harah 
|7,  17;!o,  Vrnus,  Jupiter,  Mar*,  and  MaroniT 
ippeared  tugetber  in  same  field  of  teleaeope.  ThU 
DUit  have  been  a  very  intereatin^  and  briUiant 
ipeclade.  Various  otheicombinatiune  of  aamallii 
lumber  ut  pUneta  are  alluded  to. 

When  we  consider  that  there  are  five  pUwt* 
moving  in  didprcut  apparent  patbi  among  the 
liied  btara,  it  il  evident  (takii^  into  aoBonnt  only 
naked-eye  obeerviitioaa)  that  the  number  of  poMible 
minfigurationi  or  cun  j  unocions  of  laiwof  them  mot 
be  practically  ioSnite ;  while,  on  the  othei  lUBd^ 
ihe  cbanM  uf  their  all  being  aeen  eloea  together  in 
any  part  ot  the  aky  must  be  exceedingly  nmote. 

In  parte  ot  the  Cape  Colony  and  ilonth  Afrio* 
Ijeneially,  where  the  atmoaphere  ij  for  montba  in 
joccesaion  ol  great  transparency  and  free  from 
cloud*,  Ihese  morning  or  evening  oonBgnntiant 
l>ecome  very  farcinating,  for  Herourv  i*  an  im- 
;igrtaot  factor  in  them,  shining  brighter  than  a 
Hrst   mag.  itar   when  favourably  plaoed;  and  if 

bright  Btar  also,  the  various  changes  of  relative 
position  seen  day  by  day  are  moat  marked.  It  ii 
than,  perhapi,  they  tend  to  utterly  conf  nse  one  wli» 
hsa  not  studied  the  prinoiplea  of  their  motion. 

In  tSSO,  from  lOib  Oct.  to  I3tb  Sov.,  there  wai  a 
series  ot  most  beautiful  conGgurationi  of  MwaniT 
&nd  Venna,  in  the  ovenings,  firstly  with  Spioa^  •«« 
ifterwards  with  Antarea  and  other  stars  at  th* 
t^corpion. 

I8SI,  Feb.  23.— .\  very  clear  evening;  Satnn, 
Vena),  and  Jupiter  all  close  together  in  theiveat, 
furmmg  a  triangle,  uf  wbich  Satocn  il  the  apn  ; 
1  Ilia  configuration  waa  very  noticeable  on  aooonnt 
L'f  the  brighlnesa  uf  theae  planets.  On  the  SSth 
these  same  three  planets  formed  the  point*  Of  a 
vitry  oe»ly  eipiilatersi  triangle.  Hay  II,  before 
sunrise,  the  same  planets  agsin  formed  almoit  aa 
ciact  equilateral  triangle.  June  ii,  before  inn- 
riae, theie  was  a  beauUful  elfeot  of  the  old  moon 
and  several  planets  funning  a  fine  combination; 
these  were  Mars,  Saturn,  Venas,  Jnpiter. 

188^,  Sept.  ■m.—A.  pretty  combination  of  SpiCB, 
Mereury,  and  Mara.  The  two  Erat  were  in  the 
Held  at  the  telesoope,  and  presented  a  beantifol 
cuDtiaat,  Spica  being  a  steady  bine,  nod  Meronrr  ft 


PEgUga  MKgAJFK  AJS  -WfJSZD  99  taBfCWs  »t,  UM.       Mabch  ll^ltttT. 


AJn>  BBBOVZ.Ka. 


LME  on  thii  p*ir  of  vailed  plun 
^sb.  27  wu  B  beostifol  aight,  a. 
ijring  Bkelch  gives  an  UUigetbif 


Am  I  deeeiT»d  in  fignr 
the  north-tMt  border  of 
rtion  of  Ihe  interior  of  Ilei 


FOBNAOIS— PIiATO. 


jingnlu-  that  Dehher  time  Bor  acj  'A  tc*  'xks 
enUz-etrnta  itocld  baTc  bwa  wen  b^  Mr.  Ei-:. 

PbHiblf  thtrt  Kaj  be  K,E« "-  *■ 

the   abaena  of   tnt«T-«.c«  o 
the  "ill^efincd,  n 


'.^fi 


tdow  oatune 


te  fr^eieoft^rj* 
if  diniartneti  ic  the 


KB.  aiaa'B  con- 

[26940.]— A  DCSCRIPTION  of  an  indnnttrQ  ccii 
of  moderate  dimemiiini,  giTiD^  inch  tpleBoid  re- 
(olta  ai  a  IDiD.  »paik  in  air.  with  a  fiogle  bichro- 
mate cell,  appeared  in  the  "E.  M/'&f  Jaccarr 
7lii  (36676)  and  litiee  (February  llib,  S^itSl,.  Mr. 
Higg   baa  »erj  kindlj  given  deUila  of  ith  con- 


c*  ibeaf.. 

'.iiLft.  I  aaocrtaired.  aa.  nLj  lot  Bade  of  ty 
hide,  twined  wi£.t  gnec :  ihty  aic  *>  vn;  wj 
nifl  thai  the j  naiid  c|ir^t  baa  ikc  pond,  to 
vhieh  ihej  »re  pef^M  a  an  imcaUr  nw,  (B- 
eiestij  eneclar  to  amcii  Ihe  fote  pan  at  s  «U 
bwrbr  au^opef^iEjat  ipccd.  Mo^wsBMLWil 
ebCdrui,  wi-^  ueir  di:fa,  pcnmc  >  beri,  muiac 
fearful  EoiMA.  Tte  arnrali,  hard  {BMacil,  nto 
into  the  tmaeen  i^  ringa,  and  are  aooB  da 
with  tpean  acd  (Sutiii.  I  baTc  nowcil 
piecf  1  (.f  ceir  ckinMCica  hide,  takins  cue  1 
£at  betir(*s  keair  plaaka  fcr  tOBS 


adMnfatel 
wed  thetirt 


Theyi 


Snch    an    inatrament    vould    be    iuTalnablt 
ipectro«copi»t»,  and  it  might  advaoUgeonsl; 
the  plaice  of  a  Baaren   burner   spun  a  c 


re  next  tied  rcry  ligfallj 

'   a  drr  thoiCDgblT  ;   agai 

-ed.  pcliihea.  1--" 


Pplv 


labor 


yUhle 


vniUble 


anyn 


ploTed,  all  the  naiaanee  of  haTing  to  keep  a  foar 
or  five  cell  Grove  or  other  large  battery  in  order 
had  to  be  coniidercd,and  c(iii>ei)nently  the  apectro- 
Bcope  baa  been  Icat  conaulttd  than  it  aboold  be. 

Aa  I  imagine  very  few  have  Ihe  neccaaarr 
mechanical  ikill  to  enable  them  to  oouatmct  gucb 
an  inatiument  for  IhemaclTca,  perbapa  Mi.  Higg 
will  kindly  mform  na  if  the  time  baa  yet  come 
vhrn  anch  a  coil  can  be  pnrchaaed  of  the  phili>- 
anphical  initniment  maker,  and  ita  probable  coet? 

B.  a.  P. 


CHBAP     AKHBTBBB    AMD    TOL.T. 
SBTBBS. 

[26941.1— Thbbe  mnftba  aomething  radically 
wrung  about  "  Iota's"  ammeter  (letter  26921]  if  he 
need  "  tap  it  to  bring  it  to  lero."  The  pivot  mnat 
be  injured.  If  "  Iota  "  will  kindly  return  it  to 
me ,  I  will  tendjnat  it  with  pleasure,  aa  I  make  it  a 
point  to  turn  out  ammeters  which  turn  to  the  ,{,  of 


a  time,  planed,  acrapcd.  [ 
riding  irhipt — terribly  acrcre  ihey  were, 
thoae  who  hate  inSeiid  by  a  boot  of  badiy-Vnnd 
Itatber,  worn  in  >  warm  taom.  can  imagina  the 
torture  of  ancient  bacbarum — a  man,  H*n  np  in 
a  fretb  hide,  waa  placed  in  the  annahiae,  ud 
b  lowly  iipcezed  to  death  ! 

The  handlea  of  great  cbiaela  naed  by  honie- 
carpenteii  and  boat-bnildcia  in  the  Eaat  are  lU 
neatly  eecored  by  wet  plaited  thong,  whicb  dzi» 
hard,  and  aavea  Ihe  bandle  from  being  a^t  by 
mallet  blowa.  Boa. 


BUBNT  AJB^TALBDIOTOBT. 

IS6043.]— I  BEG  to  remind  "  F.  C.  &."  that  Idid 
not  evolve  the  theory  let  forth  in  my  letter  ont  td 
my  inner  coutcimuneaa,  but  from  the  anthority 
which  1  lUted  in  letter  2686&.  Donbdeu  thb 
work  ia  aomewhst  antiquated;  but  I  baveyatto 
learn  that  any  diaci 
point  of  cb^iinical  at 


a  of  beii 


and  which  will  aarpaia  oven  "  Iota' 
■ccursoy. 
Carabalton. 


8.  Bottone. 


e  In  which  tbia  di 

onaidered  reliable,  and  it 

all  conaoieoce,  foi  it  waa  pnblialwd  at 

ity  guineas  in  nnbonnd  part^    I 

_.  _*  i_! 1 — =-al  apeoialiit; 

if  the  tbaon 
to  whioh  1 
taibla "  ?    In 
soaciuiiuu,  .1  uau  I.  uelp  thinking  that  aoma  corre^ 
ipondenta  diaplay  an  unneoeaaaiy  amount  of  do|- 
-  "- '—  J.  0.  ». 


iferi.    Thi 
ahould  be  ii 
no  leaa  than 
make 
but  if 


BAW   HIDB8. 

S  36(43.]— TllROUaiCOUT  Aaia  and  Africa  green 
e  ia  naed  generally  in  preference  to  tanned 
leaUier  forthonga,  conla,  bindingf,  and  faateningaj 
the  ainewi  alao  of  deer  and  the  larger  auimala  are 
ntiliaed  for  all  purpoaea  requiring  tightneaa  and 
atrength.  The  alciDi,  after  balng  deprived  of  their 
hair,  are  bard  rubbed  and  treated  with  variona 
greaay  aubetanppi  while  atr«tched  in  cool,  ahady 
place*.  The  reqnirrd  itripa  are  then  meainred 
and  cnt  oat  wbll*  wet,  a  itiak  ia  iiuerted  at  each 


mTLIiBB'S  FATBirr  roJL 

[26944.]— Sous  time  ago   I  wrote  a  query,  re 
MUUer'a  patent  file,  but  no  one  seemed  able  t» 

Eive  any  mfoimation  on  the  snbjaot.    Bivoa  then, 
owever,  the  taol  baa  wme  mora  under  my  DoUoa, 


gyOLIBH  MEOHANIO  AKD  WORLD  09  BOIEfCE ;  Ng  14Jt6.      Mabch  11,  1887. 


Th«r»  «m  iimny  nun  in  Ih*  kingdom  where  one 
niaapuij  rimn'ivrMoUier'iilinm.  fThan*  cieh 
llni  liu  (lillirmrit  *l|[niU  liKbu.  IIw  mnruning 
tliln  miint  lin  I  I'ortiii*  Mr.  Ktntion  will  iiij  whu 
In  lirinK  'l""n  t"  ri-nie'ly  thin  lUmt^nun  KMa  of 
Uitnic.  It  Mcmi  to  nie  thkt  th«  ■tlflmpti  of  dudv 
miniiMnim  at  jiignKlliaK  tliair  linea  atw  abont  u 
erwin  u  thnlr  iilcu  ut  brtkinf  thtir  tniiu.      P. 

BLBOTBIO    LOOKIHO    FOB   BAILWAT 

SIGNAZ^. 

|ai:ufiO.J— I  llAVKriad  wiUiiniiRtaftlteatiunHi. 
a.  B,  KfWKnulirtti'n  ii;iit«m  uf  eUetria  luekinK  fm 

— " '-ii»li;   liQt  i  un  norry  fj  uj 

I   with  hi*  njHtein,  u  to  thn 

?..r'  r 

ofel-  „, 

kiwi  Mr.  K[Hit|rt"l«tti  flrhnU;  tltiiua^b  rar; 
munh  tho  lune  in  Kioia  puinU  ;  bnt  Hykaj'  i*  an 
«l«itnoal  luck  inKlcail  of  a  mcdianjcal  (ma,  ami  it 
flivu  thn  liKniiliiian  aliHiJntooiintrul  of  hii  iecti.,n, 
«ither  ii|i  or  iluwn,  and  in  workni  in  eunnectiun 
with  tliB  one  wire  duuljJe  arm  liell  inatrnmeat, 
thna  making  it  llic  )>ait  and  laf eat  aratem  of  woik- 
Ing  Bxtant.  In  laying  the  Ixnt,  it  in  the  aimpleitj 
and  what  ii  Uiu  lirapleat  for  the  ■iKnalmen  in  con- 
neutiun  with  thn  wfaty  of  the  pablio  miut  be  tbe 
beat,  aa  aignalnion  are  not  all  neceuirily  aither 
•leotrical  cir  machanioal  eagineenj  but  attll  they 
mnithavawBic  knowledge  uf  bgth,  and  in  Sjkai' 
ajatam  the  meofaanioal  lock  ii  not  furgotten  and  ia 
worked  in  cunnectiun  with  tho  clectrio  lock  on  the 
atartiag  lignal,  the  maahanical  lock  being  placed 
«n  tha  homa  aignal,  which  when  palled  off  onoe  for 
a  train  ta  enter  the  aeotion  in  ad  vanes  and  replaced 
todanger,aanDut  be  pdJed  off  again  until  the  train 
haa  pauad  the  itarting  aignal ;  tha  antion  of 
putting  an  the  at&iting  aignal  with  eleetiio  lock 

anoUier 


td    relaaaing    the  maahaoiaal    lock   un   tb* 
aignal  lo    that   the   aignalman   oan   allow 

r  train  to  draw  in  nndec  protection  of  the 

borne  aignal,  the  atarting  aignal  being  controlled 
by  the  elactria  lock  by  the  Blgnaiman  in  advance. 


^0,CJEL  Blciutlman. 


AOOTDJUrT  AT  OABUSLB  —  BRAXBfl 
ON  TBS  IiOSTDON  AXtD  NOBTH- 
WSBTBBH  BAU.'VAT. 

[269S1.]  —  GeskKAL     HUTCHINMOK'S    report 

rn  tha  colliaion  which  occurred  at  Carlisle  '- 
Slat  of  Deoember  haa  juat  been  iaaued,  and  ci 
tains  lome   valuable  informatiua  npon  tbc  anbji 
of  oontinnona  brakea, 

Tbe  Noith-Waatarn  Railway  Company'i  down 
limited  mail,  drawn  by  the  "  City  of  Liverpool," 
Ho.  410,  and  oonajitlng  of  14  vshioles,  came  int 
OoUiiton  with  a  Midland  engine,  No.  1,680,  on  the 
Oroaaingaat  a  point  300  yards  beyond  the  usual  stop- 

Eing  place,  ood  after  knocking  the  bogi-  -"■'  *—■!- 
ig  wheels  of  the  HitUand  engine  ol 
OODtinuediU  journey  for  another  ISO  oriaOyarda^ 
4very  vehicle  Using  damaged  by  eoming  in  contact 
with  the  Hidlanil  engine.  The  four  driving-wheels 
of  the  componnd  engiac.  No.  410,  and  the  six 
wheels  of  its  tender  were  ntl«d  with  a  steam  brake, 
II  vebicleawith  Che  limplevacanm  brake,  and  three 
Tani  with  tho  Nurth-Weatem  automatic  brake 
STTangement.  The  uselsssnew  of  the  contir 
brake  ia  dearly  shown  bj  the  foUuwing  facts. 

The  ateam-brake  was  tasted  when  about  two 
miles  from  the  station ;  tho  vacuum  brake  waa 
applii^d  more  tlian  IJ  mils  from  the  point  of 
Oollision  wbcn  the  speed  was  between  15  and  GO 
miles  an  hour,  and  the  ejector  was  kept  open  tor 
nearly  balf   a  niiie;    bnt  without  producing   any 

effect  upon  the   speed,  though   the  gauge  -■■ ' 

Ultimately  the  -' 


Iilieable   by  either 


by  either  one  of  tbe  three  gnards,the 
light  eaiilj-  have  been  stopped  at  the 
proper  place  when  the  driver,  finding  that  the 
vacnum   brake  woold   not  work,   gave  the  brake 


Mechanic  will 

Dalicon 
dt  ffrda  to  the 


Junction,  Feb    13-([    gave  the  toup  dt  gr. 

emergency  chain  brake  on  the  Xorth-tt'ei„._, 

■pparentlj  the  accident  at  Carlisle  haa  performed 
a  similar  service  for  the  Webb  simple  vacanu 
brake  on  that  line,  for,  at  the  half-yearly  meeting 
held  at  Euston  on  the  ISth  Feb.  laat.Ur.  »»"- 
stated  that,  having  apent  £110,000  on  ehi 
from  the  chain  to  the  vacuum,  and  fitting 
than  half  their  stock  with  it,  in  deference  to  ine 
•riihea  uf  some  of  the  neighbonring  companies, 
thev  had  alio  agreed  to  instract  their  officer!  to 
make  the  brake  automatic  at  a  cost  of  £  15,000.  Be 
woold  not,  however,  like  them  to  run  away  with 
the  idea  that  the  brake  waa  to  do  away  with  all 

dangi 

It  would,  I  think,  have  been  interesting  both  to 
railway  men  and  also  to  passengers,  if  Mr.  Moon 
had  tone  a  little  further  into  the  aobject,  and  told 
the  shareholders  what  are  the  "special  dangers  " 
which  the  brake  will  have  on  the  North-Weatem 
when  made  automatic. 

For  ten  years  that  company  haa  placed  the  Board 
of  Trade  conditions  at  defianoe;  in  February, 
1879,  Hr.Moon  UJdhia  shareholdera  thafno  man 
in  his  senses  would  risk  their  trains  to  ao  auto- 
matic brake."  It  ia,  therefore,  aatiafactory  that  at 
lant  this  oompany  haa,  "  in  deference  to  the  general 
desire  at  the  community,"  admitted  tbe  necessity 
of  employing  an  antomatic  brake.      It  is  not  at 

E resent  made  known  what  the  new  brake  is  to  be ; 
ut  it  is  liucetely  to  be  hoped  that  (he  North- 
Western  Company  will  now  adopt  the  best  and 
safest  appliances,  and  thus  avoid  further  delay,  ac- 
cidents, and  waste  of  money. 

Olanant  B.  Stntton, 


1   brake. 


hand  brakoa, 
at  the  time  of 

Aftar  the  accident,  the  vacuum  brake  pipes 
bstween  Uia  angina  and  the  tender  wore  found  to  be 
eonipletely  blocked  with  ioa,  extending  about  a 
fiNA  on  each  aido  of  l)ia  junction  of  the  pipes.  The 
(auge  on  tho  angina,  as  buloi     -    --'  -•■        ' 

Vhb^>     ■  ■    ■■      "   " 


nth< 


-  -Mentioned,  showed 

IGin.  of  vacuum,  yet 

aliKilutely    useless.     This    is  tho 

.     |„      ...L.»l.      II...      Vn^l-h.Wtfat^Fn 


Uk  Lraki 

•     _  ■     ■         .   which    Ihi 

Ojrupany  trusts  it*  passengers  and  servants,  and 
which  was  adoiitial  with  such  a  flourish  of  trumpets 
after  Ihe  so-cailwl  confercnec  at  Uaaton  in  April 
li«l,iindil  is  one  of  the  various  "beat  brakes' 
wblcb,  acordintc  to  Mr.  Moon,  are  always   in  turn 

General  Hutchinson  reports  :  "  The  oollision  waa 
undoubtedly  caused  by  the  action  uf  the  vacuum 
brake  haviug  boi-n  stopped.  .  .  .  The  advauUge 
of  the  automatic  brake  arrangement  advocated  by 
the  Hoard  of  Trade  over  that  now  in  use  on  the 
London  and  North- Woatern  Bailway  is  also  made 
manifest,  fur  had  the  automatic  arrangement  ap- 
plied to  the  whole  of  tbe  mail  train  instead  of 
only  to  tha  three  brake  vans,  and  had  it  b«en  ap- 


HBAT,  POBOB,  AND  OBAVITATIOB. 
"F.  W.  H."  (letter  26883)  ei- 
that  his  ideas  of  heat,  whether 
derived  from  Buchner  or  not,  seem  somewhat 
loose  'i  It  is  tme  that  energy  in  tha  term  of  heat 
is  expended  in  (earing  the  molecnles  of  a  body 
asunder,  the  same  amount  of  heat  being  given  out 
upon  their  reunion,  but  that  certainly  does  not 
prove  that  heat  is  a  aeparation,  cold  is  an  approxi- 
mation of  ths  material  stoma. 

It  ia  not  quite  so  easy  to  define  heat  save  that  it 
is  a  form  of  energy.     With  regard  to  force,  it  is, 

Srhaps,  safest  to  adopt  the  oonolosion  of  Prof, 
uxley,  that  all  that  can  be  said  abont  ia  that  is 
the  cause  of  motion.  Until,  however,  we  get  new 
laws  of  motion,  matter  must  be  regarded  as  mert, 
incapable  of  onanging  its  state  except  from  ex- 
ternal influences,  and  thia  is  no  doubt  equally  true 
of  invisible  a*  well  as  visible  motion.  Sir  Wn. 
Thomson  has  lately  suggested  that  what  stems 
repulsion  ma;  be  due  to  inertia.  It  has  no  doubt 
been  painted  out  to  "Garrison  Gunner"  (26879) 
before  thia  time  that  aeveral  atterapta  have  been 
made  to  explain  gravitatisn  by  presaure  or  impact 
of  atteuuated  matter.  What  I  auspeot  the  aatro- 
iquirca  for  his  motions  is  practically  empty 

Eabthqhakbs  akdEpidbmios:  Ereatum. 

■In  3rd  lino  of  letter  on  p.  11,  for  "  beneficial " 
read  "  pernicious." — Kos. 

HLKCTRIO  CAnTBRV;  BUBATDM.  —  Letter 
S6S16 ;  For  "  weight  per  foot  in gta"  read  "  weight 
per  foot  in  grains."— 8.  BOTTOKE. 


BEFLIES  TO  QUERIES. 


[«13M.]— Pluh-PolntoflUiieraaOtL— Gets 
tin  or  cof^r  can,  about  Sin.  by  S^in.,  fill  it  with 
fine  dry  sand,  plaea  in  the  sand  a  glass  beaker  aboat 
Sin.  by  Ijin. ;  leave  the  top  of  beaker  just  pro- 
jecting oat  of  the  sand  ;  fiU  the  beaker  to  witbia 
a  half-lncb  of  the  top  j  the  oil  will  expand )  plaoe 
can  and  contents  over  a  Bnnaeu  bumcs  or  gaa  js^ 
and  anapend  in  the  oil  a  glaBs  thennumatar, 
graduated  np  to  GOO*  or  700'.  The  bulb  mnatnd 
touch  bottom  of  beaker  by  jin.  Aa  the  sand  he- 
eomas  heatwi  the  temperature  of  the  oil  will  be 
shown  in  the  thermometer.  Do  not  raias  tha  haat 
more  than  8*  or  9'  per  minute.  When  the  T^toor 
b^ns  to  some  off,  say,  at  abont  SW,  get  a  pises 
of  hard,  twisted  oord,  and  light  ons  end;  tha  light 
should  not  be  larger  than  a  pea,  or  yon  will  Mat 
the  oil  on  the  top.  Pass  thia  small  light  over  tks 
snrf  ace  of  the  oil ;  continue  this  until  a  smalt,  Una 
r  the  surface ;  a  amall  pop  will 


until  the  flashing  becoi  .    . 

this  ia  the  igniting  point.  There  is 
you  need  not  bmry ;  remove  the 
turn  off  yonr  gaa,  hrina  a  piece  of  papar  dowB 
over  ths  bumiug  oil  andean,  and  the  UgU  will  bs 
eztingniahed.  If  jfou  blow  ont  the  light  yon  will 
blow  some  of  the  cd  in  the  sand,  and  get  thefnmaa 
next  time  you  use  it.  The  flash  point  of  yonr  oi] 
should  not  be  less  thsn  37G°,  and  Aould  not  ignite 
under  IIC.  When  the  flashing  and  igniting  potata 
are  close  together,  or  whan  there  is  somapaea- 
liarity  in  tha  blazing  of  the  oil,  suspect  doetningi 
If  I  hare  imt  made  this  nlsar  write  again,  and,  ai 
far  u  I  oan,  I  will  give  yon  the  deidnd  —*-"- 
tion.— Oils. 

[G1401.]— Oral  Ohnok.— In  reply  to  "  C.  L.' I 
bag  to  say  that  the  skstohas  of  abora  I  tooad  la 
Vol.  XXL  No.  fiZ2,  page  40  ;  also  in  Mo,  UL  pan 
230.  I  balisvs  I  have  followed  tha  akalohaepnl 
in  above'  nnmbers  pretty  eloaaly.  ani)  tha  AaA 
seems  to  mn  very  well ;  bnt  I  eannot  fiai^  Ihs 
enda  of  bradawl  handles,  Ac,  withont  havtaf 
"rinea  "  of  a  twiated  lutun  on  tha  mA  what 
finished.  I  should  feel  greatly  obligBlta''O.Is.* 
or  any  other  reader,  for  a  faw  hinla<— ChdmJB- 


AT  a  recent  meeting  of  the  Berlin  Ph}vical 
Society,  Dr.  Bichan,  apeaking  on  the  formation  of 
peroxide  of  hydrogen  by  electrolysis,  aald  if  a  cur- 
rant were  conducted  through  diluted  sulphuric  acid, 
Ihen  there  was  formed  at  the  imeitive  electrode  a 
strongly  oxidising  snbsMnoe,  formerly  taken  for 

Biroxide  of  hydrogen,  but  demonstrated  by  M, 
erthelot  to  be  per-aulphuric  acid,  a,Oi.  In  ex- 
periments on  the  electrolysis  of  concentrated  solu- 
tions of  sulphuric  aoid  with  wire-shaped  platinum 
ilectrodes,  the  speaker  had  obtained  m  the  solnuot 
jcaide  per-snlphnrio  aoid,  oione  and  peroxide  of 
lydrogen,  and  assumed  that  all  three  bodies  made 
heir  Appearance  at  the  positive  electrode.  Tho 
following  experiment  served  as  a  proof :— A  M  per 
!ent.  sulphuric  aoid  solution  waa  anbjocted  to 
'lectrolysis,  and  thereby,  on  acoount  of  toe  great 
attennacion,  no  peroxide  of  hydrogen,  bnt  only  per- 
aalphuric  acid,  came  to  view.  If,  now,  into  the  40 
per  oent.  sulphuric  actd  60  pet  cent,  acid  wars 
boored,  after  tha  elootrolysia  w*s  finished,  t^an  dtd 
^cDxkle  of  hydiogwi  ihow  itaaU  in  tha  Snid. 


Pnlvermacher's  ohaii 


a  paralytic  passenger    oomplainicg  that  he  haj 
forgotten  a  supply  of  add,  and  oonld  not  asa  Ul 


A,  the  bathtub: 


ipar  plate ;   C,  wall  pi 


_,.,..        .      ,waUp«lt 

D,  PulvermaAer's  chain  ;  B,  eoppar  piawttt 
eye;  F,  wire  leadara ;  O,  nagBUTB  poU;  +i 
positive  pole. 

chain.  I  got  a  fishing  Ime,  and  lat  down  Pnl*«r- 
maober  into  tha  ooean,  and  very  mnah  natiSed  tha 
invalid  by  an  nnexpeeted  shook.  Grttbahalf  af« 
very  Bonnd  beer  hogahead,  soald  it,  awlMitdrr. 
Get  a  piece  of  dieet  ocppar  about  iia.  aqBK&  In. 
thick,  drill  a  hole  in  the  eantrs,  and  tap  it  ^a  « 
sorew ;  take  a  piece  of  atont  aoppaT  wlr*  Iv.  baft 
Upone  end  with  a  sarew  to  fittbaboU  IntbaahoM 
plate,  at  tha  other  end  of  (be  wiMmkaaavrtw 
i^.  With  aoppei  tank!  fiitca  flwpUawAa 
iaHn  side  of  £•  o««k  aboot  a  fast  &!■*» 
bottom ;  with  a  finlat  MM  »  b' 
the  OBlakls  to  tha  sorsw  hole  In 
then  pbmUib  and  li  Iha  wiia  tl 
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ud  larew  it  in  vei;  tight.  Pat  np  a  wooden  peg 
!■  th*  mil  »f  yam  b&th-room  tt  inch  height  u  ■ 
40,  or,  mnbe,  t.  120  dement  PolreimaDhei:  aa 
Mag  >t  full  length,  bo  as  jost  to  meet  the  eie  of 
tka  Mm.  Draw  the  tub  to  within  6in.  of  the 
in^ud  hook  on  to  it  with  a  amall  bit  of  wire  the 
Wmmn  (or  lino)  pole  ;  pout  water  till  the  tub  K 
yut»*)orthi  (lUl ;  hang  the  ytlloiu  or  negative  pole 
^jra^WMof  itiinglo  the  peg  in  the  wall ;  att»ah 
twolon^  ioiulated  oondaetiag  wires  to  that  cud  of 
the  chun^BDt&aiently  long  to  allow  2ft.  of  the  aaaie 
to  CDtei  the  water.  The  points  of  the  wires  Bhonld 
liare  eleotrioal  oonduotors.  The  patient,  having 
■tripped,  should  put  on  an  elutin  tape  under  hia 
mimi  moDntsd  with  a  copper  hook  and  efe  buckle, 
whioh  oan  thus  he  esBil;  ahif  ted  to  any  part  of  the 
body  raqoiring  galvanic  treatmeat.  Imade  ever;- 
Ihinf,  eioept  the  ohaiu,  mjself ;  but  all  snch  small 
uplunoM  oan  be  bought.  On  enteiing  the  water 
Wa  bather  will  tako  one  .wire  m  either  hand  and 
Jwtm  tiu  other  wire  to  the  buckle.  Thougb  ~ 
pnfaot  health.  I  always  eDJoyed  these  baths  ;  b 
It  ii  pouible  they  might  be  Injarious  in  some  ca£ 
c(  OCgWiio  diieaae.  F«  torpid  liver,  piles,  rbe 
matia  affeotioai,  defective  oiroulatian,  paralytio 
CTmptomi,  and  disorders  of  debility  tbey  are  un- 
dtabtadly  beaefiuial.  Tbe  German  medical  elec- 
bieiaiu  lus  medicated  bathe,  and  aaaert  they  car 
irtn«t  miaeral  poiiOQi  from  the  syntem  by  thii 
Indmaat.  Note.— The  budy  must  he  kept  quiti 
•■■■rof  tbe  inaide  plate :  by  Bitting  face  towards  tfai 
diain  thia  oan  be  inaured.  An  oval  bath  ia  pre 
Inabla  to  a  round  one  for  a  grown  person.  Anj 
bath  of  metal  oan  be  med,  but  it  must  he  lined 
wHh  tUok  sheeting.— Eoe. 

[eUie.}— OharooMl-makins.— When  it  ii 
qalred  to  oarboDiae  a  large  quantity  of  wood, 
Hiwiry  to  draia  away  the  tar  wbieh  aoeui 
md  the  monnd  is  oonaequeotly  fanilt  on  a 
*lp«l  piaoe  of  gronad,  with  a  drain  leadi 
jk.  ToDTGorTeapODdeDt  will  probably  "coa 
■mD  qoantitie*  at  a  time.  Let  him  make  ap  in 
ImfcJBPd  a  long  pillar  like  a  bolater,  and  stick  it 
BOD  and,  with  a  cord  projecting  from  tbe  top. 
Juraiigt  around  this  "  holster"  tbe  piceesof  wood 
to  be  ooaverted  into  charcoal,  either  Hat  or  a 
u^ee,  but  so  that  theis  oan  be  a  free  circulatioi 
et  air,  eioept  towarda  the  ontside  of  the  heap 
flnea  nuut  be  left  leading  op  to  the  bottom  of  thi 
Witv.  When  the  >Uok  of  wood  is  complete 
wan  with  bnuhwood,  tnrf,  or  eveo  c!ay,  and  pull 
■Mthabolatar.  TbenlightaGre  in  the  "chimney  " 
ttaalaflj  with  peat  or  any  oombuatible,  aud  lea 
Klbioagb  the  heap  by  meauaof  the  Saea,  studytn 
Ike  wind.  WheQ  the  heap  ia  well  aiight  bloc 
all  holes  with  tnrf  or  clay,  and  watoh  to  see  tba 
tkawood  doM  not  burn  loo  fiet.  It  takes  aom 
diyi,  and  ia  better  done  in  large   quantitiea.- 

[flltll—BIaotriaalAppaTaitaa.— To"El.Ei: 
nnUI.  BTUDKHT  No.  2."— The  sort  of  action  I 
MB  la  well  exemplified  by  the  Uaniell  cell  where 
flrt^'-azhaBatad  aoliition  u  reoupersted  fa-om  the 
mawir   of  oryitala   of    sulpbata  of   oopper.- 

XaWAXD  COKBT. 

I<»M.]  —  BlaotrlDal     Apparatoa.  —  I    ai 
iMiT    that    the  (ormnlB    I    gave    for    chargiu 
batteries  with    primariea    ahould  bai 
•d  aaah  a   difference  oi  opinion ;  but  I  atill 
[t  thera  is  an  advantage  in  naing  secondary 
niai   in  coajnuotioa  with  primary  for  light- 
aa_  in  the  caie   where  the  number  of  lights 
li  small  [aay,  five  lights  of  lOc.p.),  and 
_._    I  a  dynamo  and  engine  would  bo  out  of 
nuation.    I    eannot    agree    with    Air.  Coi 
I  It  raqniiM  a  week'a  ohu-ging  of  accnmulst 

batteriet  to  get  two  or  three  hours 
"  le  formuljB  I 
ill  light  three 
pa  iDur  noon.  I  have  been 
that  the  important  improve- 
.  1  in  the  nnmbera  of  "  Onia  " 
^  Jan.  18^  that  Haaaia,  Woodhauae  and  Rawton 
MRMBaUagwitii  the  Upward  battery,are  in  this 
■bMUon,  uid  that  tbeir  cxhanative  oiperimenta 
bnteg  proved  so  snooessful,  that  tbey  intend 
airitfa(  tha  pUnt  in  the  market  in  a  abort  time. 
LtDo,  hare  made  experiments  with  this  ayatem 
tailk  anotheT  primary)  which  has  proved  aatia- 
matatj,  and  intend  fitting  a  small  installation  at 
■jr  raaideoas  in  a  short  time,  when  I  shall  be 
gfaaad  la  ihow  it  to  any  readera  of  "  Ours  ''  who 


taBM  wnr  oanaUy  mads  require  3-7  watts  per 
iMfcapgarer  ;  bnt  th«  lampa  I  allnde  to  are  the 
riHAn  ta.p.  nominal,  whioh  we  know  are  about 
Mf  DMt.  ab«*e  their  aetual  eandle-power.  Bat 
■■■■■MlomaiBaeiaUy  mad*  that  reqnire  leaa  than 
l*Mta  par  aBadla-powei  uoininBl,  and  I  have  been 
JlAlHMtlWH  M*  loma  befogmadebf  the  Edieon 
"h^  Ownpany  of  Itctp.  86  volts,  requiring  3'76 
■MM  pv  oaadla-powaf.  Referring  to  the  eS- 
f  tH  MVomnlalon,  "  Ohm  "  mnat  have  made 
~ '*''•,  Of  the  aaM  we  have  had  eiperieaoe 
a  raiT  obtoltta  type.    The  effiaieney, 


of  the  later  type  of  H.F.S.  and  Elwell  Parker 
acoumnlatora  ia  f ar  higher  than  60  per  sent.,  and 
if  he  has  none  af  these  to  t«at  I  should  advise 
him  to  read  the  lateat  papera  and  artielea  on 
aocumulatora  by  the  first  eleotciciana  we  have. 
He    will_  find    the  following  very  instruative  !— 


Meears.  Drake 

and  (;orham 

paper  and  dison 

that  followed 

:  tbe  laet  n 

Mah 

e  article   n> 

i'ss:.u'' 

Ibfl 

on  "  Demestio  Electric  Light 

read  by  him  b. 

'ore  the  Society  of  Art*,  Marc 

HAuaooD. 
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f!ilS25.] — SaetiiK     Oanoe,— If     "Shamrock" 
I  refer  to  pp.  61,  U3,  and  ISO  of  Vol.  XXVII., 
he  will  Gad  a  good  deal  of  practical  instructioD 

dimenaion  lift,  long  is  rather  email,  and  I  doubl 
whether  there  k  a  safe  sailing  oanoe  of  so  short  a 
length.  It  is  rather  remarkable,  too,  that  "  Sham- 
rock" expeetatu  have  two  masts. — SotiTUAUi'TOS 
Watbk, 

[IllSS'J.]  — Tamlah  for  Tranaparenoios.— 
Tbia  qnery  is  ineomprebeuaible.  A  varnish  ia 
generally  uned  to  cover  work  and  protect  it  from 
atmospheric  tuBuences.  Kuiely  the  querist  is  not 
stopped  by  tbe  simple  difficulty  of  gettiog  water 
coionra  on  to  a  photographic  print.  If  that  la  so. 
and  he  will  promise  noi  to  t«ll,  I  don't  mind  iu- 
forming  him  that  professional  colourera  lick  tha 
print  with  the  tongue.  If  he  does  not  like  to  du 
that,  no  doubt  a  little  prepared  ui-gall  will  enable 
him  to  get  the  ooloais  to  flow  aa  be  desirei. — 
I.  H.  J. 

[6l534.]~I.a.the  Toola.— Tea,  it  ia  very  annoy- 
ing, ai  the  querist  eaya,  to  find  tha  iaoU  crack  ic 
hardening  after  thay  nave  been  shaped  at  consider- 
able expense  of  time.  Nevertheless,  let  him  take 
oonrB|e  from  the  fact  that  others  have  similar 
experience  occasionally.  I  bare  heard  a  late  re- 
lative nae  very  ahuice  language  whilst  engaged  in 
tbe  attempt  to  manufacture  or,  rather,  tempei 
tools,  and  his  was  daily  eiperienoe  from  boyhood, 
tkimetimea,  do  what  you  will,  everythini '- 

J ■     " 

(Tn  the  dark).— St;K,  Dob. 

[6iasa.] — Tret-Elaw. — If  this  qaeriat  oannot 
find  out  what  ia  the  matter  with  his  fret-saw,  how 
can  any  one  who  has  not  seen  it  ?  Perhaps  the  two 
arms  do  not  move  an  equal  iliitaace,  and  so  the  saw 
becomes  slack.  It  is,  however,  only  a  mere  guess, 
—T.J. 


'Blower. — It  is  quite  praoti- 
caoie  lo  employ  a  steam-engine  lo  blow  an 
American  organ ;  hut  as  to  the  advisability  of 
doing  it,  there  may  be  a  difference  of  opinion  ;  but 
I  wonid  rather  be  without  it.  A  boy's  time  oan 
be  had  for  about  2d.  or  3d.  an  hour,  and  he  would 
be  much  ebeapei  than  the  ateam-eagine.  — 
Orqamos. 


[tiisaG.]— 


...J;tL , 

etohing  ground"?    If  he  does,  1  will  endeavour  to 
help  him,  though  I  have  do  doubt  he  will  find  all 

J  Sampson  Low. — N[;h, 

[ <jl 055.1 —Uoriatlo  Aold. — According  to  tbia 
qnery,  a  lot  of  iron  was  left  in  strong  muriatic  aoid, 
the  result  being  a  collection  of  blue  crystals. 
Question  ia,  WiU  the  acid  do  for  soldering  puc- 
poaes  ?  Answer  is.  Don't  think  it  will,  and  duabt 
vory  much  whether  the  statements  are  correct? 
Would  like  to  see  some  blue  crystals  produced  by 
leaving  iron  in  mariatio  acid— rather  a  novelty. 
No  joke,  of  oourse.- NcN.  Doa. 


[Gt658.]— UetaUIc  Faint.— Aa  tio  one  else  hi 
DBwored  this  query,  I  would  aay  that  there  is  t 
""     ■  making  a  "'         ■  ■  ■• 


will  stand  handling.  Simply 
Ottpper"  (trade  name)  or  " silver 
Tii-h  oopal    vamith,   abundantly 


ver  "  (trade  n 


you  have  a  paint  which  will  not  readily 
rub  oil ;  but  it  is  not  to  be  compared  to  the  galvauo- 
lastioooat  of  either  copper  or  tin.— SAML.  RAV. 
f61559.]-aald  Paint.- The  only  way,  I  think, 
I  to  coat  the  dry  "  paint "  with  "  paper  "  vamiab. 
'erhspa  it  may  be  necessary  to  size  first ;  but  it 
ependa  on  the  nature  of  the  ground  and  over* 


varnishes.  Gold  paint,  pat  on  with  an  oil  vamiah, 
anch  as  copal,  thinned  with  turpentine,  wiU  not 
work  up  when  a  apirit  vamiah  ia  applied  caref  ally  ; 
but  aeoat  of  aiiemakea  all  safe.— HUN.  Doa. 

[i;i5G0.]  —  SnsliisariiiK.  —  As  a  matter  ot 
course,  parents  and  friends  looking  oat  for  firm* 
wherein  to  article  pupils  should  take  care  to  inform 
themselves  as  to  the  reputation  of  the  firms  before 
coming  to  a  final  decision.  To  say  that  employer* 
who  fail  in  their  dnty  should  decline  takmg  the 

Supila  or  their  money  ia  toeipect  them  lo  pass  a  aelf- 
snying  ordinance  of  loo  disinterested  and  sublime 
a  character  for  the  world  as  at  present  constituted. 
The  remedy  ia  obvious.  Select  a  firm  of  good 
repute,  just  as  one  would  go  to  the  b  est  shop  to 
make  a  purchase  of  any  kind.— J.  H. 

[615T4.]— Tba  Oalonlaa.- For  a  student  who 
wishes  to  acquire  a  fairly  complete  knowledge  of 
tbe  diSerential  and  integral  calculns,  without  tbe 
help  u(  a  tutor,  there  is  no  better  work  than  Tod- 
hunter's  (in  2  vols.,  published  by  Macmillan  and 
Co.) :  but  for  one  who  merely  dexires  to  obtaia 
il  knowledge  of  the  subject  as  ahall 


>of  b 


Woolhonse^s 

Cox's  "  Integral  Calculns,"  both  excellent  littlo 
books  belonging  to  Weale's  series,  will  prob- 
ably  suffice.  Gregory's  "Example!,"  a  book  con- 
taining the  best  exercises  published,  may  be  med 
in  connection  with  aay  of  the  above-mentiotied 
treatises.  It  is  aa  well  Ui  observe,  however,  that 
no  one  ia  qualified  to  enter  uu  the  study  of  the 
calculus  who  is  not  already  well  grounded  in  the 
elementu,  at  least,  o'  -'  —  '-—    • ■ —   — -■ 


subject*,  the  ditficultits  which  seem  to  have  met> 

"' '  """ "  meat  of  the  differential 

locurred.  The  applica- 
auy  physical  science — e,g, 
learnt  icom  a  book  on  that 
science  ;  and  to  read  many  books  of  this  claaa,  yoD 
must  not  only  understand  the  processes  of  differen- 
tiation and  integration,  and  the  application  of  the 
calculns  to  geometry,  Ac,  but  must  aleo  have  eomo 
knowledge  of  dllterential  equations — a  snbjeot 
rarely  included  in  modern  works  on  the  (so-oalled> 
calculus.  Two  of  the  best  treatiees  on  difierential 
eqaatioDS  are  those  of  Boole  and  Forsyth.  Tbo 
latter  was  published  in  1BS5.— J.  K.  C,  Chariug. 

[ai074.]— The  Oalcoliu.- 1  have  again  to 
thank  "  H.LC.E."  for  his  suggestion  on  aucoeativ* 
differentiation,  and  I  have  also  to  thank  "  Vladi- 
mir" for  his  suggestiona  on  the  aame  subject.  Can 
"M.I.C.B."  indicate  any  work  in  whioh  I  shall  find 
Buch  a  geometrical  illuBtratiou  of  succeSBive  differ- 
entiation aa  that  to  which  he  refers?  I  am  glad  to 
be  assured  by  "  Vladimir  "  that  if  I  uudersUnd  tho 
diSerentiation  of  a  funotiou  I  ought  to  have  no 
difficulty  in  understanding  the  differentiation  of  ita 
differentia  coefficient,  'fhat  I  do  understand  tho 
former  1  am  as  sure  aa  that  I  nnderatand  th« 
midtiplieation  table.  I  cherefore  hope  I  am  not 
far  from  nnderatanding  sncoessive  differentiation. 
Thus,  let  u=  ajt>  -  bx=  +  ex  +  t,  then  du  =  SaxHs 
—  '2Af  dz  +  cdx.  1  am  quit«  aure  that  I  understand 
this,  but  tbe  third  differential  coefficient,  Gn  (whicb 
is  a  Donatant),  I  do  not  nnderatand.  What  is  the 
meaning  of  fja  with  respect  to  the  original  f nnctioa 
or  to  the  first  differential  coeificieut  I  1  will  adopt 
"  Vladimir's  "  suggestion  with  respect  to  Lsgrange. 
1  have  his  book  in  French,  bat  bo  far  as  1  am 
aware  it  has  not  been  translated  into  fiogliah  \  and 
although  I  ahould  not  shrink  from  aay  book  on 
chemistry  or  physics  in  French,  I  dread  the  effor* 
of  reading  mathematics  in  French.  Dr.  ThomBon, 
in  the  second  edition  of  his  work  on  tbe  Calcnlua, 
adapts  the  method  ot  limits,  but  aaya  in  his  prefaco 
that  the  first  edition  was  based  on  Lagrange's 
method  of  derived  funotions.  I  will  try  (o  procurv 
the  first  edition.  Dr.  Thomson  is  a  very  dear 
writer,  and  1  do  not  doubt  that  I  shall  understand 
his  exposition  of  Lagrange's  method.  I  believo 
that  Lagrange's  attempt  to  give  a  purely  algebraio 
origin  to  the  calculus  has  been  abaadoued  even  Id 
France;  still,  if  it  snsbles  me,  as  "Vladimir" 
suggests,  to  form  a  clear  oonception  a  ~ 
-■iffen -'--■=--  ^ -■--■'  ■•-<-■'-'•--  '-•-  — 


stowed.- TtHo. 

iClSBS.]— OoalBoonomr. — Your  correspondent, 
ngar  Caue,"  after  misrepresent iog  (probably 
misunderstanding)  what  1  have  written,  aaka  m« 
to  do  a  ivm  which,  when  complete,  will  interea» 
about  -OOl  of  a  leader  of  the  "  £.  M.,"  although  it 
will  take  aome  time  merely  to  put  down  the  figures. 
I  trust  be  will  excuse  me  if  1  dealiDC — though  I 
cannot  excuse  him,  for  I  am  atill  waiting  for  an 
explanation  of  what  he  meant  by  "  400  ton* 
weekly  "  and  "  130  hurae."  If  be  doea  not  know, 
why  does  he  not  aay  so  ?  There  la  no  need  for 
"Sugar  Cane  "  to  feeloruahed  because  he  has  mads 
a  mistake.— Ndn.  Dob. 

[Bi681.]  — Telephone  Swltoh.— Perhaps  tho 
accompanying  sketoh  will  assist  "Bnswitohsd" 
oat  of  his  difficulty  -.  A  ia  a  disc  or  cilindat  b1 


?.::,:„.',.?  a //,':*. m a :r,  >.:c:>  -a .f...-.^   ,?  st.t^L'tZt  s: 


u.  1887. 
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n.  -r^     .n.: 


^      .-1.  :.-=r     -r^z  z. ..!«  n-Kv^L  i£  icsai:  aney  voa't  eondnet 


cip    u  too 
V     "^  T-:ii  aunuB  lA^v*  is  %  a&rsjc  of  indMi 
uBUZinL  'Tzxi  ftIsu«>e«£L«r.  mod  on 
Tx-T  TJX.  nr  13Z.  ieec  '"■■r  vita  ■poagf^ 

as 
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3d  rf 
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. — ^T3«  anklato  bi 
. an  du^ 

dipiadC 
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idei  of  tbe  R.  of  gj;  wi 
monil]'.  Tha  brst  leriei 
a,  6, 10,  30,20,  50,  lUO,  io. 

[C1S.<ll).j— Oklvuiometer  Colli,  Wire  for.— 
Depeoda  aamewhat  on  the  work  the  inetrumrnt  u 
intended  for.— Unloa  (he  currrnti  iro  very  large, 
Nil.  -0  ii  large  pnoiiEh,  and  &  doien  tnraa  of  tbii 
wire  J*  ample.— ij.  UUTTONB. 

[fllH-IO.J— Oalvanometer  OolU.— Abonh  Gft. 
of  -oaujn.  wire,  lUk-Diivcicd,  R  =  nbuiit  'OOSnr., 
wound  in  one  layer  .1ft.  each  roil,  <1ue>  rcry  well, 
aad  nith  ona  Leolanebu  cell  I<u.  1,  but  no  gioioos 
pot,  will  give  Btf  def.— Oirn. 

ffilBni.]— TolMoopo  EyBBiooa.—"  Amateur  " 
doea  agt  give  the  tuoal  leogth  of  hii  3in.  u.g. ;  but, 
tahiug  the  avenge  toni^h,  I  ahuald  ndviu  a  pover 
of  frum  80  to  lOU  for  pUneti.  In  imlering  hii  eye- 
piece, he  must  give  the  focal  leugtli  uf  hit  o.g. — 


[BlBill.J- ToIbbOOpB        .    _ 

of.  lay,  40  and  100  on  the  plineta.  lie  will,  how- 
ever, fail  to  graap  any  detail,  and  will  probably 
dad  that  with  >uch  an  up«rtnre  the  moon  ii  abaat 
thi>  only  objpct  that  will  repay  eiBmination. — 
ABTilUB  Mkk. 

[(iI8M.]  —  PlnmtiBKO  Oruolbl«».  — I  do  not 
know  from  peraunnl  ohHrvatiuu  how  they  are 
made ;  but  if  doBa  in  the  aame  ruuiner  aa  the  city 
Drociblea,  they  are  moalded  in  a  bored  out  and 
uiled  iron  Sask,  a  central  plag  of  Kuud  or  iron 
■queeiingthe  clay  uutiirBrdF,  and  giring  to  it  ita 
interior  form.  A  pin  at  the  bottom  end  oentrea 
the  ping,  and  the  hole  wbieh  it  makea  ia  filled  np 
after  the  leparation  of  the  emcible  from  the  flask. 
Tbe»o  ore  allowed  to  dry  elowly  for  acTeral  daya 
before  being  finally  annealed  in  a  furnace.  Crnei- 
blea  are   alao  monlded   by  machinery.    The  pro- 

ertiooa  fur  plniobago  crnoiblca  arc  two  of  plnni- 
go  to  one  of  firerlay.  each  ingredient  being  well 
^nod  and  aifted  before  mixing.  Iron  ia  melted 
ina  brau  furnace  either  id  olay  or  plombagooTnci- 
blee  like  the  braii  itaelf.  and  cannot  become  con- 
taminated by  tbe  ei^ko  *a  in  a  enpola. — J.  H. 

[G18.1S.]— Bollpae  of  Bna,  Ansiut  19, 1887. 
— At  Moaoow,  and  at  Yeddo  (Japan),  this  eclipe 
will  be  total.  The  houn  at  ahove-named  plaeea 
Ban  be  reokoned  by  Greenwich  time,  where  colipie 
will  be  partially'  viiible  it  -Ih.  bSm,,  ending  at 
fih.Tm.— Eos. 

[lUHnli.]^ — Bollpae  of  the  Sun. — .According 


~  Central  Line.   Southn.  Lim 


[Al«.t&.]— SollpM  of  the  Son.  An*.  10th.— 
The  following  i-xtraet  i*  from  "Eolinaef.  Pitt  ind 
Futur«,"bytheReT.S,J.Johnion,M.A_P.R.A.S.: 
— "  Augut  the  19th  :  There  ia  an  eclipte  of  the 
■UD,  which  at  one  lime  waa  thought  likely  to  prove 
total  in  England  :  but  upon  more  acrnrat*  eiamini- 
tion  tbe  whole  phenomenon  ii  found  to  end  here 
jntt  after  the  *un  haa  liaen.  Tbe  total  i>bafe  ii 
presented  to  view  in  Kaalem  Europe  and  Atia, 
euniinencing  in  (Germany.  At  Wilna.  the  easiret 
point  raaohed  from  thii  eoantry— i.e..  by  (learner 
to  Riga — totality  eomM  on  len  than  m  hour  after 
•nnriia,  with  the  lUD  at  an  altitade  of  10°.  The 
more  eaaterly  obieiven  can  get,  the  better  ehukce 
Umt  will  have."— SmrLE.'c. 

{GlH.-UI.]-nmah  Point  of  ICImi*]  OIL— In 
thaabicncauf  a  proper  apparatus  fur  leating  the 
llaihing  point  of  mineral  oil, -N.  U.  U."  will  find 
the  foinnring  answer  hia  requirements : — Take  an 
rrdinaryglne  pot  ilhe  smaller  the  bctier\ini,l  dean 
Itont  t&iiniughl]:,  till  tbe  water  apat-v  with  linseed 
oil,  and  in  the  reeeptaele  for  the  glue  ptaoe  some 
of  the  oil  you  wish  to  teat,  plare  a  tbenniimeter  in 
the  oil  (see  that  the  bulb  la  n>Tereil\  and  place 
iinderuealli  the  yol  alamp.waloh  the  thermometer, 
and  aa  the  nwrenry  risea  keep  a  liglitrd  match  or 
taper  over  the  oil  nutil  it  ilashe* ;  when  it  Hashes, 
the  reading  o(  the  themonieter  willbe  the  flawing 
point  of  the  oil.— T.  It.  Saxtos. 

[AtHM.]— PU«h  PolBt  of  lUnenl  OIL— A 
■Imple  auil  reaily  uieati*  of  deteruiininK  the 
"Ulahiag  piiiut  "  or  temperature  at  whik-h  in  oil 

Ii*  etuily  Mifimned  in  the  following  manner:— 
Tab*  m  platinum,  euiiper.  brass,  or  even  a  small 
(liM  bMker  about  *m.  deep  hv  ah,>nt  llin.  dia. 
meter,  ind  fill  it  to  witliin  abont  (in.  fium  the  top 
far  the  oil  to  be  iMtetL  Stand  the  resael  and 
aimtrnta  on  an  inin  plate  sappnrted  on  ■  tripod 
■tawl,  and  healad  by  lueana  of  a  llunsen  burner. 
Hna|wnd  in  the  oil  a  elieiuieal  milk  wale  ther- 
■UHueter  that  will  Indieali-  a  temiwraiare  of  not 
lisa  than  IUHV  I'„  ao  that  the  ai'ale  faee*  the 
opentot  uhI  the  bulb  di|>s  below  the  aotfaee  of 


the  oil ;  but,  at  the  Bame  time,  it  must  not  be 
allowed  to  touch  tbe  bottom  of  the  vessel.  The 
oil  is  then  heated  so  that  tbe  temperature  riaes 
somewhat  gradually.  At  every  few  degrees  a 
smalt  gas  fiame  about  ^in.  long  ia  allowed  to  pby 
for  B  moment  over  the  anrface  nf  the  oil.  As  looo 
ns  Uie  oil  ia  aeen  to  "  flash  "  (not  permanently  take 
Bre- this  is  the  "  fire  test  "or"  burning  point''),  the 
temperature  indicnted  by  the  thermometer  is  read 
off  ;  thia  ia  the  flash  point.  If  the  temoeratnre  ia 
wanted  in  Fahrenheit  degrees  iuatead  of  centi- 
grade, double  the  degrees  centigrade,  aubtraot 
from  them  one-tenth  of  their  quantity,  and  to  tbe 
remainder  add  32,  the  rceult  ia  tbe  corresponding 
degreea  Fahrenheit.- Uehky  J.  HARDY,  F.C.S., 
Sheffield. 

[111837.]  —  Photographic).-"  Beginner  "  aaks 
what  is  the  focal  length  of  bia  Optimus  lens.  That 
ia  eiactly  what  be  must  tell  na  in  order  to  answer 
hia-qnestion.  He  must  fucua  the  ground  glasBOf 
bia  camera  eharply  on  some  object  HO  yarde  away, 
and  then  measnre  tha  distance  between  the  stop 
Bud  the  gronnd  elau.  This  ia  the  focal  length. 
He  should  buy  Piatt's  '■  Eipoanre  Tables  and  ^ote 
Book  "  (Cirtwright  and  Rattray  publishers,  Man- 
cheater,  Is.),  and  be  will  get  all  the  other  iniurma- 
tion  wanted.— B.Sc,  Plymouth. 

[ClSJin.]- Tw1»t-Drm  Appuratna.— Would 
not  the  much  simpler  fluted  drill  aervo  your  turn  ? 
That  could,  I  suppose,  be  mtde  with  milliog 
nutters.  Fur  some  purposes  they  are  oartainly 
anperior  to  the  twiat  drill.— W.  A.  B.  B. 

[118.19.]  — Twlat  -  Drill  ApparatnB.- ri</c 
"Harrison's  Mechanics'  Tool  Hook,"  page  111, 
ahowing  two  ways  of  making  them,  but  so  laborious 
and  alow  that  it  is  not  worth  while  to  any  bat  a 
machinist ;  heaidea,  the  coat  of  ueoessiry  toula 
woald  amoant  to  the  price  of  a  large  raady-mada 
aapply.  With  me,  breakages  ara  not  frequent.  I 
utilise  all  sach  pieces  by  grinding  a  new  point.  I 
hare  now  the  half  of  a  ^tn.  so  treated,  lias  done 
hard  work  for  a  year  or  more.  If  the  points  of 
tbete  drills  are  not  sharpened  to  correct  angles, 
they  will  not  penetrate  the  work  ;  then  they  snap 
like  sticks.— Eos. 

[C183U.]— Twlat-Diill  Apparktna.— In  reply 
to ''  Coantry  Parson,"  there  ia  no  lathe  attaehment 
for  milling  made  that  will  make  twist  drills  satis- 
factory, and  they  must  be  done  on  a  milling 
machine,  which  is  an  expansive  tool,  and  "  Country 
Parson  "  will  get  a  properly  made  drill,  and  ceally 
cheaper  than  attempting  to  make,  by  buying  them 
as  made.  I  have  purchased  them  from  Mesan. 
Bnek  and  Hickman  of  -ISO  and  -ISl,  Wtaiteohapel- 
ruad,  London,  E.,  of  the  genuine  Morse  Company'a 
make,  which  I  consider  are  the  best  and  cheapest 
anj  of  "  ours  "  can  get.  Prubsbly  this  hrm  would 
gnad  any  drills  "*  Conntiy  Puaon "  may  have 
broken.— ROC. 

ruiiiS!).)— Twlat-DrUl  Appkratu.- 1  think 
the  mo.t  likely  place  would  be  Smith  and  Coventry, 
Manchester,  at  they  make  them  for  milling 
machiaet.  I  have  never  teen  one  made  by  a  Srm 
for  lathe  uie  ;  but  I  have  seen  aaTaral— also  made 
several — to  answer  special  purposes  of  small  drills. 
YoQ  do  not  lay  what  aire  drills  you  generally 
reiiuiie.  Why  not  make  one  to  suit  your  porpose, 
as  they  consist  of  coarse  pitch  Icrew  and  a  few 
change  wheels,  which,  ai  you  hive  a  lathe,  you 
might   easily  fashion   and  make   it  yourself.     If 

make  pattern  for  bote.  ^c.  to  aaityonr  height  of 
centre  and  get  it  cut,  and  you  ran  get  Che  wheela 
on  pinions  verr  cheap.  I  always  get  mine  from 
Lloyd's,  of  Birmingham.  They  want  very  little 
trouble  spent  on  them.  The  bo«t  is  tolid.  and  yon 
conid  bore  them  to  youi  own  siiea  :  but  if  you  only 
want  one  aiie,  cnt  i  screw  same  pitch,  tnen  yon 
will  not  want  gear.  1  ahall  be  glad  to  give  any 
farther  information,  if  required. — LVMSIE. 

[ij1il|l.]—BeMTTolrfi>rOiL— Should  lavthnt 
iron  wotdd  be  tbe  best  metal  for  '-  A.  U.  J."-^^ 

[filJ41.]— BeeefTOtr  for  OU.— I  have  mada 
these  out  of  tin.  and  have  not  foond  the  oil  act  on 
the  metal  at  all.— Edwa.hl>  Cosav. 

[in841.]— Bewrrolr  toi  OIL— Aa  you  do  not 
say  what  oil.  it  is  difficult  to  say  of  wbit  met^  to 
make  the  veuet ;  bat  surely  liaplaie  would  uuwer 
your  requirement*. — T.  C  Bristol. 

[aiiUlJ- a— TTolr  for  OIL— The  nsnal  ra- 
servoirs  for  oil  where  glass  ii  not  adapted  are  made 
of  brass,  and  do  not  appear  to  be  attacked  at  all 
by  the  oiL— A.  E.  Rli-UJ.Hr?0\. 

[i^tSlt.]- BeeamlT    fbr    Oil The   querist 

should  say  what  kind  of  oil  it  is  be  intends  to  use, 
as  there  is  considerable  variation  in  the  action  of 
different  oils  on  diderenc  metalt.— BCHIKAH 
ItUOVNT. 

[£114:.}- Xyeplace.— '-A  C><ntUnt  Reader" 
may  obtain  what  he  waoU  in  the  Kellner  eyepiece. 
I  see  one  catalogued  niaenifying  So  with  a  field  of 
over  half  a  degrecv— AUIUVB  MSE. 

(i!lii4!.]— ajepleM.- A  -  Constant  Reader" 
,  can,  of  coiute,  iirocnre  a  low-power  eyepitec  >hi<:h 


of  the  moon'i  disc  at  ■  time. — H.  A. 

[01841.]- Sodel  Bndne.— Fit  another  eecen. 
trie  the  same  size  as  present  one,  and  anotbti 
Gccentria  rod  the  aame  length.  Now  eoimect  tbe 
ends  of  tbe  eccentric  rods  to  a  curved  link  lii. 
long,  the  curve  to  be  tttuek  from  centra  of  oraok- 
sbaft  with  a  radius  eqnal  to  ita  diatanoe  traa 
valve-spindle  when  valve  ia  at  half-itroka.  Se* 
connect  valve-sptndle  to  the  block  in  linkbymeaM 
of  a  new  forked  end  to  apindle.  Bnipend  link 
from  end  by  two  vibrating  linki  oooneotad  It 
leversing  lever.  Kot  worth  the  troable  aftti  alL- 
T.  C,  Bristol. 

[01845.]— FIaldlt7  of  OMt  Iron.— (I)  b 
fluidity  is  not  neoessarily  the  aame  even  «k« 
melted  in  the  same  cupola,  linos  that  depMrii  ■ 
whether  or  not  the  furnaoeman  nndenUads  hh 
buniness.  Bod  coke  will  malt  iron  dull;  aowiUia 
insufficiency  of  blast;  lo  will  an  amount  of  eih^ 
disproportionately  soiill.  Bat  the  ohief  oi^ 
nf  dull  melting  ia  the  □egleet  of 
If  the  alag  is  allowxTto  ai 


ins 


alBgging  ont 

How  friqaeatly  slagging 

Esuii  on  the  quality  of  metal  and  fiuL  Vi 
amt  iron,  for  lastanee,  the  slag-hole  miut  be  k^ 
open  nearly  all  the  time.  (3)  To  a  great  eileU 
dace.  Hard  iron  is  not  to  fluid  aa  aoft  my  in 
and  the  mottled  varieties  are  more  fluid  thud 
Scit,  and  less  to  thsn  the  teoond.  Apart  frosl 
brittleaesa,  therefore,  hard  iron  la  nob  so  luiBsh 
for  Tunning  thin  casting  as  the  gray.  (8)  T< 
if  tbe  iron  is  heated  in  a  Bre  or  fDmae*,M 
allowed  to  remain  until  the  fire  is  gone  oMsa 
cool,  it  will  be  partially  annealed;  or  it  miyl 
made  while  h<jt.  and  oovered  over  with  imall  M 
or  charcoal  until  cold. — J.  H. 

[tilSlT.]— Bccentrlo.— Sana ;    if   yo«  do  Mt 
alter  throw  of  aecentrio.      Why  not  ahii"-  - 
wrongbt-lrou   band   and  turn  down    eimi  i 
before,  or  to  fit  worn  ecoentrio  strap,  vbbh 
strengthen  the  sbeare?— Rumble. 

[6IB47.J— Scaentrlo^U  yon  do  not  all 
ecccDlrieiiy,  the  reduction  of  diunetm  of  i 
wiUnotaSactyonrvalvetraveL  YoDwill,ofi 
have  to  l)aih  your  strapi  to  meet  the  ndi 
The    leu    the  diamatoi  of   aheave,  the    lem  tt 

circumferential   apaed  and  the  leai  ''' 

J.  Q.  D. 

[61847.]— Eooeiitria.—Aa  yon  do 
throw  of  valve,  one  can  only  say  pn 
the  lead  uf  eccentric  remains  the  nmL  i 
decrease  tbe  lead  of  the  valve ;  bat  wodd  MtOBI 
tha  valve  eo  wide,  and  waald  ant  aS  eaillari  Mil 
the  diflarene*  woitld  probablj  be  triUaci— T.  OJ 
Britlol.  3 

[fi]a4S.1  — Bobur.  — Bentley'i  ■XiBul  « 
Botany,"  nfth  edition,  jnit  pnbliahad  by  CkanUU 
price  lis.— G.  Beowm.  ! 

[61848.1— Botany.— I  think  that,  while  about  i^J 
"  Inqniry  '  ihould  hare  givan  the  fnU  Iflli  of  tkf j 
book  he  got.  Howeve^  I  am  very  gled  to  a^  V 
Prof.  Bentley  ia  in  pernMit  health,  ead  I  have  n 
lately  teen  the  hfth  edition  at  hbj*"" 
Botany,  including  the  f 
Propertiet,  Utea^  and 
Churchill,  1887.— S.  J.  G. 

[61848.1- Botany.- Dr.  IiindLBy*!  "Vi 
Kingdom  (last  edition)  is  tiw  moM  e 
work;  I  always  carried  it  with  me  inny 
'  -  BOa,  bot  een  be  |A 
lev-Book    -"  -  '    - 


hand.     Balfour' 

volt.),  publiahed  by  BUek  .  _ 
a  good  book,  eheapM,  I  beliart^ 
but  very  inferior  to  it  r " 


of  BotHr'ftiM- 


— Whod-OnttlncKuUnAr-IAaitf 

^  ttrika  poctiw  m 
w  teeth;  theatMll 


ItaHkOK 


[61849.1- Whod-C 

advise  -A.    J.    W   - 

knowing  diam.  at  pitch  line,   ( . . — 

circle,  and  set  out  two  Or  three  teeth;  theata 
sheet  aieel  templatea  bom  thoea  est  amt,  u  ' 
want  them  to  make  hit  oirtton  fnia.     *  '- 
limpleit  and  belt  plan.— LUIISI& 

[fil^JO.]— Orab.— Ton  ein  lift  elmoet  a^ 
weight  by  mcani  of  a  cr>b  and  niuhle  bloAa  M4 
falls.  To  know  what  itrain  OMdd  b«Hi«Mtt| 
chain  OQ  drum,  lunposiaa  frame  wooU  rtianfc 
multiply  all  the  teeth  ia  the  nu  whaab  tBiilhft 
and  tUvida  it  by  the  ptodnot  S  the  taelh  ia  aU  IH 
pinions.  This  given  the  power  nioed  bf  the  M^ 
and  thit  must  be  multiplied  hj  tha  laafti  ^ 
handle,  and  divided  by  radina  «t4rfiftenaall 
it  the  number  of  tins  the  POTO  foa  vply  at  th* 
handle  that  the  arabwiUldt,  aigbaUat  naliMb 
— T,  C,  BrialoL 

[618i<.]-To  "T.  a,  B]tlMaL"-{l)  Maha  a* 
alientioa  to  TBlva  it  H  eviB  off  at  |  riank%  bik 
throttle  the  ateaa ;  this  aote  m  aa  tiyrlhet  aaa- 
oflvalve.  (i)  Any  of  the  bm»y  mhwal  aUa;  I  fc 
a  for  taUov,  U  rtasM  iitdfcbiHii* 
Iwetar.  IhaTaelea  awJi^hw  ■Miiial 
iag  tha  alaami  fait  II  *fwda  im  thi 
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id  alM  tba  pTHran.    I  idTite  to  InbriMiU. 

BrUtoL 

,.}— Xaoluwloal  Xalaphons.— Tsa  oodd 

it  aiiT  oommDnlaatioD  vonld  be  andibls  to 

lalepooDW.    Too  vonld  havB  ta  tntage  % 

at  ligtuU  bi  •hoir  vhioh  talcphode  wu 

-ana  lignilfor  Moh.— Bdwabd  Co.vRY. 


idybyni. 


r«nltalB   Osar.— Tha   luuille 


l.J— B«T«miir  Qsu.— The  link  1*  ini- 
eithai  from  the  middls,  or  one  end,  bj 
t  ■  link  01  rodatMob  lide,  and  tb«iaBlIoir 

tn  work  while   the  lode  vibrftte,  like  a 
m  at  each  lUoke.— T.  0.,  Briitol. 
i.] — BaTaralnr     Oaur. — The    rereniiig 

ma   engiiie  ia  held    in  poaitioa  by  ■  bolt 

at  ita  lide,  and  kept  in  the  notahei  of  tha 
t  by  a  ipring.  This  lever,  by  meana  of  the 
LI,  abaft,  aod  leven,  movea  tbe  link  np  or 

nqnired.  Tbe  eoeeuttioi  are  lO  pluad 
rmnk-ahaft  that  wben  one  ia  in  the  right 
to  enable  the  engine  to  mure  forward,  Uie 
in  Uia  poiltion  for  moving  backward  j  by 
«  lowering  the  link  by  mauu  of  the  re- 
IsTCTt  anting  on  the  link  lo  oi  to  brine  tbe 
look  In  a  line  with  one  or  the  other  ^  tbe 
)  nidi,  the  motion  propei  to  that  rod  will 
innicatad  to  the  TilTe,  and  tbe  eniriae  will 
ekwud  or  forward  accordingly,  The" 
Tcfore,  receive  a  reciprooating  motio 
a,  linea  when  one  eccentrio  li  moring  one 
lalink  in  one  diraotion,  tbe  otber  eooentrio 
■noTing  tbe  other  end  of  tha  link  in  Uie 

dinmion ;  lo  if  yon  imagine  tba  link 
liking  on  a  pivot  at  the  end  of  the  valve 
yan  will  lee  that  the  bolt  on  tbe  reveraing 
qnite  (offioient  to  prevent  it  oaoillatiiig. — 

a— FroportloiM  of  Kodat  Znsia«a 
ITS. — Models  are  made  by  mte  of  tbumb 
it  if  yon  make  the  boiler  five  timei  ai  larEs 
oylindei,  it  wilt  be  anSoient.— A.  F. 
iPKAB,  Luttiohanitr.  14,  III^  Dreiden. 
.1 — Pzoportlona  of  Uodel  SnyliiM 
Um*.— It  ii  impouible  to  lay  down  a  bard 
rale  for  til  a  proportion!  of  modal  anginal 
na,  beoanaa  the  following  faeton  vary— 
■nro,  ihape  of  boiler,  and  length  of  ran. 
al  boiler  with  a  working  preaanre  of  nndei 
th  a  f nmaoe  for  bnrniDg  oharooal  or  ooke, 
ig  lOin.  by  8in.,  will  ran  an  engine  lia.  by 
boriiontal  bailer  Sin.  by  S^ia.,  with  ipirit- 
mld  alao  mn  an  engine  of  above  aiie,  but 
relL— E  LECTBICU.N. 

>.1  —  SeoUnatlon.  ~  Tbe  limit  on  tbe 
leh  boriion  ia  38';  bnt  thia  will  be  itill 
ledmsed  by  the  prevalent  fog  and  raponr. 
ba  comet  mentioned  by  "  0.  1).,"  the  moon 
I  lower  than  that  henelf.— Arthuk  Hee. 
1.]— Deollnatlon.  —  A  itar  having  anoh 
I  declination  meana  that  iti  poaition  is  N. 
tha  eqaator,  a«  the  eaae  may  be.  The  alti- 
tha  eqnator  above  tbe  horiion  dependi 
>  obau  <  ei'a  poaition,  being  tbe  oo-Jatitnde. 
ninn*  lititode.  Thni,Greenwiah  ia  in  lat 
18°  S^  and  the  co-lat.  or  beight  of  tbe 
above  the  horison  wonld  be  38'  31'  2:2'. 
.'a  eomet,  therefore,  wunld  be  16*  lO*  below 
tS*  21'  if  above  the  horiion.  The  moit 
Oiy  way  wonld  he  for  "  O.  B."  to  get  one  i  ' 
erooB  and  cheap  elementair  primen  c 
If,  and  atndy  the    matter  for  bimealf.- 

>,]— I«ad   in   YamlalL.— Procnta  froi 
mtactoring  chemiat  a  lulution  of  hydroge- 
'  in  glycerine.     Add  a  few  drop*  of  tbia  to 
iMlad  raraiih.     If  it  contain!  any  appi 
nount  of  lead,  it  will  enrdy  blacken  it, 

n  tbe  foiiowing ;— Heat 
iH  porcelain  amoible  till  the  aolvi 
bal  bean  driven  off ;  gtadnally  inc 
I  all  tbe  organic  matter  baa  been  burnt, 
onlv  the  mineral  matter  or  ash.    Into  tbe 

(when  oold)  pnt  abont  a  teaipoonfol  of 
fido  aoid,  abont  one  part  of  aoid  to  three 

water;  eovcr  it  with  a  watch  glaaa,  and 

ntlj  for  about  tan  minntei.     Then  r 

ib-gliM,  and  earsfoUy  evaporate  thi 
t£«  onuibla  todryneaa.    To  tbe  residne 

•dd  a  litUa  warm  water  (diitilied]  and 

a  abort  time,  to  diaiolve  ae  much  of  tbe 
jpowjble.  If  thaiolntionbe  turbidmter 
I  few  drop*  of  ammonia,  and  then  a  little 
Id,  tm  it  givei  Ml  aoid  reactioti  with  Ii 
k  law  dma  id  a  Mintion  of  biehromi 
M  then  MUe^  whioh  cauia  the  formation 
aw  pnoijMata  U  lead  he  present.    Bariam 

(It*  a  rimilar  pnolpitate,  bat  ia  not,  1 
t&r  to  b*  inMnt  ia  vamiabes.    1  ' 
IOb: — ...-^   —-  I-  -. 

lUikac  n«  to  ba 
ntkniK— BuTKAH  Blodbt. 


[GI861.]— BarthQnakaa.— Soma  tbaoriata  have 
inppoaed  that  tbe  ountraction  of  the  earth'e  oruat 
)n  the  gradnally  cooling  centre  is  anffialent  to 
aeooant  nn  these  phenomena.  Another  ezplana- 
tioa  ia  that  water  nnda  its  way  to  the  molten  inte- 
'      of  tbe  earth.    Thia  will  certainly  aooount  for 

volcanic  action,  ai  la»a  —] of  water  might 

■nddenly  be  oonvertaa  into  anpar-heatad  steam. 
This  wonld  eipal  a  portion  of  the  aaith'a  cantents, 
whatever  they  are,  Tbe  anpply  of  water  being 
stopped  by  the  elosnra  of  fisaoras,  or  from  other 
oaoieB,  might  oreata  a  large  vaonnm,  which  wonld 
be  anScient  to  indnce  a  movement  of  tbe  crust.  It 
does  not  follow  that  this  vacnam  shonld  be  in  the 
neigbbonrhood  of  an  active  volcano,  aa  the  rota- 
tion of  tbe  earth  would  be  oonataDtly  cbinging  ita 
position  (that  is,  of  the  ;,vaeaoas  cavity),  and  it 
wonld  have  time  to  find  oat  the  weakest  spot  and 
take  advantage  of  it.  That  ia,  aianming  the  inte- 
rior of  the  earth  to  be  a  molten  fluid,  and  it  can 
hardly  ba  anything  elie,  or  we  ibonld  hardly  have 
molten  lava  finding  ita  way  to  the  anrface.  I  don't 
mean  to  lay  that  a  movement  might  not  be  canaed 
alao  by  eiceiaive  atdam-preuora,  aa  either  pmsurs 
or  vBcnum  might  do  it.  1  am  inclined  to  think  it 
ia  aometimes  one,  and  again  the  other. — OB. 

[G13G2.]— QherkinB.—ln  Bnglaad  and  alae- 
where  tbe  grutrers  refiued  to  deatroy  their  juvenile 
CQCumhera  (for  snoh  they  are),  pleading  that  if  left 
to  grow  they  would  fetch  a  good  inm  in  the  market. 
Accordingly,  I  raiaad  my  own;  tbe  beat  I  found  ' 
was  "  CuSiill's  black  apine  cncnmbar,"  which  muat 
be  raiaed  in  a  frame  with  hot  bed.  There  are 
aeverml  new  ridge  kinda  introduced  for  open-sir 
culture  ;  you  might  try  them  in  a  warm  aanny  part 
of  a  aoutbem  county.  Aa  yon  cannot  get  many  at 
one  gathering,  only  at  intarVala  of  days,  you  have 
to  atore  them  in  a  large  jar  of  atrong  brine.  When 
enongb  have  been  procured,  take  them  oat  of  the 
brine,  and  pickle  them  quickly,  or  they  will  abrivel 
and  turn  yellow.— K OS. 

[61868.]  — Roaaa.  — I  have  alwaya  followed 
Oranaton,  the  great  Herefordshire  grower,  by 
pruning  in  Pebmary,  March,  and  April.  Hia 
abow-oaae  at  an  exhibition  of  tha  Royal  A^ioul- 
tnral  Society  waa  far  beyond  all  competitions  in 
aiae,  ahape,  eolonr,  beauty,  and  novelty.  You 
abonid  get  bis  very  complete  little  book, — ao  many 
kinda  of  rosea  require  different  tiaatment  in  cut- 
ting away  wood.  Cranston  ia  very  clear  and  con- 
oiMr-Boa 

[6ISM.]— BnttorfllM,  to  Beiidsr  Sappla.- 

a  large  bung,  in  a  saucepan  of  boiling  water.  Put 
the  oover  on  and  allow  them  to  stand  until  well 
ateamad,  and  they  will  b«  found  quite  flaccid  again, 
aa  if  only  recently  killed.— H.  Buttoke. 

[61804.] —Bntt«Tlliaa.  —  "Lu"  can  set  hia 
bntterfliea  if  he  holda  them  over  boiling  water  till 
soft.  I  have  treated  butterBiea  thia  way  after  Sve 
year*,  and  I  lately  released  some  foreign  beetles 
14  years  after  their  death.  They  mainu'in  their 
new  position  when  dry,  and  give  no  aigna  of  droop- 
ing ;  bnt  it  ia  beat  to  leave  them  on  the  aetting- 
bcard  for,  aay,  a  week. — Elao. 

[OlSSe.]- Pabat  Battmr.  — The  following 
deacription  of  thia  cell  appeared  in  tbeaa  columns 
some  time  ago ; — "  A  new  iron  cell  deviaad  by  Ur. 
"  '   '    if  Stettin,  ia  aaid  to  be  finding  favoi  ~ 


^ of  the  iron  and  the  oiygeL 

of  tbe  air,  ferric  oxide  being  deposited  in  tbe  Mil. 
Tbe  Pabat  cell  is  aaid  to  be  aeU-regenerating  and 
practioally  unpolariaable;  bnt  ita  &.M.F.  ia  only 
■78  volt."  I  have  not  used  the  cell  myself,  and 
oouaeqaently  cannot  give  any  detaihi  of  ita  work- 
ing.-B.B.V. 

[61867.]— Oral  IaIm.— It  ia  very  eeldom  neoes- 
eary  to  puddle  the  bottom.  Only  ambankmenta 
and  artificial  portions  teqaire  it.  The  clay  ia  cat 
in  cubes  of  6  to  9in.,  moiatvued  and  built  along  the 
face  of  tha  bank  and  then  beatm  down  with  a 
rammer.  Never  allow  it  to  dry,  or  it  will  erack. 
Gat  Weale'a  "  Irrigation  and  Water  Supply  "  by 
Prefetaor  John  Scott  (Oroaby  Lockwood  andCo., 
la.  6d.),  and  it  will  tall  you  all  about  it.  Aa  to  tha 
depth,  that  depends  on  the  make  of  the  boata  you 
are  going  to  pat  on  it ;  but  for  ordinary  two-oared 
pleaauro  boata,  2ft.  will  be  aufficianl B£c.,  Ply- 

JG18G8.1— arematlaa.— On  applioatlon  to  tha 
office  at  Woking,  where  an  incremator  has  been 
laCaly  oonatructed,  they  will  give  yon  full  infur- 
mation.  About  once  a  week  tbey  receive  a  corpse. 
At  Plorenoe  thia  mods  of  diapoaal  ia  becoming 
very  popular,  aa  alao  at  Milan.  Many  yeara  ago  a 
very  aeneational  appeal  waa  made  to  the  inbabit- 
aute  of  the  firat-named  fair  city — i.e.,  an  eihibi- 
tion  of  wai  figurea  repreaenting  the  corruption  of 
the  human  body  in  all  ita  fearful  atagaa,  with  eloae 
ImitatiouB  of  the  vile  inaeota  preyins  on  putrefac- 
tion; hence  came  cremation  in  Europe.  As  I 
expactod,  I  God  wall-adBOBtad,  refined  women  all 
axpreaaing  a  prefaranoa  to  the  pare  ehemiual 
tnufannatiaai  by  &re  ai  far  inperui  to  tha  losu 


sepultnie.    Man  si 

of  tbe  difiarence.— Bos. 

[61869.]-Flea«.-Let  "C.  M.  R^'  if  thaaa 
gentr]|  are  in  the  carpet  ur  fioor,  remove  the  carpet, 
and  give  the  floor  a  good  acmbbing  once  a  weak 
with  carbolic  aoap  or  coal-tar  aoap,  or  water  tha 
floor  with  one  part  of  carbolic  add  to  ten  of  water, 
letting  it  aoak  in  well,  and,  anleas  bis  Beaa  are  of  a 
very  atrong-minded  breed  indeed,  they  will  SMn 
disappear. — B.  if. 

|;618G9.J— Flau.— It  ia  perfeotlv  poaaibls  to 
procure  loseot  powder  which  will  kill  flaaa,  aiid 
there  is  nothing  equal  to  iU  bnt  it  muat  be  nn- 
adolteratad  and  good.  If  the  bedataada  are  wood 
the  joints  might  be  painted  with  a  solution  of  cor- 
rosive sublimate.  I  don't  think  they  oonld  with- 
stand thia.    Chemist  would  supply  it. — 0&. 

[GlB69.]^Fleaa.— Beading  "CM.  R.'a"mo*bif 
appeal,  I  bethonght  me  of  the  African  method — 
smearing  tbe  fioor  with  fresh  oow^aug.  Thismay 
nut  aeem  very  savoury  ;  bat  it  was  practised  by 
Mra.  HoSat,  theworthy  partner  of  one  of  the  moat 
'  isicnariea  ;    aee    her   biography.  — 


to'tiie  rigl 


a  number  of  abort  It  _  . 
of  Btont  copper  and  German-ailver  wires,  No.  16 
gauge,  tbe  lower  eitremitiea  of  which  are  firmly 
twialel  together  for  about  an  inch,  ao  aa  to  form  a 
number  of  V-like  paira.  The  upper  ends  of  these 
V'a  are  then  aoldered  together,  care  being  takes 
to  solder  one  copper  to  tbe  next  German  ailvar, 
and  BO  OIL  The  two  last  ends  are  soldered  to  slont 
copper  wires  aa  poles,  and  the  soldered  ends  all 
clamped  between  two  well-aeaaonad  oak  atrlpa. 
Tbe  projecting  or  twisting  ends  are  to  be  heated 
to  produce  a  current.  The  little  galvanometen 
deaoribed  in  my  book,  "  Tha  Dynamo,"  and  which 
oonaiata  of  fifty  tuma  of  No.  24  ooiiper  wire  roond 
a  magnetised  needle,  will  give  a  deflection  of  SO* 
under  tbe  influence  of  one  single  twiat  or  pair  of 
elements  deaoribed  above,  healad  with  a  match.  I 
know  of  only  two  aleotrio  railways  at  work  in 
Great  Ilritain^-rii.,  one  at  Brighton  and  one  in 
Ireland.— S.  BOT'roSE. 

[61S7I.]— Straw  Bottle  BarelopeK— TbeM 
are  made  nv  children.  "D.  M."  ahoiild  take  one 
to  piacea  :  he  will  find  two  Uueads  are  nsed,  and  it 
made  by  band  the  tbraadiare  tied, the  (tlaw  being 
pnt  between  the  thieadi  by  nimble  finger*  (they 
are  alao  made  by  aewing-machinaa,  the  sUaw  being 
fed  up  to  the  maohineV  it  is  than  bent  round  a 
wooden  roller  and  tied,  the  top  of  tha  envelope  is 
tied  in  a  peculiar  machine.  The  straw  muat  brat 
be  out  level  and  straight  at  the  bottom,  it  is  then 
put  over  a  wooden  model  of  a  bottle,  aad  reata  up- 
right on  a  kind  of  platform  urat^ge  ;  juet  above  the 

half-round   or    U-ihaped    nol 

hinged  at  the  left-hand  aide, 

handle;  the  notehaa  are  ao  taahioned  that  thay 

gather  the  atraw  together  at  tbe  top.    It  ia  eom- 

ereaaad  with  the  aid  of  the  handle  on  top  plate  and 
apt  in  poaition  by  a  foot-lever,  then  tied  with 
twine,  the  straw  ends  out  oB,  and  the  thing  ii 
finished.  It  ia  many  years  since  I  have  seen  one: 
it  waa  a  rough  contrivance,  and  could  ba  improved 
I  believe — ibey  called  it  a  clip-tying  bench.  Soma 
envelopea  are  made  without  being  tied  at  tha  top  ; 
theac  are  very  cheap,  but  I  think,  if  I  remember 
rightly,  good  ones  were  worth  from  2s.  to  4a.  pat 

[61876.]— OpalB.—The  foUowing  is  Hr.  Onwan'i 
formula:  —  Silver  nitrate,  9A0  grains;  aodinm 
chloride,  4Su  graiua ;  Heinrich'a  gelatine,  960 
grains ;  diatillcd  water,  SOoi.  Diaaolve  the  silver 
in  lOos.  of  the  water,  the  obloride  and  half  tha 
gelatine  in  l&os.,  and  the  otbei  half  of  the  gelatine 
in  the  remaining  oca.,  after  being  allowed  to  swell 
for  some  time  previously.  All  tha  vessels  are 
heated  120"  or  aufficient  to  thoroughly  melt  the 
gelatine,  and  are  removed  to  the  dark  room.  Tha 
silver  solution  ia  mixed  with  the  gelatine,  then 
alowly  emulaified  into  the  gelatine  and  chlorld^ 
afterwarda  poured  into  a  flat  diab  and  cooled 
rapidly  with  running  water.  When  thoroughly  *a^ 
wash  in  tbe  nanid  manner.  Develop  with  iron  and 
oialat*.- B.Sc.,  Plymouth. 

[C1876.]-X.l«htliiKBUlUrdabyBIactrloltr. 
—bee  my  reply  in  last  week't  number  (61716). 
Note  that  the  depularisec  ahonld  be  cbromioaoid 
solution,  and  the  oxcit«nt  cbluride  of  line  See 
alao  the  description  of  battery  and  lamp  given  at 
p.  485,  No.  SO  of  Vol.  XLIV.  "  B.  H.,"  Jan.  14  of 
this  year,— S.  BuTTOSE. 

[61876.]- Bleotrlo  Llrbt,— Ton  may  as  well 
give  up  at  once  any  thought  of  using  primary 
batteriea  for  lighting.  It  is  a  case  of  line  «emi 
coal,in  which  the  formerhaa  no  ahance.  Bstterle* 
may  do  very  well  tot  a  small  light  for  a  abort 
tioje ;  bat  you  would  require  not  less  than  six 
lamps  of  16c,p.,  and  thia  would  raqnire  )II.P.  to 
work  from  a  dynamo.  Presaming  you  are  in  tha 
ooontry,  have  you  no  water-power  available^ 
Ohm. 
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-J^^Li^  ^^wprecipiuie 
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>  ^ ;;  do,  «= :  '^^^^  i:"-Jtiw 

Zi^   .itzAnage.—"^. -•'-■'-'■ ' 
,  _iM:»orthi  Oear  fcr  ^  ===-= --™ 
■•       '.  -  my  readier  »-     .   .         "-^-r 

_    —  -  a  siutch  or  ue*-.  •.-•-•.     .      ,      —4^3 
—   ■^-  :.-««dedin  i-i— *  --   -   "^         ^j 

J",  iiisft  »iiich I  b*Te  r.  -^-  --  -    "t;  -4 

^.-  ji  the  we..-«^  - »-_    =*^    - 

-  _^  ^^^r-^n  3iu3*-=  ---^  "  '""  _ 

- -*^  ^  J  iransn:::*.'--   - — 
'     .  I*=r  Styloffraptic  ?e=-  -      ^ 
.-       -  .«iw»y  w-i -^-'- 

TT^jiTjol  the  alxiv«   .._----  ^ 

■-     *-"■..  -yng&nd  i^':ie«i'-i-   -,  --  _■        "     "^ 
•    *     '^.-edto  flniaii  i»  — ^•*^-  -       -• 

-i--;-Br»tlon. -I  «":■:.'   -J  :    *    .: 

"•%Jnrt»re.-A.t  wL  kl  I  -'2^1  i  r  .:  ^ 
•^*^^^Suety-ioar  p*r-..  -..•'■  : 
•   __   »r  j1  starch,  a^*  «—  r  *--  -    ■ 

-v-rtff  -WoaU  -w    •^; • :  . - \ -. , -/ 
^^T*;: xoar  »-=-  •"-*-• '^z'     '".' 

T.  wccld  be  rt--^^ 7     ■ 

^  ..^-^  iulorri^u.a   v  •... 

•       jwXTery  «^-^-    ■  - 
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ENGLISH  UEUHANIO  AKD  WORLD  OF  SOIENOE. 


-Pklntlnr  on  aiMi.— Will  tot  tetam 
I  dir«ellaiii  lor  valatlng  dd  (iuiriwtihU 
a  lev  iborb  bllridB  to  dlaJriK-n»iu  irladowi. 
It  at  thvTD  TDold  be  Aft.  long  uid  IBin.  vlda. 
Ilo  do  ttum Id Hpl>.  I  an  pilnt  on  ahlu, 
mter.    What  glui  ttull  I  nqoln  t    Will  ona 

1  will  bo  Qgona  of  oUldnn.     Ii  then  »  book 

-Iismoa  SoIbb.— Whkt  in  Itnon  idIbi  t  I 
If  na  Ibun  la  lu  lih  mukeC  nt  leu  Ihui  hull 
of  ordlDuy  loles ;  bnt  mj  iDO^  flebmoDifflr 
ithlng  about  'em  I  "    Thay  an  a  larier  Halitluui 

rOlMmiOK  Indian  Braa*  SMlv«ra.— 

tm,  Aa,  t  Ho  aoJd  wmtoach  tnem— It  datkani 
Inr  ;   aod    tbamb   mitk*  wid   tunlih  laem 

-Sorew-OQttlQ^.— Will  •' Ooolwa  -  C«leH. 

Um^  aboia  itpl;  }    la  relennoe  to  replj  Ho. 

.vblcb  tie  baa  detoilbed  tbe  coutrDoUoa  oflbe 

ad  hsTa  appllad  to  the  antlior  of  tba  work  Id 
■pcan  for  lortlier  aiplaiatloii,  bat  rneairad  bo 
iia  pity  tbal  ■  work  caatajslui  raallj  uttul 


I,ifMi,  iritl  11  ba  uklDf  too  maob  fot  b 
^  with  u  UlDatrailOD.  11  poHlbIa  )  It  ti 
•  tbanki  of  a  Teir  large  nDubec  ot  aahaoribi 
uricwUlbaUilf  Itssobadose.— OhkOi 

"BoISarlnr   Iikinp.— Can  aof  of  "r 

Uneamen  tot  loldBriag  tha  iSe  wlra  l"!™  ^__  _ 
1 1  and  Bhat  oil  ei  tpliit  lo  biuo,  and  kind  of 


ol  "  oun  "  giia  Die  a  good  praoilial  ladpa ' 
(at  it  gaaUBll;  nied  t— ULIOTai. 

— Hot-«lr    Oven.— 1    wl«ll    tn    maka    nna  n 


Kiur.1— Webba  Antomntlo  Alf1n«ka.— Can 
anr  nadat  lair  what  Wabb'i  alr-btake  li  that  la  nporlad 

tobalheonalhatli  to  ba  need  on  tba  North  Weatamr  I 
~  I  Tcnambar  lealng  a  model  oacrlago  llltod  ap  with  It  at 

la  '  InTentlooi  ~ :  bol  do  not  nodanCaiid  lla  wotkiog.— 

,  urn  n.  W. 

[«lHS.}-OyliiidBr  Pints. —Will  any  niinlial  reader 
klBdlT  glTe  me.  the  oletaooa  frcm  tha  osntra  Dl  amlloDohDTe 
to  tha  ton*  hole)  (or  Htca  D  kej.  and  ihaka  for  hlih  B, 
and  7  ahup  1    Alio  the   B   lerar  ka;  7- 

[SIB39.1— OptloKl  I.uit«ni  Xan*.- 

it  finglo  aohrmnatla  lenHa  of  Sin.  dlam.  i 
loonalornfe  In  the  optical  lantaiD.  With 
ivj  to  glr*  •  tharp  plntu 


obliged  ii  au  raadtr 

(of  not  letathan  tin. 

wllboat  tb»  KM  at  a  atop,    i  ban  aoaBia  ooniDmatiaa 

laoBM  that  work  moat  (atltfaolorUy  without  itopt,  bbC 

thali  toena  la  DBlr  ItB.— W.  U.  B. 

taitw.]— S«ap-artTliiKBIoyole«.— i"ihi«cjd(a 
ara  oomiog  lo  the  froat  Joat  bow,  parhapi  othera  beiidet 
the  writer  would  ai^raoUte  a  competent  opIuloB  db  tbe 


ahandletT    Would  be 


alorj.    WUl  Mr.  Bolton 
'-•e  glin  dlraotloDi  he 


■■    TOiiuilDad.~A. 
lan  onoa  told  m*  that 


or  glaied  HUfaoa  la  obulned  on  Unerubba 
h  ai  largioal  artidta  T    Tlia  aitiolaa  1  mtwi  ar 
T,  not  nUomite  or  abonlle,— ORi&ooAL. 
-O^irved  Monldlng*.— Would  ie j  biotha 
idl7  glia  me  Inloruiatloa  aboal  working  monlil 


haira  ami  other  fnnillnre 
10  wai-pa1l>b  oak  !^Li.lll 

ata  ol'tha! 

BbJ™! 

™^«o.?-w.HoI.D^^^M 

me  what  tha 
orlaUagnii 

a'i™"d'wo 
ewport.ltoa. 

"raetl 

pi 
tand 

—Doable  Star  near 
k  D«al  doable,  abont  4-  apai 
WjlllII— B.HOLUEa. 

OBitor.-l"  ■./ 

t.  athaad»tbmag^ 

-BrMin»  Bloyole  H«t4.-0wi  anj  reader 
iw  to  braie  ■Weriug  haul  and  lorki  at  Uof  ole 

-Would  an, 

otoor 

— 'W»t«r  Wlool.— I  w 


kluUj  iDtorm  me  tbrcagh  jour  oolanma 
inia  1  ihonld  calculata  the  ilraugelu  at  Ihaal 
renjrtb  and  ilie  of  the  ihatb,  vblob  will  be  aqa 

UfL  long  r— A  KoBTUiaii  Budih, 
— Z«n,ritluiu.— What  la  the  beat  book  oi 
Innt  ana  whloh  eiiaii  gin  a  olnar  aiplanatl 
bB  method  bj  wUch  ihej'are  ar 


-KodoUins.- 


WlthoQt  OA 


•trip 


jeOiBdr-C.NoaT 
-Vklvaa  of  Air-camp. —What 

1  lued  lo  ooier  boles  ul  Djue  and  pluuge.  .n 

f  aaoated  by  oU,-C.  H.  O. 
— Workliitf-mkn'B  Blorole.— How  oui 
BWU aaoaliid (lor  a  mau  uilag  beaTy  unli 
aBonatalalrblarela— both  wheela  Bait  alia 


A1T8WIB8  TO  OORRlSFOinnNTS. 


in  the  t 


il"  tha  bait  kiad  ot  wheal 
latlBBlnthachalnF  litbar 
implatalj  pra  Tenia    parlna 


Iio 

a    laddl*    made   whic 

praitura  r— Qdu  Kbt. 

tllHl.]— Dlpaomuilk.— I  belleia  a  great  man; 
people,  mjaalf  amoog  tOa  Enmbfr,  woEld  ba  greail; 
obliged  to  "  Beclalmed  '  [who,  is  hie  letter  >BS««,  p.  S« 
lan  that "  rack  root "  la  a  "  perfect  core  (ordmakFaDeaA'' 
it  ba  woald  be  a  Ilttia  more  eipllcitre«p«otlDg  the  "  aura.' 
I  baia  tearchad  thraa  herb  booki,  bat  ckd  fiBd  bd  >dc1 


In  large  prulloe,  and  1 
BaoUiDi«d"klBdl7a«j 
U  known  bj,  and,  in  m 
wit  ahoald  b«  DKd,  > 
t  ba  tnlled.  or  ahoald  II 


qnlred    i 


ItlMI.] -Kasnotio  OoU.— I  with  Co  makeamag- 
natio  Mil.  to  mpiiort  (in  a  Terilcal  poallioa)  a  wft  Iron 
oon  l|in.  dlam.  aad  lUlb.  weight.     If  aome  reader  wUl 

Alao  the  batter,  pomr  Beoeaaar?.— P.  W.  DABLOW, 


nlalj  balDg  t.oaoib,  per  iquaro  Iiioh  ?    In  aoma  text- 
».k.,h.„l,.-T  .•i^„dl..,b„T.A|JI 
B  =  preainn,  D  ^  diamats  In 

bj  aecond   rule,  thlokneaa 

would  ba  -lOtln.    Pint  rule  glTC)  a  fItU  twioa  ai  thlok 


■nhjaet  would  ba  thasktnlly  raoalnd  bj— Honci. 
MlM4.]-~Piatan  fiir  OM-BnBina.— Ou>  u^nii 

ojllnder  (bcaaa)  at  vhlob  li  onlj  IJIn.  bora  F— 8t.  ktALO. 
[gittt.3— tiUnp  OIIl.— WUl  anj  of  "Dnn'ba  kind 


ai  ikiaUta  tUrtuid  If  On  XnlTOm 


warn  TO  OOBBUPOHDBHTa. 

L  Wtlla  on  oaa  ilda  ot  tha  paper  Dnl  j.  and  pat  dtawlnga 

DB  aa[Arata  piaoaa  ta  paper.    1.  Put  tltlaa 

o^  aou  whan  anawanng  quarm  pat  tha  nombaia 

aa  tha  Htlaa  of  tha  qnarlaa  to  whioh  tb*  rapliM 

I.  Ho  oharga  la  made  foe  IniactiBg  lattsn,  4unleiL 


manntaediin*  or  oonamoadaat*.  ot  wheca  toota  c 
uUalaa  oan  ba  porshaaad,  oc  rapuoa  glTioa  aiuli  ii 
lloo,  oaaaot  ka  Inatrtod  aievpt  aa  adnmaaiaaBta. 


(.Ho 


■I  oomapomianta  ara   n 


«  imdioatad  abore,  whloh  are  oolj  of  in 

ud  whloh,  il  oat  ad' ' 

rapUat  Miah  ara.    ' 


Ion.  and  wa  trnat  on  raadata  win  anil  thomMlraa  ot  It. 
nia  lollowlng  ara  tbelnIt>ala,&«,of  latlara  to  hand  in 
to  Wodotada,  aTooIng,  Uarah  9,  and  nnasknowtadaM 


iota— 


I    iBir 


I  aim.— 


r  queitlon.    Thara  are  "  Uni,"  and 

■-  HBea,-  anj  coliai  at  from  lO^d.  to  >t.  a  gallon,  and  the 
thing  to  know  la,  whioh  of  them  can  ba  raoommended  for 
■atetj  and  aoooom,,  taking  all  qiBlltloa  Into  conaldon. 
tlon.  I  wotk  "  DDdar  tha  ttlea,"  and  an  Inkling  on  tha 
aDbjeot  ot  'oae-mBB  '  tampa  would  ba  gratafnllj  acoaptod. 
laeetbat  pUar  lampa  throw  too  mnoh  ahadow  for  ma, 
and  I  am  Mmtwhat  ln«Unod  to  the  itandlng  bnckat  oi 
"  Qoaon't "  tamp.—DniLiaHT. 

-SiHg-^HlandafB  Battary-WUl  Ui.  Bottont 


rsiua.l'Hlandat'B  Batta: 
a  nd  Mr.  Oonr,  UBdli)  giro  paitlc 

Eortion  ot  aalt  and  water.  1.  Hist  an 
.  Il  carbon  plaoad  in  a  porona  pot  an 
ehlorjda  of  lima.  4.  How  often  doei 
ob  arglDg  whaa  nvd  lor  a  ball  ?  And 
tlon  wlirobIlge.~J.  W.  0. 


1«  loam  ot  alno, 


TEBXa    or    aUBSCSIFTION. 

I  ill  «L»dH  , 


lU^tnwaidaa  dlma  to  maU  fna  liie  aaMUUnr  oMoa  li 
mlas.  Ul  ■alaMHisiii  irtU  seiuiitfiH  wlA  Ilia  aambH  bfl 
'    "--rBha  naalpt  of  tka  HbiaFlyGliHi.    II  tvih  ■nmboaan. 


tSamSlmmt^aimitlBt^^!^^  Hih,QMgh  lof  beat 
uaax  ■omtwi.wUali  an  U.  mA,  or  rut  tna,  IM.I. 
iBdauatertalaL.VL,  Til.,  riII.,>iuItx.,N.auh.    Pontm 

NOTICfl  TO  SCTBSCRIBBIls! 


-Pilch  Boiler — Woodoroft.— Jieohauloal  Power.— Otil 
tloPat.— W.B.B.— Soboolbo,.— ACountijWhaalwniht, 
—A.  B.— T.  M.  0,— A  aabeorll»r'«  Wila.— Sarrr  BifToU. 
-ae.ton.-lL  M.— B.L.a.— H.O.O.— J.T.M.-aoa.- 
L.B.  and  S.O.B.- K.  C,  B.—3o<arg«.—KBgln  small  9,— 
J,  A.  ArmalrDBg.— We  Pour.-Ben. 
JOnH  CUKMB.  (Yonban  madaa  atrangd  mlitaka.  Baa 
UlBta  No.  i  aboia,  and  plaua  uaderitaud  llial  tba 
BapllH  are  bf  oonaaponileDU.  and  ara  nut  adllorlal 


appended  hU  addieat.;— P.  S.  blui6\.  (Sand 
va  win  do  tha  beat  wa  oan  with  them.]— A' 
(See  Udloet.  or  proouia  the  dlreotloD.  gHen  b,  "  Sabla  " 
In  Vol.  XIL,  and  pnbliihed  In  book  form  b,  ^.  Eiighaa, 
Brawatar  Honaa,  Hortlmai-road,  Klngalud,  S.  Aa  a 
mla  It  ia  oheaper  to  ba,  tha  alldca.  for  tha,  reqnlra 
tpsoia]  iklll  and  mnoh  praoUoa  to  VTOdDoa  sulataolorj 
raanlta.)— H.  OAHHlCniu-.  (Partaapa  Hiohol'a-' Potot- 
lain:  How  It  li  Kada-  will  aolt.  II  Iipobliihadb, 
Putnam ;  bnt  job  oaB  no  doubt  Und  it  In  Uanehaatai. 
Par  the  maaalaotnn  of  plgmant*  a  aapacat*  wotk  miM 
ha  owunltad.  Ai  to  tba  photograpba,  laa  p.UllaM 
Tolama,  aad  tha  tndlaaa  gan^Ii,.)— OOBU.  lHan 
tmablB  than  it  li  wartb.  Tlia  beat  wa;  la  loaiohaag*; 
but  pirhaia  tha  makara  maj  b*  abla  to  altar  it  abaaplj.) 
— U^wiaii.  [Tliadealgiima;baan,tliln|to(altlba 
ta*l«,  aulaaa  an  anlomalla  aprlular  of  ttia  dr,  earth  la 
reqDlrtd.  Oiharwlae,  all  that  ia  needed  1*  a  nuvptaol* 
wblL-b  can  ba  remond  roadllj,  and  a  raaarTolr  u  Ana 
dr7eaitbo[alndataah.>-^.I..H(0HU(I0.  (Thaoanw 
la  awant  of  tha  ainorla,  a  InbrloallBg  Uqaid,  or  "Joint 
(dl,"  aa  It  It  oallad.  Yon  baTO  probabj,  oanght  oold.  or 
tha  ilmba  ban  boea  aipatad  ti 


(Hot-air.  A  apring  will  onl,  glre  out  a  portion  of  tba 
power  pot  Intoil.J—VlK  Bif  IBBTI*.  (The  onl,  patanta 
ID  oooneotlon  with  aloolclo  olooka  refer  to  ipsolal  do- 
tailaand  davloaa.  Anjona  nuj  maka  an  aleoulo  dock, 
and  In  baok  Talumaa  joa  will  And  lannl  dulgna.  Tha 
amngemant  ttfarced  to  la  an  old  ana-J-SKoa^iD  Sidst 
OB  WHAT?  (Tba  aaoial  la  In  tba  qneitlona.  Bha 
conld  hot  ear  DBlaai  the  kel  vara  glrau  in  tba  form  ot 
Uia  queation.  Olbanriaa,  ilia  la  dlreotl.  Informed  by  a 
oonledanta.  Bae  hidloaa  nadar  htadi  Clalrrojaooa. 
Saoond  Bight,  *a.)— JOHH  Biuts.  (Water  eniariog  tha 
itaia  of  iMaipuuia  about  IDpacoant.  We  do  not  know 
ol  an,  oalonlailDDa  aa  to  the  preaiota  pet  tqaara  Ineh.] 
'TIOLA.    (The  beat  wa;  ia  to  get  a  tuur  to  abow  ron. 


eiplain.    BneSj,  It  el 


fuL)— (JOtllla.  (There  ar< 
luga  aoale  It  laohaaper  to 
Cthrd.  [Wh,nDtentsr 
Palling  that,  uh  plpe-ol>] 


-aolpealo 


■a.Wlnok- 
^ik.)- 

irfworb. 


ml  ot'"the"arr  MnooU.1— A  Tuna.    (A 
waaluHTKdDB  p.  (ST.and  It  not  rapUwl 

- tha  "Unaniwarad."    lijoal  denorlptloa 

la  OOTTOet,  the  aold  U  alread,  klliad  with  iron,  and  saa- 
iBHforiiKklagaoldanngllnkl.J-O.a.B.  (OaUuMldia 
oaed.    Baaartlolaonp.tS' — —-  .»  .-•  n 


(Ifth 


iraplug,  glaaapaparbig, 

ii  aim  tuieTerjiicua  can  ba  dona  In  tattodiK 
ooloar.J— A.  V.H.  (Xour  quer,  iatuooBpm- 
Do  ,aa  want  to  plate  bnai  and  oopgK  wMk 

rantate,    'ur,  B.  A,  Lee,  of  Hlgu  Ualbiini.haa 


of  the  pLuhei-    The  ilia  of  batter, deoanda 


HNOI.IHM    MKOTIANIO  AND  WORLD  OF  SCIENCE. 


I.  lU'lwnilnuBtlinKlliiula:  rmt 
>n  In  >^>I<l.i  .1.  HjiiiiiiIjii.i.  Mi 
loll,  mrli  H  luiviirr  u<l  Km, 

ktM  11  Blb^  vlfch  ■  hiiw  iddpnt-lllL 

OTlj  WJTtll  tha 

. — -4r^^i<^(<>Bi 

■lliw  fornthfrincllinilatl'-'UtilKiiil.    (Thun 
'  ot  kandhMt*.  UMl  nrvral  nnn  Rln  Imwmi, 

irdlnlenluinmtil  ilu>  »'n«r  TYmh  uwi  m* 
t*  buk.1  B.  X.  T.  (Bt  hnt  ktul  ivmitn— thu 
HT  tmtj.  Xol  nnch  (wi  Iv  ■tone  wiUi  It  In 
mj,  H  niltiil>l<>  kinlludri  uo  rrqnlml.) 
k  ri-r.:i.M,  (Hot  to  ba  txaUlnad  la  ■  fpw 
*  (he  IBlIm  Pt  Vol*.  XXXIV.  XXXV., 
Udp.lM,tie.Ma.TlM(lra«ibnkAlluUCa, 
w.  bHi*  »  rtnrato  flilDR  dlraotloni  for 
«p  by  thf  nld  pran-nl^II.  W^HIVKN. 
iHH«i>«i  nnoiitl),  ud  Mliih  1b  tba  omul  wur,) 
Wakt.    iTlwr* -■    


!l.  U.  H.  (Tho  luMrrH  ni  iilTrn  M  Iha  tlms 
t^tri,  W*.  Arud.  W.O.  W«  Ao  not  thoI' 
rl».)— BoimiAKKn.  (tuihrr  poFulIu  waTk  ; 
ll*r  to  rncan  ma  propprlr  KKxIa,  H  laiatj 
am  U  It  dot*  not  at.  Tk*  wTFrlnr  !•  oam- 
u  (air  mattri  :  It  !•  Ibc  trmmrlnir  km) 
of  th«  iprioj  that  rfqatmprtlal  nklll.t— 
T.  |Td  maka  a  duteiniFr,  m  Vio.  814.  p.  ■:.! 
A  nx,  {Foil  dfacrlpllon  nt  Ininlnaiit  pilst 
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HIBLBTrS   NXW   SCBBW  -  OHASINO 
APPABATn8.-IL 

HAYINO  in  the  fint  paper  explaiiMd  the 
principles  of  this  norel  and  Qlerer  de- 
Ticei  I  will  BOW  enter  more  f  nll^  into  detaili 


ment,  the  more  satisf  ootory  are  the  reenlta. 
PerBouallf  I  hated  that  part  because  I  oonld 
not  write  a  clear  description  of  it,  and  I 
rejoice  that  it  is  now  relegated  to  limbo.  As 
now  Gonstracted  nothing  can  be  simpler, 
and  it  is  bnt  dae  to  the  maker  to  testify  to 
the  excellence  of  hia  work,  which  looks  as 
if  it  must  be  very  difficult  to  fit  with  exact- 
ness. The  only  Sitnre  properly  so  called  is 
the  caet-iron  bosa  which  is  bored  to  fit  the 
Hpecial  mandrel  to  which  it  is  to  be  applied. 
On  this  fits  an  eccentric  ring,  which  is 
attached  by  two  gmall  screws.  Upon  this 
comes  an  eoc«ntno  hoop  of  brass  or  gnnmetal, 


trie  hoop  ;  bnt  the  latter  oacillates  inside  it, 
and  when  the  apparatos  is  in  nse  the  collar  is 
fixed  by  the  sliding  forward  of  the  reet-bar 
into  a  bole  made  to  receiTe  it.  The  eccentric 
wheel  then,  as  it  oscillates,  comes  into  con- 
tact with  this  circle  of  fixed  cogs,  and  ia 
itself  compelled  to  re*oWe  slowly  npon  the 
boss.  The  eccentric  hoop  cogs  are  made 
wide  enoagh  to  project  beyond  the  grooved 
collar,  the  teeth  of  which  therefore  only 
occupy  about  half  of  its  own,  leaving  the 
rest  to  engage  those  which  are  cut  inside  the 
outer  case,  which  carries  the  awash-plate. 
This  case  has  inside  grooves  fitting  those  of 


■  oonstmction.  In  its  improved  form  it 
h  simplified  by  the  removal  of  a  rather 
'  d  piece,  ta  which,  in  default  of  a 
/  explanation  of  its  action,  I  coold 
1^  writs  "  it  mnst  be  seen  to  be  nnder- 
ood"  ;  Kl  ibe  nme  time,  I  still  have  it  on 
J  own  IbIImi.  and  it  acta  perfectly.  Never- 
idew,  wa  ill  know,  or  ought  to  know,  that 
m  Cawar  th*  parti  and  simpler  the  arrange- 
TOb  XIiT.-«ak  U«7. 


on  the  oDteide  of  which  are  cut  cogs  to  gear 
with,  similar  ones  cut  inside  the  grooved 
collar,  which  is  the  next  piece  to  fit  on,  and 
which  will  be  nnderstood  from  the  drawing. 
I  may  explain  it  as  a  box  with  two  or  three 
grooves  of  square  section  cut  ontaide  it  and 
cogs  on  the  inside,  the  mandrel  passing 
through  a  hole  in  the  bottom  of  it. 
^^his  grooved  collar  does  not  fit  the  eccen- 


the  grooved  collar,  upon  which  it  turns 
smoothly  without  shake,  the  eccentric  hoop 
picking  up,  as  it  were,  a  cog  at  each  oscilla- 
tion. The  outer  case  ia  made  in  two  halves, 
united  by  a  conple  of  Ecrewa,  and  can  be 
readily  opened  for  cleaning  if  necessary. 

In  the  full-sized  drawing  the  part  marked 
"  Niblett'a  patent '' ia  Boiron  or  steel  ring,  seen 
again  in  the  smaller  drawing  on  the  left,  with 


EXGUSH  MECHAMIO  ASP  WORLD  OF  SOIENCB;  No.  U*7.      March  18.  18t 
Fio.  8. 

3  5 


tK^!l=A«*Jff 


the  blA'k  barrel-shftped  figure  apon  iti  face. 
Toe  pioi  on  which  it  tnnu  are  those  seen  at 
oppodite  pciinu.  The  black  line  indicates  j 
the  back  face,  and  is  a  laiaed  ridge  of  the 
form  ^howu.  which  is  filed  to  just  that  curve 
which  will  inipan  iao^hronoos  motion  to  the 
roller  arm  and  bar  dsscribed  in  mj  first  paper. 
Befvring  again  to  the  fnll-aized  drawiog, 
which  is  a  Tiew  of  the  apparatns  as  seen  from 
aboTe.  the  pointer  and  scale  of  screw- threads 
will  be  recognised,  marking  the  angle  at  which 
the  ditc  ii  placed.  The  sqnare-headed  screw 
ctampf  it  10  posiuon-  A  key  and  wrench  to  ' 
fit  the  nut  of  the  rest-bar  clamp  ie  sold  with 
the  apparatos.  Tbe  mode  of  fixing  given 
here  is  that  adapted  for  lathes  with  uae 
conical  collar  and  a  back  centre  ;  hot  there 
a  no  pattern  of  headstock  to  which  it 
ia  inapplicable,  ily  own  BriUnnia  Co.'s 
btfae,  with  double  cones,  has  it  as  shown 
hav  ;  bnt  3Ir.  Xiblett  prefers  to  reverse 
tht  pnllej,  and  thn.1  allow  part  of  it 
to  be  placed  inside  it.  In  other  cases 
it  in  u'.>t  pLice<]  on  the  mandrel  at  all, 
bnt  on  a  bracket  Imhind,  and  isdrivenbys 
pin  or  ca[cb-pla[«  on  the  mandrtl.  It  is  not 
necni^tj'.  ii'jwever,  for  me  to  particularise  all 
toe  meth'jds  of  fitLing,  which  may  be  aafel; 
left  to  tbe  maker  to  decide,  my  object  being 
merely  v>  give  soch  an  outline  of  the  inven- 
tion IA  may  Kufficc  to  explain  its  action  as  a 
•crew-cott[ng  device.  Since  writing  the 
firat  paper  1  have  been  carefully  repeating 
esperimeats  long  since  made  as  to  its  tise- 
fnlnen  and  capabilities,  and  there  is  one 
paint  in  its  favour  I  ought  by  no  means  to 
p«ai  by^viz.,  tbe  facility  which  it  oSera  for 
cnttino  a:i  innide  or  uunido  screw  which  is 
limited  in  length  like  that  inside  a  bos-cover 
or  Milside  tbe  tenon  of  a  box.  When  the 
tool  isnnce  set  to  cut  to  the  required  depth, 
the  motion  will  stieolutuly  cease  at  that  point 
which  cannot  be  ovcrmn,  as,  after  a  short 
interval,  during  wbi-^h  the  tool  is  jnst  eased 
ont  of  opitact,  the  mution  will  be  reversed, 
carrying  the  tool  back  again  ;  it  will  then 
again  stand  t till,  after  which  it  will  advance 
in  the  old  cut,  and  to  precisely  the  same 
distance.  Not  tbe  slightest  attention  need 
be  paid  Ut  the  disc  and  the  roller  arm,  and  all 
that  is  needed  is  to  place  the  tool  each  time 
so  Uut  it  will  cut  to  the  ri|;bt  depth,  and  for 
this  I  would  again  remark,  as  a  special  feature 
of  the  apparatuii,  that  the  total  cessation  of 
action  after  each  travirte  gives  ample  time 
for  the  most  accnrate  adjantment.  It  will 
W  a  great  mintike  if  tbU  Invention  does  not 
meet  with  support.  The  facility  which  it  often 
for  copying  any  screw  h  very  great.  I  have 
tried  it  royfclf  by  moving  the  pointer  to 
■  point  between  two  of   tbe   marked  diri- 


siona,  as  I  happen  lo  have  two  hand-chasers 
for  a  }io.  bolt,  which,  though  nominally 
alike,  are  not  so  in  reality,  and  lean  readily 

match  either.  This  wonld  be  impossible 
with  a  traveiHing  mandrel.  I  have  not  a 
Y-tooI  for  soft  wood  screw-cutting  ;  bnt 
such  a  tool  conld  be  very  easily  used,  and 
should  work  quite  as  well  as  an  ordinary 
chaser. 

Mr.  Niblatt  states  that,  as  soon  as  the  lead 
is  obtained,  the  screw  is  to  be  finished  by 
hand.  This  is  under-rating  the  powers  of 
the  apparatcB.  I  find  it  perfectly  easy  to 
continue  the  cut  to  tbe  entire  depth,  and  I 
have  used  a  hand-chaser  after  getting  a  true 
lead,  and  then  laid  itdownand  takeaafinish- 
ing  cat  with  this  apparatus,  as  the  moat  deli- 
cate shavine  may  he  removed,  the  motion  of 
the  lathe  being  also  continuous,  which  is 
again  an  advantage  over  a  traversing  man- 
drel. But,  of  course,  its  great  advantage 
in  this  respect,  lies  in  the  fact  that  it  can  be 
fitted  to  any  of  the  plain  lathes  that  are  in 
general  use.  I  have  experimented  success- 
fully also  on  a  donble  thread,  filing  the 
pointer  for  six,  and  using  a  tool  to  cut  twelve 
to  tbe  iach. 

I  must  now  leave  the  invention  ta  ita  fate, 
and  for  further  information  refer  readers  to 
the  patentee,  Mr.  Niblett,  of  Kingadown, 
Bristol.  A  good  deal  of  money  has  been 
expended  in  devising  machinery  for  its 
manufacture,  and  if  this  novel  contrivance 
meets  with  the  attention  it  deserves,  the 
productive  powera  of  that  same  machinery 
will  be  pnt  to  a  pretty  severe  test. 

0.  J.  L. 


THB  EXPOBT  OV  THX  WOBEIVQ  OF 
THI  SBW  PATENTS  ACT. 

A  S  mentioned  lost  week,  tbe  report  of  the 
J\.  Board  of  Trade  Committee  appointed  to 
inqnire  into  the  working  of  the  new  Patents 
Act  has  been  publiahed,  and  now  that  it  has 
been  examined,  it  is  seen  that  it  will  not  satisfy 
anybody.  The  Committee  make  certain  sng- 
gestions,  and  recommend,  if  they  are  carried 
out,  that  another  committee  ahould  be  ap- 
^inted  to  make  a  further  inquiry.  As  briefly 
stated  last  week,  the  Committee  recommend 
that  the  system  of  eiamination  of  speciflca- 
tiens,  in  order  that  applicant«  might  be  in- 
formed it  anything  sirailar  bad  been  received, 
but  not  published,  should  be  dropped,  as  it  has 
not  worked  satisfactorily,  and  involves  the  ex- 

Enditnre  of  several  thousands  of  pounds  yearly 
paying  examiners  who  wenld  be  more 
profitably  employed  in  bringing  up  the  abridge- 
meatH  to  date,  and  in  doing  other  work  which 
bas  fallen  into  arrear  at  the  office.  At  first 
sight  it  would  seem  that  an  applicant  shoniii  be 
informed  if  >  previous  apeeification  embodying 


.       has  been  deposited  w 

what  may  be  termed  the  "  close  time,"  oi 
interval  between  receipt  and  publioi 
becanse  he  has  no  means  of  knowing  whet 
similar  specifioation  to  bis  own  has  not 
deposited  within,  say,  the  previous  ti 
months,  and  may,  therefore,  be  wa 
hia  time  and  money  on  an  invention 
which  a  patent  will,  in  ordinary  co 
be  granted  to  the  first  applicant.  In  prat 
it  has  been  found  impoasible  to  derive 
cient  information  from  the  provisional  s; 
cations  to  carry  ant  the  intention  of  the  f  ra 
of  the  Act,  or  rather  of  the  special  cl 
referred  to  ;  for  notices  of  interference 
been  forn-urded  bo  subsequent  applicants,  > 
eventually  the  inventions,  though  sii 
enough  in  the  preliminary  descriptions,  to 
ont  to  be  very  diSerent,  and,  on  the  other 
the  office  has  sometimes  failed  to  detect,  o 
omitted  to  give  notice,  that  a  subsequent  a 
cation  was  identical  with  one  already  reo« 
If  the  scheme  of  giving  notice  could  be 
ciently  carried  out,  it  would  be  of  advai 
to  intending  patentees;  bnt,  Bft«r  hei 
evidence,  the  committee  consider  that  il 
worked  rather  mischievously  than  other 
and  they  consequently  recommend  that 
practice  should  l>e  dropped.  As  a  eabsti 
however,  they  suggest  that  If  the  subsec 
applicant  sbonld  Qnd  that  be  has  been 
stalled  by  a  prior  applicant,  any  tees  ps 
the  office  should  be  returned  on  notice  1 
given  of  the  abaudonment  of  the  applici 
say,  within  two  months  of  the  grant  o 
patent.  Possibly  that  may  be  the  bes 
rangement  from  the  point  of  view  of  the 
mittee  ;  but  it  is  easy  to  conceive  that  it  v 
be  better  to  insist  upon  the  provisional  b[ 
oation  disclosing  the  nature  of  the  inve 
in  snch  a  manner  that  an  experienced  exai 
conld  determine  whether  or  not  it  di 
terfere  with  a  prior  application.  I 
however,  a  difficult  matter  to  decide, 
it  is  obvious  that  the  mere  permission  tc 
any  warning  or  information  from  the 
may  open  the  door  for  underhand  proc^ 
With  reference  to  the  examination  of 
specification  for  form  and  completene; 
which  cases,  when  objection  ia  made,  appli 
are  allowed  to  amono,  abuses  have  nndotib 
been  perpetrated,  and  the  committee  coi 
that  unless  tbe  amendment  is  made  withi 
month  the  patent  should  be  granted  only 
tbe  time  when  the  applioation  is  made 
formable  to  tbe  rules,  and  not  from  the 
of  the  original  application.  On  refiecti 
will  be  seen  that  those  detects  wonl- 
obviated  it  the  provisional  specification 
more  complete,  or  the  applicant  were 
pelled  to  state  at  once  exactly  what  he  a1> 
for,  as  matters  are,  provisional  speoifici 
are  sent  iu  in  the  vaguest  terms,  and  then 
they  are  returned  lor  amendment  the  i 
cant  can  embody  in  bis  final   specifioatioi 
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isn  his  own  application.  Bvidence  ttuLC 
practioes  have  been  pQraned  bu  been 
iming,  and  the  comniittee  aooordiDg-ly 
it  the  "oomplAintB  are  to  lome  oztsnv 
>iinded,  and  that,  at  all  erenta,  there  h 
from  an  indeGnite  time  being  allowed 
.endmenbi."  Writini;  soon  after  the  Aot 
ned  (p.  590,  Vol.  XXXVII.),  wa  said  r— 
re  inolined  to  believe  that  Uie  axomiDa- 
ill  in  praotice  be  a  farae,  and  that  th* 
lOMilt  of  the.  olaoBs  in  the  new 
rill  be  to  provide  fairl;  oomfort- 
taationa  for  '  ezaminera,'  who  will  per- 
their  dnties  in  the  mott  perfnnctorj 
r  possible."  On  p.  73,  referring  to  tht 
ropoaal  todiBolosathespeciGcation  befon- 
ag  the  patent,  in  otder  that  opponents 

be  able  to  see  what  they  had  to  o^poie. 
ite  :  "  It  will  never  do  to  expoae  an  inren* 
nd  then  innte  those  who  may  be  inter< 
1  attack  it ;  for  the;  may  diBoaver  their 
I  in  the  facts  stated  in  the  Bpeeifloatic  ~ 
iviouBly  no  invention  would  be  wor 
ogrif  it  were  exposed  before  patenting 
atdiested  inoppoeingit,  eEpeoiallyastha 
in'of  patent  or  no  patent  will  depend  on 
oision  of  the  law  officer.  It  wonld  bb 
a  leave  this  port  of  the  subject  at  it  is  at 
n"  The  oommitteA  have  discovered  that, 
iblicKtioQ   of   epecificationa   before   tht 

is  granted  ia  a  disadvantage,  and  ha& 

the  door  to  abnse  ;  bat  inatead  of  boldl; 
laok  te  the  old  system  they  recommend  a 
ition  of  the  time  daring  whlohaspeoifi^ 
may  be  amended.    The  system  of  exami> 

has,  in  fact,  failed  at  aH  pointe,  for  it 
looed  a  number  of  inventors  to  draw  ap 
wn  specifieationa,  and  the  oonseqnenoe 
<  many  patents  have  been  granted  on 
Atione  which  would   be  utterly  Talne- 

a  oonrt  of  law — the  office  not  having 
I  that  the  claims  shonld  be  properly 
ated.  Thus,  to  take  an  instance,  tht- 
>r  of  an  improved  flying  machine,  the 

for  which  was  sealed  only  at  th« 
ing  of  the  present  year,  claims:—"!, 
bis  machina  can  be  used  to  carry  mes- 
n  B  quicker  manner  than  any  other  in~ 

antil  now  known.  2.  That  I  am  the 
od  sole  inveator."  It  mEght  be  per- 
J  urged  that  in  this  case  it  does  not 
aiatter  what  form  the  "claim"  takes  ; 
is  an  instance  of  the  character  of  tht 
tation  carried  on  by  the  o^oe,  and  ol 
indeiB  committed  by  many  who  make 
ir  own  apecidcatioos  instead  of  employ- 
perts.  We  have  no  doabt  that  many 
fenced  applicants,  relying  npon  the 
mt  that  speciGcations  are  examined  by 
oe,  have  sent  in  speeiBoations  which  are 
worthless,  and  the  committee  woatd 
j  have  acted  wisely  if  they  had  boldly 
1  the  abolition  of  eiaminatioo  altegethei 
g  that  in  the  one  case  where  it  might 
nl  to  applicante  they  oonfesa  it  cannot 
ied  oat ;  while  on  the  other  points  the 
AS  St  times  interfered  vexationsly,  and 
icB  allowed  the  vagneat  provisionals  to 
id  be  followed  by  very  oompreheosive 
te  speciBcations.  It  is  no  part  of  ths 
»  of  the  office  to  diotato  te  an 
.nt  what  he  shall  claim  ;  but  it  ia  its 
tive  duty  to  see  that  a  complete 
lation  does  not  go  fnrther  than 
nventioD  shadowed  forth  in  the 
anal.  The  officials  know  very  well  that 
iderabla  number  of  the  speqificationa 
they  have  te  pass  oonld  not  be  main- 
in  a  court  of  law  ;  but  the  majority  of 
leci&cationa  are  sent  in  by  ineiperienoed 
I  who  have  some  idea  that  if  they  are 
d  by  the  office  they  must  therefore  be 
It.  Applications  for  patents  and  speoiQ- 
describing  inventions  must  be  made  in 

form  and  manner,  and  the  examioation 
he  ofBce  ihonld  be  called  upon  to  perform 
I  that  these  forms  are  adhered  to  ;  if  ai^ 
neat  is  required  it  should  be  made  at 
'  the  patent  should  date  from  the  time 
amendment.  The  report  of  the  com- 
ieaJs  with  some  minor  matters— notably 
geitioiitiLat  a  "roll"  of  patent  agents 
be  formed,  bat  the  evidence  which  ao- 
dM  it,  and  the  reoommendations  of  the 
■ionen,  show  conclusivaly  that  the 
liob  ti  littla  more  than  three  years  old, 
I  alnady  bean  amended  in  some  details, 
■  furtiiDT  unaDdmant^thls  *<"iw  Qf  &  I 
ctwawter.    Vlwt  we  prognoitiottted  on  | 


Aug.  31,  18S3,  has  been  abundantly  borne  out. 
for  we  then  wrote, "  while  inventor*  have  oaniS' 
tobethankfnlforthereform,we  think  they  will 
speedily  discover  that  in  some  respects  the  nev 
Act  is  not  by  any  means  an  improvement 
They  did  disoover  ite  defects,  the  oommitteewa^i 
appointed,  and  the  reaalts  are  the  reoommenda- 
tions above  mentioned.  What  will  follow 
mains  to  be  seen. 


SIUPLl  SXBBCISBS  IN  TZOHNICAL 
ABALY8IS.-XX. 
LN  Analytical  Cbehibt. 
Hoat'a-Voot  Oil. 

(276.)     npHE  presence  of  fat  is  objectionable 

X  in  oils  intended  tor  use  as  Inbri- 
oants  1  althoagh  it  ia  not  unosaal  to  meet  with 
oils  which  consist  almost  entirely  of  solid  fat 
ordinary  temperatnres. 
(277.)  Sp.  ffc— Usually  stated  to 
to  '91C.  The  lower  limit  ia  seldom  reached, 
however,  in  commercial  samples  ;  and  '9I.J  to 
'917  appear  to  be  the  more  nsoal  gravities, 
shown  by  the  foUowiug  table  ; — 
gr. -914 


■916 
•HIT 


37    , 


w.) 

(27S.)  Hits  of  Ttmp.—TtoB  variee  consider- 
ably, as  might  be  expected ;  bnt  76°  Fahr.  U, 
80°  Fahr.  may  be  taken  as  a  fair  avenge  rise. 

(270.]  C^liitff.—Vt-aoh  fat  shonld  not  begin 
to  deposit  above  30°  Fahr. :  but  as  before  stated, 
it  frequently  does  at  ordinary  temperatures. 
If  the  oil  ia  not  required  for  Inbricating  par. 
posea,  it  should  Bot  be  condemned  beorase  ot 
the  presence  of  fat  at  tempeiatnies  even  some, 
what  below  the  oidlnaiy,  because  there  is  no 
good  reason  for  (apposing  that  a  mixture  of  oil 
and  fat  is  not  as  suitable  for  leather-dresainfr 
~ia  a  clear  oil  would  bo.  In  judging,  therefore, 
if  fitnesa  or  otherwise,  the  intended  use  should 
bo  always  kept  in  view,  uid  also  the  price  ol 
the  oil. 

(280.)    lii-ying  Proptrtier.—Seat'i- loot  is  a 

in-drying  oil.  and  giTOs  in  the  Elai'din  test  a 
yellowish  white  solid. 

(281.)  Neafs-foot  oil  ia  of  a  pale  yellow 
Dolonr,  fatty  odour  and  taste. 

(282.)  Cotaur  2M.— With  sulphuric  acid,  a 
brownish  orange,  oi  taint  chocolate  clot  ie 
produoed. 

(283.)  Aciditf.—Tba  free  acddity  in  neat's- 
foot  oils  is  often  oonaidBrable,  and,  of  oouise. 
always  objeotion^ile  whtti  the  oil  is  required 
tor  lobrioating  pnnWMs.  It  may  vary  from 
mere  traces  to  '96  per  cent,  oalonlated  as  acetic 
acid.  The  effect  upon  ocmpet  should  also  be 
determined  in  oils  intended  for  lubrication. 
"     Art.  240.) 

Z*rd  OU. 

,  )4.)  This  oil  has  »  ap.  p.  of  '917,  gives  a 
rise  o(  temperature  ot  108°  Fahr.,  and  begins 
to  deposit  solid  fat  a  little  below  the  freeiing 
point.  It  usually  oontaiue  about  '15  per  cent, 
of  free  acid  fcalculated  as  acetic),  and  undei 
the  action  of  hyponitroua  acid  ia  readily  con- 
verted into  solid  elaldin.  It  is  not  examined 
frequently,  and  the  above  are  the  lesolts  of  a 
limited  experience. 

Sperm  OIL 

(283.)     Sp,    Sr.— Although   the   sp.    gr.  is 

tunolly    given    -87G    in    the    textbooks,    the 

following   is  the   resnlt  of   the   writer's   ex- 


So  that  78  per  cent,  of  the  samples  examined 
tell  between  the  gravities  of  -880  and  '882, 
These  Agates  show  either  tiiat  the  standard 
gravity  or  Uie  quality  of  commercial  eampUs 


cooled  to  i^°,  and  do  not  begin  to  depodt  fat 
until  45'  Fahr.  is  reached. 

They  slowly  form  a  solid  elsldin  with  hy- 
jionitrouB  acid,  and  a  yellowish  brovrn  olot 
(free  from  purple  tinges)  with  mlphurio.  llie 
free  acid  varies  from  '04  to  -08  per  cent-,  and 
the  action  on  matnle  is  therefore  scarcely  per- 
ceptible- Ite  viscosity  is  low,  its  tendency  to 
develop  acid  is  slight  ;  but  its  high  solidifyiDg 
point  reduces  its  value  as  a  lubrioant. 

Ood  Oils-     (FUle  and  dart  brctca.) 
(287.)    Sp.  fJr.— The  following  are  the  re- 
snlte  obtained  :— 

Below  -9SS T  percent. 

■fl2?to*924 10    „     „ 

■92i 7    „      „ 

■93iito-938 27    „     _ 

t)29nndabovB   19    „     „ 

All  these  oils  were  intended  for  leatlier- 
dreaaiag  purposes,  and  are  in  no  way  com- 
parable  with   the  cod-liver  oil  for  medicinal 

.)  The  rise  of  temperature  In  a  largo 
.  .  tion  of  the  samples  was  between  I40-1G0 
Fahr..  and  in  another  large  proportion  between 
16O'170  Fahr.  In  cold-drawn  oils  fat  does  not 
begin  te  deposit  above  20°  Fahr.  The  oolonr 
with  sulphuric  is  some  shade  of  brown — some- 
times reddish,  sometimes  chocolate,  and  not 
infrequently  with  a  violet  tinge.  The  free 
acidity  varied  from  O'lS  to  I'lG,  and  oils  with 
the  higher  acidity  do  not  appear  to  have  anf 
vary  injurious  effect  upon  leather. 

S«al  Oil. 

(289.)  The  sp.  gr.  varied  between  ■1)23  and 
-927  1  the  free  acidity  between  0-08  and  0-4  ; 
concentrated  nitric  acid  gave  a  reddish  pink 
colouration ;  and  concentrated  sulphuric  a 
faint  violet  tinge  rapidly  changing  to  brown. 

Whale  Oil. 

(290.)  Sp.  gr.  varied  between  -925  and'93S  : 
the  rise  of  temperature  with  sulphurio  was 
about  161°  Fahr.  ;  the  oolonr  with  anlphurio, 
reddish  brown  gradnally  deepening  to  dark 
chocolate  ;  the  free  acidity  about  0-4J 
[Tobt  conlmati.) 


3LB0TBICAL  INSTBUUEHT-HAKISa 

FOB  AHATSinBS.-XIII.' 

By  S.  B.  BOTTOHE. 


ip£rea  passing  through  any  given  circuit. 
One  ampere  of  current,  pasaing  throngh  a  solu- 
tion of  sulphate  of  copper,  is  capable  of  de- 
positing 17"35gr.  of  oopper  per  hour. 

To  make  such  an  instrument,  suitablefor  the 
general  purposes  of  the  amateur,  and  capable 
of  reading  from  1  up  to  5  or  6  ompdres,  the 
following  mode  of  procedure  may  be  adopted : 

*   "*    "  a    square     piece     of     deal 

.       ,      ,  smoothly  planed  up  ;  also  a 

glaas-oapped  circular  cardboard  box.  Sin.  dia- 
meter by  l^in.  deep,  inside  measure,  (Snoh 
boxes  are  sold  by  mineralogiate,  &&,  for 
apecimeiu.)  Push  the  oardboard 
bottom  out  w  the  box.  This  bottom  niay  be 
used  OS  the  "dial"  whereon  to  inscribe  the 
degrees  ot  current.  Stain  the  wood  black,  or 
any  desired  colour,  and  varnish  it.  Kow  trim 
edges  of  the  bottom  of  the  box  into  an 
it  inrcle,  capable  of  entering  eatity  into  the 
box  from  which  it  was  removed.  Desoriba 
near  its  oiroumterenoe  three  oirolee  in  ink  with 
a  pair  of  compasses.  Let  these  circles  stand 
about  |in.  from  one  another.  Describe  also  a 
small  circle  about  a  }in.  diameter  in  the  centre 
of  the  c«rd,  te  serve  as  a  guide  for  a  ceotral 
hole,  which  must  be  punohed  out  with  a  l^in. 
oironlar  ponch. 

§  61.  Now  make  a  small  glaai  pivot,  as  d^ 
scribed  at  f  $  G  and  6,  about  fin.  long,  and  not 
niore  than  I  in.  diameter  at  ite  base.  Whaa 
made,  test  it  for  freedom  and  absence  of  friction 
by  poising  it  on  the  point  ot  a  very  fine  needle, 
the  bend  of  which  ia  stuck  in  a  bung.  If  it 
spins  roiud  quite  freely  without  any  hitch, 
well  and  good  ;  if  not,  make  others  ontil  yoa 

■  All  rlf hts  nssrrad. 
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get   i>ne   perfectly  freelf  nipradei.    Thia  ia 
most  Msential. 

Proonre  a  strip  of  copper  sheet,  about  J,in. 
thidc,  iio.  long,  and  ^io.  (rids.  Ponoh  three 
|1b.  hole»  in  it,  one  at  eaoh  eztremit;,  wheiein 
to  pM3  the  binding  soraws,  and  one  in  the 
centre.  La;  this  sUip  on  the  little  wooden 
Bqnare,  acro9i  iU  oentre,  and  screw  it  down  to 
the  square  bj  meoDS  of  two  amall  binding 
BorewB,  taking  care  that  there  is  space  left  for 
the  cardboard  box  to  stand  between  them 
without  touching  either.  Now  Btiok  a  Qce, 
bright,  and  sharp  Xo.  8  needle,  point  upwards, 
into  the  centre  of  the  square,  just  where  jou 
have  punched  the  central  hole  in  the  oopper 
strip.  Care  must  be  taken  that  this  he  perfcctlj 
perpendicular,  aad  clear  the  glass  top  of  the 
capped  box  by  about  Jin.  when  this  latter  is 

S  S2.  With  a  pair  ot  ronnd-noaed  pliers, 
mikfl,  from  a  short  piece  of  No.  16  pianoforte 
wire  (steel),  a  single  ooil  to  fi.t  tightly  round 
the  base  of  the  glass  pivot,  having  a  straight 
iio.  prolongatioD  on  either  side  of  the  central 
loop  oc  ooil,  OB  ehown  at  Fig.  a.    This  moat  be 


^ 


Oioroughlj  magnetised  bj  rubbing  with  a  good 
koneahoe  magnet,  and  then  fastened  with  a 
drop  of  glne  to  the  base  of  the  pivot,  extreme 
<Mure  being  taken  that  no  glne  tenches  the  rim 
of  Uie  pivot,  otherwise  it  will  not  hang  freelj. 
The  pivot  must  now  be  placed  on  the  iieedle  in 
UiB  centre  of  the  square  and  the  punohed 
idrole,  which  is  to  serve  as  a  dial,  held  over  it, 
and  lowered  down  over  it  until  the  point  of 
the  pivot  protrudes  about  |in.  above  the  central 
aperture,  and  the  magnetised  needle  below 
oleara  the  card  also  by  about  Jin.  The  dial  is 
to  be  Qied  in  this  position  by  gluing  three 
oorka  of  tJte  right  height  to  the  square,  and  then 
gluing  the  o^d  on  to  thsm.  Here  again  oare 
must  be  taken  that  the  pivot  does  not  touch 
the  card  dial  at  an;  point,  and  also  that  the 
magnetic  wire  needle  below  is  dear  of  the 
dial. 

A  BmaWpainter  in  blaok  paper,  straw,  oranj 
Ol^r  verj  light  rigid  material,  about  IJin. 
long,  is  to  bo  lightl;  glncd  to  the  top  of  the 
pivot  at  right  anijlei  to  the  needle  below.  The 
glaas-capped  box  ma;  now  be  placed  over  all, 
and  glued  to  the  square  by  running  a  little 
dun  glue  round  its  bottom  edge.  When  quite 
dr;,  Uie  grading  ma;  be  proceeded  with. 

i  63.  To  grade  correotlv,  at  least  10  quart 
Daniell  oells  will  be  needed.  These  must  be 
freshl;  made  up,  and  filled  to  about  half  their 
capacity.  A  deoompoeition  oell  (a  stoneware 
basin  or  foot  bath  will  do),  capable  of  oon- 
toining  two  squares  of  copper  sheet,  facing  one 
another,  at  least  Gin.  >  6in.,  most  next  be  pro- 
Tided,  and  Qlled  with  a  strong  solution  of 
oopper  sulphate  elightl;  acidulated  with 
sulphuric  acid. 

The  oopper  plate  which  it  is  proposed  to 
attach  to  the  negative  pole  of  the  battery  (the 
sino  end)  having  been  oarefnll;  weighed  in  a 
balance  capable  of  turning  to  the  ,^  of  a  grain, 
and  its  exact  weight  not«d,  a  Daniell  cell, 
the  ammeter,  and  the  decomposition  oell  are 
arranged  in  series  as  shown  at  b,  and  allowed 
to  work  for  one  hour  exactly.  At  the  end  of 
that  time  the  copper  plate  is  withdrawn, 
washed  (not  rubbed),  and  dried.  When  dry,  it 
is  weighed,  and  the  increase  noted.  If  exaotl; 
17'35gr,  well  and  good;  if  not,  alterations 
most  be  made  until  the  deposit  reaohea  exaotlv 
this  amount.  ' 

Should  the  deposit  be  leu,  then  approach  the 
plates  in  the  decompontion  oells,  aodaddmore 
fluid  to  the  batter;  oell,  until  the  deposit 
reaohes  oisotly  the  IT'Bagr.  per  hour.  If 
the  batteriee  are  leas  than  quart  oclle,  two  ma; 
be  needed  to  prodooe  the  deeiiedi«»alt.  Should 
the  deposit  be  g  reater,  remove  the  plates  in  Che 
deoompoiition  call  farther  apart,  in  either 
case  oirefnily  nolinf  the  distance.  Qnoe 
Uie  desired  leenlt  •tMned,  tha  graatMt  om 
miut  b«  teken  to  iii«Iill«(^ftU  imttatw  quo,  and 


the  exaet  position  of  the  two  copper  plates  in 
the  deoompoiition  cell  being  marked,  the  tem- 
perature of  room  taken,  the  height  of  the  Suids 
in  the  batter;  oell,  or  oells  noted,  &c.  One 
pole  of  battery  ia  now  detached  from  the  am- 
meter, and  thia  latt«r  moved  round  until  the 
magnetio  needle  lies  qnite  parallel  with  the 
copper  strip,  hence  the  pointer  exactly  at  right 
angles  to  it.    The  spot  at  which  the  pointei 


attached  to  the 
when  the  needle  oomea  to  rest,  noted.  This 
deflection  ccrrespcnds  to  1  ampere  of  current, 
and  should  be  marked  as  such  on  the  dial.  To 
get  the  correspondiog  defleotion  on  the  other 
side,  the  poles  of  the  battery  must  be  reversed. 
All  the  other  degrees  may  be  got  in  precisely 
similar  manner,  multiples  of  lT'35gr.  of  copper 
being  considered  and  counted  as  so  many 
amperes,  more  cells  being  connected  np,  tn 
parallel  to  obtain  the  desired  weight  of  deposit 
per  honr. 


NEW  MACHINE    FOR    BNGBATINa 
AND  nVIDINU. 

THE  maohine  illustrated  in  the  annexed 
engraving  has  been  produced  for  cutting 
designs,  letters,  and  figures  on  metals,  wood, 
ivory,  glass,  vulcanite,  and  other  materials  ; 
for  straight  dividing,  and  circular  dividing  on 
flat,bevelled,or cylludricalenrfacea.  Asshown 
in  Uie  illustration,  a  oop;  of  the  design  to  be 


cut  u  plaoed  oo  the  table  supported  at  the  right- 
hand  end  of  the  bed.  The  oop;  itself  may  be 
a  line  drawing  on  paper,  or  preferabl;  a  line 
engraving  on  hard  wood,  vulcanite,  or  metal. 
For  simple  lettering  and  Bgures,  a  standard 
hard  brass  cop;  is  used,  and  is  set  up  in  grooves 
in  the  table,  The  st;le  shown  on  the  right  is 
moved  b;  hand  along  the  lines  of  the  oopy,  and 
b;  a  simple  B;stem  of  levers  (formiog  in  effect 
a  common  pantograph)  guidea  a  vertical  re- 
volving cutter  iu  a  similar  path  over  the 
surface  to  be  engraved.  The  cutter  runs  at  a 
high  speed,  and  ma;  be  of  any  form  suited  to 
produce  the  required  effect.  For  simple  letter- 
ing on  finished  work,  where  no  burr  is  ad- 
missible, it  takes  the  form  of  an  ordinary  flat 
double-edged  drill,  which  makes  a  clean, 
brilliant  cut.  Lettering  to  be  filled  with  wax 
is  best  effected  by  a  longer-pointed  drill, 
leaving  the  sides  of  the  cut  steeper,  and  the 
bottom  snfflcientl;  rough  to  hold  the  wax. 
Thficut,  in  faot,  nay  be  of  an;  form — circular, 
bevelled,  rectaugular,  or  even  dovetailed. 
Dividing  Ig  done  with  a  very  long-pointed 
drill,  a  square  cutter,  or  a  simple  point, 
aooording  to  circumstAnces.  The  cutter  may 
bs  revolved  hy  the  treadle  motion  shown  (the 
gnt  band  and  guide  pulleys  being  omitted  for 
oleuDMs),  or  it  ma;  be  driven  b;  power,  for 


which  purpose  a  special  ocuntershaft  ia  mads. 
The  work  to  be  operated  on  is  secured  to  tha 
table  shown  in  the  middle  of  the  bed,  which 
can  be  raised  or  moved  in  an;  direction,  and 
firmly  held  where  necessary.  The  swivel  joint 
is  used  for  working  on  bevels.  For  oironlar 
dividing,  the  work  ia  chucked  centrally  on  the 
table,  which  can  be  revolved  by  a  tangent 
screw.  The  number  of  teeth  to  the  worm  i» 
suited  to  reqniremente,  and  when  more  thkn 
one  number  is  neoesaary,  special  arnmgamenti 
are  adopted.  A  spring  catch  determuiea  Xh» 
proper  amount  of  revolution  of  the  sorew.  'A 
quick  withdrawal  is  provided  for  lifting  ths 
revolving  cutter  when  it  is  neoeasary  to  start 
working  at  fresh  points,  and  the  cutter  is  readily 
replaced  at  its  original  depth.  The  swindle 
runs  in  its  own  lubricator.  The  maohine  ii 
specially  adapted  to  'cutting  names,  trade- 
marks, lettering,  and  figures  on  instrumentB, 
tools,  dies,  name-plates,  &c.,  as  it  will  operate 
on  anything,  from  beech  wood  to  cast  steaL 
As  a  dividing  maohine,  it  is  suited  to  producing 
indioatordials  for  scientific  inBtramenta,gange*, 
and  man;  other  purposes,  and  all  neoeaNi; 
lettering  and  figures  may  be  cut  at  the  auna 
setting  of  the  apparatus.  We  have  eeeu 
specimens  of  the  work  done  b;  this  maohine, 
which  is  made  by  Messrs.  Ta;lor,  Slate-street, 
Leicester,  on  view  during  the  present  month  at 
the  agent's,  Hr.  Martin,  Birkbeok  InatitntuKi, 
Bream's-buildings,  Chanoery-lane,  E.G.,  and  oau 
recommend  it  to  the  attention  of  all  who  have 
quantities  of  engraving  or  lettering  to  do,  aa  no 
special  skill  is  required,  while  the  work  ia 
accomplished  rapidly  and  satisfactorily. 


THE  THBOBT  OF  MACHINES.-T. 

By  Fbancis  Camfin,  CE, 

Oroored,  Face,  and  Boz-Oaaia. 

IN  movements  where  no  heavy  work  is  to  be 
done,  the  friction  ia  not  a  matter  ot  great 
importance,  except  as  it  affectathe  weacof  the 
machinery  ;  but  where  considerable  power  is 
being  transmitted,  the  designer  of  cam  and 
similar  oombimktiona  should,  as  far  as  oironm- 
stances  permit,  arrange  for  the  most  favonrabta 
angles  of  friction  to  coincide  with  the  points 
of  greatest  pressure,  as  the  resistance  of  frio- 
tion  is  proportional  to  the  insistent  force  upon 
the  su^Boes  of  contact.  Let  th  e  angle  made 
by   the  lines  ae,  a/at  A,  Fig.  19  repneentany 


limiting  angle  of  triotion.  In  af  take  any 
point  i,  and  draw  hd,  meeting  Uie  straight 
lineieinthe  point  d  at  right  anglesto  af; 
then  it  has  been  shown  (in  Art.  II.)  that  the 
ratio  otidVoba  represents  the  oo-efBoient  of 
friction ;  hence  the  coefScient  being  known,  the 
limiting  angle  may  be  set  out.  Thus  the  co- 
efficient for  lubricated  surfaces  being  O'l.mark 
off  from  h  upon  f>d,bc  =  r-r  ,    then   will   the 


,—  is  called,  mathematioally,  the  tangent  of 
the  angle  eaf,  so  the  co-efficient  of  friction  for 
any  pair  of  snrfac^B  l>eing  given,  the  limiting 
angle  of  friction  may  be  obtained  from  inspeo- 
tioQ  ot  any  table  A  Sataral  T»tif»itU  (to  be 
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',y  ot  th(i  ntu-.i-nlti':  in  its 
'.  l.i.'.i,  I,  .".  t  hIiuw  Llii^imUi 
'Tiiitrn  (it  Uiri  (icrainlri'j  (liirinj; 
■'■■      -  ■  '     ■-       L.,r  till! 


.<:.!  t<i  I 


iNwIir . 


i^'lil, 


Ui  •  /or  tij  up  ill  Ihii  ilinKrnm  It.     T.. . 

i;iL''!li;  I-  :i  X  iH  iliviil'^l  into  hIx  ciiiial  iwrMcor- 
ri^'|Hiiii|inf;  Ut  Hix  [iiMil/iDn-i  of  the  cccpntric, 
1,2,  \>:.,  unil  Ihn  luwcHt  pointn  which  will 
novPA'^rily  lin  -.lUn  i.ho  ixiintu  nf  contact  of  tho 
occuiitriR  Willi  the  bottom  of  the  box  i/  d  nre 
Inilii:lil<!il  by  thi;  lijiUruH  !■,  a',  3',  4'.  T/.  and 
thrt>n-,']i  tlK'iio  jwints  the  vertical  force  will 
bo  eoinmniiiuatod  to  the  box  il  d.  These  points 
arc  fcjiiiul  liy  (Imwing  tlio  lines  1, 1',  2, 1!',  ij:., 
from  the  geometric  ccntrea  of  the  eccentric  in 
each  ]ioHicion  paritllel  to  n/i  until  thej  meet 
the  (irus  corrciiionding  to  tho  lower  parts  of  the 
periiihary  of   tho  eccentric  for  the  qnme  posi- 

Tho  distanccH,  then,  at  which  the  driving' 
forcii  autfl  upon  the  bottom  of  the  box  U  it, 
with   regard  to  the   centre  J,   will   be   repre- 


r^  linpH  1,  1,  a,  2.  &u.,  drawn  at 
.,  I,li<i  liMir*  1  I-  2  ir.  .Mc.  i.hi'rori>ro 
niimiiril.  nF  driving'  foroi',  which  in 
orni  fr.r  tli.^  half-n> volution,  by 
-1  tliii  tin'HHiiri'  npim  the  ccuoiitric 
H.iNt  II  f..nnd. 
,,iM...Ni.;nL<.fdnvin;rf<.rn., 

iiili^  Hl.niliir  rir  Irivil  of  Lhu  jmnirh 
ri^,  liii.    Tho  diHlanci:.H   am   1,  1, 


r>"ii  iiiitiilHii-H,  il  wilt  111)  KCon  liow 
'  |,ti'ii'iiiri>  il  liiiir"nHt>d  towarflx  the 
ri.irik'",  wlii'')i  JH  n  gn-iit  advantnge. 
wiii'li'    I'll"   I'li'l   iif   the  Htruko  that 

I'lillv,  t.li'i  ]irr»iiiiirii  woill'1  liccotne 
I  liii  iiii'l  «r  \.\\is  Hl.riikii  :  hnncu  tlio 
\.\  till  liiiiiilirrj   II  Hhiirl  KtHuin   Imfuro 

i,  iriii'l'iiiii  iiiTi/tirriiiK,  thii  iniushinu,  if 
..it  wiiiiM  iiiFiij-iulor  bi-lriK  Ktoppctl 
i„  '.    j, If,   ..riiviilr-l   the  ftw"' 


I'OkTAIll.K      I'HOTOGHAPHIC 
Ari'AllATUS. 

*    MOM.Ii' iiiv .i'|"H  .il"  j;,"J,^"|'^^ 

'  •      |ili..i'.i;i  ■!■' i.|.i.iiinii',    we i 





pOHnro  of  the  aensitive  plate  may  be  readily 
-  ffectcJ,  with  which  is  comljined  a  dupiieaie 
lamera  and  field  pkte,  adjacent  to  the  photo- 
[raphic  camera,  by  which  a  duplicate  Geld  may 
10  rendered  viaible  to  the  eye  of  the  opersior 
n  n»e,  similar  to  that  which  i-i  thrown  upon 
lie  HenaitiTe  ptate  of  Oio  photographic  camera. 
Both  lenses  are  simnltaceously  focnssed  by 
means  of  an  ordinary  tangent  pinion  and  rack. 
This  arrangement  serves  the  double  purpose  of 
easy  adjustment  to  any  rcqnired  locus,  whilst 
e  time,  by  the  withdrawal  of  the 
the  external  dimensions  of  the 
mnch  reduced.  A  aprtng  shutter  is 
fitted  to  the  month  of  the  lensee,  so  that  when 
withdrawn  the  shatter  closes  over  them  and 
protects  them  from  dirt.  The  eyepiece  of  the 
field-finding  camera  is  telescopic,  and  fiies  out 
to  its  proper  position  when  a  detaining  dedent 
is  released.  Within  the  photographic  camera 
box  ifl  placed  the  ''  shutter,"  which  is  in  the 
form  of  two  hinged  doors  supported  on  parallel 
axes  ou  one  of  each  of  their  respective  edges, 
and  placed  at  right  angles  io  one  another,  so  ' 
that  when  one  of  the  shutters— say  that  in  a 
vertical  plane — is  rotated  on  iu  axis,  and  thos 
exposes  the  plate  behind  it.  the  other  shatter 
— say  that  in  the  horizontal  plane  above  the 
vertical  shutter — is  actuated  by  a  spring,  so  as 
to  fall  rupidly,  and  immediately  thereafter 
close  tho  aperture.  To  the  axis  at  the  lowest 
edge  of  tho  vertical  shutter  is  fitted  a  milled 
thumb  nut,  brought  outside  the  box,  and  fitted 
around  itn  axis  with  a  epiral  spring,  which 
serves  to  bring  the  shutter  always  to  its  normal 
closed  position  in  a  vertical  plane.  The  axis 
of  the  upper  horizontal  plate  is  also  provided 
with  a  spiral  spring,  tending  to  make  it  close 
into  a  downwam  vertical  position.  Aquadrant 
is  aJTixed  to  this  axis,  bearing  with  its  corner 
upon  a  grooved  cam  upon  the  axis  of  tbe  other 
shutter.  ^\'hen  the  camera  is  set  for  operation, 
tho  lower  shutter  stands  in  a  vertical  plane, 
closing  tbe  aperture.  Tho  npper  shutter  is 
then  vox,  by  hand  against  the  reaction  of  the 
spiral  spring,  so  that  it  stands  horizontally, 
with  the  quadrant  on  tho  axis  of  the  npper 
shatter  pressing  against  the  cam  on  the  lower 
axix.  Upon  rotation  of  the  lower  axis,  either 
by  hand  or  automatically,  the  sensitive  plate 
is  exi)o«d  until  the  cam  allows  the  upper 
Hlmtlcr  to  fall  by  tho  reaction  of  the  spiral 
spring,  when  the  aperture  is  at  once  closed. 
It  may  be  noted  that  this  combined  shutter 
cannot  bo  left  open  by  accident  and  thtis  »poil 
a  plate.  For  the  storage  and  supply  of  the 
sensitised  plates,  the  patentee  attaches  to  the 
side  of  the  camera  a  cylindrical  drum.  This 
ilrum  is  provided  with  a  series  of  grooves  round 
the  iutorior  of  the  outer  wall  of  the  box,  and 
around  tho  interior  boss,  through  which  a  stud 
lixed  to  tho  camera  passes,  by  which  the  box  is 
Bttaohi^inplaoe  upon  the  camera.  Tbe  grooves 
are  so  arranged  relativoly  \a  one  another  that 
Iho  sensitised  plates  are  arranged  partially 
tangentially  to  the  inner  boss,  and  a  consider- 
able number  of  plates  is  thus  accommodated  in 
the  bos.  The  box  is  also  provided  witha  series 
of  indents  in  an  external  flange  corresponding 
in  number  to  that  of  tho  sensitised  plates,  with 
an  additional  serration  corresponding  te  one 
blank  space  left  solid  between  the  boss  and 
periphery  in  the  body  of  the  drum.  Theoover 
nf  the  drum  towards  the  camera  is  fixed  rcla- 
mera  (tho  drum  being  free  to 
(  central  axis),  and  is  provided 
■esponding  in  sizo  tc  ihe  evlg^ 

^         >  the  position  o(  the  sonsitiaed 

plates  in  tJie  drum.  This  plate  or  oover  is  also 
provided  with  a  spring  catch  engagmg  in  the 
serrated  flange  on  the  body  of  the  drum,  in 
order  that  the  position  of  the  drum,  when 
rotated,  may  always  be  exactly  det^nnined,  so 
that  the  divisions  in  the  drum  are  esictly 
opposite  to  the  slot  in  tho  fixed  plate.  The 
slot  in  this  Blotted  plate  or  cover  is  ca'j^ 
when  fitted  to  the  camera,  to  corrrtipond  eiaotlj 
to  a  slot  in  the  side  of  the  camora  box.  sneh 
Blot  being  normally  covered  by  a  slotted  s.idiug 
plate,  ifhicb  may  he  withdrawn  or  moved  aoas 
W^ise  all  the  slots  to  coiucido.  by  means  of  a 
spring  handle  outside  the  camera  box.  «  tten 
tris  desired  tt>  aupply  the  sens.t.so..  plate  to 
the  camera,  the  sliding  pUte  >«  ""J.''""'"  "^ 
moved,  so  that  tho  dot  n  the  ''^''''"K  Plfj^ 
coincides  wdth  ^^^^^\^/2T t^L't 
camera,  and  ".^^"^H'^tl:  ,Ci^m?ra.  When 
taken,  the  idate  can 


be  returned  by  tilting  thoaegative  plate  into 
its  own  oompartment  in  the  dram.  The  dram 
is  then  routed  through  on  arc  corresponding 
to  a  division,  so  that  the  next  sEnsitis^il  plate 
eoincides  with  the  position  of  the  slots  roady 
[or  the  next  photograph.  The  serrationH  on  the 
external  flange  of  the  drum,  corresponding  to 
the  sensitised  plates,  are  all  numbered,  and  one 
■erration  bears  the  words  "drum  shut,"  indi- 
eating  that  position  in  which  the  slot  of  the 
rotatingcover  is  opposite  to  the  blank  partition 
in  the  drum.  A  catch  and  pointer  are  pro- 
vided, affixed  to  the  camera,  to  indicate  the 
luseeasive  nnmbers.  This  cateh  prevents  the 
drum  from  being  removed  from  the  oamen 
until  the  said  pointer  is  engaged  in  that  seria^ 
tion  corresponding  to  the  words  ''  drum  shut," 
in  which  position  tbe  drum  cannot  be  turned 
any  fnrt^r  (which  avoids  danger  of  donble 
exposure  of  any  plate),  and  may  ha  removed, 
entire  and  closed,  from  the  body  of  the  camera, 
by  the  release  of  a  nut.  A  duplicate  dram  may 
then  be  attached  with  a  fresh  supply,  or  tlu 
plates  may  be  removed  in  a  suitable  manner, 
and  a  fresh  supply  o(  sensitised  platea  be  in- 
trodnced.  It  will  thus  be  seen  that  as  the 
drum  can  only  be  removed  from  the  camera  111 
the  one  position,  namely,  when  the  delivery 
slot  is  opposite  and  closed  by  the  blank  metoll^ 
partition  in  the  box,  absolute  security  ii 
afforded  against  the  Amission  of  light  to  th> 
sensitised  plates. 


tivuly  to  the  ci 
revolve  upon  it 
with  a  slot  cor 
angle 


ilolivertd  by  gravity  into  the  ci 
the  photograph  has  b-"  *"*™" 


THX  LASTSBH  HICBOSCOFX.' 

;jOUE  eight  or  ten  yean  since  I  felt  dj 

7    with  tbe  results  which   I  was  then  ahletn 

aUia  with  the  ordinarj  lantern  a 


getting  more  sncceiaful  illamiustion.  Th*  ■mount 
of  light  tranimitced  through  the  bi-teiu  lantsn 
ooadenier  being  in  the  inverie  ratio  of  the  iqnu* 
of  the  dittanoe  between  it  and  the  lominan^  I 
tried  to  shorten  the  apace  bj  the  well-known  dsVKS, 
first  intiodDced  by  tbe  Bev.  W.  T.  Kingdsy  ab«t 
1855,  of  adding  a  third  lens  to  the  other  two.  inl 
thus  shortening  the  compound  foons.  Bat  thill 
soon  found  was,  without  further  addition,  of  an 
use  whatever,  as  the  cone  of  rays  at  itaa^nxwu 
so  large,  or  the  light  passed  through  it  at  so  grett 
an  HQgle,  that  it  waa  impoasible  to  transmit  it 
tbr»ugh  butti  the  object  and  objective.  ThoitiiB 
beamuflight,  however  stning  it  might  Ixattht 
tocQi  uf  the  condenser,  did  not  reach  the  sorsOL 
and  therefore  served  no  pnrpose  except  thatol 
builiag  the  objeci  in  the  balsam  nsed  in  mauatiiit 
it,  I  next  placed  another  leua  in  the  oone  of  n|S 
a  little  beyond  the  fociu,  and  hoped  bj  thismeaas 
tosoleiKnita  diameter  as  to  make  it  aipableof 
transDiiMiua.  This  wu  a  aort  of  subataga  arrange- 
ment, add  wai  fuund  to  be  a  great  improveineiit 
when  the  leas  was  uf  the  right  focus  for  the  ab- 
jective, and  w,is  situated  at  tbe  right  diilann 
from  both  ic  and  the  object.  To  be  able  to  tha* 
placB  it  at  the  rigbt  distsnca  from  both. 


objectives  difieiiog 

the  fuou*  oE  eaah  being  anah  as 

iwec'and  ooustroction  of    the  othera  miihl 


widely  in  poi 


rcqoii 


neot.  The 

led  shuuld  be  large  enough  to  take  in  the 

whole  cone  of  the  piinoipul  oondensm,  and  for  the 
higher  pun-en  it  is  requisite  to  combine  two  or 
tbree  of  them  together.  The  highest  as  well  ae  tha 
lowest  powers  may  thus  ho  made  osefol  for  lantam 
pniji'CtionB.  Mr.  Kiogaley  stated  in  his  paper  npOB 
ibi>  iuhject  at.the  time  1  have  j  uat  namsd,  that  he 
could  transmit  as  much  light  through  the  higher  aa 
through  any  of  the  lower  puwers,  and  gave  ■"*;"— 
of  tho  airangemeat  which  he  made  use  of. 

Sj  uuoh  for  the  put;  now  we  oome  to  tlu 
present.  The  objectives  which  I  shall  use  this 
evening  are  -Jin,,  lio.,  and  ,;,in.  The  2ia.  requiTM 
the  sub-stuge  lens  to  bea  little  over  2in.focns,ljin. 
diauieC^r,  plano-convex.  A  similar  kind  of  lens, 
I  jiiu  tiHut,  proves  in  my  hands  to  be  a  good  ali- 
en uiid  condenser  for  all  powers  from  Ilin.np^^in. 
objectives.  By  liberal  use  of  the  rack  and  pinioD 
■od  uf  the  ooucava  lens  to  be  presently  desoiibad, 
this  sub-stage  lens  gives  the  must  brilliaiit  results 
Ihruushont  this  wiJu  range  of  powers.  The  ^in. 
objective,  when  it  is  desirable  to  use  it  fur  phuto- 
graphic  purposes,  requires  two  lenses  ;  the  luck  oo* 
to  be  -JJin,  focus  and  Ijin.  diameter,  and  tbe  front 
one  I)ia,  focus  and  lin.  diameter,  both  pl.iao-ooD- 
vex.  Thia  also  makes  n  guod  cimdeuaer  fur  the  ^^ib. 
objective.    Allthe  lensei •   ' " • 
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SI  OOOdeoMr  irltb  the  Sin^  and  to  witbin 
i  other  two  objectives.  I  have  tried 
than  this,  by  usidg  a  baak  leni  of  ahor 
withoat  advantase,  in  fact,  DOiuiderablv  ul 


a.  botori 


Dved.    Thee 


which  lusaia  about  Gin.  focus  and  ]  jin.  diaiuetcc. 
It  ia  ao  placed  ia  tbo  tube  whicb  c  iiriee  the  other 
■ab-atan  lenies  thit  ili  distance  from  tbe  prinoi- 
pal  oondeoaar  can  be  altered  ao  as  tu  mudify  the 
length  of  tbe  cone  of  K>;a  to  adapt  tbe  fucus  .if  tbe 
«thei  lenses  to  the  abjective  irben  they  dn  nuc 

,  a.  diameter,  witb  a  ptano-ciinvei  .lAin. 
_  .  _.  jr  and  Tin.  fuom,  mounted  upon  tbe  l)riOKof 
the  tnbe  whiob  carries  theother  leniea. 

In  lautem  mioroicope  piojeation  three  things 
lie  emntial.  The  first  ii  brilliant  ill nmi nation, 
tbe  WGond  large  amplifiostiou,  and  the  thin!  ole.'ir 
di(pUy  at  detail.  But  brilliant  illaoii nation  dues 
BOt  mean  a  daiiling  display  of  light  upuii  a  largo 
_vii ------adatk,  patchy  outline  of  an 


vhita  icraeD,  ahowing  a  aitk,  patch 
ebjeot,  withoat  detail.  ObjecCi  shu 
tie  far  inferior  to  an  enlarged  wood 


The  light 


larged  woodcut. 

bo  enter  the  object  bo  as  „  _._ 

J  the  eye  of  the  onlooker.    But  no 

vnooDt  of  light  wiU  do  thia  if  its  dimensions  are 
too  imall  for  the  crystalline  lens  to  form  an  image 
al  it  apon  the  retina.  With  high-povei  objectives 
the  light  matt,  in  tbe  nature  oF  thiugn,  be  greatly 
nhdued.  Still,  a  lai^^e  image,  mwlerately  bnt 
pnperly  lighted,  can  be  farbeClerseen  than  aamitU 
Doa  many  times  as  bright.  An  object  may  in  fact 
be  too  bright  to  be  seen.     If  raysofgruat  angle  are 

toopoworfnllyoonvereednponit,"-- ' ' 

H  bright  as  that  part  of  tbe  sci 
Mitt  nothing  but  barn  ffl.uK.  It 
like  an  oTcr-exposed 


omtiaat,    Ths  i 


far  the  iereen,  ji 

■ul  what  we  have  m  lum  at  u  mat 
■ill  show  the  detail  in  one  without 
ittet  too  glaring.  Having  made  unr  a 
monllag  to  wtut  is  here  advanced, 
It  ablo  to  ehoir  the  various  minut 
i  uid  the  details  of  vegetable 


it  and  withunt 
I,  be  too  blight 
lo   black  for  it, 

it  making  the 

oagbtto 


organs 


9  shown  very  hnely  the  blowUy'a 
MDfiu  OTsr  left,  long,  and  the  male  Boa  with  its 
tttftntdiad  legs  13ft.  long.    Sections  of  spine  of 


■MNwith   inoh  powers  become  large  as  guinea 

teaIld  Voltox  o/oAotor  gracefully  rolling  over  a 
htmh  are  larger  Uian  tennis  balls.  The 
snw  of  the  Dytiscus  is  a  most  wonderful  object 
■kn  shown  3ft.  Ui  IDft.  diameter. 

Sine*  the  foregoing  pages  were  viTitten  I  have 
ltt«d  up  a  lin.  objective  which  is  very  saCisfaatory. 
It  tnosmits  a  large  beam  of  light,  and  givea  a  flat 
Ud  of  great  iiie,  the  central  and  marginal  defini- 
tantMiogfaiilygoodat  the  same  time.  Asaiule, 
tke  b«t  ordinary  objectives  give  no  definition 
l^gud  a  ■mall  circle  in  the  middle  of  the  tield. 


tn  CONSTBUGTION   07   SLBCTKIC 
H0T0B3. 

k  HOSGST    the    papers    read 
J\.    Blootria  Light  Convention 

Almon»U  the  modern  dynamos  are  baaed  upon 
Ibi  inMotlons  of  Pacinotti  and  Altent  ' 
ktarasn  therelativemeritsof  the  twoixii_._. 
Ulera  there  ii  no  ohoioe  ;  that  is,  witb  ths  i 
iMSBBtof  wire  and  iron  equal  leiolta  either  as 
|MH>tot  ot  motor  will  be  obtained  for  the  sam 
wpilitnre  of  power.  Much,  however,  depend 
Ipm  the  diipoaition  of  the  wire  and  iron,  a 
IWWMt  advmntags  ol  one  system  over  tbe  athe 
■>rM«Ujbeihownihoald  tbe  two  elements  nc 
WplaoM  to  their  greatest  working  advantage.  ' 
Mrlreil  analon  ii  seen  between  the  behaviour  o 
•BOfnatis  and  an  aleotrical  airauit,  and  pole  piece 
efdjnsmoi  are  mode  oE  greater  section  than  tb 
WoatooTM,  with  a  view  of  diminishing  the  ai 
MMtaaM  between  the  armature  and  the  fiel 
^fniii  I  believa  that  lamination  of  the  pol 
^HM  of  kdynamo  ii  of  benelit  in  exposing  a  large 
wAaabOBi  which  the  lines  of  force  may  iiow.Bad 
**iw1ntlhf*  heatii^  results  from  this  fact,  and  not 
fan  the  ■appmsiOQ  of  Fouoault  currents,  as  has 
kMB  bj  mkny  uaumed.  It  is  difficult  to  see  how 
VkMianlt  onn«at«aoDld  be  generated  in  a  piece  of 
fata  wUeh  ia  Mulblj  cnnstant  at  all  points  tu  the 
low  of  m  ateady  enrrent. 

In  the  aailiMt  forms  of  electric  motors  direst 
■HAatifT  atlnction  and  repulsion  wm  employed. 
bpsrinoe  with  this  form  of  motor  shows  that  the 
pMteat  ofEect  is  obtained  when  the  armature  is 
r^"**t^  to  an  exact  equality  with  the  hiad 
Mtnit.  A  Mmewhat  similar  relation  ol  parts  can 
he  tonad  in  the  modem  motors.  It  would  leein 
Ihat  the  pMlMt  amannt  uf  work  will  be  obtained 


a  given  enrrent  when  the  onnatnrc  and  lii^ld 
equal  magnetis  Btrengtb.  I  imagine  ih.it  n 
great  lose  occurs  when  the  field  magnet  d^ins  niit 
have  properly  polarised  armature  to  net  apin.     A 

least  possible  amonnt  of  wire  on  its  urmaim..'  t" 
pruduce  a  given  current.  The  best  motor  is  U[ii^  Llmi 
has  a  sufficient  amount  of  wire  on  its  armatiiti'  ;ri 
bring  it  to  a  magnetio  strength  oiaotly  equhl  la  tlit 
polarisation  afforded  by  the  £eld  magnet.  M.iny 
assume  that  a  slow-running  mctoi  is  a  titv  iii- 
eBSoient  contrivance.  Huch  should  not  be  tli?  cjisf. 
A  perfect  motor  is  one  which  will  give  tin- '-.mic 
return  for  a  given  amount  of  expended  cni.'rj,-y. 
whether  run  at  ten  or  one  hundred  revaiutiira-  ne.r 
minutej  that  is,  for  every  T-lii  watts  thui  ii.  r» 
ooives,  it  will  raise  33,0001  h.  one  foot  high  in  uu, 
minute,  nu  matter  what  it«  number  of  revuliiii.jn^. 
To  approximate  this  result  it  is  obvious  ihn:  :h-j 
magnetic  pull  must  increase  as  thespeeddimijiL-li-. 
and  more  iron  must  be  used  than  has  beet:  :..  >.  i- . 
Want  of  iron  ia  the  armature  ia  paTtiiiu.'irl.v 
noticeable  In  motors  of  the  Pacinotti  ly|" .  In 
some  cases,  partisnlatly  railway  motors,  lOn  Tniii'!i 
iron  can  hardly  be  employed.  In  an  Brran|.n'i]ii'iH 
of  apparatus  for  use  on  high  potential  ar<:  li^tit 

on  tiie  ahtmt  having  much  greater  seution  iJi.ih 
that  on  the  armature.     I  woiUd  place  those  Ti>i<t<jr> 

a<  the  power  called  far  may  requ're ;  ..liii^-. 
preserving    such    a    relation    of    rssistancts   iIj.h 

naeured.  Ity  this  arrangement  only  the  ntc^^j^.iry 
amount  of  current  to  do  the  work  will  be  tuktu 
from  the  exterior  circuit.  When  the  m.jl'.ir 
is  running  idle  almost  the  whole  ourrent  will 
pass  through  a  very  few  turns  of  tbe  slinut, 
going  on  to  some  uther  point  on  the  eiccuil.  wh^-r.; 

tijus  have  been  made  to  thisaystemuf  distcibutiuc^ 
on  account  of  the  reactionary  eSect  whicl^i  !ei'rua 
lo  occur  between  different  motors  on  the  circuii. 
This  defect,  however,  is  so  easily  remedieii  th.it  it 
ceases  to  be  a  factor  ia  the  problem.  A  grejt  ik:d 
of  late  has  been  said  and  written  about  dius-aui 
speed  motors,  self-regulating  motors,  motors  with 
ditferential  winding,  ic,  &o.  It  seemi  to  :d-:  thi>i 
nearly  all  these  schemes  amount  to  using  c:iirrea^ 
for  Che  pnrpose  of  breaking  itself — onarraigt^mtiiit 

would  be  obtained  in  admitting  ateam  simiilutiiu- 
ooaly  on  both  sidea  of  the  piaton  of  a  steam  m^nn; 
when  ever  it  had  a  tendency  to  run  too  fast.  In 
the  adaptation  of  motors  to  railway  pro; 


jithe  I 


lethat 


■-I  font 


themaelvca  about  the  time  of  the  introdi 
the  locomotive.  It  really  looks  as  if  wo  neicr 
should  hear  the  end  of  various  sohemea  invoKi^L^ 
the  use  of  friction  clutches,  gears,  pulleya,  chains, 
belts,  and  screws.  Aa  with  the  locomotive  su  with 
tbe  electric  motor — there  ia  but  one  way  tu  priii'ii- 
cally  convey  the  power,  and  that  is  bj  direct 
coupling.  The  necessity  for  great  periphery  spetd 
of  armature  ceasea  when  plenty  of  iron  is  uaeil,  .-ind 
in  Bome  cases  multipolar  moton  employed. 

The  brush  lead  of  dynamos  and  motors  ii  a  point 
upon  whiuh  there  ia  a  wide  difference  of  opiniuo. 
Some  manufacturers  have,  1  believe,  gone  %o  Ur  ».'< 
to  twist  the  cenneoting  wires  back  upon  Uit  i.nn- 
mululor,  giving  an  apparent  line  of  -„:i,[.iu- 
tation  at  right  angles  to  the  pole  piecei^,  unik-r 
the  supposition  that  such  a  position  wouKI  give 
an  appearance  of  great  efficiency  to  the  nuiliiiiu. 
When  we  reflect  that  the  lead  is  duo  to  th,; 
magnetic  distortion  caused  by  the  opposition  <j[  tlii; 
polarity  induced  by  the  enrrent  Sowing  m  liie 
armature,  to  the  polarity  given  by  the  fieldiuiigiHt, 
it  would  seem  that  a  dynamo  without  bruaij  iL-iu.! 
would  be  amonslrotity.  In  a  good  motor,  wlun  la  :i 
state  of  rest,  the  brusbcs  should  have  a  backward 
lead  of  IS'.    As  the  motor  gathers  speed  thia  lead 

_iii  1 ,g  lejj  jnj  igj,^  varying  with  thu  ii|)fed. 

jOt  be  propellt '     ..  -l  ._...._  _ 

descent  of  a  loaded  olevai 
to  have  shifted 
generator ;  hence 


led  large  railway 
motors  automatic  brush  regulation  would  teuui  ti^ 
be  a  necessity.  Motors  propelled  by  secuodary 
batteries  have  yet  tu  prove  their  pasicioii ;  for 
railway  propulsion  they  afford  a  beantiful  r-.v|n-n- 
ment,  bnt  their  excessive  weight,  together  with  i!o-L 
of  mtrodnation  and  operation,  renders  their  oE])|diiy- 
ment  in  this  service  extremely  problematicul. 

Yoa  gentlemen  who  represent  the  electric  light- 
ing iotereits  of  the  country  should  make  u^e  of 
your  facilities  ;  I  doubt  it  there  is  a  company  doling 
an  arc  light  business  that  cannot  make  tvioc  ai 
much  in  the  diatribuiioii  of  power. 

Vie  any  of  your  continnoua-current  dyn.iuni^  :,-■ 
moturii,  only  put  in  more  iron  and  balaui.'  t'i<j 
magnetism  in  your  armatures  aud  field.  iJun  i 
waste  yonr  time  on  mechanical  gymnastics,  but  Ubs 
what  you  have  and  are  sure  of,  and  tbe  time  is  not 
far  distant  when  small  steam  engines  will  lie  un- 
heard of,  and  large  onea  only  known  in  lucalitica 
where  cheap  fuel  abounds. 


HIHIHA   VISIBILU  ADD  SEHSOBT 

cmcLis.-ii.- 

rriHBitB  is  an  idea  of  miitinn  when  on  image 


onis  the  TMoltant 


present  opportunity  to  instance  a  few  argumeata 
justifying  Clie  classification  of  apparent  laotioD 
witli  the  secondary  perceptions. 


I,  No  progre, 


laeaing  under  a  dark  tunnel,  or  in  a  ship'i 

t  prngreis  when  walking  in  the  dark  is  quite 
iilile.  How  is  this  r  It  cannot  be  dne  to  the 
impreuioni  made  on  the  feet,  even  granting 
em  to  be  unlike,  sinoo  no  idea  of  ra-tion  is 
csented  by  a  succession  of  dissimilar  lonnds,  or 
'  the  different  thoughts  of  ideation.  Scithercan 
be  explained  by  noting  the  time  that  it  occupied 


lactili 


'  ?'*!;•.* 


).  This  philosopher 


inottc 


eithe 


2.  Apparent  motion  is  realised  by  the  aid  i-f  the 
thanmatropB  or  loetrope ;  but  it  is  inconceivable  (as 
withdiSerentsounds  or  thouehta)  tli:itthcretinil 
representations  of  a  number  of  successive  a-.titudea 
— the  consecutive  phases  of  a  horac  leaping  a  gate, 
any — should  generate  the  mental  notion  of  a  motion, 
inasmuch  as  there  can  be  no  possible  relation 
primarily  between  any  two  such  mechanical 
representations.  Contrariwiae,  however,  as  the 
hand  perceives   an   object   in   two  positions  by 

the  secondary  perception  of  tiie  horse  in  one 
position  is  amalgamated  with  a  aituilar  perception 
of  tbe  horse  in  another  position.  It  ia  the  linking 
of  these  like  peroepticms  that  is  osisential  to  the 
idea  of  a  perceived  motion. 

3.  Objects  are  perceived  to  gyrate  roand  the  in- 
dividnality  after  rapid  rotation  of  the  body,  not- 
withstanding their  retinal  imaifes  are  fixed.  Tbe 
general  rotatory  miMcles  in  tliili  case  can;-  tha 
centre  of  peroeption  to  spin  round  in  one  direction, 
whilst  (bv  sympathetic  secondary  abeyance)  the 
straight  muscles  of  the  eyeball  give  rise  to  objective 
gyration  in  the  opposite  direction  ;  when  walking 
rapidly  along  a  road,  in  like  manner,  the  adjacent 
hedge-rows  eeem  to  move  oppoailoiy.  Here  fi 
evidence  that  tbe  aecundary  perceptions  of  vision 
are  persistent  after  absolute  cessation  of  the 
antecedent  bodily  movements,  and  we  have  already 
employed  this  principle  of  persiBt'^ii.:e  in  the  forma- 
tion of  visual  angles. 

4.  Let  a  traveller  by  train  fix  his  optical  axes  on 
an  object  soma  300yds.  distant,  ho  wilt  observe  that 
the  nearer  edges  move  rapidly  in  one  direction, 
while  the  more  distant  trees  mi>ve  slowly  in  on 
opposite  direction;  this  effect  miy  be  likened  to 
the  arms  of  a  balance  swaying  horizontally  aboat 
the  binocular  centre.  It  is  truo  that  the  nearer 
objects  are  depicted  on  the  upper  and  tliojc  more 
remote  on  the  lower  retins,  but  the  main  incident 
residn  in  the  images  of  both  sets  of  objects  floating 
over  the  fundus  in  the  same  course  ;  how,  it  may  be 
asked,  are  such  contradictory  results  to  be  reoon- 
uiled  excepting  by  some  prooeesof  secondary  per- 
ception? Whilst  confiissing  that  the  paradox 
awaits  a  definite  solution,  I  cannot  omit  to  note  iU 
striking  analogy  to  the  twofold  forms  of  monocular 
relievo,  wherein  a  superficial  extension  is  seen  to 
face  towards  the  right  under  one  form  and  toward! 

left    nnder    the    other   form    (conversion  of 


phase). 

Ilesuming  out  data,  wL...  ^ 

compasses  are  applied  to  the  tkin  of  a  blindfold 
person,  they  require  to  be  separated  by  a  certain 
interval— the  diameter  of  a  sensory  circle  (Erneat 
Weber)— before  they  can  bo  identified  ag  being 
duplicated.  Apparent  nnmbcr,  consequently,  has 
been  viewed  a*  resulting  from  the  intervention  of 
one  or  more  sensory  circles  or  retinal  cones ;  but 
our  proposition  makes  it  to  oonsiit  in  the  apprecia- 
tion of  two  or  more  distinct  direotiona,  and  tha 
phenomsnaof  single  and  double  ^'^"9^  or  tondi 
(already  cited)  are  a  suffioient  lUnstration. 
Sumber,  indeed,  is  related  to  two  olaoita  of 
perceptions  entirely  distinct ;  it  ia  a  MWiiMIt  pafr 
oeption  in  connection  with  exteniion  »nBIimn.s«d 

striking  the  tympanum  per  minute,  Tb 
tion  between  the  mental  ideas  of  nombr 
:ant,  furnishing  a  satisfying  due  to  tha' 
of  squaring  a  ciral"  "  "■" 
.Jily  convertible  into 

lary),  whilst  the  feat 

itics  (primary) ;  a  straighl 
.   a   secondary  aspect,  bnt  . 


■  By  the  late  BrigaJo-Snrefon  T.  t 
Uedical  Department,  In  tbe  Lav^. 
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czunple  of  num>ier :  m  prtnMd  irord  iippeui  per 
to  htm  nDit(iecandar;),slthan^li its levenl letters. 
mij  be  oouBted  ;  tbs  mgnUl  idea  of  number,  in 
this  iaatSDoe,  la  prind  facie  to  muiy  diitinol 
Tolition^  imputj,  but  it  is  reall;  a  r|acstion  of 
time  together  with  i.  auooeuion  at  primir;  per- 
oepCioDi. 

Sensory  circles  ysry  in  size  in  diflerent  pirti  of 
the  body.  The  adjoiniDg  table  gires  their  apparent 
diameten  amording  to  diScreat  authorities  ; 

Welwc.  Le  Coote,    BernBtein. 
Tip  of  tongue       {  a  line  ^in.  -Oailia. 

„     engera  I  to  2  lines  .\  to  ,',ia.        -OTain. 
Palm  of  hand         S     „  }ln.  — 

Biok       „  14   „  ito}ia.   'IGT  to'lSGio. 

30    "  Sin.    '    197to2a6in. 


3aclc.... 


Finenesi  o(  tack  conjoined   with   ooirespoodent 
mobility  in  varioua  parta  has  Ions  beeo  reoognisod, 

SQoh  a  ooQstant  ratio  between  senaory  and 
muaonlar  acuity  (well  shown  by  the  table)  haa 
been  Tiewed  in  the  light  of  a  mere  coinoidence; 
but  it  ia  offered  aa  varifying  a  motor  causatian. 
Thsdimenaiona  of  sensory  circles  bare  been  at- 
tribnttd  to  teitural  fineneai  of  nerToni  organisa- 
tion 1  thus,  if  wc  BUppOH  100  tactile  papiUie  to 
aiistia  a  ciicla  of  the  baok  (3in.  diameter),  there 
will  ba  a  like  nnmber  in  a  circle  of  the  palm  of  the 
hand  (Jin.  diameter),  whereby  the  hand'aeenaibilit; 
ii  ao  many  timet  ^eater  than  that  of  the  back. 
But,  by  the  proposition,  the  cutaneoni  nerre-ei- 
panaion  may  bo  uniTorsally  equiaenaitivB  in  to  far 
aa  the  present  phenomena  are  concerned ;  and 
what  are  the  practical  facta  coacercing  iocrements 
3t  lenaibility  ?  I  canaider  that  aeniibilityia  beat 
meaiured  direetly  by  pasaing  the  forefinger  lightly 
over  diSerect  aatfacea  of  the  skin.  Ifweai'  ' 
this  method,  a  tolerable  equality  of  aeaaatioi 
befelt  between  the  palmar  aapeot  of  tbe  fot 
and  hand  ;  these  sarftuea  appear  to  be  more  eenai- 
tJTS  than  that  of  the  forefinger,  whilst  the  back 
and  flanka  are  highW  aensitiTe.  Then,  touching 
aaother  point,  it  hat  been  asiumed  that  100  outane- 
ttOB  corpoaclea  in  a  senict?  circle  really  signifiea  a 
OOrrsaponding  nnmbai  of  fibrillary  terminationa  in 
the  brain;  huw  is  the  single  impression  diapoaed 
of  ?  Mental  eeaence.  aocordiug  to  the  adhui  highly 
mecfaanioal  but  rather  ipecolatiTe  neurologiata, 
ratep  in  with  ita  atately  faculty  to  cht 


'e  adopt 
ion  wm 


;  the  n: 


lily    identify    each    Stu-illary 
..   .  .    ..    j^™ 


ifferentiat 


limited 

100  tay)  of  fibrillary 


id,  whilat  it 
-  imulat: 


of  an  aggregation  of 

Ttain  number  (a 

Ited.    lam 


a  been  decided  whethi 
the  Sbrillarj  tneertiona  are  more  oompreaaed  in 
tome  cerebral  areai  than  othera;  but  here,  in  the 
absence  of  an  explanatory  modm,  I  contend  that 
tlie  foregoing  hypothesia  ta  foundered.  Truly  aays 
Locke,  "In  bare  naked  perception  the  mmd  ia 
puaive,  and  what  it  perceives  it  cannot  avoid 
perceiving."  In  truth,  physiology  poiuta  every- 
where to  oooaoiuna  mind  aa  being  an  impreaaiooal 
Teanltaot  rather  than  an  imprecaiional  generator 
or  modifier. 

Proceeding  next  to  examine  a  few  data  which 
teem  to  be  intelligible  only  on  the  trrma  of  the 
propositiun,  the  first  remark  ia  that  the  minima! 
vianal  angle  Qt44"  is  an  invariable  value  in  every 
part,  lateral  or  direct,  nf  the  retina.  On  the 
tetma  of  La  Coote,  however,  (t)  that  the  aita 
at  the  oonea  determines  the  minimum  viaibile,  and 
(S)  that  tbe  conea  of  the  macnla  latea  are  far 
■mailer  and  more  numeroua  than  elsewhere,  it  will 
leanlt  that  minimal  anglea  are  more  aonte  in  the 
axis,  rather  than  that  a  hyperie^theeia  ensues. 
Sensory  circles  are  of  variable,  snd  visual  anglea  of 


,    nthe 
affect  eqnally  the  entire  ri 


culai 


The  following  facta,  lastly,  refer  esnaoially  to  the 
tactile  faculty,  and  posseaaea  a  marked  aignilicance : 
—(a)  Senaory  cireles  differ  in  siio  in  different  in- 
dividuala,  well  shown  in  tbe  sbove  table.  Doea  a 
more  close  diapoaition  of  nerveleta  in  aome  peraons 
ofier  a  satiefactory  reason  for  the  diflerenoe  7  (A) 
They  differ  in  aiie  in  the  aame  person  at  different 
times.  Haa  the  mind  an  Infloeace  to  contract  or 
dilate  cerebral  impTOwional  areas,  and  irreapee- 
tively  of  volition  P  (e)  They  are  developed  by 
aasidaoQB  exercise~e.g.,the  blindman  reading  with 
bis  finvera,  or  the  armless  woman  tewing  with  her 
toea  ;  the  aenaibtlity  in  these  cases  is  increased  in 
Ut  eqnaJ  ratio  with  the  mobility.  Is  this  a  mere 
ooinuidence  V  Let  as  draw  a  simple  psralleliim  in 
reply  to  these  queriaa.  Thus:  aome  persona  play 
billiards  better  than  others;  they  are  in  a  better 
sua  for  play  at  some  times  than  othera  ;  they  profit 
bj  praotioa.  Well,  then,  has  primary  sensation 
any  caosative  bearing  on  either  parallel? 

Addtadum. — At  the  olote  of  a  protracted  investi- 

Stion  concerning  tha  natureand  varioua  phases  ol 
e   leoondaiy    peneptions,    oompriting   several 


«Jrt  f^/C./- 


theae  oolamua,  I  may  b«  permitted  to  add  a  few  ._.. 
general  remarke.  My  hypotheset  on  areot  and  I ' 
single  vision,  visual  reliefs,  dso-,  have  been  present    rr 


^0  my  mind  in  a  more  or  lest  imperfect  ahaue  jur 
ipwarda  of  a  score  of  years.  These  eevarsi  anbiecta 
tend  to  elucidate,  and  have  been  elucidated  by, 
wbat  a  strict  indnctive  system  aeeou  to  justify  me 
in  styling  a  theory  of  secondary  or  acquired  ^r- 
seption.  Tha  main  feature  of  the  theory  consist* 
in  a  brainward  trantmission   of  the  rii   insifa  of 

nation  therein  with  relational  centripetnl  ourrents 
of  primary  parceptiov  for  the  evolntiou  of  ap- 
propriate tormt  of  teconda^  perception — that  u, 
tor  the  mental  declaration  of  the  primary  qualities 
■ting  in  nstural  bodies.  I  am  liapry  to  say  that 
theory  doet  not  teem  to  be  invalidated  by,  but 
ith,  the  eiparimental  re- 
Ferriei  on  the  motor  areaa 

...    or  Wyld  statet  for  instance, 

in  reference  to  the  faradisation  of  the  anterior 
lobea  giving  rise  to  eontractiona  of  the  head  and 
',imba  of  animals,  that  he  ia  not  disposed  to 
lorrender  bit  admiration  of  the  forehead  as  the 
leat  of  intelligence;  I  cannot  tnbscribe  to  his 
position,  however,  seeins  that  by  far  the  major 
part  of  intelleotualiam  is  a  motor  proceaa.  The 
following  remarka  of  Dr.  Jamae  Davey  bear 
directly  on  tha  context,  and  I  cordially  eudorae 
them.  He  writes:  "  The  application  of  stimuli  to 
portions  of  the  cerebral  aarface  beget,  as  a  matter 
of  neceaaity,  eertained  and  defined  muscular  move- 
ments ;  but  such  are  no  kind  of  proof  that  a.  centre 
or  source  of  mere  motive  power  haa  been  reaohed 
or  excited  lo  action.  The  tnovementa  obaerved 
are,  to  all  intents  and  pnrpoaea,  due  to  another 
ij  and  that  a  ps;rchiaal  or ''  —  "     "" — 


PATTBBH-MAKBE'8  CHUOK." 
N  describing  the  chuck  illustratad  in  Figs.  1 
and  2,  let  me  say  that  there  ia  no  pataot  on  it 
:  I  know  of,  neither  ia  it  manufactured  bj  any 
firm  or  oompany.  I  never  taw  but  one  like  It,  Ot 
made  on  this  principle,  and  that  one  I  made  mj- 
aelf.  I  fonnd  it  very  useful,  and,ti """'~~  ""''  "' 
may  prove  ■         ""         '"'  '"   '" 


Similar  Qgai. 

Fig  1  ia  a  view  from  the  hi 


M  the  St 


he  points , 

may  produce  like  motor  results  indirectly  through 
the  instrumentality  of  one  or  more  of  the  external 
senses— the  sense  of  sight,  or  touch,  or  sound,  and 

One  or  two  words  more.  The  muade  sense  of 
Sir  Charles  Bell  has  especial  reference  to  a  reoogni- 
tiou  of  the  position  of  the  limbs  and  other  movable 
parts  of  the  body,  together  with  sensations  of 
solidity  or  impenetrability  (not  aolid  form),  the 
weight  and  other  reaiating  properties  of  essences; 
hence  it  is  a  line  of  research  having  only  a  remote 
connection  with  the  variona  doctrines  enunciated  in 
these  call 


i«  how  it  may  be  ni 
like  parts  in  the  two  views, 
c  hsck  side  of  ohnck,  or  tha 
'  >t«  marked  1  in  Fig.  !. 
This  lace-piato  is  not  anown  at  all  in  Pig.  1,  bnt  it 
removed  to  allow  a  better  view  of  the  ohook.  Thit 
faoe-plata  forma    a    foundation    for     the    ohook 

Sropar,  which  is  fastened  to  it  by  the  oentrejia 
,  and  also  by  the  damp  screw  4  in  Pig.  1.  The 
circular  slot  ahowu  by  dotted  line  2  in  Fig.  1,  and 
also  at  2  in  Pig.  2,  allows  the  arm  btoha  wwung 
round  on  the  pm  3,  and  faatenedin  any  poaitioo  by 
the  olamp  screw  4.  Tbia  damp  scretv  u  providu 
with  a  capstan  head,  that  it  may  be  operated  when 
tha  chuck  ia  in  the  lathe.  The  ormfi  has  pivoted 
to  it  the  circolar  piece  6,  the  oentra  of  the  pivot 
being  at  tbe  same  distanea  from  centre  of  pin  8 
that  the  latter  it  from  the  centre  of  f aoa-plate  I,  oi 
'le  centre  of  lathe. 
Thia  is  an  important  point,  beeauae  it  anablM 
I  to  bring  the  centre  of  our  ohnok  into  tha  oenlrs 
I  lathe,  which  we  couldn't  do  if  the  dittaBMS 
specified  were  nneqnal.  A  good  way  to  aooompliA 
this  it  to  bora  the  socket  for  pivot,  vrhila  tha  am 
&  is  held  by  itt  centre  pin  3  and  clamp  aorew  4  oa 
the  face-plate  I,  and  held  in  the  lathe  by  a  ' 
plate.  This  will  insure  ita  being  central  wi 
plate  I. 

The  circular  piece  6  ia 


tethai 


ns.     It  might  repay  investigation  to 

son  that  a  Chinese  or  Japanese  paint- 

ivid  oolonration,  whilst  their 


erode  notions  of  perspective  dearly  evince  a  de- 
fective or  modified  secondary  perception ;  their 
etatuettea,  too,  are  such  groteaque  contortions.  Ia 
it  dependent  on  their  sedentary  habita  co-operating 
with  a  perf  anctory  exercise  of  secondary  attention, 

the  leaat  claim  of  the  above  theory  it  that  it 
eatabliahea  a  aoand  substantive  basis  for  positive 
or  realistic  metaphysioa;  its  obvious  tendency  is 
to  deal  a  heavy  blow  to  every  ideational  and 
intnitional  form  of  philoaophy  as  touching  initial 


tfwilh&uw- 


ilve  on  its  pivot ;  7  the  lever  whao 
clampedfatt.    The  washer,  which  has  itaontaand 
-   -  '-  -----  -'  -  better  hold  on  the  flaof* 

j«tb«Iow 
pin    preve 
ing  round  and   beooi-' 


nearly  square  lo  give  it  a  better  hold  on  the 
of  6,  is  kept  in  place  by  a  small  pin  seen  just 
the  screw.    The  pin    prevents  the  washer 

'   g  jammed  whan  ua 
voiven.     xnis  piece   6  labored  at  tlw 

.breaded  to  receive  face-plates,  one  of 

!iich  is  shown  by  3.  This  face-plate  ma/  be  n- 
ivcd  for  f aatenmg  on  work,  or  otter  plam  may 
!  substituted  in  ita  place,  and  when  aorewad  faat 
the  dividing-ring  6  will  move  with  Itoothfl 
votote.  Thns  any  piece  of  work  fattoud  b> 
e  plate  8  may  be  swung  01 


any  poiti 


rtha 

y  be  obtained  wiU  be  twioa 
between  centre  of  pin  8  and  oaBtn  of 
u,  after  the  arm  5  haa  bcenolampad  fail 
m  within  these  limits,  the  work  maj 
ID  the  pivotof  6,  and  anypoiiit  witUa 


•  By  J.  W.  BOEHOwa,  In  A 


BNGUSH  MEOHAUIO  AJiP  WORLD  OF  SOIENCE  ;  No.  1J47.       Mabch  18. 1887. 


(tiaight  liae  woaJi  h>Ts  boan  quite  infflcient  to 
■ffeot  th«  meuuiHuaati. 

He.GiU:  Tbeoord  is  atretehed  fO  tightlj  that 
there  ia  no  peioepUbls  dsTution  from  a.  itiaight 


I  thick  that  it  does  not  fuiiov  hecBnae  Hr.  'gYU'e 
raaolte,  obtained  in  the  morniiig  and  the  aftemooa, 
did  DOt  diSec  h;  more  tbiia  '01^  of  aa  iaoh,  tbat 
the  Tsadiagi  of  hii  tbeimometeia  oan  be  lelisd 
upon  ai  being  corraot  to  one-fiftieth  of  a  degree. 
There  are  mikny  other  thingi  thun  temperatnie  to 
take  ioto  account. 

He. Gill:  Itwaa  no(  the  meainiea  made  in  the 
morning  and  evening  that  matched  to  'UI5  of  an 
inob.     It  waa  the  probable  errora.     If  there 


Tobable  • 


■  of  the ' 


Ml.  Hansard  :  It  doeB  I 


rould  te 
lole. 


IS  foUoi 


errors  of  temperatore  may  not  have  balanced  minua 
erron  of  aomething  die. 

Mi.  Gill :  It  givea  a  fair  probabllitj  with  inch  a 
■eveie  teat  aa  this. 

Capt.  Abney  read  a  paper  on  the  "  Atmospheric 
Transmiuion  of  Visual  and  Photographicallv 
Aotiva  Light."  Capt.  Abue;  gave  the  nnmeiioal 
leanlta  which  he  had  obtaiued  ia  observing  the 
bTightuesB  of  diSerent  parts  of  the  aolar  spectrum 
after  transmission  through  various  thickueeaes  of 
the  atmosphere  oorreapondiDg  Co  difleieat  alCitndes 
of  the  8DU.  The  observationa  had  been  nude  both 
by  tje  comparisons,  and  hj  oomparing  the  photo- 
graphio  action  of  various  paita  of  the  lolai 
■peotnuD,  after  tranamisaiun  through  varioua 
thiokneaa  of  the  atmosphere.  The  general  reanlti 
.  obtained  vera,  ahoctly,  that  the  atmosphere  ii 
itaelf  colonrlesa,  anil  Chat  diSereat  wave-lengthi 
are  transmitted  in  dilferent  propoctiona,  owing  U 
Uie   particles    suspended  in    the    air,   wbieh    dia 

£ene  light  of  diHerent  wdvc-lengtha,  according  to  i. 
Lw  firat  pointed  out  hy  Lord  Rayleigh,  who  proved 

that     in    the     case    of     particles,  the    dii 

of  whiota  are  small  compared  with  the  wave — „._ 
of  light,  the  intensity  of  the  diapersed  ligbt 
variea  inveraalj  aa  the  foutth  power  ot  the  wave- 
length. The  reaulta  of  Captain  Abney's  obaerva- 
tioDsaeemto  ahow  that  the  particles  suspended  in 
the  Btmoapheie  are,   on   the  whole,   imall 


due  to  the  natural  colour  of  the  gaaaa  forming  the 
atmoiphere. 

Several  oolea  on  the  Occultation  of  Aldebaran 
of  2od  March,  18S7,  were  read  from  which  it 
apiwared  that  the  pbeaomena  observed  differed 
greatly  at  diffeif-*  -'■ '-'- — ■'■ — ■- 


iles'^distan 


BroiutiiK  Het&lB.— Tha  wonderfully  well- 
oolonred  articles  of  bronze,  now  seen  in  tbs 
market,  and  showing  all  tints,  and  adhering 
thoroQgbly  to  Uie  metal,  is  a  French  pioees^  but  " 
ia  noloDger  a  secret.  The  method  of  manufaotu: 
lies  in  the  use  of  solutions  of  sulphides  of  antimor 
andanenic  wbiah  were  applied  to  the  bronie  • 
brass  articles.  After  tburongbl;  washing  the 
with  water,  since  every  trace  of  acid  left  1 
pickling  would  show  black  spota,  they  a 
thcronghly  dried,  and  then  the  sulphide  aolntlon  _, 
applied  with  a  brush.  The  best  way  is  to  begin  with 
a  dilute  solution  of  ammonia,  giving  one  applica- 
tion. After  drying,  the  coating  is  brashed,  and  then 
the  dilute  solution  of  sitlphide  of  j— -"!«  i- 
ammonia  ia  used,  which  produces  a  yallc 
The  of  tener  this  sulphide  uf  arsenic  is  applied  tbi 


)t  antimony,  either  in  ammouia  or  in  snlphidi. 
ammonia,  the  tint  is  reddish,  and  it  is  possible  in 
this  way  to  ohtaiu  either  the  most  delicate  red  oi 
the  deepest  dark  red.  If  some  of  the  parts  of  the 
article  are  robbed  more  strongly  a  high  metallic 
lostre  is  obtained.  Ammonia  or  solphide  of 
ammonia  reabsorbs  the  breniing,  and  in  this  way 
detective  spota  may  be  improved.  It  is  poasibli 
also  to  use  aolntions  in  caustic  soda  or  potash,  oi 
the  inlpbides  of  either. 

The  "  Optimns  "  Oomera  Zieoa.— Meaare, 
Perken,  Son,  and  Rayment,  of  Uatlon  Garden, 
send  as  one  of  their  photographic  lenses  known  aa 
tha''Optimns,"  whicb  is  worth  the  attention  of 
photographers  as  an  excellent  and  cheap  combina- 
tion of  the  rectiliucar  type.  Tlie  combi  " 
■eooinpanicd  by  halt  a  Uuzea  ttopj  fiui 
/-64,  attd  is  well  adapted  for  amateur  use, 
do  quick  work,  and  lends  itself  better  than  any 
other  arrangement  to  a  great  variety  ot  pnrpoees. 
It  ia  especially  adapted  for  iustantatieoas  photo- 
graphy, will  give  good  portraits  wherever  ("-- 
light  is  snffioieut,  and  is  equ^ly  adapted  for  lai 
icapa  and  arobitectursl  pictures,  while  the  anglt 


inolade  is  enough  for  all  ordinary  ouai. 


scnaramc  hews. 

^OERECTED  elements  ot  Barnard's  second 
■  '  comet  (D  1887)  by  Prof.  Boss  approxi- 
to  lioBe  by  Dr.  Oppenheim,  which  wo 
gave  oa  page  30,  lost  week.  For  Greenwich 
midmi[ht  on  Uaicb  21,  Frof.  Kraegei  calcn- 
lates  from  the  elementa  of  Prof.  Boea  the  posi- 
"on  R.A.  ir  46' ;  N.  Dec.  53°  46'. 

Piof.  Tocchini  calls  attention  to  the  remark- 
able absence  of  sa Depots  during  the  lost 
quarter  of  1886,  when  from  Oct.  ;il  to  Dec  12 
icaroely  a  spot  conld  be  discovered.  M.  Riccd, 
of  Palermo,  also  refers  to  the  matter,  and  anti- 
cipates the  true  minimum  of  the  eleven-year 
period  in  1890. 

The  death  ia  annoimced  of  the  diatingaiehed 
American  engineer.  Captain  James  Buchanan 
Eoda.  He  was  bornat  Lawrenceburg.  Indiana, 
in  1820,  and  commenced  buainess-life  in  a 
store,  afterwards  ELOcepting  the  post  of  clerk  on 
Mississippi  atcambcat,  lie  deyoted  his  leisure 
I  the  study  of  engineering,  and  in  1842  COD- 
HtrucC«d  a  diving-bell  boat  for  the  recovery  of 
cargoea  of  annken  eteftmers.  For  nearly  20 
years  be  stadied  the  qnestion  of  the  improve- 
ment of  navigation,  and  in  1811  he  was  con- 
aalted  by  Preaident  Lincoln  as  to  the  best 
means  for  opening  np  the  navigation  of  Iho 
Miasisaippi,  when  he  designed  and  completed 
for  the  Government  a  squadron  of  eight  light- 
diQught  ironclad  veasels  for  aervice  on  that 
river.  Captain  Ead£  next  designed  and 
coDstTDCled  six  ironolad  vessels,  heavily 
plated,  and  having  the  turrets  worked 
by  Bt«am,  this  being  the  Grst  appli- 
cation of  steam  t«  the  manipulation 
of  heavy  gons.  Between  1867  and  1871  he  de- 
signed and  conatmcted  the  great  steel  bridge 
across  the  Mississippi  at  St.  Louis.  He  was 
then  intruated  with  the  important  task  of  im- 
proving the  channel  of  the  Missiasippi  below 
Xew  Orleans,  which  was  seriously  obstructed. 
In  the  space  of  five  years,  by  hia  ingenioua 
operations,  he  aecured  a  channel  200 ft.  wide 
26ft.  deep,  witha  oentral  depth  of  not  lesa  than 
30ft.  Capt.  Eods  also  advocated  the  applica- 
tion of  the  jetty  system  to  t^c  improvement  of 
the  ohannel  of  the  Mississippi  as  far  north  as 
St.  Lonis,  and  this  undertaking  has  now  been 
carried  out.  One  of  the  most  important  pro- 
jectfl  advocated  by  Capt.  Eads,  bowaver,  was 
the  constrnction  of  a  ship-railway  across  the 
Isthmus  of  Tehuantepec.  He  asserted  that  this 
would  be  cheaper  in  construction  a 
tenance  and  more  convenient  for  ( 
than  the  Panama  Canal,  and  in  furtherance  of 
his  views  hod  large  scale  naodela  constructed  of 
parts  of  the  neoejsary  works.  With  his  death, 
however,  this  bold  and  ingenious  soheme  will 
probably  be  shelved. 

The  deaths  ore  also  announced  of  Dr. 
haum,  professor  of  chemistry  at  Carlarnbe 
High  School ;  of  Dr.  R,  von  Reiobenbach,  of 
Gratz,  a  distinguished  chemiat ;  and  ot  Dr. 
August  Wilhclm  Eichler,  professor  of  botany 
at  Berlin  University,  and  <^reotor  of  the 
botanical  garden  and  museum  of  that  city. 

Beferenoe  io  Berlin  Univeraity  reminda 

that  Prof.  Du  Bois-Reymond  will  celebrate 
thia  year  the  twentieth  anniversary  ot  his  ap- 
poiatment  as  secretary  of  the  Academy  of 
Scienoes  of  Berlin,  and  that  the  University  now 
nnmbera  on  its  roll  no  fewer  than  !i,357 
students — the  largest  number  ever  enrolled  by 
a  German  University.  In  the  faculty  of  philo- 
sophy there  are  1,981  students;  in  that  of 
medicine,  1,297  ;  in  that  of  law,  I,2S2  ;  in  that 
of  theology,  794.  The  number  of  instrnctors 
ia  288,  of  whom  147  are  in  philosophy,  103  in 
medioine,  23  in  law,  and  16  in  theology. 

The  will  of  the  late  Sir  Joseph  Whitworth 
has  been  proved.  The  estate  is  charged  with 
the  payment  of  £100,000  to  the  President  of 
the  Council — that  sum  being  the  capital  of  the 
Whitworth  Scholarships,  and  besides  that  2U0 
shares  in  Sir  J.  Whitworth  and  Co.  are  be- 
qneatjied  to  Owens  College,  80  shares  to  the 
Institution  of  Civil  Engineers,  40  shares  to  the 
Institution  of  Heobanical  Engineers,  40  shares 
t«  the  Xational  Lifeboat  Institution,  and  20 
shares  to  the  Orphan  Houses,  Ashley  Down, 
Bristol.  All  Sir  Joseph's  pictures  painted  by 
members  or  associates  of  the  Royal  Aoademy 
are,  after  the  death  ot  Lady  Whitworth,  to 
become  the  property  of  the  Manchester  Cor- 
poration. 


Applicants  for  a  share  of  the  GoTemnient 
grant  of  £4,000  for  the  "  promotion  of  aoientiflo 
research,"  may  be  reminded  that  Mamh  Slat  is 
the  lost  day  of  sendinfi'  in  the  forms,  which 
may  be  obtained  of  the  awriatant  secretary, 
the  Royal  Society,  Burlington  House,  W. 

There  are  sixty  candidates  for  election  to 
the  Fellowship  of  the  Royal  Society  on  June  9 
next,  and  ot  tjiese  the  Council  will  aeleot 
fifteen,  and  **  recommend  "  them  to  tho  Socie^. 

To  Ulustrate  hia  paper  on  "  The  Etiology  of 
Scarlet  Fever,"  read  before  the  Royal  Socne^ 
the  other  day.  Dr.  Klein  showed  nndat  tlw 
microscope  gelatine  cultivations  of  the  Mttre- 
niiceui  tearlatince,  an  organism  which  hu  been 
found  in  a  certain  disease  ot  the  cow,  and  alM 
in  BCBFlatina.  It  may  be  remembered  (Me  p. 
10)  that  the  San  Francisco  UicrosoopionlSoiBe^ 
is  also  interested  in  the  qaestion  of  the  alleged 
presence  of  pathogenous  micro-organiama  intha 
milk  of  theoow. 

At  the  meeting  of  the  Liverpool  Biologktl 
Society  held  last  Satnrday,  Mr.  J.  C.  Thon^tCQ 
read  a  paper  on  "  The  New  and  Little-Knowii 
Copepoda  of  Liverpool  Bay."  The  OopcfMda 
are  on  old  and  degenerate  group  of  oruBtMcan^ 
both  fresh  water  and  marine,  probabljr  flu 
lowest  form  of  free  omstBcean,  the  one  most 
familiar  being  the  tiny  Cyclops,  which  inh^ifli 
the  ponds  and  ditches  of  the  country.  Lib  s 
other  crustaceans,  they  have  theoretuaUj  JO  ^ 
somites,  but  in  reality  they  poaseas  onlyltot 
IT.  The  seiea  are  always  separatie,  uid  titi 
structural  differences  are  remarkable,  many  of 
which  were  shown  on  the  screen  and  nnder  tii» 
microscope.  The  cbservations  of  Mr.  Thtnip- 
son  led  him  to  believe  that  the  existing  median 
eye  in  Cyolopa  ia  the  relic  ot  an  ansMtnl 
pedunculated  eye,  which  would  bring  the 
family  up  close  to  the  shrimpi  -,  bot 
there  is  some  doubt  on  this  point,  which  can 
only  be  settled  by  long  investigation.  Of  140 
British  species,  W  have  been  fonnd  in  Liver- 
pool Bay,  six  of  which  were  entirely  new  to 
Bcienoe.  A  paper  "  On  some  Anatomioal  Ab- 
normalities," hy  Mr.  A.  W.  Collins,  M.B.,  ma 
also  read.  This  was  illustrated  by  dlagrwna, 
models,  and  preserved  specimens,  bonea,  and  : 
animal  skeletons,  showing  varions  abnormalities, 
some  of  them  of  a  most  peculiar  kind.  0ns 
of  the  most  interesting  was  a  homan  heart, 
the  owner  ot  which  luul  monagsd  to  exist  for 
60  years  in  spite  of  some  pecnliar  malforma- 
tion which  theoretically  should  have  prevented 
the  action  of  the  heart,  but  did  not,  owing  to 
an  abnormal  moditication.  This  paper  nued 
an  interesting  discuasion  amongst  the  stirgcunB 
present,  and  brought  out  a  great  mMaj  Btranm 
facte  discovered  at  post-mortema.  In  one  nib- 
ject  there  had  been  found  seven  muscleapeoollar 
to  apes  ;  a::d  many  abnormalities  of  this  kind 
point  directly  to  and  are  explicable  only  on  the 
theory  of  the  evolution  of  man  from  a  lowor    ' 

At  a  recent  ffleeting  of  the  Zoologic*!  Socaatf 
a  paper  was  read  by  Mr.  E.  B.  Fonlton  on  hie 
experimente  on  the  protective  value  of  oolonr 
and  markings  in  insects  (especially  In  lepidop- 
terons  larvx)  in  their  relation  to  vertebift^  It 
was  found  that  ooospicooos  Jnseota  were  — rlj 
always  retneed  by  birds  and  liauds,  bntttiftt 
they  were  eaten  in  extreme  hunger  :  hene*  tlw 
unpleasant  taste  failed  a 
these  ciroum  ~ 

unpalatable 

rated,  tended  to  converge  io  oolonr  and  pattna, 
being  thns  more  easily  seen  and  remembered  by 
their  enemies.'  In  the  insects  protected  byi^ 
sembling  their  surroundings  it  was  iiliwinwil 
that  mere  size  might  prevent  the  attadki  of 
small  enemies.  Some  such  insects  were  nnp** 
latable,  bot  could  not  be  diatinguished  from  tbe 
othera.  In  tracing  the  inedibility  through  Ute 
stages,  it  was  found  that  no  inedible  imago  waft 
edible  in  the  larval  stage  ;  in  this  stage,  thsm- 
foro,  the  unpleasant  taste  arose. 

Lieot.  H.  W.  Seton-Karr  read  a  paper  on 
Monday  last  on  the  "Alpine  Begiens  ot 
Alaska,"  in  which  he  stated  that  Alad»  waft 
one  of  the  best  regions  tor  the  study  of  tbe 
formation,  movements,  and  extent  ot  glaciers, 
the  St.  Eliaa  Alpine  region  offering  one  of  the 
best  places  tor  the  study  ot  glaoial  phenomena 
under  the  moat  powerful  conditions.  Kone 
of  the  old  navigators  saw  the  tme  charaoter 
of  the  fiat,  broad  plains  wbich  bordered  the 
coast.    To  the  east  of  Yakatat  Bay,  and  to 
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:  -  -=«^Tm  L.-i--notth«monit  c.'«tk.bBt 
^■r  j^— '  i^T  ^jbd  C4mo  lud  U^k  ileai  all 
s-i"  ■;  ^ia  isddcPDMi  there  is  iLVaamenUl 

^-  -T.'ica  i.T-ei:unii(  earlierand  (i.=e  laier 
-i-.  ■  ?=«.  ij..  Till  UttlY,  only  oae  inch 
-i  .=_  *T.  ^M  A^TCTgne  dutrict.  with  iw  J.OwO 
— U_T  — T-d^    -.it  j*t  emptions  hlTlcg  been  is 

r  ^.-—  2  :r  ■:::-T  -.ii-.  w«  he»r  o£  laree  eiielly 
t-  .>■  irp  TT^r^.  :ii  La  Cilitoraia.  ■jne  in  X«w 
J--:-,  t;  ■&(  ji  >'=»  ZeJind  (iJicjt  the  tmt 
_=::a>Li»-  i£  i.r-irj:*  ■  To  iiuiUte  the  moitl, 
-  -  a:»  vc  -..  a^  1  Ik  rf  oliy,  with  nneten 
^,'ir  iE=k».  ?.-:;»  Iidle  of  lewl  un  the 
_  -^jsr  =.ul  tr.  —  =  ■  :;  ran*  down  nnd  hudeoB  in 
I.    TncD  pnt  it  nnder  a  wr'— 


."     _^  "^  *  -^=i!l  ^L^  "^t^TsT^^^^tn^x^  wiU  fnrrow  ont  Tklet 

^       "^      ---   ;^-  h<.j--l:  i::«t  -  itpMi  ^f  le»d,  which  protect  th< 

_i^"    ^ '   -'„-^^-,     :^  Lir   ij(    miir  -.m=_     When  it  is  dry,  pour  le»d 

r-      ..■:--  i»-     3  .i^T-    :  -nr  «aui  c! H  u  before,  uid  you  will 


.r-.^;;  ',....".:.';"■■-;' ,. 


n  It  la  dry,  pour  leul 

..  _  before,  uid  you  will 

I'  ,  =..-j=  -o  LIT  •:  ■-^o"'  ^•"''  cariou.  eonn- 

c**5Lri-.  Viii-ai:  litir  T»le«  (»nd  coniequently 
H  'f  -rsis  s.>zi=^iei  ia  general)  are  the  remlb 

-1 — ni-  pwit-i  X  ~J  >  eatutrophe. 
^nanijH  -Ji  -^  I>^«  of  Argyll  ("  Geology 
:  -Or  -iwoip  "  :i*  eitinclion  of  the  mini- 
;£!  s  Tjioezo.  e.:_Tt:h  mnch  limilar  CTideiice, 
I  »!^  •  aarbLLlol  ud  acronged  b;  Mr. 
wrrra.  1  jt37ir.  *>;.  u  tach,  bi>  been  aenu- 
ba  i>  ua  T^  —  K  bringiog  facts  together  u 
T.w— ac-  TTi*  ■"■">-  iauUect  uf  the  oonclaiiaiu 
»-- -—  —»-■  :>w.'iLUl;  leid."  But  I  find  thij 
^  TT.'^J^  •wi—-i  izjifiing  ou  the  neeesaity  of  ■ 
\^ttr-.^  1=1- — -f  ■"  Siberia  at  once,  admitting 
E  ■  JL  oia:- i>-ii7  *  will  belieTe  in  a  "  gcnetv 
:i5-  ■  wria  21  iWiy  e^nivalent  to  aajiag  tha. 
i..rt~  mc  i.iiia  ir«  aliTs  today.  There  u  n 
E  •^■•eie  ■m.n  -*--'-'  hardly  any  half  ao  certaic 
aa  FOfk.  iilije  »(  i'J  Cvnturiei  ago— i*-  fJ 

,  B  ^.m  ^u  itr.     Bnt  deluge   and  ''inh 
r-F^-"  '  -vtuia  i>  l1  the  Dake  barpa  upon)  ari 


AXOTEBB  HTOSOUBTBK. 
■-.^'—S:~  -^it  the  labject  of  hygrometiy 
Ln  i'.-c;  rtiiir*.  permit  me  I.)  make  maDtion 
»     •->:■;  u  :i:;  hvgrometer  may  be  dewtibrt 


lli-ii.l.iifK.  !•.»•■   Hmii  Mil  i.i"»-nla<:.»;  an>l  11 

■iimiiilLII.MM.r,<|iiiilMi  ti..m  Ml.  MiiwU.iinil.ra 

■nilliiiii*   iliDoMuifl    LnLwriii  kli'irea  wit)ii»    ani 

will I.  Ill"  H»ilil<iraii->ii  "0»  «nt.-iing   Lh< 


ulliliiricilrnilniiuiy 

I.  an  »H.II  HK  t)l|.U!  ■!■■ 

II  liili.-a  |,Unn,  trlilflli 


••t  Kllia  l'i.|.i.Jn,  wHl  Mi-iilo  rriaKiim  alwi  rir 
HMilialilnri-i  lliH  Nlxiini<>> "C  i<lillii,aiiilani  waiitlriji 
In   lliiian  hIiiii|iI  iih-iii |>lii>i|ila  ■i'|ialal.lil|i  lailil  B»l 

'IIikIi  ii>|a>.>l  1,  dial.  ,ir  iiH Uiii  l<t)M  rl'liiK  iihL  iif 

thi-  •>*,  anil Niol inn  III  Mill  «rn  llii<  n-iiwanl  pni 

li'HII'il Ili-li   ■illiai'llnl  ivil r."  Ill  alnirt, 

«t.  »*«klli.."  Ilin  |.ii..riil  W|wi-li.nii.<  MntitM 

1U1  "  ll.(..ij(T.lii...«.i,|  i,,„,.itt,„  tl.aliIt.iwii.Hl 
M,  l.iK  lioiti.-l  \bI    linil  liiHi.  |„  Hir»  |l  4k  imiiwr 

imfl  llni..  .11   (U  IHMHI    laliw  kpi nrn   hllU, 

il-lwi  II.IHI  Kiiiiiiwan  l.«l.i,.|.,  .,,,1  Hiiillyaiiil 
Ma)U  aLH..!  ..II  a  l>i»a.l  1.1*111  .livulliiu  lli«  (».. 

U*-.  *»• "«i  ll'ly  '••  T -rii.  fll«.h  M-ii. 

"■•  >'t  U.I a,  BII.I  Itnl  Naa  niuat  aUii  Uavn  been 


—  >■;■.    ---m    -rf^.-^i-.r-C.   handled    It,    Uu-    =. —  — 

i^-r  Is:  :f  a'sparato*.  yet  I  hare  been  acquaisttd 
f-'-j^  :r.  lie  K^  twd  yean  or  more,  and  alwaji  find 

"'  ituznllT.  T^-zi  niilen  will  wiah  to  know  what 

-'.  a  -i«  — » — 'T  in  which  the  waste  atcamoEi 
^T^--"— -■  ......  rite  cundncti  itself  after  leaiia) 

•'•I  > !^T.     Djea  it  linger  in  the  atmoiphen  a 

■'  :=ri*iiM  whether  to  disappear  or  not  ?  thei 
fX—vi'a  DOini  is  no:  far  away.  On  the  othe 
i.^i:ii!i»»n»tohiJ  np  with  avidity,  depend  npa 
i:  t:  i*  .t  i'^  <i*y  '*''''>  '"^  chance  of  falling  na 
DvcHint  vKhin  a  It^ne  of  one  of  o 
l<  -"-     '  "■■"       " 


w^^Id.  wai  being 

K'Rjiueil  for  tii«ia  by  a  I'jog  >aai[ii*r'e  TcgeuiioD. 
ijtr,  jihytinl  Kwjgraphy  wnl  thow  itit  lu  be  the 
•lant  |il«m  wtiwe  (be  nmly  added  luid  on  the 
kI'iIk  w.14  likeli«ii'.  trj  cautc  tuch  ccief  upheaval. 
Tlia  Urftext  pretent  induKd  basin  (whence  water 
aaiHjRa  U'ltj  it  the  Aiiatic  one,  eaniaining  the 
(inpian  and  Lake  Aral;  but  equally  large  of  old, 


Tha  V 


t.«ry 

T  plain,  wiin  wr«?]ciga  u! 
Rjiueil  for  tii«ia  by  a 


r^  -.z.i 


tlW«=SK  tl 


n  that 


«l  thn  main  Wlnw  of  Uie  .MtditcrraDesn  01 
triiB  the  two  lire  hero  separated  by  the  narn 
Li|i|igr  liuplintes  vuic,  whereas  further  north  t. 
two  tiniA  liaain*  are  coutermiuooa  \  but  ib 
watrnuiHl  where  tliey  touch  ia  not  between  thi 

*-(Mi>r  luainliollowg,  aa  this  Araiea  valley 

,  with  eiiual  (luwDiKiur  on  the  whole  gfo)  , 
tliiwi  vaal  liaaiiia  had  to  retain  at  lease  four 
'1  titiiea  the  <l<^|>t]l  of  water  that  could  aoonmi 
latfl  anywhero  else.  The  Mediterranean  has  doi 
itiinlinitly,  and  tha  Asiatic  must  for  aome  oe: 
>,  thn  tlmpian  Imving  not  evaporated  down 
111  jirrsiiiit  liiiiilii  till  biatoric  timet.  Just  betwei 
<hn  oi'iitri'S  lit  ih.iao  two  ohiof-addcil  loads  was 
iibviiiiisly  the  ilialricl  wherein  they  would  caui 
new  ujihmval,  it  anywhere. 

Nut  (Hily  the  valley  gravels  and  riviz  drifts,  t 
whluh  itll  finallhy  tuwnB  owe  their  salubrity,  bt. 
lU«rurTuwin|ior*lia)>inEo(ourTa]leyatheDuelves, 
■verjrwhrni,  ii  uuiuly  lio  work  of  nothing  elow, 


a  iMtUy  of  these 


,    Ihai 


lull  stroke  of  steam 
indication    of    thei. 


Mda] 


ac4  tiieref'jre  under 
giiing  the  riigbtest 

[^ihVi"'^eTia"e  just  h^  time  to  detect  iter 
raniihed.  At  others  It  has  been  visible  forihre 
K  four  yards,  then  for  the  whole  length  ofth 
imin.and  BO  on.  hnally  stretching  on  damp  aniwi 
iivs  a  lung  distance  away.  I  have  seen  in  ih 
aeight  of  lummer  steam  hang  about  oonsideraU; 
with  Urge  patches  of  blue  sky  overhead— a  curjot 
tvelation  to  me  at  first.  Indeed,  this  hygromrti 
a  very  delicate  informant. 

And  some  of  the  daily  variations  are  cor  leaa  r 
larkible.  Working  in  a  bayfield  one  diy  lai 
immer,  adjoining  the  aaid  railway.  I  was  deie 
lined  not  10  let  the  opportonitv  slip  bj.  Cp  1 
ae  oclook  each  paaaing  train  had  gives  a  glooc 
nuearance,  which  seemed  likely  to  coa-.inue.  il 
ty  being  ovoroaat,  while  the  hay  or  p-iw  refnii 
^"bamade.  But  aomcbow  soon  after  i:;  sen  bor 
forth,  the  ilcy  grew  clear,  and  the  '.Tt^  hep 
speeclily  M>  prophesy,  if  sneh  :;  k-i^  be  ™lle 
Gradually  the  steam  diiappearei  c=;i:  eEiiitlye 
the  afternoon  became  eiceedinjly  ^.■-taivtT< 
did  hay  make  faster.     It  wai  n 


before.     The: 


LI  the 


siting  tie  M=,pern=re  of  «1 


tarly  hay  season  of  last  year  wm  iA^:snd  by  it 
eat  to  be  phenomenally  Sry.  Waaisrwjcfa  plea 
lOte  when  living  near  laitwiy*- 
BnlkiDgton,  Rugby.         W 
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LgAHi    HOBIZONTAJi    WUKDICIiZ* 

SS.]— I  BGSD  elgratloa  uid  plan  of 

ninniUl  winilmill,  whiah  ia  ui  impTOTod 
ud  moie  pnotioable,  though  limilu  in 
lU,  to  thg  one  giren  in  1att«T  2GS91,  page 
[Uj  uraagemint  of  mill  I  d«igned  ta  &z 
1 1874,  at  wbicb  time  I  made  aaTenl  modsli 
iti  efieot  and  b»t  snuigemeDt. 
dilief  diffianlCy  with  thia  f  ora  of  mill  ii  the 
Me  adjoating  of  the   tails,  whioh  nill 


''T»l" 


■nggsatt 
S68M),  M  it  does  not  keep  Btoady.Tjeit^ 
partly  ronnd  b;  the  drag  of  the  ehau  j  thii 
latee  using  the  ordinat;  and  sxpenuTe  fan 
iming;  bat  I  prefer  to  diapsnae  with  all 
Mg  gear  b;  oaing  the  mill  in  a  vertiaal  form, 
■«r  ptaaticable,  ai  it  i>  not  than  leqnirad,  the 
■all fading  up  to  the  wind.  Theieitmitoh 
tid  kboat  reefing  gear,  alao  automatic  apeed 
ar,  •*  onl;  at  oertain  relative  apeeda  ia  the 
ning  at  ita  beat;  bat  aa  thii  maoboniam 
r  patent  pcoteotion,  I  lefntin  bom  ooonpf icg 

3RIPTIOH.— A,  the  aaili ;  B,  ]oaTte~boarda  ; 
n  to  more  lonvie-boarda ;  D,  regulating  rod 
;  through  main  axle  to  floor  below ;  B, 
Og  rod  or  ahaft-aotuatiug  wheel ;  F,  a  oom< 

r'  aad  bcTel  wheel  in  gear  with  the 
^  vhich  engage  with  the  wbeela  H  fixed 
aadlt.  Thia  gearing  ia  proportioned  and 
id  to  give  the  saila  half  a  turn  to  one  turn 
nflL  but  in  a  ooatrary  direotion  (aee  arrovrt 
).  The  dotted  lines  in  the  plaa  ahow  the 
jau  of  ths  aaUa  at  the  varioua  poaltiona 
■  revolution  of  the  mill.  The  dotted 
riunr  the  direction  of  the  wind.  All  the 
itiron.  Aeri»l. 


espmideiil'  intereited  in  thia  matter,  I 
fiHwBid    a    mathematical    demonatratioD 

•  in  msehaiiUal  effeiit  between  the  oblique 
1  tlu  diraot  one. 


0  D,  with  BDch  a  velocity  ai  to  dewiTibe  a  giveii 
spaoe  B  B,  In  a  givea  time,  aaj,  on*  aeoood  ;  anil 
let  A  B  be  moved  parallel  to  iUalf  in  the  directiou 
0  D,  Now,  if  the  plane  A  B  movea  with  the  aamo 
veloeitrf  aa  the  wind — that  ia,  if  the  point  B  moven 
throngn  the  apaoe  B  B  in  the  aama  time  that  a 
paitjde  of  air  would  move  through  the  aama  ipaoe, 
It  ia  plain  that  in  (hi*  oaie  Iheia  oan  be  no  prea- 


Boting  with  ita  whole  veloi^tT  B  B  j  bat  when  ut- 
ing  with  ita  nlative  velooilf  F  B,  let  ita  impulaa 
be  denDt«d  by  tome  aliqaot  parf^if  A  B  ;  aa,  f or 
iiutanee,  |  A  B,  then  will  1  of  the  parallelogram 
A  FrepteMDtlhemeebaniDal  powered  thaoJAne: 
thatii,iABx  iBB.  ' 

SemnidlT,  let  J  N  (Fig.  2)  be  t^e  leatian  of  a 
plana,  inaUned  in  auoh  a  manner  that  the  b«ae 
J  K  of  the  right-anflad  triugle  J  K  N  mar  b« 
aqual  to  A  B,  aad  tGe  parpanfoalar  K  K  »  BE. 
IjBt  the  plane  J  N  be  itraok  bj  the  wiikd  in  tha 
direction  of  arrow  LH  peTMndiaalar  to  JE,  than 
faooording  to  the  knows  nda  of  oUiqne  foioea)  the 
inpalie  td  tha  wind  npoD  the  plana  J  N,  tending 
to  more  it  in  the  diioAion  of  L  H  or  N  K,  wiUbi 
danotad  br  the  baa*  J  K ;  and  that  part  of  thelm- 
pnlaa  tending  to  mora  It  aoooiding  to  t&a  dirsation 

JKwaibeeipraaaadli"-^^^  - - 

I^  Vb.»  plane  J  N  ba  m 


jT. 


-    Jtiim  N  Q  parallel 

thanto.  Now  It  la  erldant  (hat  if  tha  point  J 
moTwthtongh  the  line  J  Kwhlleapaitiolatrfair 
aatting  forwud  at  the  laine  time  tram  the  point  N 

moves  Ihrough  the  line  N  K,  tbej;  will  both  arrive 
at  the  point  K  at  the  aame  time,  and  oouae- 
qaentl;  in  thia  oaaa  alao  there  oan  be  do  prea- 
aure  or  impalM  of  the  partioles  of  ait 
the  idane  J  N.  Now,  let  J  0  be  to 
"rV    to   BB;  and    let    tha  pUae   JN 


that  a  particle  of  air  would  move  through  the  apaoa 
N  £  j  aa  0  Q  ia  parallel  to  J  N  (W  the  propertiea 
of  iimilar  triangles),  it  will  ont  SK  in  the  point 
P  fai  sDOh  a  mannar  that  SP.=  BF  and  F  E 
K  F  B ;  beiiM  it  appaar*  that  the  plane  J  S,  by 
aoqaiiing  the  poaition  0  Q,  withdrawa  itaelf  bom 
the  action  of  the  wind,  by  the  same  spaoe,  N  P,  that 
the  plane  A  B  does  b;  acquiring  the  poaition  F  Q  ; 
and  oonaequantlj,  from  the  eqnality  of  PK  to 
F  B,  the  relative  impulae  of  the  wind  P  K  npon 
the  plane  O  Q  will  be  eqnal  to  the  relative  im- 
pulae of  the  wind  FB  upon  the  plane  FG:  and 
ainoa  the  impulse  of  ths  wind  upon  A.  B  with  the 
relative  velooity  F  B,  the  dirsetiou  B  B,  is  lepre- 
•ented  by  1 A  B,  the  relative  impnlae  of  the  wind 
npon  the  plana  J  N,  in  ths  direotion  N  K,  will,  in 
like  manner,  be  repreaented  by  1 J  K ;  and  the  im- 
pnlae  of  the  wind  upon  the  (uane  JK,  with  tha 
relative  velocity  P  K  in  the  direction  JK,  will  be 
repreaented  bj  ^  N  K;  and  oonaequently  the 
mechanical  power  of  the  plane  JN,  in  the  direction 
JK,  willbejof  the  paralleliwTRm  JQj  that  is, 
i  JK  X  INS:  that  ia,  from  the  eqaslity  of  JK 
-AB,  andNK-BS;,  we  ahaU  havejJQ-J 
ABxfBB-}ABxiBBc]ofthearea(d 
the  parallelogram  A  F. 

Gonieqnently,  we  see  that  what  ia  loat  b* 
obliqnity  of  impulse  is  gained  by  the  velocity  of 

Now,  thia  being  so,  and  having  regard  to  thefaot 
that  all  the  vanes  or  aaila  of  a  vertical  Tnili  act 
together,  whilst    in  tha  beit-deaigned  boriiontal, 

impaet  of  the  wind,  it  is  diffloult  to  see  how  any 
poaaible  combination  of  horiiontal  vanis  can  eqnaL 
let  alone  iurpaai,  the  old-faahioaed  Tertieat  of 
good  daaipi.  In  mj  laat  letiar  ou  this  aabieot  I 
stated  that  the  horiiontal  aeldom  reached  mach 
above  i  of  vertical ;  bnt  I  find  ou  making  closar 
"   thatth 

that  my  laat  letter  (36896)  reads :  "  The  ditad- 
ranUge  of  hoTiiontal  windmills  does  not  nwre/y 
uonaist,  Ac."  The  word  "merely"  ahould  have 
been  dslatwi.  J.  a.  D. 

[26967.1—''  Q-  B-  ^'"  O'^^  ^B'>B)  in^k^s  ■°>n« 
extraordinary  aasertiona.  Thus  I  would  like  to 
know,  what  would  be  tha  measuiemeuta  of  a 
Vertinl  windmill  having  four  armi,  a  suitable 
axle  and  bearinga,  aopported  upon  a  wooden 
ipable  01  revolution  by  meazis  of  a  boom 
[aiga  whea^l  on  the  end  of  it  aa  I  shall 

if'ffiOO.  Next 
I  would  aak  any  aine  meohauic,  would  it  not  take 
timber,  more  iron,  and  much  more  labour  to 
runt  a  horizontal  than  a  vertioal  windmill? 
le  he  not  including  io  his  ridiculous  eslimate  "  all " 
the  gear  requisiU  to  oonvert  corn  into  Hour,  Ao.  ? 
1  have  only  to  gs  donn  to  the  docka  and  I  can  aee 
handy  litUe  wmdmilla  npon  many  of  the  ihipa' 
decka  pumping  oat  the  bilge  water  and  turned 
)Lead-a-wind  by  means  of  a  nandapike,  auch  milla 


sure  or  impulse  of  the  wind  upon  the  plans;  but 
if  the  plane  move*  slower  than  the  win4,  in  tbe 
■ame  direction,  so  that  the  point  B  may  move  to  F, 
while  a  particle  of  air  aettinti  oS  from  B  at  the 
same  instant  would  move  to  S,  then  B  F  will  ei- 
preaa  the  velooity  of  tbe  plane ;  and  tbe  relative  , 
velooity  of  tbe  wind  aud  plane  will  be  eipreited  i ' 
by  the  line  F  B.  Let  the  ratio  of  F  E  to  B  G  be  '  > 
given,  say,  aa  2  i)  to  S  ;  let  the  line  A  B  represent '  a 


.-_„,  __,,  _.   -    12tt,   dii 

oatiugi  aay,  about  £3  or  ao.    Within 

lom   where   I   write   atar  " 

'his  oouaialB  of  a  circular  stone  oa 

igh,  and  upon  thia  hass  is  erested 


'ertioal  windmill, 
of  some  12ft. 


I  lioacded  a 


and   windows.    The  mill   apindle  ia  under 
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MMM  UiKt  Moh  Krn  iu»HUn>ii,  mJi  Ilift^i  ■■>'l  't  th* 
MakaM*  )iTnjM<tii  n  liinK  IxKim  (Miirolr  KtEaolisd  m 
Um  fianuiwiirk,  vU  h>Tln|  M  lu  imtar  ami  and 
klrlihlMiilM  til  utR*  ■  whael  uf,  mj,  7(t.  cUk- 
Mrtair,  Ml  tSkl  twii  mm  «tn  (am  tbi  wnola  >(f&lc 


,    Thin  mill  hu  iluni  n 


lu  Dij  kauw- 


■Iniia  th*  low*D  u(  tuni  ut  looktnf  at  It  day  tod 
night  tor  batwaim  twu  and  (hrw  montlii,  waltlni 
la  valntor  a  worklnc  waft  of  wind,  Tba  farmsn 
•wt«da*«r  thtltOMralndluiut  to  ths  itMm  mill* 
oantlfqani,  and  I  >ttind«d  hli  f  anaral  aftar  ha  had 
ilTlTan  a  in<iHi«lng  ablial  intu  bU  oheit  la  d«apair. 
Ithink  thaflt  iiamiiUks"  to  u.j  that  a  ihlp 
■all)  faat«r  b«fors  th«  wind  thin  whan  "ooa 
wlBd."  Thli  i«  the  rook,  I  think,  that  borixon- 
tallin  >plit  apoa.  Thej  Ignora  tba  fast  that  only 
tor  an  Inttaot  ia  tbalr  ODe  tail  at  light  aoglcs  to 
the  wind,  that  than  it  la  morlng  In  tha  lame 
illraation,  thni  radnalns  Iti  affeat,  and  praaentlT 
tkairindli,  in  nautisaf  parlanaa,  taken  ont  of  It 
bj  tha  "  waalhcr  ona,"  Alio,  my  fiiendi,  nu  one  ii 
In  tha  haljit  of  putting  a  windmill  haad  "cloaa 
haalad  apoa  ■  wind."  A.,  Livaipool. 

EOBIZOHTAZ.  WINDKILLB. 

[36BfiR.]-I  KAVK  read  with  great  InCereit  tha 
lattan  fnim  Tunr  Tai'niu  carraipundtnt*  on  the 
tabJMtof  honuiatal  wlndmilla,  and  ai  I  ha va  been 
«agagad  on  the  aubjaat  for  tha  pait  yaar  at  odd 
tlmM,  and  ba<a  no  partiaular  int«ra*t  Id  althar 
typ*!  ■  word  or  two  on  tha  labjaat  may  not  ba  out 
lit  plana. 

Abont  a  yaiT  ago  I  made  a  modal  3FL  In  dia- 
meter on  Mr.  Rnuall'i  plan,  and  triad  it  In  a  itrong 
1^ of  wind;  It  worked  perfaatly,  and  I  did  not 
find  any  of  tba  banging  yonr  oorFupondenta  laam 


to  tluuk  there  wonld  be.  The  aaiU  wemed  to  be 
omhionad  by  tha  wind  on  acoonnt  of  the  ipeed  ot 
tha  armi  being  nearly  that  of  tha  wind  IMalL 
Pnihably,  with  a  heavy  load  on,  tha  oa«  wonld  ba 
different;  indeed,  I  now  remember  that  when  I 
nearly  pnlled  It  np  by  main  foroa  they  did  bang  ■ 
fait,  thoogh  not  very  aotioaably  on  anob  a  inuU 

I  hope  to  ihow,  faoweTar,  by  meana  of  a  few 
aiopla  Donaidenitiou,  thatvn/ut  »  koriioiital  miiid- 
mUSoflkt  aber*  tgpt  nuu  rtry  itoarfjr  ii  it  Mgwid 
far  eleetrie  lighting  pnrpowa. 

Hy  next  derelopment  waa  thi 
Button  (leltei  26i93,  p.  b66), 

talnly  mnch  inperior  to  tha  flapping  plan,  pni 

aimple,  and  wonld  probably  gir*  ont  doable  Uia 

I  am  now.  howeyar.  in  faToar  of  the  Tartica] 
type  (American)  for  the  following  reaaona,  which 
mycalealationientinlT  jnitify ; — (It  The  prumrc 
«  lit  n*t  rorici  oi  tie  iquart  a/ikt  difrrrnet  of 
lit  rtloeag  of  rat J ---J 

(2)  Vor  efectci. 
m  Tiew.  it  would 

mill  (lower  tban  100  ren.  pfr  minnte,  aathatpeed- 
redsEing  gear  wonld  otbetwita  ba  »  wiatefal  that 
the  inull  unonat  of  energy  wonld  hardly  reach  tb( 
djnaau  at  all.  We  <unid  not  erpecc  a  3- anil 
dynamo  to  work  at  leu  than  800  to  I.OOO  ie\t  pel 

InowpronedtogiTeume  fignraforoompaiifoi 
betwMa  hoiitoDtal  and  Tcnical  wiadoiilli.  Wc 
will  aaanaie  100  rera.  per  minnte  to  b*thel»it 
wpttd  of  mill  allowable  on  accvont  of  gnring  :— 

BtriioMal  HIkIhuV.— Taking  the  eocentrlallj 
worked  ooc,  it  ii  erideni  (by  rewlTior  fi^r:*!)  fir" 
thia  haa  nry  aMrif  tinw  Itr  (arwu^  iwawar  a '' (I 
ordimaTy_Uppiiig  am.  Saila  Ibtt.lugh  x  Aft.  nil 
{di  aaiU) ;  eiitle  d«aibMl  br  lull  •■  lOfl.  (i 
i—H);  wbidmiU  to  deTalap  ^ItJ.  for  IS  hen 
•my  day;  dynaoo  giTM  50  ralla  and  6  aminw 
fa*  l»  hoon  :  ampkre-bonn  itond  ia  KDnmulatiir 
»  ID*.  This  giTS  ttt  n  ampteea,  at  luarl]  bO 
VNI^  twiboiui;  thi*  K  Ii  Sta^vSI  IOc.Imi^ 


ighting.  whieb  ii 


n;, 


[riing  for  tha  b  honn,  whlah  ihoald  be  enongh  for 
k  irnall  private  honia  at  any  ona  time. 

At  lUU  reTi.  par  mlnate  tha  meantrarel  of  centre 
it  vBiio  (at  tilt,  tftaitt  diameter)  >=  1,000ft.  per 

ildereil).  Now  (H.P.  =  1  B,00tif t.-l b.  per  minnte 
',  prouura  required  un  vanaa  (at  l.OOOft.  odd  per 
ninate)  »  llUb.  Now  eSeetiva  area  of  tha  three 
'and*  (two  lit  them  at  ii'  and  one  at  SO'  to  the 
wind)  ci  approximately  twioa  tliat  of  the  Tana  at 
yU*,  tharetora  -^  100  aqnara  feet ;  ipeed  of  wind 
'aqnirad  t«  elre  thia  preianra  =  IT  milti  fuili/, 
akingthe  diUerenaa  in  T^loaity  ot  the  mean  travel 
it  vane  and  that  of  the  wind  into  aeoonnt.  Ae« 
U  50  Ttvs.  pir  miniUt,  Chit  mill  <e<iidd  leant  13  iniJea 
ptrhourofaindtoam-liil  U^H.l'. 

Now  take  an  Amarloan  mill,  on  the  icrew-pro- 
lellar  prinoiple,  whoie  diao  haa  oat  (like  onr 
Cngliah  windntills)  gap*  for  tha  wind  to  blow 
throogli  it,  and  lee  the  reaolt.  Hera  wa  hare  none 
of  thit  running  airay  from  the  wind,  or  at  moit  to 
an  inGniteiimal  degree.  Takeadiaoof  IDtCn  whiah 
evan  in  iti  "  ilowing  ronnd  "  motioni  taku  no  nart 
ipact  (hnt  lex)  than  tht  horizonlal  Kindnill. 

Takinga  blade  of  the  "propeller  "and  reioWing 
itt  tha  "^taTDioE  force" 
oUl  . 

,        ie*  again  ai  tba  preunro 

(in  pouncli  per  square  foot)  of  the  wind  X  lin.  a. 
Therefore, the beitangle tor  tha  vanet ii ta°,  where 
equal,  and  their  product 
is  approximately    06 ;    therefore,    to  reduce  the 

Sreaiuie  of  tlie  wind  at  any  yelocity  to  the  turning 
jroe,  we  multiply  by  0-J. 

Now  taking  a  10-toot  diae  at  lOOreva.:  eflective 
«a  uf  disc  (at  leaii)  ia  80  iqaare  feet ;  effective 
nmeter  ia  (at  leait)  fift. ;  mean  travel  per  minute 
I,ai)Ott.per  minnte.  To  get  IH.P.  ( =  lcl,000ft.-lb. 
ir  minute,  we  require  101b. "  taming  force  "  (odd), 
3Ulb.  praivre  on  the  face  of  diac;  rtlacilj/  of 
vsind  TfiHirfd  it  enlg  7  milea  per  hone  1 

I  need  hardly  lay  more ;  the  nomparison  of  the 
figure!  tor  the  horiiontal  under  ill  btit  eonditioni 
"U  revL  per  minute)  will  ahow  why  I  now  prefer 
le  vertical  type. 

Aa  to  laguUting  ipeod,  thii  oonld  eaiily  be  done 
elcDtrieally  hy  making  a  ■hunt^wanad  ooil  from 
dynamo  terminals  to  work  a  awitob  connecting  two, 
three,  or  more  branchea  of  aooumulatora  in  parallel, 
thus  throwing  mora  work  on  mill,  aithom  waitt  of 
tturgy,  iu  proportion  to  the  speed  ot  the  wind. 
Aooumnlatori  oonld  have  their  conncetiona  varied 
from  parallel  to  aerlai,  by  hand,  when  wanted  tor 
lighting.  A.  H.  Ttiylor, 

[-iiiSJD.]— What  evidence  ii  Ihare  that  tha  rcla- 

ve  ooat  ot  a  horizontal  and  a  vertioal  windmill  to 

daanygivenworkiiai£50to£fiOO?  I  think  more 

ii  required  before  "Q.  B.  D."  oanfairly  be  written 

after  thia  statement. 

In  Amerioa,  where  they  do  ose  windmilli.  it 
takea  a  2&ft.  wheel  to  develop  a  little  over  lU.P, 
Inaotnal  work  on  the  average  for  eight  houraaday. 
The  old  oomputation  is  four  to  one  tor  the  relative 
effiaiency  of  vertioal  and  horiiontal  mills  as  known 
'  Smeaton'a  time.  Haa  tba  horizontal  mill  been 
much  improved  as  the  vertical  hai  by  the 
Amerioans'i'  Coald  we  have  a  diagram  of  tbe 
spring  and  rope  arrangements  of  Mr.  Vallauoa's 
illf 

The  single  advantage  horiiontal  mills  appear  to 
ive  at  first  sight  la  simplieity  of  gearing.  It 
would  be  just  as  easy  to  ereot  a  vertioal  mill  on  a 
flity  honieiop  as  tha  other,  perhaps  easier.  But  if 
the  horiiontal  wheel  oould  be  improved  to,  say, 
half  the  efficiency  of  the  other,  the  simplieity  of 
the  gearing  might  give  it  tha  pull. 


[20900.]— Is  answer    to   "  A.,  Liverpool,"  page 
MJ.  I  should   like  to  remind  him  that   a  steam- 
engine  would  not  revolve  if  tbe  flywheel  was  taken 
off;  still  be  would  not  like  to  say  that  it  waa  in- 
ferior in    power    to    the     Eoiipile    of  Hero  the 
Alexandrian,  simply    because   the  engine   had   a 
dead  centre,  and  the    Eoiipile  had  Dot.     I  should 
liketo  oall  tbe  aitantion   of   those  gentlemen  whc 
object  to  my  windwiJls  because  ot  the  noise  and 
-ring  of  the  saila  against  the  framework,  to  two 
ng>    that    they    appear   to  have   overlooked— 
uely,   the    centrifugal    tendency    of   the  aails, 
I   the  fact    that    the    framework  which    they 
ike    again  It    moves     in     the     same    direction, 
ii    of   which   would  tend   to  prevent  violent 
itact.      However,    should  any  of   your  readen 
0    think    of  making    one,    sull    be    in    doubt 
'V-z    >riint,    it  can    easily    he    prevented    by 

igingthe  sail*  nearly  at  tbe  centre  (ot  tbe  sails), 

leaving  the  longest  sides  pointing  inwards  when 
the  sails  are  iSatA.  If  this  is  not  sufficiently 
inlalligihle,  snd  the  Bdltor  thinks  it  ot  inffieient 
interest,  I  will  send  another  sketch.  1  should 
advise  Mr.  Barker  Starkay  to  pivot  bia  sail) 
slightly  ececntjieal,  inataiaff  of  hinging  them  a* 
ahowa  is  his  sketch,  or  they  will  get  wrenehed  ofl 
their  hiiwaa  in  a  stiff  breeie. 


eirhiiwaa  u 
WalMU. 


oapkble 


IS>  8II.TBB  nLK  OF  KSWTOVUMa. 
ztUmi  to, 

■_  .rs 

a    soratah    thnmgh  tha  sUrer,  but  a 

tbeailver  film;  ansh  •oralohaa  I  have 

seen  by  hundreds  that  hava  Teflaf  twl  light  traa 
their  sides  in  a  different  diiaotioa  from  the  light 
from  the  geneial  auzfaoa,  and  It  ii,  in  faot,  in  tkia 
way  that  they  beootna  visible.  To  maka  thia  (lain 
let  AB,  Fig.  I,  rapieacDt  a  section  of  tbaWTtt 
film,  greatly  magniSad,  dLOwing  a  soratdl,  C  O. 
Now  with  my  t]n.  Caddingtan  I  nan  aea  that  tha 
light  is  rsBeotwlfrMn  it*  iida  Oot  D  aa  a  biightllD*, 
the  depth  of  tbe  aoatah  not  Sjoing  thcowb  lb* 
silver.  Kow,  to  show  tha  appliaatioD  of  llua  fast 
—  the  proof  of  what  I  aud,  in  that  pact  whieh 
r.  Hadsen  quota  from  my  l«tt«r,  lot  A  B,  Kg.  1 
a  aaation  ot  the  ailvn  film  (gwatly  magtillUa  of 
coarteto  make  the  WMonIng  plain  to  thooya): 
we  will  anppoae  it  haa  a  depniaion  tin.  wida^aad 
that  from  the  edge  of  this  dapwailon  the  mm 
gradually  deoreasaa  in  thiaknaM  to  DolUnffMllt 
centte  C,  snd  then  gradually  inoreasM  to  lae  fsU 
'the  film  at  iU  other  edge.  WewiU 
ikneasot  tbe  film  to  be  „£!■<■>-;  >Ua  h 
I  estimate,  and  is  virtnally  aoosptd  i 
len;  of  oourse,  much  depMLda  catkt  I 
Btjeugth  of  the  solutions.  D  B  is  tha  perpandloaht 
of  the  general  lurfaee,  D  F  is  the  perpond laniard 


inthalhi 
21n.  ipaoalurf 
yBDtaUl 


ida  of  the  depression  C  D,  ei«Btad 
C  D  G.  Let  D  be  tbe  centre  ot  a  I21n.  I 
lOOin.  focus  ;  now  an  incident  ray  E  .  _  ,  ._ 
tbe  general  snrtau  would  be  reflected  baAtsL 
the  loans  ;  hut  it  it  feU  on  thesurfaoa  D  C  itwiaU 
be  reflected  to  U  th«  same  diatanea  from  Ills 
perpendicular  as  B  is  from  F.    B  F  belngthsNM 


of  the  film,Ti£,HLX 
a.    Now  BTa^ 
im  D,  but  the  taaw  to  whioh  tba  i 


distal 

iin.froi 

ray  D  H  has  to  travel  U  200  haU-inahes;  I 
the  distance  I J  will  be  200  "        -  "  ■  - 

200  "  sigin.    Now  the  aam 
the  other  side  C  B  of  the  depre 
the  ray  from   that  side  will  1 
distance  K  to  the  left  of  tbe  foons  I ;  1 
distanoe  K  J  will  be  doable  U,,  u.,  ,igin.  H«r 
iewedbythe  onuded  eye,  andiaskU 


I  reaoaning  i 


wSlSowtblt 


[easthe^iuin-ThalM 


to  be  tbe  "  least  particle  which  oan  ba 
by  the  natural  vision,"  but  we  do  not  (I 
unaided  vision — we  use  an  eyeplMethat: 
posing  that  a  lin. 

lin.  eyepiaoe  wanb ^  . 

fere,  the  ^  X  M  -  4I1., 
siie  of  HJuin.  A  apawn* 
film  woiOdbe  ntttaly  ipaM 


unaided  vision— wo  use  an  eyepieoa  t 
the  image.    Now,  supposing  that  a 
magnifies  five  times,  a  ^in.  eyepiaoe  won 
twenty    times ;    thereto—    "■  -      '     "  ' 
which  ii  IGO  tlmsi  the  si 

covered  with  a  ailver  film  i.-_ — ■-,- 

aa  to  definition,  if  tha  allvor  film  waa  oatmiil 
over  with  audi  depreaaious.  I  may  jut  oksBli 
that  no  attempt  at  representing  to  soalo  hsi  bsB 
made  in  drawing  the  figures,  not  meiety  topn- 
sent  to  the  eye  an  aaiiatsnoe  to  tba  train  olnssw- 
ing;  ot  conrse  the  silver  film  ooght  tohsasstft, 


that  such  a  curve  could  bl.  __  „ 

fin.  from  a  straight  line.  I  must  aontiai  (Bat  I 
eel  more  tban  ever  tha  importanoe  of  iMUagai 
even  deposit  of  silver,  for  «a  need  not  sapp — 
depressions  to  go  rigbt  through  tbeailfl' 
nead  go  only  haU  through  if  we  sappooo' 
be  half  the  above  width,  and  tha  aama  y 
bepiodnood.  Of  aoons  tha  unavwDaM  ota  Mint 
film  wonld  bo  of  an  imgolai  sbatMtor.  Ikan 
■upposed  it  to  be  regnlar  oa  aamallporttealtb 
suifaoe,aoaa  to  roBMn  oat  the  ifaat  of  liMfriHf* 
iuiin  the  limila  nt  the  "  '  ' 
.  .  New  snppoae  that  tl 
d^oait  oxtoBlt  orar  Bin.,  aad  thii ! 
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Mon,  and  thit  the  iiregnlarity  la  onl;  lo  gnat  aa 
to  M  ono  qautm  tba  thiolniau  of  tha  Rim  in 
deptfa.  Nov  M  the  3ia.  ia  iriilth  will  icduoe  the 
STil  aSaot  to  oao-third  tha  ahuva,  ■■  ihsira  in 
Fig.  2,  and  the  one  quirtar  of  the  thiaknesa  uf  ftir 
film  will  luithar  reduce  the  evil  eSeatoae  qaaiter, 
itfdUowa  that  the  evil  effect  will  be  leduoed  tn 
ona-twaifch,  and  aa  I  hare  abore  oonoladad  thai 
tha  evil  u  aeen  ia  Fig.  i  ii  IGO  times  what  would 
bs  Tiaible  with  a  iin.  eyepieoe,  the  one-twelfth 
of  thia  ia  abaot  thutaea  timeaalHrger  than  wl 
ooold  be  seen,  it  foUowa  tbet-aaohan  irragnlaiit]- 
Vonld  be  Tacy  detrimental  to  definition.  In 
further  «nfeu  that  aaoh  resalti  greatly  alarm 
kod  I  ahall  ba  very  glid  if  aaoie  eiror  can  be  f  (and 
in  the  laaaoaing  er  ailealationa,  for  oeitainly  if 
coTTsct,  than  a  variation  in  thiakneaa  of  jvi^Bqin- 
onght  to  perceptibly  inteifero  with  thedeflmtioi 
wiUi  a  Jin.  ajepieoe.  All  thiimakea  ma  think  tba 
theoontaat  test  ia,  aa  '*  Priamatiqua  "  baa  aaaartad 
not  to  be  Tailed  on,  and  thathe  waanotmiatakan  ii 
hia  aaaertioD  that  he  hsa  seen  a  flat  that  itood  th< 
oontaot  teat  well,  nttaily  break  down  ande 
the  telaaoopiii  teit  that  ha  applies  and  reaommendf 
I  hope,  aa  the  labjeot  <it  tha  aSaot  of  Inequalitie 
in  the  depoatt  of  the  ailvei  film  haa  now  beai 
brought  forward  again,  it  will  ba  thocongbly 
thnahed  out  buth  by  our  matkematiral  and  piacti 
nl  frienda,  and  that  in  a  friendly  way,  tor  1  an 
anre  we  all  witb  to  gat  at  tba  truth  about  thi 
moat  important  qaeatiou.     I  have   long  thangbL 


I  of  the < 


eat,  of 


the  modern  refleotar  'ia  ila  'ailver  Blm,    but  I  ilid 
net  think  it  wai   ao  weak   a  point   aa   the   above 
naaooingi  and  oaloolatioaa  aeem  to   shew  it  to  be. 
1  had  oertainly  noma  to  the  ceaoliuioD  that  a  varia- 
tkn  in  tha  thiakneaa  of  the  film  would  be  datri- 
natal  to  defiuitioQ  i  this  1-waa  aure  of,  from  the 
hot  that  the  aides  of  a  aecatoh  on  the  film  did 
laleDt  light  not  tu  the  fooua  but  tu  the  two  ai  ~ 
of  it,  bac  I  had  not  attempted  to  salaulate  it  a 
TL^  loniemiatake  be  foaod  in  my  oaloulation  I 
H.  A.  VMaeU 
iddenbnwk  Villi,  LoTe'lane,  ijtuarbcidge. 


id  my  aoggeition 
-ome  being  anperadiied  to  matter  '^  ohimar 
Ba  haa  ao  aaturated  hia  mind  with  the  teaohiuga 
d  Baehner,  Holeaohott,  and  the  other  Gecman 
fiJmiMt  of  para  nlera-Btaterialiam,  that  he  it 
aable  to  appraoiate  any  idea  at  a  power  or  eiiaC- 
wa  Bat  inolDdad  in  "  matter  and  motion."  I,  os 
Vn  other  hand,  aae  no  reason  to  change  tha  opinion 
ainiud  in  the  flrit  aenteaee  in  the  fint  edition 
t(Bj  "  Bleotrioit;f "  :  "When  we  endeavour  to 
mljaa  and  simplify  onr  ideaa  of  the  Dniverse  of 
>Ua  we  form  pan,  we  find  that  we  reduce  it  to 
ttiM  dittinot  oonoeptioni,   whiob  we   define  ae 

Viannot  aeparate  tbeae  or  really  oonoeive  either 
nabj  iCealf,  ;r>^  aa  oiathcmaticUna  abstract  par- 
Uiolar  qnalitiea  and  fnnationi,  and  eipreaa  them 
by  lymbola,  ao  we  do  with  theee  primary  entitiea. 
At  £iit  wa  oonoeiTe  aa  inert  in  itaalf,  tha  Bocond 
■  tliat  whiob  acts  upon  and  moves  matter,  and  the 
lUid  a*  that  whioh  oontrola  both,  and  alone 
fCaMMea  Tulitian  and  intalligenoe." 

A  school  of  philosophy  wbioh  pretends  to  under- 
ted  man,  but  ignores  the  aool ;  which  hopes  to 
^taia  the  nruverae,  while  denving  Qod— that  ia 
Id  uy,  which  baaea  itaalf  only  on  matter  and 
■Minu  is  to  mj  mind  so  "  ehimarioal "  as  not  to  be 
nnli  liataning  to.  I  ihonld  pay  as  mnoh  atten- 
liti  to  the  desoripUon  of  the  soeneay  of  a  eonnUy 
If  1  nan  bom  blind,  or  to  the  artiatlo  teaabinga  of 
tpBnon  daatitnte  at  perception  of  colour. 

M  us  test  this  lor  a  moment  in  the  picture 
dmnfaj  "F.W.H."  of  the  "ether  representing 
Ikeattimate  atato  of  matter,  filling  the  nniveraa 
Unitcly  distended,  yat  poeaeaaad  of  inherent 
An«  residing  in  its  minntest  partiolaa,  beceming 
nanitMt  and  phenomenal  by  aoncaatrationa,  aach 
M  the  wntnal  aUnotion  or  repulsion  of  ita  atems 
WNid  eanw."  Tha  relation  of  ether  to  matter 
IwDg  hen  the  lame  as  my  own  anggeetioo,  of 
MUM,  I  do  not  touch.  But  we  see  at  onoe  that 
this  ijiool  ef  thonght  haa  to  atart  with  some  tre- 
neidani  aaniuptiona-.  it  begioa  with  the  unei- 
fllined  axiitanoe  of  tbia  ii4>niCude  of  atoms  having 
•ataraiM  attribntes  which  theydo  not  manifest.    It 

iWiBa,  tA  life  and  intelliganoe,  arise  from  the 
■lliial  aotions  of  these  atoms  under  conoentration 
— 4h>t  Ii,  It  wMJy  rtpaiUUit  anyfonx  or  any  vUl 
iimkM  from  or  nttrnal  to  Iht  material  atoim. 
Tkat  itf  in  faot,  tha  basis  of  this  school  of  philo- 

■  to  be  a  fnndamental  prinoiple 
_    "  'ita  can  poaseas  powers 

BMMMad  by  tha  inaividual  anita. 
uaabia,  oan  only  exhibit  and  apf  It 
i^i —  jg  y,g  alomente  out  of  which 

Moetitnted,    The  attraotions 

at  Aton*  of  matter  oan  only  b« 


lDoV,]i 


lfaapowH>axirtfau 
Iha  opaiMtlMi  fi 


imagined  to  oonatitute  a  living,  thinking  i 

one  of  two   plana.    Bither  the   primary 

matter  moat  have  in  themselvea  the  pow. 

and  thought,  or  aomething  not  inolujded  in  theae 

ultimate  units  muat  be  added  to  them. 

It  ia   at   once  demonstrable  tliit  the  units 
atoms  of  matter  do  have  "inaomeocaultwayfor 
superadded^'  altbongh  that  appears  "  ohimerioi 
tu"F.  W.  H."     Unergy  ia  kaowa   to   as  only 
displayed  by  matter ;  yet  no  one  would  venture 
assert  that  energy  ia  matter.    But  energy  is 
inherent   property   of   the  atoma  of  matter  ;il 
were,  the  atoms  could  not  part  with  it.    Each  at 
muat  for  ever  retain  any  property  which  is  inheri..— 
ia  itself,  or  it  would  ceaae  to  eiiat.    Bnergy  is, 
however,  freely  transmitted,  and  is,  in  fast,  for 
aver  flowing  through  the  Uuiveraej  eharged  now 
upon  one  atom  or  aggregation  of  atoms,  with  tha 
ipeedof  light  it  is  transferred  to  far  distant  atoi 
and  aggregations. 

I  said,  p.  643,  that  the  very  fundamental  pro- 
perty of  mutter,  ita  weight,  "  is  not  a  property  of 
matter  at  all— it  ia  a  measure  otfaru,  which,  for  all 
may  be  a  aomething  anperadded  t 
ich  is  the  remark  "  ¥.  \f.il."  floda  a 
But  he  knowa  perfectly  well  tha 
aay  heat,  are  absolutely  thna  sopei 
'  ■  '     liaplayf 


latter,"  ? 
,e  forci 


added  .     . 

If  they  are  tranaferred  from  one  atom  to  another, 
they  are  superadded  to  the  receiving  atom,  an 
they  are  something  external  to  and  diatinct  fror 

Truly,  they  are  manifeated  ooly  by  means  o 
material  atoma,  and  their  apparent  existeooe  is  i 
the  form  of  motion  uf  auch  atoms.  I  say  thai 
apparent  existence ;  onr  only  measure  of  energy  i 
the  quantity  of  motion  manifeated  by  a  quantity  0 
matter,  and  though  mathematicians  aometimes  tall 
about  pure  motion,  mation  apart  from  something 
moved  appears  to  be  an  onthinkabla  n''—  "  ■ 
that  does  not  prove  that  "  energy  "  haa 
of  its  own,  that  onr  mtature  of  it  defin 
alao.  Every  action  of  energy  indioatet  the  thought 
that  ita  Boucae  is  not  mMier,  but  aitl. 

Here  we  oome  to  the   distinction  between /o 
and  entrgy/  as  to    which    mnoh  oonfitaion  exi  ._ 
Foroe,  mathematioally   considered,    i^  aomething 
from  energy  ;  but  aatually  itls  a  manites- 


tatiun  of  tt 


is  the  relati 


^,    .  .  ,  molecular, 

meehauical.     This  is  much  too  large  a  subject 

is  transferred,   and  separate  from  matter,  aa 
have  seen,  force,  or  some  of  the  forces,  are  i 
pendent  on  the  nature  of  matter,  and  may  be  o- 
ceivad  aa  an  inherent  property,  or  aa  a  capacity 
conferred  upon  the  atomn  of  each  kind,  or 
sequent  npon  the  combination  of  different  atos 
'at  is,  the  capacity  to   exert  force  depends    ._ 
eciai  modes  in  which  energy  can  be  anperadded 


forms  of  i 


This  i< 


.aaily  a 


energy J  i 


force.    None  the  leaa,  it  ia  clear  that  ev> 
gravitation  is  the  eipreasion  of  some  relation 
-latter  and  energy,    becanse   the  interchange 
irma  whiah  is  the  basis  of  the  correlation  (or  d 
dation)  of  the   forces  and  the    conservation  __ 
energy  inclndes  gravitation,   which   foroe  is,  in 
fact,    the    great  atorehoose    of  potential  energy. 
"  C."  (2G922,  p.  \i)  asks  us  to  reconcile  two  tUte- 
Antaaa  to  tha  doctrines  of  evolution.  Canon  Cucteis 
lya  the  doctrine    merely  eiplaina  the  procai  of 
reation  or  coming  into  being  of  the  aeCnal  forma  of 

[istence,  bnt  does  not  affect  the  idea  of _  , 

but  Herbert   Spencer   says,  "  If  there   haa   been 

there  has  not  been  special  creation ;  an 

changeable  laws  negative  the  conception  of  diviui 

government."  Whyattempttoreooncile?  Different 

people  form  different  notions  on  all  subjeata,  and 

-lote  especially    as  to   abstract    tdoaa,      Herbert 

penoer  la  a  man  of  the  highest  abilities ;  but  we 

eed    not    trouble    ourselves    about    his    notions 

further  than  to  inquire  what  foundation  there  is 

for  them.    No  one  suppoaea  that  his  dogmas  have 

infallible  authority,  and  aa  he  most  certainly  does 

It  himaelt  know  what  he  thinks  or  believes,  he 

Ltirely  fails  to  inSuenee  the  thongkta  of  others. 

is  intellectual  tendency  is  to  tha  hard  atheiatia 

school  of  materialism,  while  there  lain  him  amoral, 

otional  force  whioh  tells  him  there  is  a  some- 

ng  Dorrespoudeut  to  it  in  the  oniveraa.    While 

talka  about   material  forces  and  anchangeahle 

laws,  he  admits  a  force  in  the  onivarsa  making  for 


tent. 


e  saja 


In  all  these  mattera  relating  to  theboundaries  of 
knowledge,  to  the  relation  of  the  seen  and  the 
maeen,  the  material  and  the  mental,  that  ia^in 
ither  words,  to  tha  fields  of  physica  and  metajdiysics, 
rue  wisdom  lies  in  recogniaing  that  the  modea  of 
tudy  are  absolutely  diatinct,  that  diSerent  laws 
)reTail,  and  that  the  very  modea  of  thought  and 
irdata  of  mind  which  lead  to  truth  on  one  aide  of 
ha  boundary  are  falae  on  the  other.  Bcienoe 
(whioh  ia  organised  knowledge)  ia  supreme  on  one 
side  of  tha  bonndary ;  on  tha  Other  imU,  wiaiMa  i 


ha*  no  baaia,  becaoee  we  have  no  knowledge ;  it* 

methoda  are  naeleu,  beoanae  we  oannot  eiperlment 
in  that  field,  therefore,  the  aoHialled  man  of  science 
is  an  impostor.  Aa  I  said  in  a  discussion  some 
time  sgu,  any  man  of  science  who  declares  that  all 
things  are  included  in  matter  and  motion,  and  that 
there  Ib  nothing  baaidaa  them,  tiiiu  /aeto  shows 
his  ignorance,  and  proves  bimaelf  a  pretatider. 
With  equal  trath  it  moat  be  said  that  the  man  who 
appliea,  ailhin  the  true  /iiniii  of  leitnce,  the  know- 
able  and  the  provable,  any  dogmas  or  notions 
derived  from  the  other  side  of  tha  boundary,  com- 
mita  a  corresiionding  error.  What  he  proclaim*  a* 
truth,  and  which  in  its  own  department  may  really 


.  pretended 
tligion.  There 
jnflict  between 
soma  men  of  soicuce  and  some  of  those  who  claim 
to  apeak  on  behalf  of  religion,  because  neitherwill 
recognise  that  the  two  are  diatinct  fielda  of  thought, 
in  which  wholly  different  lawa  and  prooessas  pre- 
vail. Thna,  in  the  apeciat  subject,  evolution— ^e 
phyaical  changei  the  univeraa  and  its  constituent* 
uade^o — the  lawa  which  govarn  thoaa  change* 
belong  absolutely  to  "acienec."  The  man  of 
science,  aaaucb,  haa  nothing  to  do  with  the  queation 

evolution,  or  hi*  definition  of  the  lawa  whioh 
govern  the  nniverae,  affect  the  entirely  diatinct 
queation  of  the  orisin  alike  of  the  nniverae  and 
Its  laws.  If  he  tonchea  these  on  aciantific  grounds, 
he  proclaima  himaelf  a  pretender.  But  it  ia  no 
'    attempt  to  bar  the  work  of  soienoe 

results  merely   because  they  confiiat  with  idea* 
derived  from  an  entirely  distinct  aouioe. 

As  to  evolution,  pretty  nearly  everyone  who  ha* 

_  ine  into  the  subject  haa  adopted  that  view  of  the 

proceaaea  of  eiiatence  ;  bnt  there  remaina  nntonofaad 

the  fact,  now  proved,  that  no  life,  however  hnmble, 

es    into   existence   except   as  a  sequenoe  of 

rions  life  ;   and   the  other  faat    that  the  self- 

itence  of  material  atoma  with  inherent  powers, 

the  development  of  faculties  of  life  and  miM 

from  them,  is  utterly  beyond  our  nnderatanding. 


A  XBTHOD  FOB  KAISINa  WATBB  AH 
UHUMITBD  SISIAHOB  IBBB8FBOT- 
ITB  OF  WHAT  18  KNOWN  AS  THB 
32ft.  OOLUICN. 

[2liyf]ii.]_Flx  a  small  oylindar  about  l^io.  long 
.  an  elevation  of,  »y,  60ft.  At  about  half-way— 
ii.,  25ft.,  place  a  dose  vessel,  to  bold  about  three 
gallons,  from  the  bottom  of  which  a  (in.  lead  pipe 


ked,  the  air  in  the  pipi 
withdrawn,  and  the  latter  consequently  filled 
with  watar  by  tha  atmosphere ;  then  open  tha  oook 
to  admit  tha  atmosphere  to  act  on  the  surface  of 
the  water  in  the  vessel,  and  by  than  working  the 
pump,  tha  water  oan  be  raised  and  discharged  aa 
above ;  or,  in  other  words,  by  using  a  series  <d  clou 
vessels,  water  may  be  raised  to  an  unlimited  dis- 
tance, itiespeotiva  of  onr  SitL  column. 

W.  H.  Wlldlr,  Plumber. 
83,  (Jrosvenor-street,  Chester. 

DrTISINd  APPABATTTS. 

iND  particular*  of  twi 
irsally  dividing  circle*  in 
ine  is  a  cylindrical  apparatus,  and  in  it  "  Rey- 
lond  "  will  find  some  likeness  to  Prof.  Fuller's 
latrument.  The  other  is  a  plate  divided  on  edge 
>  attain  greateat  acanracy  and  eonvcuience,  and 
iklso  to  leave  face  free  for  inspection  with  any 
'  illy-needed  prime  numbers,  ^c.  Thia  devlaa 
iple  and  inexpensive,  and  is  more  capable  than 

It  sight  appears.     Prime  nnmbera  can  be  got 

from  it  by  dividing  a  circle  into  one  that  ia  lea*  ud 
another  uiat  ia  larger  (to  an  equal  extent),  and 
then  takingthe  mean  diatance  by  diagonal.  Thn*. 
tnthe  "b!m."  lat---   -    ' :_...  T? 


ipeciaUy-n 


?  diagonal.  1 
ry  edge  misht  ._ 
prepared  on  the  taoe-plate,  the  number  made  upon 
'  and  afterwards  transferred  to  aoifaoe  of  inaida 
kte.  Ita  total  oapaoity  ia  very  large.  Two  indioea 
_j  ahown  in  the  drawing,  but  a  third  would  be 
handy  for  large  nnmbera,  and  room  ia  made  on  born 
fur  it.  The  horn  may  he  a*  *toat  as  snlt4  tha 
maker'*  taste :  but  a  maiimnra  is  shown  by  tha 
outer  line  and  a  safe  minimum  br  the  inner  and 
dotted  one.  The  horn  is  removable  from  head, 
leaving  the  stud  as  a  fixture,  about  (  or  ,'.  diam. 
The  botes  all  atart  from  aa  aiiat  line,  that  fcv 
ippearanoe  and  convenience  of  nnmbariug  only,  aa 
my  atart  does  not  affect  tha  plate.  Twoorthia* 
cirdca  might  be  divided  onone  line.  T,  D,  IS  oonld, 
for  instaiwe,  bnt  that  might  lead  to  ooniuicn  «Bd 
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-C^Unirlcil  DIviiing 


ScUmc      af    Cfotute 


daje-ii.liea.lTlulUplo-Uine.DU   Plate 
ScaIc     5rnt  "Ifoot 


•nor.    Iti  tlaiplioit;  noden  It  inltibla 
MntrasUon,  uid   iu  o&piuit;  to  prodaoe  other 
pl«*MfM  knot  too  eipaniiTeUtbe. 

Tbi  nllnd«n  giTa  evary  nucnbar  hr  nnlti  from 
0  to  SU,  and  uiy  maltiple  of  2&0  to  260^  >  wid« 
nan  mm  do  not  reqalre  any  time  or  troabla  to 
Mt  IMM,  nor  aar  ooaatiog.  It  wall  ud  kooq- 
.  nWraad*  bom  ths  worm  w1ib*1  upwudi,  tbey 
WW  wmk  to  gnit  piaaltioo,  Om  wa;  to  truly 
MtWWOmHrliMlli  tooacitwitli  twoiimllar  tap! 
-  ar  hnb*  m  oppoalto  aidw. 

^•volQtM  ihow  how  ths  ipiral  (1)  waTerU 
ll  HlwiT  nnlta  into  bariuDtkl  airaalu,'>nd 
-nttiaal  form  o(  the  linur  (I)  orliadar. 
B  ikowi  how  tb*  OTolnte  ot  (2),  wound 
it-  ntMM  war,  mak«  a  nnlt-by-nnlt  dlTkUng 
vlWw.   PraoUoaUf,  a  apttbw  of  dlio*  on  an 

ir  vS^kIm^  Md  dirldad  OM  Mid  to  lani  and 

«r<«ll|Mwto,  the  dlfbiona  bshic  Jainwl  bf 
jiitMMlnli  woBldU  dl*Ul>d  Into  aa*  Intw- 
lM»iiftliiii  nqolrad.   Thar  Maid^a»M  U 


cEoied  up  together  foe  a  diriaion  orlinder, 
for  aspuBte  rue.  The  linetr  ojlinder  ii  gu  eouuo- 
mued,  the  diTuiioiu  aa  it  being  eqai-diitant,  2S0  to 
lem  being  repreeented  ooan  eqatl  numbar  of  liaai 
lUn.  apurt  i  or  Cba  diiiingteT  mtj  be  redaoed  aboat 
lln.  bj  biisating  all  tbe  numben  iu  the  firtC 
hundred,  and  thea  adding  the  eren  numbeia  uf  tba 
■eooad  hundred,  ind  Che  remainiag  fifty  in  (eriea  ; 
bnt  there  are  jut  m  many  divlikiDi  to  muk  u9, 
and  tbare  u  a  little  liability  to  arror.  Tbe  oylindar 
may  be  used  with  vernian,  or  a  letiea  of  atripa, 
fliabla  Co  either  flame  or  index  OHriiaga,  and 
divided  7  to  13,  Ao^  mev  be  eabatitaCed  for  it.  Tbe 
wocm-whael  it  aappoaed  to  oontaia  SfiO  teeth  ;  ume 
nomber  a*  lidad  aylindar'i  diTided  linai.  Any 
unmbec  would  do,  of  ooune,  and  when  multiplying 
began,  any  dlriior  of  it  might  be  multiplied,  aa 
well  aa  the  nnmber.  Ths  oyliuden  are  turned  by 
milted  portiana  on  baae,  thoogh  it  la  poiiible  to 
nuke  a  ittoogly  monnted  index  aarriage  rotate  the 
ipiral  oylindar  and  worm ;  tha  apirala  then  being 
numaroua  and  deeply  out,  and  the  index  being  ra- 


Tbs 


•  onlyo 


rev   and  milled  wheel,  the  fint 
dotted  in,  and  the  latter  shown  above  the  aarriage. 
It  ia  quite  oonvenient  for  a  peraon  of  oidinarj 
height,  and  tha  lined  oylinder  ii  in  exeellent  plaoe 
.........      n_    ..  ■ .  nififliB,   tba  spiral  and 

Loellant  reinlti  as  marks 
ight  oarry  both  spiral 


other  divii 


vSion.  would  give  exo. 
only.  Tba  one  oylindar  mig 
and  vertioal  marka.  with   i 


a  tba 


e,  add  a  tine  or  point  to  take 
i  of  the  cylinder  maksa  it 
.rk>.    Thia  whole  davioa  ia, 


I  will  aend  partioulara  of  a  ainite^ivldiug  oompau 
ot  great  range— one  that  can  be  abeaplj  made,  and 
aa  easily  >et  and  niied  ai  any  ordinary  dtviden  ; 
also  an  extra,  by  tbe  nae  of  whjob  in  oombinatlon 
any  number  can  be  sot.  I  think  it  is  free  and 
novel ;  but,  though  ot  my  own  reoant  deviaing,  am 

not  quite  ton. 
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[S6966.]~I  AWAtTRl)  lut  FridRj'a  iiiue  of  the 
BiCGi.)SH  Hechaxic  to  VM  what  uiher  obKrvers 
BOtfd  in  this  DOaaltition, 

N»r  Gioja,  &nd  betweea  it  cad  the  N.  Tale,  are 
tiro  short  moDHtnin  chnina  pacalUl  witb  the  limb 
at  the  mixia,  aod  leariag  a  nairoir  unooth  lurfucK 

Ciatthepole.    With  il  6na  3 j  luhromitic  Aide 
an  WM  mtohcd  until  it  joit  tonahed  the  com 
oencemcnt  of  the  narrow  ■trip,  then  it  appsared 

SoiMtcd  npoo  tlie  itrip ;  finally,  before  diaippear- 
g,  mingling  iti  Iwut  with  tbc  peaki  of  thi 
nearer  cihain  Tsfuied  to.  Its  disuppeirnnce  wu 
imtantuieoiK. 

ScTOD  minutei  afterwarde  I  looked  again,  and 
WH  anrpriied  to  Me  tbat  tbe  gtiu  had  already 
emerged,  havioE  been  occnlted  hy  a  emaller  portioi 
d  the  moon'a  due  than  I  was  led  to  eipect.  I  an 
enrions  to  know  if  any  other  observer  saw  th 
ippannt  projection  of  the  itar  on  the  lunar  face 

Woodbridge,  March  14.  W   lU. 


[269ee,]— As  Mt.  W.  G.  PranfcB  (letter  >a027 
pge  32)  appean  to  doabt  whether  thli  phenome- 
HHt  oonid  tiave  been  obierved  so  far  north  ai 
Greenwich,  I  may  inform  him  that  it  was  seen 
nder  very  favourable  aircunutances  from  the 
sorttaem  auburba  of  London,  and  mutt  therefore 
kave  been  tiia  visible  from  our  National  Obeerva 
lory.  I  iiot*d  both  the  diaappearanoe  and  reappear 
aose  of  Aldebaran,  which  in  each  cane  appeared 
to  be  inetantaueoas,  and  the  duration  f  the  occul 
tation  agreed  pretty  closely   witli  the   predi  ten 

Hr.  Franks' Burpiine  to  hnd  tbat  tbe  occulta 
wu  Dob  visible  at  Leicester,  nor  evea  at  C  r 
«t«r,  the  Utitade  of  whicb  he  etitoa  ii  onli  >  u 
~  ~    lorth  of  Greenwich  will  pei 


According  to  Uildler,  the  neighbouring  star, 
Bradley  IMG  (I1.A.U.  2347),  tbe  place  of  which 
for  1B56'0  is— 

viih.  2m.  60-Bls.  +  Io°  34'  0'4"  (Polk.  Cat.  1855), 
is  moving  in  almost  the  sHme  direotion  and  with 
the  same  velocity  as  45  Geminotum,  the  [ecnlar 
'  inn  of  Bradlef  1030  being,  acaording  to 
I  ■  in  lOtJ'l',  while  that  of  lo  Geminocum 

in  ITii'H'.     The  value  adopted  la  the  B  A.C. 

gives  for  the  secular  p.m.  of  Bradley  U>36  aboDt 
lii'3'  in  t-a-O",  Bradley,  however,  did  not  obierve 
the  declination  of  his  So.  imr, ;  the  value,  there- 
fore, of  the  proper  motion  in  that  element  assigned 
bv  Bailey  and  Madler  depcniia  du  a  compariion  of 
P'iazii  (1800)  and  Taylor  (1835).  It  is  certainly 
far  too  large.  Auwer«  gives  for  the  proper  motion 
H.A.  of  Bradley  1030  +  O'0O27d.,  and  fur  tbat 


SK 


In  dec 


isiblei 


in  the  latt«r  element.  With  theie  values  the 
modern  observations  agree  well  with  tboec  made 
at  the  beginnmg  of  tlie  oentnr)  In  the  Green 
wioh  New  Seven  Year  fur  ISU-l  the  BAG  values 
are  employed  for  Bradlej  1036  (+  0  0(J7i  and 
-013)  H    SBdler 

HESOUIiBS 

['  3G8]—THL  faithful  riprodnction  in  current 
iBiue  of  my  sketch  rcprcaenting  sunrise  on  the 
lunar  formations  Atlas  and  Hercules  prompts  me 
to  offer  a  drawing  of  the  latter  under  higher 
lUnmiuation,  and  1  do  so  the  more  readitj  because 


lete)" 


Bod   bis  expressions  of  blame  sgamst 
uthorities  moderated,  if   ho  considers  lhui.  i 
limiti  of  visibility  as  pablishcd  in  the  JV^    1    i 
mean   that  an   occnltatiun  will    be   iiBibU    U 
"every"  point  included  within  snoh  limits    L 
that  Uie  Bitreme  points  louohed    by  tbe  oorvea 
repreaenting  the  limiting  lines  of  vuibility  will 
it  represented  by  the  G-nres  there  gii  en 

With  the  large  body  of  observers  who  must  havf 
vatdhed  this  occoltation,   favoured    by  the  cUar 
■tmnephere  which    seems  to  have  generally  pre 
vmilcdat  thetime,  this  must  have  been  an  unaanally 
bTonrsble  opportunity  for  those  situated  near  the 
line  of  limit  for  noting  any  special  features  either 
of  gradual  extinction  and  recovery  of  brilliance 
or  St  repeated  disappearance  and  rsappearan 
Aldeharan,  dne  to  graiing  along  the  icregul  u 
of  iiiubeQ  of  the  lunar  rimb.  and  I  hope  «     i 
Icam    that  some    observations    of    interest 
■eonnd.  W  T  N 

las  FSOPEB  UOTION  OF 
45  OBHIKOBira  AKD  STABS  SB&R 
[26967.1  — The    very    unequal    pair    O  i, 
43  GemiDOram,  is  entered  in  Gledhill  and  Cross 
ley's  "  Handbook"  as  a  probable  binary,  the  change 
ID  ajigle  being  large,  with  a  small  •< ">""•'>'.>■• — 
the   distance ;    bnt  the  change  obs 
■~"    a  from  the  propi  " 


no  mention  that  it  was  kalf-ii:c!  Since  the 
h  was  drawn  to  no  particular  scale,  such  an 
issiou  may  he  misleading.  I  olncrve  that  the 
prmt  ishalf  thesiie  of  the  sketch  ;  hence,  perhspi, 
the  reuuD  of  the  intcrpolotiun.  Uncke'a  division 
is  shown  too  plainly  in  the  foreground ;  it  is 
ely,  if  at  all.  visible  just  there,  owiug  to  forc- 
eniug.  I  believe  it  is  my  own  fault ;  in 
Btrildng  out  tlie  ellipse  1  must  have  left  the  pencil 
''ac  nnobl iterated.  A.  pQrcy  Smith. 

[We  of  course  added  the  wurils  -'half  size." 
The  sketch  as  sent  was  too  largo  for  onr  pages. — 
Ed.] 

PUBLIOATION'S  OF  THE  L.A.8.  OBSBB' 
VATOBT,  NO.  1-AN  BXPLANATIOlf 
—THE  MEW  VABIABIiB  V  CASBIO- 
PBLS-A  MISSINQ  STAK. 

[-26070.]— Will  yon  kindly  allow 


s  causing,  i 


iTe  thought 


UiiB 


The  a: 


■ually 


standing, 

_  1  ?    Law 

No.  23  of  the  L.A 
be  entitled  to  receive  all  pn! 
free  by  post."      Members  i 
that  the  Observatory  pablii 

law.  May  I  Iherefure  state  luob  luc  uud<:l>i»u>/ 
Publication  No.  I.  is  not  published  at  the  ex- 
pense of  the  society  at  all,  and  therefore  dues  not 
come  under  law  No.  23 '! 

The  new  variable  near  n  Cassiiipeiie,  for  whidi 
Mr.  Baiendell  snggeata  the  letter  V  has  now 
dwindled  dawn  to  an  extremely  small  star.  In 
case  auy  of  your  readers  are  following  it  through 
Its  mininmrn,  1  give  another  drawing  of  the  Eeld. 
showing  the  compaiifiou  stars  Mr.  Baxenddl  and 
njself  are  using.  The  drawing  was  mads  on  the 
light  of  Feb.  27th  with  u  power  uf  200  on  the 
■"--,  Equatorisl.    The  stars  marked  A  and  B  ar« 


(3  nights)  ;   1B4732. 
_    lia-Bo-  :  B'iiSo    :  (anights)  :   \m;-H. 
.,       aO'TO"  :  3*J5'  :  (anights)  :  1870  21. 
(J        78-1'    :  a-4o"     :  (3  nights)  :  1878  I-'. 
Hall  73-13°  :  2-980'  :  (3  nights)  :  1870-19. 
I>cmbawBki  failed  to  ice  the  romei  under  the  best 
etraditioni  in   1865.    I  have,  I  thiuk,  alluded  else- 
when  to  tbis  object;    but  my  attention  was  re- 
cently drawn  to  it  by  a  reqneat  from  Mr.  Gore  tor 
its    proper     motion.       For     this     Aiiwers    gives 
~  O-DDlSi.  and  -  0  104".     c  Delphini  it  another 
object  of  the  same  kind,  the  change  in  both  being 
at  Crrt  sight  apparently  orbital.     lu  the  case  of 
I  Delphini  the  angle  changed  through  over  thirty- 
three  d^rees  between  1851  and  1S7'J,  the  distance 
remaining  constant  at  10-3'. 

There  are  a  couple  of  very  widely-separated 
Stan  near  4ii  Geminocum,  whieh  are  moving  in 
a^iuently  the  same  direction  as  45  itself,  bnt  with 
—ester  velocity.    They  form  Nos.  '■'  --■'  '"'  -' 


"Unt 


„.j    Uber  i3io  Bigei 

S60  Sternen,"  and  are  P.  vi.  3^ 


being  +  11 
GratlteinE 

P.  Ti  33^ _. 

fImm  of  these  three  stars  fur  1855-0  are— 


the  A' 
O-OOOas.  and   -  0217',  and  that  of 
'.  vi  33^   being   -^  0-0007S.  and  -  0-208'     "' 
"   "        t&reei         "     


P.  vi  B»  vi,  69  43-07 

P.  vi,  333  Ti.  69  ul87 

U Geminonui  viL   0   295 


(Uisehof) 

(liischof) 
+  16    0  28  8 
(Polk.  Cat.  IB55) 


Hercidea  is  one  of  the  objects  allotted  for  study 
tbis  session  by  the  lunar  section  of  tbe  L.-LS.  A 
curious  feature  about  Hercules  is  a  series  of  bright 
point*  forming  a  species  of  circle  just  lothe  north 
of  the  large  interior  crater,  unnoticed  by  Schmidt, 
but  seen  by  Haeckel  and  corroborated  hy  "  our 
able  aelenograpber,  Mr.  Elger.  On  Feb.  6  I  saw 
the  spots  noted  in  accompanying  view  to  the  N.W. 
of  interior  crater,  but  on  March  6  I  also  glimpsed 
the  spot  figured  on  the  N.B.,  and  the  whole  space 
within  tbe  supposed  "ring  ''  soemad  brighter  than 
the  rest  of  tbe  interior  of  Hercules.  Feb.  37 
I  noticed  a  bright  spot  just  on  the  border  of  the 
shadow  in  Hercules ;  it  is  unmarked  in  the  sketch 
already  given  in  the  MkciiamC;  but  I  mentioned 
it  b)  lAi.  Etger,  who  happened  to  be  observing  at 
about  tbe  same  hour,  and  am  very  pleased  (o  learn 
that  ha  also  saw  the  spot  which  may  probably  be  a 
formation  more  N.  still  than  the  "ring"  above 
mentioned.  But  there  was  no  sign  of  it  either  on 
the  6th  of  February  or  the  same  date  in  March 
under  higher  illumination.    The  N.  rim  of  large 

brilliance  comes  the  Qortbern  ritn  of  Ut 
itself.  The  S.  boundary  seems  to  disappear 
a  high  sun.    The  accompanying  sketch  wi 


indei 


under  tolerable  definition, 
with  power  60— liW,  on  my  SJin.  Cslver.     I  wish 

Hercules.     "  North-east"  in  ray  last  letter  should 


,,.,-.    H     10-2 

1)     [1'.1 

.     K     120 

fc'     12-6 

Mr,  Ba^cnddl'i  observations  and  my  Own  are  n 

ollows— 

18H6     Nov.30    8-.1  K     I3j7     Feb.l«]l-OB 


Mr.  Basendell,  jnn..  findn  Ihiit  the  sUr  D.M.  «', 
No.  lO'J,  which  lies  ll>cc. /.  ttio  st-jrC  (let.2G8,'U>) 
is  invisible  in  hia  Uleocoj.c.  On  Feb.  27Ch  not  • 
trace  of  the  star  toold  be  aten  wiih  the  171in. 

T.  B.  Bapln. 


SAT    AND   NIQHT   IN   NSBUL.^. 

[■26U7I.]— TkeBe  is  not  a  pirticle  more  ground 
for  "  F.Il..\.S."  lo  call  the  day  of  the  body  in  the 
Andromeda  Nebula  ■■cL.li:iuuril"  than  for  us  to 
have  had  day  hero  while  pari^iiig  throngh  the  tail 
of  the  comet  of  July,  1861. .  S.-nrly  from  sunset  to 
sonrise  we  then  hnd.  ait<'iii|lng  frum  us  toward 
Capricorn,  at  least  GFty  luillion  miles  of  some- 
thing as  luminous  as  .ill  the  outer  regions  of  tbat 
nebnia.  Yet  no  one  con^idertd  our  state  other  than 
"night,"  though  the  LLitrouomers  complained  of 
seeing  fewer  stars  thi>u  usiul.  If  the  new  body 
has  "  continual  day,"  it  most  he  of  two  very  difCie- 
eat  sort*— a  "day"  Ihiit  ia  day  while  the  dsnaa 
central  nebula  is  in  i-i^-ht,  and  a  "day"  that  SI 
rather  night  when  it  lias  set  waist  their  boriioa. 

March  14.  E.  L.  O. 


,„„  „....  II.  (1.  P.'  (lciter2i;i)l2)thBdeairabllit5r 
of  producing  a  powerful  induced  current  with* 
minimum  battery  power. 

For  the  eiaminalion,  mopping,  and  pbotograpl*- 
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iag  of  *H>lnt  ot  mnUli,  alloyt,  iiiiiKlguiia,  motal- 
if-jf  aui)  fiitt.,  and  ■!•>>  uiany  uf  ths  lactAllJc  lalti 
in  ihp  diri'k'i it'll  t>r  |ili}'»ical  mill  clieuiinl  roiiaanih, 
■  |v*(C[ul  n>it  u  iiiiliiivntalila ;  but  not  in  all 
tttf  liMt  it  advjnUK«uu>iy  aupjily  the  pliwa  of  the 
Ban«*a  buraer  iu  urdiiiikrjr  iguatitative  obemio&l 
MuIvH*.  K<>T  *arh  (ulMtancM  aa  are  iDoladed  in 
tt«  tv>)  groups  ut  lh«  alkaiiu  and  alkaline  eaitlu, 
ii  ii  uoi  advisable  tu  go  past  the  Bunien  bacntr  ; 
isiiMil.  the  >|>eotruiu  nt  salti  of  K  ii  incumparably 
SMiter  obaervid  from  tba  H&iae  than  from  the 
ifKck,  and  donbtleu  much  imaller  traoes  of  liUii 


b^A, perptndiciilarlti,  or  nearly  to;  thm  Btiliiin); 

—  m«  of  Che  eneigy,  OT  momantum,  still  remaiDiug 
the  wind  after  it  hai  paaaed  the  fint  mill.  Has 
ia   experiment   been   tried?      It  aa,  with  what 

reaalt  Y  If  not,  I  throw  it  uat  for  the  coniidera- 
ifoarreaden.  B.  W.  0. 


A'old    I 


e,-led    i 


the 


The 


ehli.>rid#a  uf  manganeae  and  capper,  alao  bor] 
acid,  give  dame  apectra,  bat  as  the  two  former  give 
chancMiiatic  prcoipttalei  in  the  irct  vaf,  the 
Same  it  noI  neceuaril;  resorted  to.  Thallium  sad 
otktt  more  rare  elementa  alao  give  oharaDteriitio 
and  delicate  reaotian  beat  examined  by  meana  of 
the  dame. 

In  iniweriag  the  qncstian  whether  auah  a  ooil 
«aa  be  purchased  from  the  philoaopbical  inatru- 
ment  maker,  I  may  aay  that  lOin.  ooila  are,  I 
believe,  in  the  market ;  bat  the  makers  thamaelvea 
Can  only  answer  aa  to  the  required  battery  power. 

Uechanicol  akill  ia  highly  deairable  ia  the  coo- 
■tiDCtion  of  mHchinea  of  whatever  kind  ;  hnt  the 
applioatiun  of  the  principlea  of  mo^etiam  snd 
electricity  aa  elnciiuted  by  auob  men  aa  Fcuf. 
Thomion,  J.  T.  Spragne,  -to.,  is  of  equal  import- 
ance. Id  referring  to  a  work  by  the  latter,  readers 
will  call  to  mind  a  description  of  a  four  section 
cod  in  which  ths  thickneas  of  insalating  material 
ia  made  to  vary  in  direct  proportion  to  the  atrajne. 
It  wonld  be  interesting  to  know  how  Id  60  to  80 
Mction  coili  thia  principle  ia  carried  oat  ;Btill,  it 
must  be  ct-idcQt  that  wben  the  insulating  dieoe  iire, 
<if  ooifurm  thickneas,  the  loas  of  spaoe  must  be' 
cnonnouB.  and  might  oa  well  be  OCEopied  with 
wire,  particularly  where  the  thinning  ia  piogressive 
tbwarda  the  primary,  tbe  convolutions  being  necee- 
larily  of  ijnalUr  diameter,  and  thereby  oonaen- 
(rating  the  aecundary  aa  mach  as  poseible  midway 
between  the  polee.  Attention  waa  cuUed  to  this  in 
my  deaoription  referred  to  by  "  R.  tr.  P." 

The  thickness  U  more  a  matter  of  convenience 
and  apace  than  that  of  reaiatatice,  to  which  it 
appears  ao  mncb  importance  is  attached  by  many. 
The  difference  of  reeistanoe  between  Noa,  Si  and 
.'tijia  about 300  ohma  per  mils  ;  thisalight  reaiatanco 
in  a  10-mile  secondary  ia  insignificant  aa  compared 
with  the  resiitaace  to  the  aecondary  discharge  in 
Air  of  aaoh  an  instrameDt,  whioh  amounts  to  many 
millioa  ohms,  and  may  therefore  ba  almost  ne- 
glected. 


/uSy  T4qutit4d  la  mtniien,  in  Ma& 


[GllDl.l—atanTiatble  from  Bottom  of  WeU. 

-Some  time  ago  I  ventured  to  oipresa  a  doubt 
(hether  stars  could  really  be  sees  from  the  bottom 
jf  a  well ;  and  "  B.  A.,"  OQ  30th  JaiL,  gave  as  proof 
that  Ihay  oonld  be  seen  a  seoond-hand  statement  by 
Hersobel,  and  several  references  of  a  similar 
1  Arago's  "  Popular  AatrODOmy."  Having, 
ue  trouble,  found  that  work,  I  see  that 
really  of  a  similar  nature— Tia.,  worthleaa. 
itemeot  from  some  unknown  place  in 
Ariatatle'a  works.  2.  A  atatemeat  by  Pliny, 
Arago  aaya, 


to  be  trusted.    B.  A 
Steiner,    who    says    that    a    trustworthy 

., rd  had  told    him    that    aome   atudsnts   at 

Coimbra  had  ao  seen  the  atora  J    "  B.  A."  should, 


[61131.]— Bleotrio  Omtory.— In  reply  to  last 
veek's  answer,  I  may  aay  that  though  the  needle 
jf  the  Bottone  ammeter  is  directed  by  the  earth's 
magnetic  field,  atill  readiags  taken  in  two  different 


at  all.  ii  .. 
tberefore  in  one  continuous  length,  ituch  ie 
the  aaa« ;  the  extremely  high  EM.F.  is  suiSoiei 
ltriJf(e  over  a  larjje   number  of  brer' 


large  numi 
disoharge 


the  slight  gt 

;lected.     A  primary  of  a 

■  13  B.W.ti.  is,  doubtless. 


11  mast  depend  on  the  iudgmeut  aad  ability 
p  all  the  oonditiona  of  perfect  harmony  cd 


limiting  diameter 
direotiirn  may  be 
amallerdiametert 

Srefvrably  ailk-ec  ..... 
Btiiila,  so  much  depeoda  upon  individual  caaea, 
and  the  purposes  for  whicb  a  machine  is  intended, 
that  no  strict  linca  need  be  laid  down,  and  mur'- 

afUrall  

to  grasp  ___  ._.    . 

ports  composing  toe  whole. 

To  thoae  who  are  frightened  at  the  idea  of 
building  on  the  tapering  disc  principle,  I  venture 
to  say  that  the  diffioultiea  eziat  more  in  the 
imagination  than  in  actual  oonatraotion,  and  with 
a  fair  amonnt  of  manipnlatlve  skill  practioally 
vanish.  The  result*  referred  to  by  "  G.  P.  T."  could, 
if  desirable,  be  atill  further  aagmented  by  two  very 
simple  improvements — camely,  by  using  heiagonol 
win  for  the  core  and  square  wire  for  the  primary, 
with  corners  somewhat  runnded  to  prevenl  abraiion 
of  the  ooveriog.  S.  HlKga. 


EOBZZORTAI.      v.     "VSRTIOAL     WTHI)- 
KIX.L8. 

rSG97B.]— IK  reading  the  letter*  on  the  above 
■nbjeot,  and  thinking  over  the  action  of  the  wind 
on  tbe  soils  of  o  rertical  mill,  it  occurred  to  me 
tfaot  all  the  force  or  energy  oontaiaed  in  the  wind 
•a  It  itrikea  the  soil  is  not  utilised.  Thus,  suppose 
th«  ooil  to  be  set  at  an  angle  of  45",  and  to  be  held  at 
mt:  00  the  wind  strikes  the  aail  it  ia  deflectetl  in 
ft  lino  at  Tight  angles  to  Its  oonraa,  and  directly 
oppoaita  to  the  direocion  in  which  the  sail  woold 
nuiTa  U  allowed  to.  flow  allow  the  sail  to  move  at 
half-spesd.  The  wind  will  still  be  deflected,  but 
not  M  mnoh,  and  atill  in  o  direction  oontrarv  to  the 
nrolntion  of  tbe  mill.  Sow  place  ot  the  back  of 
th*  fiiat  windmill  (on  the  some  apindle,  bat  to  mn 
lo(>N)Bliothaiaetof  vanes,  set  to  move  in  thadireo- 
tlsaon^to  to  the  fint.  Itaeemsevident  thatthe 
wind  when  defleotMl  from  th*  sails  of  the  front 
■ill,  wlU  irapinge  uixm  thuaa  of  th*  ooi  at  the 
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all   but  special   cases  the    cost  pub 
primary    batteries      beyond      reasonable      reach, 
Blthough  tbe  most  economical  way  to  use  the  lattu 
(and,  in  fact,  owing  to  the  varying  E.M.P.  and  in- 
ternal  resistance,    the  only  way   they  oonld    be 
worked  in  a  practical  miinner)  is  in  combination 
with  secondary  cells,  when  the  latter  con  be  charged 
in  parallel  and  discharged  in  series.     When  I  put 
tbe  efficiency  of    acoDmnlatore  at  GO  per  cent,  I 
refer  to  the   very  latest  forms,  both    B.P.S.  ond 
Elwell  Parker's,  and  to  the  results  of  actual  l«itl 
over  some  length  of  time  in  r«alar  working.  I  am 
qnita  oworo  that  if  we  take  cells  specially  for  test- 
ing parpoaes  we  may  easily  get  80  per  cent,  and  I 
'■-Te  even  got  higher  reaulla  ;  but  what  we  want  is 
ictical  resnlts,  and  upon  this  base    our  calonlo- 
as  of  cost.     I  may  say  that  the  report  ot  the 
mmisBioncra  to  the  Colonial  Exhibition  bears  me 
H     They  put  the  efBciency  of  tbe  accumolaton 
li.'l  per  cent,  in  ampire    hours,  and  o  fall  in 
E.M.F.  of  B  volts  in  five  honra.    Thia  was  not  due 
the  cells  being  too  rapidly  diacharged,  aa  the 


laofsi 


Mj.    That   _    , 

,  I  waa  told  by  an  electrician  in  the  G.P.O. 
tangent  galvanometer  uaed  for  testing  did 
two  readinga  alike  in  different  parts  of  the 
Post  Office.  A  gentleman  wall  known 
a  the  Byng  oonteiy  battery  of  the  Geneiyl 
Electric  Apparatus  Company,  and  be  says  it  does 
Imirably.  On  short  circuit,  with  a  cautery,  it 
ves  40  amperes.  It  ia  clean,  handy,  and  portable. 
.1  plates,  4in.  by  Gic,  are  uaed,  and  two  cells  in 
ries.— Iota. 

[G1402.]— Bl«Otrfc  Bftth.— To  "  E08,"— I  am 
macb  struck  with  yoar  Ingeniaoa  arrangement  of 
the  above,  ond  having  a  lioo  bath  and  G-pint 
bichromate  battery,  would  like  to  try  its  effects  ; 
ifore  doing  oo,  may  I  submit  the  fallowiag 
a:— 1.  What  electrical  oonduotora  do  you 
mend?     : 


ailments;  bat  I  can   see   one   obj ^ 

lit  water  for  eioiting  o  Palvermicher,  and  that  is, 
3e  deliquescent  nature  of  aea  salt,  which  would 
'oate  tbe  Einca.  Surely  "  &as "  is  mistaken  in 
tiling  the  sine  the  positive  pole.  At  least,  I  do 
ot  know  any  metal  (commercial,  I  mean)  positive 
)  xino.  If  zinc  is  positive  to  the  yellow  alloy,  it 
.inst  surely  be  the  negative  pole  (positive  eleo- 
trode).  That  ie  to  aay,  inside  the  batteryiinc  is 
-»itiTe  to  theother  metal,  and  so  the  current  flows 
□m  line  to  alloy,  and^  outside  the  battery,  in  the 
iposite  direction,  or  from  alloy  (+  pole)  to  linc 

-  pole).— Elect  SIC  IAD. 

[614C2.1  —  Slaotrlokl      Apvaratnn.- 1  quite 

iree  with  Mr.  Habgood  as  to  tbeia  being  aevaral 
vantages  in  rannuig  lompa  from  aoonmulatora 
largsd  or  primary  oeUa,  so  opposed  to  being  mn 
_jom  the  batteries  direct.  OC  oourse,  tbe  resistance 
of  the  oells  must  be  low ;  but,  with  large  cella  and 
small  aoonmulatora,  this  presanU  but  few  diffi- 
onlties.  Mind,  I  do  not  advooate  batteries  where 
dynamos  are  admisaible.  I  myself  have  experi- 
mented in  this  line,  and  know  that  Mr.  Oonry  ia 
mistaken  in  saying  that  a  week^s  charging  is 
~id    for  a    few    hours'    lightings   for    I,  for 

iteen  days  in  snccession  (Sundays  excepted), 

hove  obtained  from  accamolatora  charged  by 
batteries  suBcient  power  to  ran  fear  lamps  of 
12a.p.  fortwo  and  a  half  hoars  a  night,  being  at  the 
rate  of  8  amptres  2!  volta  for  two  and  a  half  boura, 
without  any  peroeptible  fall  of  E.M.F.  As  to 
economy,  I  think  the  waato  of  energy  in  charging 
oGOamDlators  by  primory  batteries  is,  compared 
with  direct  lighting  by  primary  batteries,  about 
15  percent.  This,  however,  is  fully  compenaated 
for  by  the  following  advantagea,  viz. : — blcooomy 
of  labour  by  hoving  only  a  few  cella  to  charge. 
Bconomy  of  first  cost,  as  accnmulatore  are  cheaper 
than  batteries  giving  an  equal  discharge.  Absence 
of  expensive  switches,  os  the  accumulators  are 
aelf-reenlating.  Economy  of  lamps,  as  they  cannot 
be    ovei-run,    aince    the    E.M.lT  is    constant.- 

Elbctbiciah. 


»lla  were  stated  i 

impi. 

m  ai 


.  capable  uC  discharging  at  3M 
tual  rate  of  discharge  was  only 


irtoinly  be  oonaidorablc- Ouu. 
[GUae.l— Caoatto  Soda  Frooeu.- (Poge  5M 

?p!y  by  Saml.  Kay.)— Might  I  ask   Saml.  Rsyif 

ic  331b.  of  acetate  of  soda  ie  pot  in  the  foot- 
..armer  dry  or  with  some  water?  and  if  with 
water,  aboat  how  much?  If  it  ia  put  in  dry,  and 
limply  melted  by  the  heat,  does  it,  in  oooling, 
iipond  like  ice,  with  a  tendency  to  burat  the 
reasel?  If  it  ia  uaed  with  water,  would  o  supar- 
lotnrated  soiution  (in  boiling  water)  of,  aay, 
common  soda  (which  is  cheap)  have  a  similar 
effect :  that  is,  as  it  cooled,  and  the  eiceoa  of  aoda 
orystallised,  would  it  give  out  more  heat  than  the 

-me  bulk  of  boiling  water  ?— E.  W.  O. 
[GIJ30.]— Ferroua     Ozol&ta    (n.a)— I    use 
— 1..-   ._   J — ^lup    bromide  paper  ly^* 


[UI&S8.]— StraiKhteiLliLK  Wire.— lam  ablind 
I  "  No  3ig."  for  his  answer  to  this  query.  He, 
iwever,  has  misunderstood  it;  and  u  this  it 
perhapa  due  to  my  not  having  made  It  perfectly 


arfecUy  straight  wire  fruu 
regularly  am      '    '      ' 

aay  I  ha 


lost  springy  and 
:  dtSerent  gauges,  with 

may  say  I  have  tried  straining  it  straight ;  this 
I  found  answered  admirably  for  soft  or  fully 
mnealed,  but  not  at  all  for  half-annealed  wire.  1 
lave  also  tried  drawing  it  through  a  series  of  ad- 
justable rollers  fastened  on  a  plate,  whioh  would 
perhaps  be  similar  to  the  "drawing  machine" 
teferred  to  by  "  No  Sig."  This  1  found  aniweced 
fairly  well,  bub  could  not  be  relied  upon  to  remove 
kinks,  and  required  a  lot  of  adjustment.  The 
lyatem  of  drawing  it  through  a  high-speed  machine, 
referred  to  in  my  query,  baa,  I  believe,  none  ot 
'leae  objeotions.  Unfortunately,  at  present  it  ia 
lit  convenient  to  refer  to  the  mill  in  which  J  law 
.  at  work.  I  hope,  however,  that  with  tbeH 
Iditional  particulars,  "  No  Sig.,"  or  aome  other 
irreapondent,  will  be  able  to  put  me  on  the  right 
■act.- H.  C.C, 

[61M3.]— a.W.B.  Locos.  (U.  O.)— Ko.  3TS  (Sir 
Daniel)  was  built  at  Swindon,  September  186)!.- 
East  Akglian. 

[61670.]-Ch8mlo»l  (Tl.a.)— If  your  BoO,  ia 
>ure,  you  can  eatimato  the  Ba  as  sulphate ;  llie 
liflerenoe  will  give  you  the  oiygen.  Yon  aan  betf 
or  nitric  acid  by  the  usual  methods — t.g^  sulphoiic 
>cid  and  ferrous  sulphate  gives  o  brown  oolou: 
The  ppt.  of  UaSO,  will  mask  the  leaotioQ  sligbUy, 
10  if  the  UNO,  ia  in  small  qaantity,  fuse  yonr  BaO 
vith  pure  HoiCOj  extract  with  water,  evaporate 
ind  opply  the  tost.- Sn, 

[GiaVG.]— Chlmea  for  OrsiidfathAr'a  Cloak. 
—If  tbie  querist  is  wise,  be  will  bay  the  act  of 
thimes- preferably  hells— from  one  of  the  deolen 
n  Clerkenwell,  aj  he  will  have  much  trouble  in 
making  them  himaelf  from  eteel  wire.  The  Cam- 
bridge or  WestoiinBter  chimca  are  to  be  found  in 
several  books,  and  are  well  known  to  oil  tbe 
dealers.  'The  order  of  the  notes  is  thus:  Key  A, 
Ist  quartoi,  C,  B,  A,  B  descending  ;  2nd  quarter, 
A,  C,  B,  B  i  A,  B,  C,  A !  8rd  quarter,  C,  A,  B,  B ; 
E,  B,  C,  A  ;  C,  B,  A,  U.  The  hour  is  ohimed 
A,  U,  B,  B  ;  A,  B,  C,  A  ;  C,  A.  1!,  K  ;  E,  B,  C,  A 
—A.  The  Bcmicclon  indicates  a  noto  three  timss 
as  long  as  tbe  others  ;  but  tbe  end  notes  of  eoch 

E'lraae  are  semibreves,  or  what  yon  like. — N,  E, 
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have  been  ffiven  many  times.  The  phonograph  is 
no  nie  in  toe  street,  and  as  to  the  cKm,  it  is  a  very 
■mall  affair,  differing  from  the  ordinary  induction 
eoil  by  having,  a  brass  tube  sliding  over  the 
primary.  It  is  padded  out  to  an  enormous  size, 
and  the  drawing  out  of  the  tube  is  made  to  actuate 
the  index  finger  on  the  dial.— Peripatetic. 

[61590.]  —  Eleotrioal  Foot-warmers.  —Are 
there  any  electrical  foot-warmers  in  existence  that 
Mr.  GonxT  should  ask  for  details  ?  If  so,  where  ? 
—Nun.  dor. 

[61592.]— Tinned  Steel  Spiral  Springs.— If 
the  eprings  are  properly  mode,  they  retain  their 
zetilient  powers  more  than  '*  pretty  well."  Any 
maker  aoonstomed  to  the  manufacture  will  guaran- 
tee them.— N.  B.  Guild. 

[61598.]— Electro-Deposition.— Xobili*s  rings 
were^  produced  by  electrolysing  a  saturated 
■olntion  of  acetate  of  lead  by  means  of  a 
■trong  onrrent  and  a  steel  platinum  anode 
and  platinum  wire  cathode,  the  rings  being 
prodooed  on  the  anode.  Nowadays  they  are 
produced  on  a  polished  tteel  plate,  laid  in 
aihallow  vessel  containing  the  acetate  solution. 
The  steel  is  connected  to  the  copper  element  of  the 
battery,  and  a  small  disc  of  copper  connected  to  the 
sine  element  is  brought  close  to  the  steel,  when 
films  of  lead  peroxide  will  be  deposited. — NiUf. 

Dob. 

[61597.]— Orffan  Scales.- Mr.  B.  Bolt  will 
finol  ecales  in  back  volumes,  and  he  will  also  find, 
if  he  triei,  that  the  lengths  will  vary  within  very 
UBROW  limits  for  any  scale.  An  8ft.  pipe  must  have 
that  ipeaking  length — there  or  thereabouts,  unless 
il  is  etopped,  when  4ft.  -I-  will  answer :  it  must  have 
room  for  the  stoppers.  An  open  diapason  is 
about  8ft.  7in.,  and  a  bourdon  (16ft.  tone)  would 
be  indnding  foot  and  stopper  8ft.  6in.  But  the 
raeriit  should  always  work  with  a  margin,  and 
Mave  something  to  cut  off.  This  refers  only  to 
flu-work.    Beed  pipes  have  many  scales. — N.  E. 

Child. 

[61598.]— Hall  Mark.— It  is  doubtful  whether 
sren  an  expert  can  answer  this  query  without 
■MiDg  the  eup,  which  is  presumably  of  silver.  The 
laehor  is  the  Hall  mark  of  Birmingham,  and  a 
lion  passant  would  be  the  mark  of  the  standard ; 
l«t  ^Argent"  writes  "lion  rampant,"  which  is  a 
itandard  mark  for  Glasgow.  The  head  is  probably 
the  dnty  mark ;  but  whut ''  13  in  Court  Hand  "  can 
Iw  is  a  pnxzle — surely  13  is  really  some  letter.  I 
think  the  querist  should  allow  some  one  to  look  at 
it  who  is  acquainted  with  the  intricacies  of  Hall 
marking.— Saml.  Bay. 

[61607.]  —  Proportions  of  Itooomotlves. — 
The  proportions  of  locomotives,  or,  at  all  events, 
the  pn|M)rtion  between  the  cylinders  and  boiler 
snd  nesting  surface  depend  on  the  work  the  engine 
il  required  to  do,  whicn  work  itself  may  perhaps 
be  summed  np  in  the  one  term  "  resistance.  There 
k  no  simple  rule,  but  if  '*  Inquirer  "  will  turn  to  p. 
13,  No.  886,  he  will  find  the  data  necessary  for 
designing  a  locomotive  worked  into  an  example  by 
Mr.  Bd.  Gobert,  a  contributor  whose  pen  has  been 
misMd  from  these  pages  for  some  time.  If  the 
q[iMcist  is  really  interested  in  the  matter,  and  can- 
not pnxmre  the  number,  I  will  make  a  precis  of  the 
lepihr  for  him,  as  it  will  no  doubt  be  useful  to  other 
XMOers.— NUK^.  DOB. 

[61608.]  —  Compound  Engines.  —  Surely 
''Loeo.'*  can  do  the  sum  himself,  when  he  asks 
whether  a  goods  engine  makes  as  many  revolutions 
per  minute  as  the  express.  In  round  numbers,  an 
express  with  8ft.  wheel  makes  210  revolutions  to 
flover  a  mile,  a  goods  with  a  5ft.  about  350  revolu- 
tions. One  accomplishes  the  distance  in  a  minute, 
the  other  takes  three  minutes;  therefore,  the 
goods  makes,  say,  110  revolutions  while  the  express 
askes  210,  and  as  it  is  the  last  straw  that  breaks 
the  oaniel*s  back,  *'  Loco."  will  perhaps  understand 
why  compounds  are  more  suited  to  goods  traffic 
thn  to  express.- Nun.  Dob. 

[61619.]— Varnish.— I  think  "Oilman"  wfll 
nd  amber  Tarnish  or  best  pale  ooi>al  withstand 
best  better  than  others ;  but  how  it  will  act  when 
■ized  with  asbestos  is  rather  a  matter  for  experi- 
iisnt  than  for  suggestion  here. — I.  J.  M. 

[6]681.]— Whiskey  Distilling.— This  is  really 
three  queries  in  one.  Gall  them  a,  b^  c.  {a)  If  for 
isle  by  distiller  or  merchant  as  whiskey,  25  over- 
proof.  If  for  sale  by  a  publican^annot  tell.  The 
aJnimnm  is  25  under-proof.  The  law  fixes  no 
aaximum ;  but  you  may  safely  say  from  5  to  25 
mder-proof.  (5)  Taking  this  query  to  apply  to 
fhstillers  only,  then  whiskey  from  a  patent  still 
65  to  68  over-proof,  and  from  a  pot  still  from  20  to 
35  over-proof,  according  to  the  distillery  and 
quality  <a  spirit.  U)  From  a  patent  still  from  i)8 
to  70  over-proof ;  from  a  pot  still  about  40  ovcr- 
proot— C.  M.  O. 

[61682.J— Spsolfic  aravlty  of  Spirits.— Proof 
ipirit  is  defined  by  Act  of  Parliament  58  Geo.  III. 
e:  28,  as  that  which  weighs  at  5^  Fahr.  exactly 
fiths  of  an   equal  measure   of  distilled  water. 


Practicallv,  it  may  be  said  to  be  equal  weights  of 
water  and  absolute  alcohol.  Ten  degrees  O.P. 
means  that  lOU  gallons  contains  as  much  alcohol  as 
110  gallons  of  proof  spirit ;  10  U.P.  means  that  100 
gallons  contains  10  gallons  of  water  and  90  gallons 
of  proof  spirit. — NL'N.  Dob. 

[G1632.]—Speolfio  Gravity  of  Spirits.— When 
100  gallons  of  spirits  contain  bl^^^  gallons  of  alcohol, 
it  is  called  (by  Act  of  Parliament)  proof  goirit^ 
and  at  a  temperature  of  51°Fahr.,  weigh  {jtns  of 
an  equal  quantity  of  distilled  water.  Should  the 
proportion  of  alcohol  be  greater  than  stated,  it  is 
called  over-proof ;  but^  if  less,  it  is  under-proof — 
the  letters  O.P.  standing  for  over-proof,  and  U.P. 
for  under-proof.  The  strengths  named  are  clear 
enough  when  similarly  expressed,  30  O.P.  and 
3  O.P. ;  the  former  contains  74^  of  alcohol,  and  the 
latter  58,*,  to  the  hundred.  To  find  the  strength 
O.P.  and  U.P.  from  the  specific  ^avity  as  shown 
by  a  chemical  balance  (query :  is  this  what  you 
want  to  know  ?)  is  very  lengthy,  and  scarcely  neces- 
sary. Why  not  get  a  hydrometer  ?  same  as  used  by 
the  Customs  and  Excise,  and  you  would  find  the 
strength  with  far  less  trouble. — C.  U.  O. 

[G1C37.]— Dewing  of  Objeot-GlaBses.  —  I 
thank  **  M.  A.'*  for  his  reply ;  but  I  do  nut  quite 
understand  how  his  brass  cap  fits  on  to  the  cell  so 
as  to  allow  the  dew  cap  to  go  on  over  it,  and  in  a 
moderately  laree  glass  it  is  not  always  convenient 
to  remove  the  dew  cap  when  work  is  dune.  I  am 
having  made  to  fit  on  to  the  end  of  my  dew  cap  a 
shallow  cap  of  tin,  in  which  is  out  a  circular 
aperture  some  three-fourths  the  area  of  the  o  g., 
and  covered  with  very  fine  brass  wire  gauze.  This 
will  give  ventilation  to  the  o.g.,  and  still  keep  out 
dust. — H.  A, 

[01645.]  —  Portable  Engine.  —  First  of  all 
things,  make  a  good  fit  of  everything  before  putting 
in  rivets  ;  don't  trust  to  them  to  pull  up  joints — S. 
you  do,  you  will  find  the  rivet  last  put  m  will  be 
slack  when  the  next  one  is  finished.  As  to  getting 
out  old  box ;  if  your  outside  plates  are  strong,  get 
a  sharp  thin  steel  bar,  and  put  in  mud-doors,  and 
cut  off  stays  close  to  outsiae  plate ;  if  thin,  drill 
them  oiit.  If  you  decide  to  put  a  new  piece  round 
the  bottom,  drill  a  row  of  holes  round,  and  cut  the 
parts  left  with  round-nosed  chisel,  ana  let  the  box 
drop  out.  If  your  Z-iron  is  fairly  good^  be  careful 
in  getting  out  rivets,  or  you  may  spoil  it.  Drill  or 
chip  oil  rivet  heads,  and  hold  hammer  against  it 
when  punching  out  rivets.  Use  ^in.  plates,  and 
put  on  flush,  with  strap  over  joint  inside,  counter- 
sink outside,  i^in.  rivets,  2in.  pitch ;  fit  and  caulk 
up  carefully,  and  you  will  make  a  neat,  strong  job 
oi  it.    The  corners  as  now. — T.  N.  C. 

[01710.]— Electric  Llgbting  by  Batteries.— 
I  aid  not  notice  this  query  ;  but  having  seen  Mr. 
Bottone's  reply  last  week,  I  would  add  a  few  re- 
marks to  his  answer.  In  King  and  Mendham's 
Catalogue  there  is  a  note  as  to  the  uses  of  primary 
batteries,  and  it  says :  "  Primary  batteries  are  very 
convenient  and  economical  where  a  strong  light  is 
wanted  for  a  short  time,  as  in  lantern  projections, 
or  a  very  small  light,  either  for  a  long  time  or  for 
interrupted  use."  This  explains  the  matter  very 
well ;  but  no  primary  battery  is  used  for  house- 
lighting  continuously  direct.     The   Upward  and 

Lalande-Chaperon  are  often  used  to  charge  second-    -.,>-.,-.      t.         ,   .•       *        £         •  -  ». 
aries.    The  only  battery  the  least  like  diFect  work-    f^id.    On  heating  the  solution  for  a  few  mmut^, 
ing  is  the    Schanschieff;    but,  of  course,  as  Mr.    the  excess  of  peroxide  of  hydrogen  will  suffer  rapid 
Bottone  says,  it  is  patented. — lOTA. 


an  eve  or  ring,  into  which  a  cross  handle  of  tough 
woori  was  inserted  ;  the  barrel  was  put  in  a  sheet 
lead  clamp,  and  then  tightly  fixed  in  a  large  vice. 
The  piece  of  square  steel  on  end  of  rod  was  only  a 
few  inches  long,  and  made  purposely  a  loose  fit. 
Then  a  scrap  of  wooden  hoop  from  a  cement  barrel 
was  taken  and  driven  into  the  muzzle,  choking  two 
out  of  the  four  cutting  corners  of  the  steel  bar,  so 
as  to  drive  the  edges  of  the  other  two  into  dose 
contact  with  the  inside  of  the  bore.  Oil  was 
applied  plentifully  to  the  interior ;  then  two  men 
turned  tne  cross  staff  slowly  round  with  a  twisting 
motion,  gradually  cutting  all  projecting  metiu. 
The  rod  was  worked  back  and  withdrawn  when  the 
loose  motion  proved  that  the  cutter  required  a  new 
wedge.  A  slightly  thicker  one  was  then  inserted 
in  the  way  before  described,  and  the  same  opera- 
tion repeated  till  the  bore  became  enlarged  to  lin. 
diameter.  Then  the  ^un-barrel  was  reversed  in 
the  vice,  and  the  interior  was  treated  in  the  same 
way,  until  on  looking  through  it  from  end  to  end, 
the  whole  surface  was  smooth  and  free  from  specks. 
On  removal  from  the  vice  came  internal  polishing ; 
a  rod  of  iron  having  a  short  cylinder  at  the  endr— 
just  a  trifle  less  than  the  calibre— is  employed. 
This  cylinder  may  be  2  or  Sin.  long.  It  is  cast  on 
the  rod  of  tin  alloy.  Take  off  the  back  centre  of 
your  lathe  and  insert  the  opposite  end  of  rod  in  a 
chuck,  dress  the  cylinder  with  a  paste  of  flour 
emery  (the  cutler's  genuine  article,  not  the  stuff  in 
packets),  and  olive  oil.  Revolve  this  tool  half-way 
in  the  barrel,  feeding  it  occasionally  with  the 
paste;  then  reverse  your  work,  and  do  just  the 
same  thing  again.  Lastly,  tost  the  boring  with  a 
hard  wood  cylinder  of  very  exact  fit,  and  if  it 
should  run  true  from  end  to  end  all  is  right.  The 
final  dry  polish  is  given  by  wiping  out  the  barrel 
with  a  rag  and  boiling  water,  a  little  soda  dissolved 
in  same.  When  dry,  run  a  wooden  rod  with  a  slit 
at  the  end,  in  which  is  secured  a  roll  of  fine  emery 
cloth.  This  is  best  done  in  the  lathe.  In  a  few 
minutes  hold  your  barrel  to  a  lighted  candle,  or  the 
sunshine — surprising  you  by  the  silvery  whiteness 
of  the  newly-cut  iron.  If  you  want  modem 
machiner}',  get  "  Harrison's  Mechanics'  Tool 
Book  " ;  page  122,  figure  28,  will  give  you  a  boring 
bar  for  the  lathe,  easily  made,  and  managed. — EOS. 

[617G8.]— Battery  for  Lamp.— Mr.  Whittaker 
is  right  in  saying  that  chromic  acid  attacks  zinc ; 
but  so  does  bichromate  of  potash.  Bichromate 
single  fluid  batteries  are  the  most  caetly  batteries 
in  use,  and  have  only  one  advantage,  in  that  they 
are  portable.  Mr.  Whittaker's  form  is  not,  how- 
ever, nor  is  it  lasting,  as  cheap  earthenware  cracks 
and  leaks  very  often.  Bichromates  are  said  not  to  be 
troublesome  to  charge.  Perhaps  not,  but  they  re« 
quiru  recharging  every  two  hours.  Now,  a  two-cell 
chromic  battery  will  outlive  seven  charges  of  a 
single-fluid  bichromate,  and  the  zincs  are  not  in 
the  cliromic  solution,  so  the  balance  is  decidedly  in 
their  favour  ;  both  as  regards  cost  of  running  and 
economy  of  labour,  I  think  them  unequalled. — 
Elect  iiiGi  AN. 

[G1777.]— Ferro  -  Chrome.  —  Having  obtained 
the  chromium  and  manganese  in  solution  by 
fusion  with  caustic  soda  and  magnesia,  and  treat- 
ment with  dilute  sulphuric  acid,  add  a  few  cc  of 
peroxide  of  hydrogen  to  decompose  permanganic 


[fil767.J— 0un-barrel  Boring.— Forty  or  fifty 
years  ago  the  barrels  of  all  firearms  were  bored  in 
a  very  slow  but  simple  manner.    About  that  period 


BOaJNG   BAR  COMfL^TE^ 


(^ 


A,  bore  of  barrel ;  B,  square  bar :  C,  wooden  chuck, 
blinding  two  comers  ;  D  D,  cutting  angles. 

I  was  the  possessor  of  a  "  Gin  jal,*'  or  huge  Indian 
wall  piece — weight  of  barrel,  70  or  801b. ;  calibre, 
^in.  The  metal  was  good,  sound  stuff,  so  I  decided 
on  turning  the  affair  into  a  swivel  duck  gun.  I 
had  a  neighbour  who  had  served  his  time  with  a 
gunsmith,  and  he  undertook  to  bore  out  the  barrel 
for  a  consideration.  He  soon  turned  out  a  boring 
bar— that  is,  a  square  bar  of  very  hard  steel 
mounted  in  an  iron  rod  5  or  4ft.  long  (the  barrel 
was  about  7ft.)    At  the  further  end  of  the  rod  was 


decomposition,  the  chromic  acid  remaining  un- 
affected. The  analysis  may  then  be  completed  in 
the  usual  way  with  standard  ferrous  ammonium 
sulphate.— NOBHAN  McCulloch. 

[61 787. ]  —  Indicator  Diagrams.  —  I  cannot 
make  the  diagrams  ,k  and  3},  scales.  I  presume 
these  were  the  original  scales  you  used  ;  but  they 
have  evidently  been  reduced  to  something  like 
half  by  the  engraver.  The  area  of  the  low-pressure 
cylinder  =  (say)  1,018  square  inches,  or  7*1  square 
feet  nearly ;  the  stroke  being  6ft.,  the  engine  usee 
7*1  X  2  X  5  =  71  cube  feet  steam  per  revolution, 
or  71  X  45  X  60  =  191,700  cubic  feet  per  hour  at  a 
pressure  equal  to  that  at  end  of  stroke  in  diagram. 
As  there  appears  to  be  a  doubt  as  to  actual  scale, 
you  can  take  this  off  for  yourself ;  but  you  must 
measure  from  theoretical  vacuum  line  =  lj|in. 
below  atmospheric  line,  and  divide  by  relative 
volume  of  steam  to  water  at  the  pressure.  Add 
10  per  cent,  to  result  to  allow  for  losses. — T.  C, 
Bristol. 

[61789.]— Gas-Englne.  — Many  thanks  to  Mr. 
J.Brown,  Belfast,  for  his  courteous  reply  to  my 
query.  I  am  well  aware  that  the  impulse  is  given 
to  the  flywheel.  But  the  question  is,  is  it  given  in 
an  economical  manner  ?  I  do  not  know  the  action 
of  gas  in  the  gas-engine.  Is  it  sudden  ?  I  think, 
from  the  massive  proportions  of  connecting  rods, 
crank-shaft,  il'c,  it  is.  It  appears  to  me  something 
like  striking  a  blow  with  a  heavy  hammer.  If  so,  the 
same  amount  of  energy  applied  during  a  longer 
time  would  give  much  more  available  power.  This 
is  the  point  on  which  I  seek  information.  I  have 
also  to  thank  "  T.  C,  Bristol."  But  his  reply  is 
wide  of  the  mark,  as  it  deals  with  the  invention,  of 
which  he  can  hardly  form  an  opini  on.    I  should  be 
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wnlliurjr  7II.1'.  iIoMU-oDgiua.— T,  N.  C. 

rfllTUI.—PampB.— About  'iatt.  at  iBotion  i>  the 
cxtimie,  «TFn  with  ■  atrilgbt  luotiun  pipe  ;  tor 
ni}«»lt,  1  ihuuld  atit  like  tu  fix  ft  pump  vrith  tbja 
Iragtli  lit  iuoUdd.  u  I  ihould  nnt  eipeot  it  to  irork 
w«n.  Tb»  frletiua  uf  &  I.OOUft.  of  ■aatlon  pipe 
wuald  be  mucb  extu  irork  for  the  utmoipherio 
nnante.  Tlia  Kmuunt  d(  {ridtion  wonld  maab 
iwpUiA  on  tbo  apesiJ  uf  the  puuip.  If  "  U.  H." 
dMidM  to  try  hii  pamp,  be  ahouiil  bs  extra  oireful 
to  luTS  tight  joiata,  &  guod  foot  voire  and  vnaunm 
ahmbir  oa  luctioD  pipp,  bare  good  Sttiagbnoketc, 
areflni  nlro  on  the  delivery  liiie,  and  ft  tan  on 
eaetion  pipe  for  DhDigiQg  it  with  wnler  if  ii 
■hoaltl  fail  tu  oatob  it ;  the  iHTger  thi 
"—  -      The  speed  of  puinpa  would'  ' 


ti  pip«  would  or 


nited  by  the 
-in  thia  cue 


raUlhel ,. 

naoectftin.    Tbe^t 

of  'ponip,  Etroko,  io,,    which    "  H.  H,"  does  not 

■late.— ttlPLli. 

[ei7M.  ]— Oondenser.— I  wiU  give  "T.  C, 
'Bristol,"  what  inlormatioa  1  oaa  aui'iit  thia  query. 
liortoD  a  cieotor  coudeniec  camiiti  eeseDliBily  of 
two  WBDidal  DQules,  oue  within  the  other,  and 
pointing  the  anme  way.  The  inner  noizlo  bring* 
injection  water  from  the  oold-wstei  tank,  and  thu 
(eotioiul  area  of  ita  oatlet  u,  aocurdiag  tu  Kankinc, 
net_araa  o  _  or  _  OB    __    ^^^    volume    of    injection 

ana  of  putOB 
water  per  cubic  foot  awept  through  by  piiton 
X  velooily  of  piiton  in  feet  pec  miaute  divided  by 
«10.  Theonler  noiile  reoeivea  the  waate  (team 
from  the  cylinder;  the  diameter  of  ila  throat,  or 
narrowest  part  of  lU  outlet,  it  a  little  greater  than 
that  of  the  oold-watf  F  noziit.  Beyond  the  throat 
it  widens  alowij  into  a  trumpet-mouthed  form,  ita 
diameter  &t  the  month  being  about  three  timei  tbe 
diameter  at  the  throat.    ]f  there  Are  two  cylinders, 

maiag  from 
in  the 


le  and  th. 


■team  coming  frm 
another.    The  condeuastion 
betweenths  outlet  of  the  ould 

thioatof  the  outer  naizle.  Tbe  vaoanm  ia  at  least 
ai  good  aa  ia  tbe  common  condenaer.  The 
momentum  of  tbe  sold  water  and  the  waate  steam 
Carrie*  tbe  whole  condensation  water,  together  ivith 
the  air  it  msy  ooDtain,  tbroagh  the  throut  of  the 
outer  noule,  and  out  at  the  trumpet  monthpieea, 
and  the  power  required  to  work  aa  air-pump  is 
J      rf_^  fnrther  particnUri  aee    Tramacliom 


Haoarter  ooDden 


Then    there 


a  vacnum  ia  alternately  c 


bottom  chamhei 
or  water  uppet 
m  botkim  chan 
oolleeted  above 


by  a 
,ber,  the"^ 


Bing  ti; 


waste  water  n'Oich  h 


eated 


drawn  down 
Uuougn  a  valve  ;  and  on  Tiuiuum  being  deatroyed 
in  bottom  chamber  tbe  water  falla  ont^rougb  a 
foot  valve,  into  waste  water  sewer.  There  it  ft 
itarting  wheel  on  tappet-thaft  wbioh  is  used  at 
■tarting  tbe  engines.  When  throvn  into  gear  tbia 
tappet-ahatt  is  driven  at  seven  r,;volution»  per 
minute.  The  rapour  lued  fur  destroying  vaeuum 
in  bottom  chamber  ia  reduced  tu  two  or  three 
pounds' ^resanre  by  vaive.  This  oondeuaet  draws 
Ka  own  injection  water  from  a  depth  not  exceeding 


in.  to 


[61810.]— Spirit  I.aiiip.— I  think  tbe 
jODrapirilbaralng  ao  is  liie  wick  uuibeic 
luht  enoogb  into  tbe  borner.  fill  your  1 
fDUtttapinti  fill  tbe  wiok-haldars  with  a 
■  of  nick.    II  wick  be  t 


tSISM.J— Cleaning  Oold  aai  SUrar  Di^a. 
'here  is  no  Bitiafaclory  method  of  cleaning  gold 
and  ailver  dial  a,  with  p  tinted  fi^nrea,  except 
renewing  them  properly  andrtpaintmg  tbe  Egnrea, 
whidi  -Getting  Oo^'  would  bardij'  core  to 
attampt,  eipioisUy  aa  be  can  get  them  done  at  a 
TCTj  tiifiing  c-i9t  in  the  trade.  He  can,  however, 
cleu  gold  and  ailverdiali,  without  painted  figures, 
tfam:  Heat  silver  dial  gently  on  cWcoal,  or  bold 
it  orer  a  gaa  fltme,  till  covered  with  soot,  then 
drop  it  iiutauliy  into  woik  aalphnric  ttii  (I  part 
acid  to  10  water),  rioae  in  cold  wal«r.  Dial  should 
have  a  dead- white  appearance,  and,  to  be  properly 
finiahad,  sb'iuld  be  seratch-brnahed,  and  the  fignrea 
rebnniished.  (iood  dials  can  be  oleaned  with 
Brdinarr  cyanide  >a!ati>>a,  or  in  diluted  nitric  aoid. 
I  woald  advise  "Celling  0,i  "  to  invest  a  few 
■hillinat  in  tbe  purcbii' 


Watehi 


imakert*  Hindbook"! 


[aiSia.]— KechanlcBl  Support.- lu  "Tbe 
Surgery  of  Deformitiea,"  hy  B,  Soble  Smith, 
F.R.C.8.  (amitfa.  Elder,  and  Co.),  the  author  ssya  ; 
"  When  ft  spiual  spparatua  is  neceaaacy,  it  should 
allow  freedom  of  action  to  all  tbe  maiolea  of  the 
back,  and,  in  faot,  the  whole  trank  ,  .  .  nfford 
aapport  to  the  back,  in  a  good  poaiticn,  directly  the 
muaoles  heoome  fatigued  .  .  .  Should  be  light. 
J:o.  The  only  appftratua  which  thoronghly  falGla 
the  above  desired  objecta  is  thst  inventec!  hy  Mr. 
S.  J.  Chinee.     It  is  formed  a«  followa  : — A  belt 


(A)  aurrounda  the  pelvis;  a  single  upright  rod 
pnssDs  from  this  belt  oa  high  fta  the  ahoitldera  ;  a 
pad  (B)  movable  by  a  key  is  attached  to  the  up- 
right rod;  ahoulder  straps  proceed  from  this  pad; 
an  abdominal  belt  ia  attaohed  by  straps  to  a  pad 
opposite  the  lumbar  reiiiou,  and  this  pad  ia  Dfbxed 
to  the  upright  rod.  The  apparatns  is  so  fitted 
that  when  the  patient  ia  seated  the  lower  portion 
of  tbe  polvio  belt  (A)  comes  ia  ooutaot  with  tbe 
choir,  so  that  the  support  iu  resting  the  bocli  ie 
complete." — Su, 

[Giai7.]— Battery.— The  green  deposit  ia  pro- 
dnoed  by  the  liberated  ammonia  gas  from  the 
battery  acting  on  the  copper.  The  best  cure  wonld 
be  to  use  dooble  cotton-covered  wire,  and  heavily 
paraffin  it.  The  paraffin  stops  the  little  game,  for 
1  bad  the  same  trouble,  and  now  it  i>  gone.  All 
connections  and  claatpa  ahoald  be  gtaramoed— it  h 
far  batter  than  varniah.- Iota. 

[C1817,]— Battery-^"  Bell  Wire'a  "  trouble  ia 
doobtleis  oaiUFd  by  that  peculiar  creeping-up 
rioui  aolntionauf  salts,  and  known 
""         '  -  ■  -    (ointioQ   in 

rtof 


cved  in  V 


Leelftach^oellt  is  very  much  given 
thing.     Painting  over  with  tallow  tl 


tbe  tops  of 
ig  jar  and  porous  pot  I  have 
found  (o  entirely  prevent  thia,  eipeoially  if  they 
ftre  treated  in  thia  vray  when  the  calls  are  new  and 
clean.  Ute  gnttaperoha-oovered  wires  for  con- 
necting tbe  carbon  and  zinc  pules.- J.  T.  N. 

[GIBt7.1— Sonaeik  Battery.- 1  aee  Mr.  VV. 
Holder's  advice  to  '■  E.  J.  C.  "  is  to  nae  oommorciil 
Dttrio  aoid  over  and  over  again.  1  shoold  feel 
much  obliged  to  him  if  he  would  favour  me  with 
any  address  at  nhieh  I  could  obtain  auch  aaid,  and 
also  how  often  it  can  be  nsed.  I  regret  that 
bitberto  I  have  been  unfortunate  in  not  discovering 

regea  '~ 

LG1818.]— BuDBsn  Battery.- What  size  is  the 
porous  pot  to  be,  and  is  it  to  be  fiat  to  hold  carbon 
plate  ain.  by  lin.  ?  The  nitric  acid  should  be  oon- 
centrated— in  fact,  muat  be.  So,  the  B.M.F.  with 
zinc  sulphate  would  not  be  so  high,  and  resistance 
would  be  greater.  The  plates,  however,  would  nut 
waste  if  no  nitric  acid  percolated  through  the 
porous  pot.  Better  Dee  the  battery  as  a  grannie  or 
zinc  chloride  form.- XOTA. 

[61820.1-Blook  Sl^alUng.— In  Eltarical 
RttitiB,  a  few  weeks  ago,  there  was  a  full  and  de- 
SDciptive  ezplanatiou  of  these  instruments.  The 
querist  could  hardly  do  better  than  get  these  Nos., 
and  he  will  find  what  he  wants.— lOTA. 


n,  9tL  long.  No.  3S  =  -036  dia. 
42-6tt,  „  „  ai  =  -0*6  „ 
13.1ft.  „  „  30  =  -OU  „ 
676fl.       „        „    34  =  '010    „ 


best  wire  to  use  {  but  pi a- 

would  do.   You  dou't  need 

nils,-   let  the   Nos.be  1,2, 

i,  u,  .u,  -I,  iu,  -u,  100,  300,  200,  5,000,  1  000.     2,000 

ohms  gives  ft  total  of  over  4,000.     My  detector  hoa 

lanlity  coil  of  So.  22  wira  and  about  30  turna.   A 

ogle  Daniell  on  short  circuit  givea  25*  defiection. 

about -8  ohm.— Iota, 

de- 


Platinam  silve 
tinoid  or  Germ 
tbe  3,000  or  4.000  u 

a,  6,  io,2C  °-  *"  •■■ 

q^uanlit 


__   Oolla. — If  you 

npound  wound— vii 
large  and  small  carreota,  proceed  thua:—Wli 
'  wiJ,  6ctt,  two  layers  of  So.  3V  B.W.G. 


[61830.1— ChU 


covered  oopper  wire,  and  over  this  put  on  ten  layers 
of  No.  88  or  40  B.W.G.  wire.  WeU  varnish  or  hoU  m 
paraffin  was,  to  keep  ont  dampness.  If  your  needle 
and  pointer  are  not  too  heavy,  and  the  bearings  for 
apindle  are  jewelled,  or  are  at  least  free  from  undne 
friotion,  these  coils  will  make  a  very  eSeotive  in- 
strument, and  will  answer  admirably  for  bell  work 
or  ordinary  line  testing,  and  if  yon  are  likely  to 
meet  with  heavy  outrenta,  you   might  ma^  sa 

ing*t'lfe''urger  coil.— J.  T.  N. 

[S1846,]— FltiJdity  of  Caat  Iron.- In  an«wet 
to  your  queriat  on  the  floidiiy  of  east  iron,  I  may 
say  thst  the  flaidity  depends  chieay  upon  the 
amount  of  fuel  and  blast  used,  fur  even  tbe  one 
cupola  working  upon  the  aiaieqnsJitj  of  metal  can 
be  made  to  give  a  thin.  essily-Bowiog  stream, 
followed  by  a  thick,  Ireaclv  metal,  and  viee 
versii '  such  ia  often  required  by  the  founders 
For  light,  hollow  casting,  a  very  hot  metal  is  nsed, 
obtained  by  a  larger  qnsntity  of  fnel  per  ton  of 
pig ;  whereon  for  heavy  casting  a  cooler  metal  will 
sufflae,  got  by  using  only  jost  sufficient  fuel  t« melt 
the  pig.  As  to  heating  oaet  iron  in  the  lamp  to  a 
white  heat,  I  never  hoard  of  it  being  done,  for  it 
melts  long  before  it  can  alUin  to  that  colonr,  aa 
can  easily  be  seen  by  looking  through  the  tayere 
(fitted  with  a  glass  eye-holej  into  the  f  oraaoe ;  tbe 
metal  falls  in  beads  from  off  the  pig,  like  dropa  of 
perspiration  from  a  puddler's  forehead,  and  they 
are  the  same  colour  as  the  metal  which  subae- 
qnently  flows  from  the  tap  hole;  yet  Inevoraaw 
while  flnid  cast  iron  from  a  cupola,  and  I  sea 
oupolaa  melting  nearly  2,000  tona  of  No«.  1,  2,  and 
a  grey  hematite  per  weelc.  A  easting  oaiL  be 
annealed  to  ft  alight  extent  by  healing  to  a  r«d 
heat  in  a  furnace  or  open  fire,  and  then  allowing 
the  fire  to  die  out,  leaving  the  casting  to  oool 
gradually.- GUIS  DE  FEB. 

[61862.1— OhorklnB.-In  Prance,  where  thBM 
are  highly  esteemed,  special  varieties  are  grown 
called  "  Corniohons.-'  They  can  be  grown  here  u 
ridge  cucumbers.  An?  seedsman  having  a  French 
correspondent  wonld  supply  them.— ELECrBlCIAJJ. 

[618S4.l-BnttBrflloa.-The  beat  way  to  relax 
these  will  bo  to  pin  them  on  corV  reating  ondamp 

Mn  aeoolplaoi 

Lly  to  allow  of 
'ill  ez plain  the 


wiif  bo  topin  then 
0  a  tin  vessel.    If  tl 


;l  when  extended,  depth 

jin.,  and  lengUi  to  allow  of  three  or  lour  insects 
being  set  oa  it.  It  has  a  groove,  B  B,  down  tie 
oentre  large  enough  to  hold  the  body  of  tbe  largest 
fly,  C  C  are  atripa  of  thin  card  pinned  to  tfad 
board  to  keep  the  wings  in  position  while  drying 
when  extended  aa  in  the  cut.  The  fly,  when  thna 
arranged,  should  bo  left  in  a  dry  (not  hot)  place 
for  as  long  a  time  aa  possible  (the  longer  the  better, 
but  ft  fortnight  at  least  ia  desirable),  and  when  the 
atripa  are  removed  the  wings  will  retain  the  posi- 
tion figured.  Great  care  muat  be  taken  not  to 
injnre  the  wings  in  "eetting."  Oa  no  aoconnt 
must  they  be  touched  with  the  fingers,  bat  should 
be  got  into  position  with  tbe  aid  of  a  bodkin  or 
needle.  If  wnen  the  insects  are  quite  dry  and  set, 
they  are  saturateil  (wings  and  all)  with  benzine 
(whiohroayhesUowed  to  drip  on  to  the  upper  sur- 
face until  they  are  covered), they  will  be  protected 
from  the  ravages  of  mitea,  and  will  rwain  their 
former  appearance  in  i  minute  or  two.  Thia  with 
feathery  bodies  sh'iuld  be  set  in  a  geulle  draught, 
blowing  from  head  to  tail  to  prevent  tbe  feathera 
getting  matted.  I  shall  be  pleased  to  eivc  any 
fnrther  directions  if  these  are  not  sufficiently 
explioit.— Sevbboa. 

[6IS63.]— Koaes.- The  month  for  pruniiig  roaei 
muat  depend  upon  the  time  when  it  ia  wished  tlM 
trees  should  bloom.  Persons  who  are  anxloDS  to 
exhibit  rose  blooms  early  in  June  will  prune  their 
trees  in  February  \  whilst  otbera  who  do  not  ra- 
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JDirabloonu  till  Cbe  end  o(  Judo  ni  bagiDniug  of 
ulj  will  defer  thkt  operation  nQtil  the  miildle  ti: 
■Dd  of  March.  Thoee  periom,  however,  who  pruDP 
theii  treei  ■□  earljt  ai  Febnmrj  Iqcdt  the  riak  of 
loaiDg  the  young  jhooU  by  the  frosta  which  fre- 
quently occar  in  March  aad  April ;  lo  that  it  is  a 
good  tnle  to  follow  not  to  pcnne  your  rose  tre«i 
nntil  there  is  a  fair  chance  Chat  the  froiU  are  over 
The  praniog  thontd  lie  done  with  a  sharp  knife 
not  withaoiuon  or  (I'catenri.  The  htanoh  ihouW 
bo  ontdjnat  above  an  eye  or  young  shoot,  and 
tha  eya  chosen  should  be  one  which  is  on  the  i:  ' 
■Ida  of  the  bnuiah,  so  that  the  new  tbout  will  gi 
imtwudi.  A,  Blean  cut  should  he  made  from  thp 
inaide  to  Hie  ontarde,  and  as  close  abore  the  eye  as 
poalUa,  Ordinary  strong  growing  hybrid 
prtwl  roaei^  if  dwarfs,  nhunld  be  cnt  back  t 
•MOtid,  third,  01  fourth  eye  from  the  ground, 
aivaj*  ohooaing  the  one  which  tumi  oatwudi 
■Dd  ituidarda  at  the  same  diBtanoe  from  the  stock! 
onld    be    more    deliostelj 


InepowiDgai 


i  the  rule  holds 


e  delioi 


I,  the  I 


I,  the 


tshonld  be  pruned 

-    ' DulditV 


»nth  eje.     Id  pruning  oare  shuuld  be  takeo 

ant  all  the  intidu  branchei  so  as  to  leave  Che 

tna  hallow,  for  by  this  m.'sna  light  and  iiir  | 
mia  among  the  branuhet  and  nourish  the  bli 
Ta  nan  may  he  pruned  at  the  same  time  s 
hybrid  parpetusln,  but  they  should  be  more  gentlT 
tctated.  Instead  of  thortening  the  brancbcB  down 
la  the  third  or  fourth  eye,  tbey  should  be  left 
itaKut  intsct.  and  the  kaife  shoold  be  applied 
nlher  to  the  entire  removal  of  such  ai  are  weak  or 
ef  nnripeDed  wood.      The  same  holds  good  with 


s,  whioh 


erthinned  out  than  pruned  (laik.     When  tbt 
ling  it  finished,  the  bed  should  be  forked 
druied  with  a  goi>l  coat  of  manure.     Fur 
I  Bisnura  Is  Well  adapted,  and  is  considered  by 
y  rose    arowprt  to    be    ptefemble    to  stable 
are.— T.  K.  W. 


,     Primary     BaKery    for    Llehtlng- 

Table.— lain  sure  the  re  aders  (if  "Ours" 

meld   all  hail  with   pleasure  a  deacriplion  of 


[SI876.1- 
BDllUdTi 

■■       l 

.    0  do   what  '"  Klectrieian.      

ivftarthinga  per  hi.nr  for  a  (win(y  c.p.  lamp.     1 
trut  wt  may  have  inch  from  him.~OHM. 
[61*76.]— Blaotrlcal.—"  W.  B.  P."  aeema  to  bi 

tmbla  attendant  upon  the  mnnipulatioa  ol 
Irtury  batteries,  when  he  talks  of  the  bather  ol 
nraOBlampa.  PerLa[>a  the  fallowing  will  givt 
unioiaeideaDf  the  trouble  and  expense  incurred 
m'li|bling  Che  billi.ird  table.  Supposiaj  it  to  be  e 
lill^Dtd  oae,  it  would  take  aii  IGc.p.  lamps  oi 
thor  eqdvaltnt,  lo  light  it  well.  Now  £10  would 
be  B  lo*  estimate  for  such  an  InBtallation,  and  2d 


nnld  require  would  vary  according  to  Ihedi 
tioB  ned  j  bat  it  would  be  a  very  good  one 
did  bM  require  on  an  average  at  least  half , 
-  ■-,    If  ia  the  f.         -■»■-■- 


>d>I.    If  in  the  face  of  thia  be  is  determined  lu 

alaa  aiperimeDt.  I  Khali  be  pleased  to  cive  him 
particalai«.~E.  E.  V. 

[61ST8.]~Bl«etrla  Tramway  Hall.— Most 
likdy  there  is  a  relay  to  work  with  a  100  per  cent, 
"mat  more  than  uaual  on  circnit.  The  E.P.8. 
Cj^aay  use  Ibat  idva  with  aooumulators.  The 
batk  LnuioD  of  the  relay  apring  prevent*  working 
cnrnati  ringing  the  bell,  but  a  short  circuit 
■Uncli  the  relay  armature.— IOTA. 

[tlMI.]  —  Tanseiit  Qalvanometer.  —  f ho 
"We  t/)  exerted  on  the  pul<     ■ 


.t(C); 


■    ir)   of    I 
CLn       „ 


(Bee  equal  and  oppi 
(where  n  it  the  i 
Ugtiet).    If  J  id  t 


to    the    magnetic 
nagoet,  and  to  the 

t  from  the  pole,  /ia 
.    the    cundnctor. 


rength    of 


he  coil,  will  eiperi- 
(luh  equal  to  /ill 
each  pole    of    the 


wnple,  the  moment  of  which  U/mt  =^  "Li 
SS  ia  magnet  in  piano  of  coil,  let  N,  S,  be  nosi- 

ugle  9  wicL  S  ti.  Since  poles  of  magnet  (being 
mall)  remain  sensibly  in  centre  of  the  coU,  /"ro- 
uma  tbe  same ;  but  N,  C  the  per|icndicul»r 
oialinoe  between  the  poles  on  which  the  cqnal  and 
eppotite  forcesara  exerted  =  '  cos.  0,  and  heuco  the 
eonpla  ianow  =  coa.  9  ^^i"^"'.  This  couple  ia 
epfiotedby  that  due  to  the  earth's  mijnelidn)  ;  the 
uns  dne  to  ita  action  on  each  pole  =  H  m;  the 
'^--'r  dbtuoa  SiC  separating   the   twul 


parallel  forces  =  I  sin.  9;  the  whole  ooupie 
.'.  =  Biu.CHm/.  When  magnet  ii  in  equilibrium, 
under  the  foroes  of  the  oncrent  and  of  the  earth's 
magnetism,  ttasu- 

Co«.e  ^]^  -sin.  OH  mi 

■    C  =  ■''^  ^     Hmir' 
00«'."8'  'Lm( 

..c-tan.e?jr: 

1.8=  -TOO ;  L  =  M  IT  ; 


Biamplegiven  H  "^  -IJ 
r  =  13. 
■    n  „  -700  X  -17  X  IG9„  20-111 

■  iU  X  w  81-68i6 

uniU  =  2-4G  amptrea.— W,  B.  H. 


■S4fi 


=  -840  C,G.S, 


naguetic  nail 
lit),  n  =  huri 
ctj'smindynsi 


le  ratio  of  the  ciro 

"'  W'o'rk'ing'u^'' 
26  centimfctres  (n, 
a  horizontal  force 
.  1,  we  have- 


{C1895.]— HoQldlnK.— The  proportion*  we  tua 
in  the  foundry  I  am  working  at  are  these :  For 
light  utd  medium  caatinga,  6  parta  of  old  to  i  of 
fresh  sand,  adding  1  part  of  coal-duit ;  for  heavy 
castings,  liipart  of  coal-dust,  and  (  part  uf  sea  or 
sharp  aand.  We  always  ute  plumbaro  for  facing 
the  mouldB,  and  so  prevent  the  metal  burning  tbe 
aand,  and  thua  we  obtain  caetinga  with  a  perfect 
skin.  Our  plumbago  comea  from  Battarsea,  and 
the  sand  from  Charlton.  All  facing  tanda  should 
be  ground.— W.  W. 

[6]g97J— Bxpajialon  Owar.— They  being  old 
enginea,  I  presume  they  areaomewhatout  uf  order. 
At  any  rale,  the  expansion  valves  arc,  as  they  da 
not  sot  aa  such  if  steam  is  admitted  thronghont 
tbe  etroke  ;  and  yet  yon  say  boiler  pressure  is  501b. 
and  presanre  in  cylinder  (I  presume  average  prei- 
■ure)  ia  181b.,  which  looks  aa  if  you  have  expansion 
_.i ._  I  mpposB  yon  mean  they  leak,    (1)  i' 


;Scieut  expausii 
ind  if  automi' 
ihould  all  diffsi 


vill.  of  a 


"besf'i 


bey.    The   plat 


tie   regulate  the   apeed. 

M  tothe"b£-"' '-- 

perhaps  the  L .. 

foreign    design   uaed    by,   I  think. 


Then  there 


'At 


given  data,  mean  diami 
radius  la  centimHres),  i 
and  number  of  convolat 
■17  xJ3  ji^  ■7_ 
■1  x'8-HlU  X  1 
=  3--)U  empbres.— HOBBIS'  iMnu. 

rG188G.]-BaoklBah  In  Sllde-Reat.- Saw  nn 
inhsif  and  screw  together  with  fuor  ecrews.  Caai 
iron  or  steel  nuts  are  better  and  more  durable  than 
gunnietal.— A.  F,  SBAKBdPEAB,  Lilttiohaustr. 
14,  III.,  Dresden. 

[iil8S«.]— SacUaab  tm  Slldo-Kaat.  —  If  ici 
liip  Hlide  this  should  nut  trouble  you  when  screw 
cnttiuK,  as  you  ran  tighten  the  slide  until  it  U 
nearly  a  fixture.  The  greatest  trouble  is  with 
bottom  slide.  This  can  also  be  tightened  some 
whatj  hut  is  very  troublesome  if  slide  is  stall 
worn.  The  only  clleatual  cure  ia  new  nuM  anil 
Borewa.- T.  C,  Bristol, 

[818811.]- Baoklaah    Is   BIlds-Beat    Sorewe 

and  Nata.  — You  can  cure  it  by  chambering  your 

and  running  in  (with  the  screw  in  place)  siimi' 

Bsbhit'H  metal,  or  even  lead  will  do,  bat  nil! 

last  lung.  The  uaual  wa^-in  the  shops  is  to 
set  up  the  slide  u  tight  aa  possible  to  be  workabK' 
by  the  set  screws  for  that  purpose  ;  but  in  some 

the  limit  fur  adjuatuient.  and  some  ohoap  makers 
make  no  provision  at  aU  for  adjustment.    One  1 
worked  on  was  of  this  clsai,  and  it  was  so  bad  tha: 
when  cutting  I  used  to  block  it  with  piece  of  wood 
dropped  in  the  hollow  in  slide,  snd  bring  carri 
up   to   it  by  screw  ;  so  if  you   want  to  give  t 
"    '    more  tied,  you  can  force  the  wood,  as  you 
)  smash  Cool  if  taking  full  cat  of  any  siii 


e  for 


k  small  i: 


soltgl.  .     .      .      . 

ndesctnt  Ismpn  made  with  a  "  rarbonic-aciii 
.cuum,"  but  these  have  a  earbun  filament.  A 
.tteryean  bo  made  as  described,  with  a  linii  and 
oarbun  element  immersed  in  brine.  So  poroiu 
II  if  rc'iuired,  but  the  current  is  very  small, 
lacing  llio  line  in  a  purona  cell  and  using  chramic 
id  Hit))  the  carbon  plate  creatly  improves  mat. 
ra.  I  do  nut  know  anything  about  Chaudroii'e 
erroapilc».~a  BOTTOSK. 


being  cbcapneGS. — U.  At'SI 

_  8!i2.]  -  TTnoovered  Wire.  —  To  Mil 
ItoTToNU.— 1  believe  there  is  no  other  reason 
~  ut  cheapneif.  The  uncovered  wire  is  quite  aa 
Kcncious,  gf  may  he  seen  by  the  cheap  b'njnch 
jilit  (also  mailo  of  uncovered  wire)  which  are 
•ally  very  eflectivc.- S.  Bottoke, 
[GlSUa.]  -  Oaa  Firing.  —  There  ate  eeTerol 
lethuda  of  gds  firing  in  me — the  Wilson  gaa  pro- 
ucer,  Sieu^Eiia,  Duwsun,  and  otheri.  I  cannot 
'II  you  very  well  which  ia  the  Wat  through  tiiia 
riaperj  aa  it  would  bs  as  good  aa  an  Hdvertiaemrnt; 
liut  it  you  will  advertiae  your  aildreas,  I  iili:>ll  be 
glad  to  aeod  full  parliculan  uf  the  best  knuwu 
lybteni  at  present  in  ate. — (lAB  Fibeil 


-Wash . 


— Oorroaioa  In  Hot  Water  Clatema, 

rer  tbe   ioside  of  boiler  or  ciitern  with 

"    ■  .i-tencyof 

aiMiietitget  qi--  '-"   ■-  '  -    -^■■- - 
-0.  K. 


good,  eapeoially  if  regulated  by  governor.    Apply 
to  enginoera  for  estimated  oost. — T.  C,  Bristol. 

[i;  1898.]— Hard  Watar.- Gtaina  of  catbcnsta 
of  limL',  A'c,  per  gallon  =  degrees  of  hsrdness 
(Clark).  To  find  degrees  of  hardness :  Make  a 
standard  BOluti on  of  soap,  10  grammes  Castilla  soap, 
1  litre  of  wesk  alcohol;  Ice.  of  this  aolntion  will 
precipitate  '0001  grammes  carbonate  of  lime.  Take 
oOco.  of  sample  water  to  be  tested,  add  standard 
solution  till  lather  forma  on  shaking,  and  remains 

required  to  do  this  will  give  the  grains  of  oarbonata 
of  lime,  ia.,  per  gallon  or  degrees  total  hardness. 
Lime  water  will  only  remove  temporary  hardness. 
To  find  temporary  hardness,  boil  oOoc  of  ssmple 
for  half  an  hour,  then  make  up  to  SOja.  with  dis- 
tilled water,  and  take  hardness  aa  above,  whioh 
will  be  the  permanent  hardness  which,  subtracted 
from  the  toUl  hardness  first  found,  will  give  the 
temporary  hardness.  Then  fur  every  degree  of 
temporary  hardness  add  1  per  cent,  of  saturated 
limcwater.  To  remove  permanent  hardness  add 
degree  hardness)  of  o 


I.  Thua 


[0 1  SD8.]-Hard  Watnr.- 


it  a  wat.  .  . 
total  hardness— permanent  hsrdueaa,  8' :  temporary 
hardness,  10' ;  every  100  gallona  would  require  10 
gallons  limewater,  and  800  grain*  of  caiutio  soda 
to  render  it  soft.— Blao. 

:&:-Hard 

, „ ^tdnessoan 

be  determined  by  Clark's  test,  which  conaists  in 
the  addition  to  the  water  of  a  solution  of  soap  in 
alcohol.  The  quantity  of  soap  in  aolntion  ia  known, 
and,  according  to  tbe  quantity  of  soap  used  in  pro- 
ducing the  desired  results  (frothing)  so  the  degree 
of  hardneasof  the  water  is  detarmined ;  each  degree 
'  hardness  represents  one  part  by  weight  of 


bonat< 

of  lime 

in  100 

XlO  parts  of 

water 

It  is  well 

known  that  s 

-dUs  whec 

uaed 

with 

Thisia 

the  lime: 

,  the  wster 

orma 

a  chemical  co 

iipounc 

with  one 

fiJie 

which 

ubie    in 

H 

red  qua. 

tity  o: 

Clerk's  aa 

id  added  to 

jf  water  t 

•baki 

I  botUo  n. 

!r.ith 

produced,  beca 

Die  the  soap 

ompoi 

edby 

the  lime;  but,  on  addition  u  . 
when  enough  has  been  added  to  combine  with  the 
lime,  then,  on  shaking  the  bottle  strongly,  a  per- 
manent b-oth  lather  will  remain,  and  tbei|uantityo( 
£  solution  to  eSecC  this  tells  the  qoatitity  ut  lime 
o  water,  and  therefore  its  hardnee-'.  The  quan- 
tity of  lime  to  be  added  ti>  soften  water  depends  on 
the  amount  of  carbonic  acid  it  contains,  and  this 
must  be  asocrtained  by  trial. — B.  BottONK, 

1900.]— Baalatance  of  W1t«.— I  suppose  the 

rexietancc  of   Ift.  of  Bnch' 
mil.  =^ '00 lin.)  in  diameter  as  [O.t;tohiua  uttilt'  Fahr, 
listance  of  any  pui 


(tha 


.,  So,  : 


10-33   _   10-33 


ird  before  filling 


-   -1788  ohms  per  f.^it,  and    '^ 

S38'72ft,  in  ISO  ohms.  Of  course  thii  id  upon 
e  supposition  that  your  wiru  ia  pure  copper ;  and 
u  shuuld  have  no  dilEoulty  in  gcttiug  it  -  98 


B   =  ^'^J'^  ohms 
it  I.Va'  Centigrade  per  mile. — Eli:CtI![CIAS. 

[fiiyOO.]— Bleotrical  Wire  Healstanoe.— 
\ccording  to  Dr.  Matthicisun,  one  foot  of  pore 
■oppec  wire,  -OOlin.  diameter,  at  CO"    Falir,  hal 
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M     for    »r.ir:h     J //•.•■/»..         I'or 

aro  Battery.— '•Voiil'J  rio*.  ^ 
iif.,  or  a  rtinall  oxi'i*  of  '.ojfj)*:.- .' 

ire  Battery  for  Bell -work. 

1  \i*i  woiiri'l  with  •!iiiC4K]«  hn<b 
h  little  ciirrfrnt,  yon  wiJl  have 
in^  it  t,\x  anil  •>»  for  a  year 
ilanclif'  rrrtl  of  th':  fiiuieiuioDN 
afJ  on«:  cf:ll  afMiiit  '*in.  by  'tin. 
two  yo.'ir.H  without  anyattfn- 
Ann  iff  n  little  water.  I  need 
\n  crtrufiilly  Healed  with  pitch, 
funnoiri  which  h«;rvc  Vj  intro- 
L'IIh.— S.  iJOTTONK. 

ire  Battery.—''  Tiir  "  nhoultl 
irrui^.'itoil  carbon  culU ;  a  very 
iu  fri>fu  ona  of  these,  (iet  a 
!:iin.,  put  in  a  Hoft  {KjrouH  )M>t 
he  four  Hiden,  fill  the  corners 
a  peroxiilif,  plane  tin:  /inc.  nxl 

I  the  whoio  cell  with  a  nearly 
Hiil-aiuinoni:i().  ThiH  will  cohI 
and  will  K'^'^^  aboiil  an  ^ood 
L'ry    I    can    reooinnicnd. — II. 

Stylographlo  Fen. — Make 

II  wator  of  iinilini.-  black.  It 
,  and  an  ounoo  will  lawt  for 
ordinary  \w\\».  If  it  does  nut 
Dp  or  two  of  («piritH  of  wine. — 

. — This  substance  i*  a  liouble 
IU  and  potavMiunif  havin;?  the 
SiO.,,  Acoordinf?  t*)  t%>i»ke'» 
AoiQ.-*. "  it  mav  \w  oou&iiiered 
hth  anhydriile  of  hexa^ilioic 
h  svxiium  carbi unite,  it  is  dc- 
iti.m  of  ««Niitini  jiilicato.  .and, 
* :  1  '.iMte.— \V  M  .John  ( ;  r. e y , 
L^n-Tyne. 

.—To  "  S.  R.  C."  — Fel*p.ir  is 

Jv" IU r--. ::'.»:.  ir. :    a    g-'-d  deal 

»    .1=:  T.r.:  -f  *.  i:.'  c  \T':t  tns'.i 

'•:,<:  ?ui:::v-'.  ■-.  -.k:i:::v  a  :  ie  1. 


Ni        =     -.Vi 


•:.... i  _.*.■ 


•■  ^^-  f 


'.    'i ,  riot  know  if  there  is  any 
v^.-.  rf»-.«m  them;    I  believe  not. — 


^        t^^r.e,t,    Soles. — The  lemon  sole,  as 

/  .-;j':4  i'f  the  Iiriti^ll  Itil.ind>,*' 

/.     *   , '.   :•,.  ,iT  ilian  tliu  common  sole. 

:f  :/*  «.'«: ';i::'-r<:nt,  and  the  upper  eye  is 

4..    i-.        •,?    th':   Other,    whereas   in  the 

.     •'.       ^     ^.,*A  'ire  level.     Hrixham  li^her- 

fi.       ..ir   r.  /  ;..*/*  f.vL\vj}\i  lately  in  their 

-    •    •   '•. .  ■.   ••■'•.    ».*  */.«;  lOddyHtono.  a  good  many 

.1 ..'/  •ob-,  an  they  also  call  them. 

..  *  t'.  '«,-./:  ,A.  A^  *•  Srjj'ptiiJ  "  Hays,  far  below 

.    .  ,'    ',\  .,■.-.-.-..-«.'.  4/if.     It  i-f  (Ni.iriiblo  that  they 

j.,.-.>  ,.-,.*<   Vif.fo'inded  with   another  ppecies, 

..  <\•^..x    .r  /4fi*::(iti:d  hole. — W.  M.  Ii. 

r.  r.      C^eaniiiir  Indian  Braaa  Salvera. — 

V  »^.*  4  ..^  .-...'.  -  .*.  ;•-  iiiVi  -ili';»ri  aVi«iUt  an  inch  thick, 
•  .  ,  .\  ','-iM*  t...  ■,nr  'A-.'.fj  #iri'!  of  i.ho  ^licr,•^4;  then 
■i'-  I..  .,  :  ■.  y.'. . ',f  «>«ri,  and  hruih  thii  le.'uon  juice 
p*..  ..'.v.  %..  .'.*  ..'.*>r4*.r*!<,  p'l?.  it  under  a  tap  and 
.'.  .'»>  .".  »*i.t    :.-/  *-*..*j  % 'r. 'r in  lin«-n  cloth,  ami  jKdish 

.;.  ■".*./'.  4  '..4..  wi-  .^'tn^^r:  if  :ier!e.^)*»ry,  repeat 
'.-,  ■,;x:.'ir....r..  f  r. *'/':  tw./  ^roAlI  ISenares  ewera, 
'..'.   y  .V,rf  ..ic-:  .•'.'i.  /,.\'\. —  ^V.  A.  .S. 

,;..:,  -C.^anincr  Indian  Braaa  Salvers. — 

V  .-.-1  ■•...  r*ff..-.iy  r.irrjHn  if  no'.  fi«.ili4hecl  and 
,::.... i- ■'.. A.-.".  /  ,*c'j  *«T*:'l.  S/ifne  of  the  high-class 
9  .r<  I  T.iJt  '^i.*.  .■*  ',•:•* ■!•, if 'ii  :*f»':r  ei;;ht  vears' cx- 
y.-^.r*:  V*  \w.  *jf  »r«'l  ci,:*!  «moki:.  The  more 
'.  ov. .'.'. on  »;.';'.:.'.•:.•.<* r*:  e-AA li y  r e no vAV.-d  by  im mer- 
»;'.'.  ..'.  v.....'.:;  ■WfcV:r,  ti'j  n  .-.'-rusoi^d  with  a  hard 
-..'..^.'i.  ar..'J  T,u»*-A  ill  r>/jd  vr;i*.*;r :  afi^^r wards  a 
,*:rr.\r,  i4  ii":  :n  pi'ro'i*.  and  well  rubbed  int/>  the 
•j-'iifr*'/*!-!  ,'#»f,H.  \T,'i  i  iir.H  and  piecrfl  of  lemon  are 
':.r^:k/l 'ji*tr  '.w.  ^fc.v-:r,  and  lef",  for  Home  hours. 
fifii.if.^f  wif^r  i.4  a^ftin  fXiUre'^l  on  to  cleanse  them; 
•.fj'ry  *re  'Iri^d  r>*:fijre  tr*e  tire.  Finally,  they  are 
fi'/.;<h*d  wit.fj  ar.y  p^'/wder  or  j»aate  u.^e*!  for  honac- 
:.  .>i  bri^i.  Lico/Krin);  iJi  a  v^ry  cheap  process, 
ir.  J  f.r.*  or4*i  ft^.-sher-i  will  d'^  it  for  you.  The 
tvr/e  rr.'xie  i*t  cl«:anin;;  dirty  brasii  is  practiced  by 
*.:.«:  ir.-':iAn  workman  who  make  the  go^jd^. — Eos. 

'  •»  1  .«::0,  *  — Screw-Cattinff. — A  Ithongh  not  ad- 
.]r<:'«>d  Vj  rae.  "  One  Deeply  Interested  '*  will 
prooably  have  noticed  Niblett**  apparatus  illus- 
tr^red  in  •arne  No.  in  which  his  query  appears.  My 
obj'-ot  in  writ  in;;  i.4  V*  tell  him  th.it  Holizapffel 
de-crili^i  one  n</mewhat  similar  as  regards  I'm]  and 
bar ;  but  in<iite<vi  of  the  swaah  plate  the  mandrel 
carri*:^  a  few  gui'le  ecrcwit  on  it.  The  l>ar  being 
fitted  with  a  suitable  cf>mb  Uj  tit  the  required  guide 
ncrew,  the  trx.#I  is  U'-ed  as  in  Niblett's  :  but  at  end 
of  i»tr<jke  i^  drawn  clear  of  guide  screw,  moved 
endways  fur  a  fresh  start  by  hand,  and  then  poshed 
forward  fur  cutting. — T.  C,  Bristol. 

[•>r.>21.] — Soldering  Lamp. — A  very  good 
Folduring  lamp  is  one  of  the  following  descrip- 
tion : — in  a  case  similar  to  an  ordinary  small  bull  s- 
tye  lantern  (with  the  lens  and  front  removed),  a 
spirit  lamp  is  placed  at  the  bottom,  over  which  is 
fixed  a  round  or  cylindrical  copper  vessel,  the  <mly 
outlet  from  which  is  a  small  copper  tube,  bent  in 
Huch  a  way  as  to  form  a  blowpipe.  The  action  is 
this:  the  spirit  lamp  heats  the  air  inside  the 
copper  vessel,  whiirh  expands  and  blows  out  of  the 
tube  against  the  flame,  thus  blowing  it  out  on  to 
the  joint.  This  forms  a  very  light  and  handy 
lamp ;  the  most  suitable  spirit  is  ordinary  methyl- 
ateu  spirits  of  wine.— W.  E.  H. 

[I'll  1)22.]  —  Oement.  —  Plaster  of  Paris  is 
generally  used.  Perhaps  stucco  (i.e.,  putty  made 
with  pliister  of  Paris  in  place  of  whiting)  might 
an»  wor.— E  I.  KCT  It  1  c  IAN. 

[('•r.>2.'i.]— Screw  Taps.— Friend  Shakespear.  I 
am  also  very  unbelieving.  They  are  certainly 
stronger,  if  that  is  a  recommendation ;  but  then 
you  require  stronger  muscles  to  use  them,  and  then 
))erhaps  burst  the  job  in  hand.  They  are  better 
for  under  A.in.— T.  Cf.,  Bristol. 

[lirjJ'.K]— Doable  Star  near  Castor.-— If  Mr. 
Holmes  will  locate  his  ^tar  with  more  precision.  I 
may  be  able  to  help  him.  There  are  so  many  «mAH 
stars  in  the  neij;hlHmrh».KHl,  and  I  have  n.*:  liiue  :o 
■ear:h.  I  l-.»okt\l  but  o^'uld  no:  ^ee  a  4  st.ir.  da 
he  2:ve  R.A.  and  l\v. .'  CA!*:or  i*  7::.  -Tu:.,  jsi 
aj  .•'.    Or  a  ^kelo^.  might  sii^.'-e. — Sm. 

-.*.'..iil." —Expansion    Valve. — An  txpar.?:;r. 
Tilv*  to  a' Cjmp.uad  act*  ihe  sA'^e  rA  i-  a  i:.i.\'.i 
«:::j:r.-.— viz.,  ca:-  .n   the  *:ei=:  :n  :he 
.  :•.  ;-  r.v.-ri.    .'^i-:  ir.o  niiin  vilv:*  ::: 

.:n:  j^'.  wh:/i  y  .:  -.i-s::^  :    ;-:  .:.. 

T.^lve 


I  ..- 


.1    ^ 


J. 


*-:*rL: 


._.? 


£     .    .  ^         —       ......  '*. 


\.*~ 


.  a  .  .      _ 


a«;-*A  — 


—  Lirar.tins.—  .  i -z. 
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Enblished  at  3s.  Gd.,  by  the  Messrs.  Chamberi>,  of 
;dinburgh.— S.  FoBD. 

[ril«):)3.]  — Logarithms.  —  For  multiplication, 
fiml  the  log.  of  the  Xo*.,  and  prefix  the  proper 
ind«.\x  and  add.  Find  natural  Xu.  of  log.  ko  found. 
For  division,  subtract  instead  of  adding.  Of 
course  the  book  of  tables  gives  an  explanation  of 
how  to  use  thern^  and  as  to  prefixing  the  proper 
index. — T.  C,  Bristol. 

[010.13.]— Logarithms.— I  think  the  book  that 
you  want  is  Bottomley's  *'  Mathematical  Tables  " 
(price,  1  think,  Is.).  It  is  a  very  useful  little  book 
to  have,  especially  if  you  have  much  calculation 
to  do,  as  it  is  arrange^i  in  a  very  simple  and  con- 
venient manner ;  all  the  logarithms,  from  1  to 
lO.uOu,  are  seen  at  a  glance,  and  on  the  next  two 
pages  are  the  corresponding  antilogiirithms.  Thii 
IS  i)receded  by  a  very  clear  explanation  of  their 
manipulation,  which  is  very  simple.  I  can  tho- 
loughly  recommend  this  little  book  to  those  who 
have  many  calculations  to  work  out,  and  are  con- 
tent with  four  places  of  decimals.  I  have  used  it 
myself  for  several  years  now  with  great  satisfac- 
tion.—W.  E.  H. 

[GI933.] — Book  of  Logurithms. — Buy  or  bor- 
row Chambers's  "  Mathematical  Tables  "  ;  this 
will  give  you  all  you  require. — Ohm. 

|^G1931.J— Modellinff.-The  foUowing  wiU,  I 
think,  suit  C  North  ;  but  I  cannot  positively  lay 
whether  it  stands  water  well  or  not.  Steep  glue  in 
water  and  then  dissolve  it :  melted  rosin  and 
linaeed  idl  aro  then  poured  into  it:  the  whole  is 
then  incorporated  with  pounded  whi'.ing  till  of  the 
ei^nsistency  of  putty.  It  c:iu  :hen  be  easily 
moulded,  and  sets  hard  in  a  few  hours. — A.  B. 

[<!  1035.]— Valves  of  Air-pump. — Leather  is 
generally  used,  stiffened  h's  metal  pUtes. — ELACi. 

[GIOIO.]— Bear-drivinff  Safety  Bicycles.— 
In  my  opinion  there  are  very  Xcw  disadvantages 
over  the  ordinary  bicycle.  The  chief  disxiirantage 
is,  perhaps,  the  little  extra  fric'.ion.  incorred  by  the 
use  uf  the  chain,  instead  of  direct  act!  >n.  To  one 
accustomed  to  the  ordinary,  the  steering  of  the 
safety  at  first  is  a  peculiarity,  but  is  e.uilr  auJtered 
with  a  little  practice.  I  have  not  ye:  heard  of  a 
'*self-steering*' cycle.  If  you  mear.  an  "a=»tcatic" 
Bteerer,  that  is,  one  whicn  will  run  in  a  straight 
line  without  the  rider  stevring.  I  ihjuld  not 
recommend  that  arrangement  on  \,  rear-iriving 
safety.  The  loose  steering  is  j-»:  ib.e  ri^hi  thing 
for  it,  as  it  is  not  beneficial  to  :h^  riier'i  c^.-zifort 
to  let  the  machine  %<i  without  s:'>er:=^.  I  ii^ve  hid 
some  practice  in  this  rosi)ec:.  ani  dni  :t  if  &•:  ex- 
pedient to  ride  much  without  f:e:?r:=x.  T^e  sa  idJe 
is  placed  so  that  the  maximum:  -:f  r*  "^tz  xij  be 
obtained  for  driving,  that  is«.  ri^ii:  Ttz  'jL-t  r^iils. 
The  rider's  whole  weight  aci  strtz^.^.  .xnse- 
quently,  are  both  gained,  .^n-i  =:.rr  Z'.-izz  «r-i:rtd 
than  on  the  ordinary.  In  zilLz.-  -j-o-l-.  ".v*  wJJ 
very  soon  be  discovered,  aci  xn  ueeni  U  =i^re 
easily  ridden  on  account  of  the  Ititjix  i=.'i  fleering 
wheels  being  separate.  On  u:::\z:zr,  .t  ice  s=iaU 
wheels,  a  chain  allows  the  zi»:h.:=.^  '..  ?■*  "  reirtd 
up"  or  **down,"  if  "Qui*  E-:  "  -=i^rsa.iiii  '-he 
terms,  and  were  the  pedals  az  i  rricJcs  lir^tcr-^kiung, 
the  machine  would  not  l<  •kz.w  t.  :«.  =-*niier  is 
regards  speed,  nor  safety,  »::r^=i.r:-  Tzi-  tr^e 
tangent  wheel "  is  certainly  \z.t  :«»:  ir.Tiz^  wheel 
for  any  kind  of  cvcle.  M'i.'h  .:'  tz«  Kri^z  euestial 
to  "direct-spoked*'  whe*l*  ;§  *ATe.i  lie  fp.sM  of 
the  tangent  wheel.  There  ».  .'  r.irse.  1m»  fnrnon 
on  chainless  machines,  bz:  :z^  -.-snrx  rr:cc:»:=  cf  a 
chain  is  not  a  great  ma::«r.  ^^  ^'iz.  rf-r&ri^-  **idlw>. 
I  may  say  about  four  yeir»  a^..  -vz.-tz.  1  ris-cdased 
a  machine — not  my  £n:  .'■■  :/  vlj  zLiM^n — I  wu 
recommended  to  hare  .~f  :i  "■wt^s^  and 
Brown's  long-distance  »^4r>r-«..<i  Uii.ilf4.  wbi.rh 
I  have  used,  and  as  z..  *■  z.rJLz  s.  i  «--is7y.  I 
have  ridden  on  it  over  :-..•  •.  =.-•^v  .c  ^  cztis  as-i 
conditions  of  road&.  aai  ziT?  ;..-  f-.-  ii-  -lifSTes: 
inconvenience  from  in  z«c.  I  z-^i~  «>;^'  *a~  z^t 
my  wife  uses,  alwar*.  a  «j.i«i  »^z._k:  .::  :^>a- 
itructiun,  either  :■::  he:  *ii^  *  ir..:7~::i  .r  ■'iia 
ac^.>alpanied  o^  the  :ii.ir.=L  lziI  ta-s  :.»i  r.iiiezily 
reconimeud  its  sseafitr  LU-rsi  .~sira  szr«ir..*i>s, — 
>Ar.:K'NYx. 

;  ■•..•i".^— Steam-— ;  N  '.n  '    i  ..*   i.-.^zz   =iii- 
:-' ".ii. -f  his  IeI:^>.£  s.:^'":    :■-    '  r -^  z-z.Ti.LitL*. 
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is  *804in.    Yoa  may  depend  <  upon  the  following 

role  being   correct:    T  =    P_^_-?.    Where    T 

10.000 

=  thickness ;  D  =  diameter  in  inches ;  P  =  pres- 

•nre  in  pounds  per  square  inch. — J.  P.  W. 

[61943.] — Steam.— Never  mind  about  the  books, 
Imt  take  the  question  as  it  stands  in  the  examina- 
tion paper.  The  whole  pressure  on  a  ring  of  the 
boiler  lin.  wide  tending  to  burst  it  is  7G  x  40 
B  3,0401b.,  and  if  you  require  not  to  strain  the 
metal  beyond  5,000lb.  the  thickness  contained  in 
the  two  sides  must  equal  ^J,  or,  say,  9  in  full. 
Hmlf  of  this  will  be  in  each  side,  so  the  plate 
would  require  to  be  j|,in.  thick.  This  neglects  all 
eoxuideration  as  to  joints,  which  are  supposed  not 
to  exist.  If  single  riveted,  I  bare  would  have  to 
be  used,  and  I  should  say  so.— T.  C,  Bristol. 

[61944.]— Piston  for  Gkui  Engine.— I  fear 
joor  packing  rings,  if  of  harder  metal  than  your 

3 Under,  which  you  sa^    is  brass,  would  cut  it 
ont  very  much.    That  is  the  only  objection  I  see 
to  them.— Elect Bici AN. 

[61946.]  —  Nlaudet's    Battery.  —  To    Mb. 

BOTTOKE   OR   Mr.    Con'RY,— The  strength    of 

the   salt   solution   should    be:    Water,    loz.,   by 

weight;  salt,   loz.,  by  weight.    The  usual  form 

giTen  to  the  zinc  is  that  of  a  plate,  but  a  rod  would 

do  just  as  well.    Yes ;  the  carbon  is  a  plate  in  a 

porous  cell,  stuffed  in  with  coarse  fragments  of 

flsrbon  and  chloride  of  lime.    The  battery  will 

nm  far   bell-work  —  say,    six   months— without 

attention  ;  but  there  is  much  smell  at  the  begin- 

ning ,  and  the  chlorine  given  of!  attacks  metals,  &c, 

ULF.  at  start,  1*65 ;  after  some  months,  1*5.    B., 

lor  the  ordinary  size.  Gin.  by  Sin.  by  3iiil,  about  5 

ekss^— S.  BOTTONB. 

[61946.]— Nlandet'e  Battery.— This  cell  is 
•omtmeted  as  follows : — Make  a  zinc  cylinder,  and 
IssTS  a  narrow  strip  on  for  connection ;  put  a  retort 
cubon  plate  in  a  porous  cell,  and  nil  in  with 
Mcsn  pieces  of  carbon.  Place  an  indiarubber 
nig  nearly  at  the  top,  and  one  near  the  bottom  of 
ponras  oell ;  make  the  zinc  cylinder  to  fit  tight  on 
tkflse,  so  that  it  will  keep  it  from  falling  to  the 
boMom  of  outer  cell.  Fill  the  porotis  cell  with  a 
Mfiorated  solution  of  chloride  of  lime,  made  by 
wdding  ordinary  bleaching  powder,  and  then  seal 
D with  a  paraffined  cork;  place  these  in  a  glass 
sdl,  which  fill  with  a  saturated  solution  of  common 
•It  Seal  this  up  also ;  but  make  a  small  hole  for 
tbs  eioape  of  any  gases  that  may  be  generated. 
The  BJLF.  of  this  battery  is  1*6  volt,  and  it  will 
lisf  a  bell  a  long  time  under  ordinary  circum- 
teoes.    But  why  not  use  a  Leolanch^,  which  will 

S'vs   far   more   satisfaction    in    the   end  ?— H. 
n8TI5. 


nSirUL    AVD    SGIEHTIFIG  NOTES. 


♦  ♦» 


UNANSWEBED    QUERIES. 

•♦# 

7%t  numheri  and  tUUa  €(/  queriet  vkleh  rtmaiu  wmm* 
iwertd  for  Jh*  wtdu  art  iruerted  in  tM»  lUt,  and  if  aUl 
unanswered  are  repeated  four  vedts  aflerwardt.  We  trust 
our  rtaderi  %eill  look  over  the  lUt,  and  tend  what  information 
they  can  for  the  hen^  of  their  feilow  contrlbutori, 

Sinco  our  last «'  Sm.**  has  replied  to  61630,  61670  ;  "  East 
ADgllan/*  61543. 

61337. 
61343. 
61344. 
61369. 
61861. 
61364. 
61369. 
61371. 


Aa  Bleotrio  Liffht  Installation.- The 
Bdinn  Bleotric  Illuminating  Company,  Lawrence, 
Haas,  runs  a  plant  of  a  capacity  of  6,40010  c.p.  lamps 
tadsding  1,000  municipal  lamps.*  The  power  plant 
indices  two  120U.P^  two  80H.P.,  and  one  35H.P. 
engines ;  65  miles  of  wire  are  used  in  the  street 
enenita.  The  underground  system  embraces  over 
uz  miles  of  tubes,  aggregating  18  miles  of  single 
eonduetor.  Current  is  also  supplied  for  23  electric 
Botors,  ranghig  from  j^H.F.  to  GH.P..  and  running 
pinting  presses,  elevators,  lathes,  sc,  in  various 
vuteof  the  city.  There  are  the  following  isolated 
lightisg  plants  in  Lawrence :  Pemberton  mills,  660 
Imw;-  ArlingioB  miUs,  426  lamps :  Russell  paper 
milJs,'  SCO  laznpa  ;  Naumkeag  mills,  560  lamps ; 
U^'a  Glue  Works,  160  lamps. 

Kb.  Bubchabd,  American  Consul  in  Honduras, 
itMrts  that  the  pita  plant,  which  has  never  been 
outivated^  grows  spontaneously  and  in  apparently 
inexhaustible  quantities  by  the  margin  of  every 
river  and  lagoon,  and,  indeed,  anywhere  below  the 
ahitade  of  2,000ft.  It  can  be  had  for  the  cost  of 
cntting.  The  fibre  is  susceptible  of  a  thousand 
MSi.  The  people  of  Honduras  convert  it  into 
thread  for  sewing  boots  and  shoes,  and  into  nets, 
fish-lines,  and  oordage.  The  finest  hammocks  ana 
Bost  costly  are  also  made  of  it.  The  small  quan- 
tities which  have  been  sent  to  the  market  nave 
Wn  manufactured  into  handkerchiefs,  laces, 
ribbons,  false  hair,  and  wigs.  The  difficulty  is  to 
dieortieate  the  plant  without  rotting  or  otherwise 
injuring  the  fibre. 

Oaatinffs,  Filling  for.  —  An  alloy  named 
Xoek  Iron  is  used  for  filling  blow-holes  in  castings. 
It  is  made  of  one  part  of  bismuth,  two  parts  of 
antimony,  and  nine  parts  of  lead.  It  is  claimed 
that  Uiis  alloy  will  expand  in  cooling.  A  hole 
filled  with  melted  alloy  will  not  show  any  cracks, 
and  the  plug  will  be  tight. 

Goal  in  New  South  Wales. — A  diamond 
drill  boring  for  ooal  on  the  Holt-Satherland 
estate,  fifteen  miles  from  Sidney,  struck  a  seam  at 
2,327ft.  This,  in  connection  with  other  borca, 
proves  the  oontinnity  of  the  main  coal  seam  from 
WoUoogong  to  Newcastle,  right  under  Sydney  and 
itssubarbs. 


61678. 
6168U. 
61682. 
6:6H1. 
61691. 
61696. 
61603. 
616U5. 
6IG11. 
61618. 
61621. 
61626. 
61628. 
61639. 
61631. 
61636. 


Brazing  Copper  Water  Tuyeres,  p.  420. 

Milling  Machine,  430. 

Lathe  Matters,  430. 

Entrine  Brasses,  420. 

Orthographic  Lens  by  Ross,  420. 

Driving  Lathe,  430. 

QedKe*8  Railway  Coupling.  430. 

Tempering  and  Doctoring  Steel,  430. 

Walnat  Plank,  p.  508. 

Helical  Spring,  608. 

Chloride  uf  Mercury  for  Battery,  608. 

Stumping,  608. 

Lifeboats,  608. 

(ronioeUt,  609. 

File  DriTing,  609. 

Jerusalem.  609. 

Improving  Clay  for  Pottery,  609. 

Variable  Titch  Propeller,  609. 

Dividing  a  Circle.  609. 

Chemical— Ozonic  Lthcr,  509. 

Lard  Oil,  609. 

To  Analysts,  509. 

Whiskey  Distilli  ng,  609.     . 

Feed  Wick  for  Paraflla  Lamp,  509. 


QUERIES. 


[61947.]— Electrioal  Query.  ^In  static  or  frictional 
oleotrioity  we  find  two  kinds  of  cieotrioity,  pins  and  minus, 
either  of  which  can  be  collected  and  stored  (though  not 
produced)  irrespectiye  of  the  other.  True,  you  can  do 
nothing  with  it  when  stored  but  let  it  go.  In  current 
electricity,  on  the  other  hand,  we  seem  to  be  oonoerned 
with  eleotricitv  of  one  kind  only.  A  current  flows 
iu  a  certain  direction,  whether  from  battery  or  dynamo, 
and  the  signs  plus  and  minus  are  now  used  to  Indicate 
direction  only — for  instance^  plus  would  be  marked 
at  the  terminal  of  a  lamp  by  which  the  enrrent  enters, 
and  minus  at  that  by  whloh  it  leaves  the  lamp.  We  are 
told  it  is  impossible  to  produce  one  kind  of  eleetricity 
without  the  other.  Which  kind  is  produced  in  a  battery, 
and  what  becomes  of  the  other  ? — AJAX. 

[61948.]— Induotioa  Ooil.— I  have  an  induction  coil, 
and  will  be  glad  if  one  of  your  friends  will  render  me  a 
little  information  upon  one  which,  when  the  battery  con- 
nections are  fixed,  will  not  act.  The  batterv  is  composed 
of  zino  and  carbon  plates.  I  tried  ^Ib.  of  bichromate  of 
potash,  and  put  three-qaarters  of  a  pint  of  boiling  water 
in  a  glass  cell,  to  which,  when  cold,  I  added  ^Ib.  of  sui- 
phnrlo  acid,  and  placed  the  two  plates  in.  I  then  hal  the 
spark  at  the  contact  breaker,  but  no  shock  or  anything 
else.  If  my  adviser  thinks  fit  I  should  change  the  battery 
for  different  plates,  ftc,  I  will  instantly  do  so.  Also,  if  ho 
will  give  me  the  right  recipe  for  chemicals  enough  for 
one  battery  I  will  be  much  obliged.— IQNOBAMQS. 

[61949.]— Boiler  G^uffe  GUum.— Oun  any  of"  ours*' 
explain  the  following  phenomena  ?  Most  observant  prac- 
tical engineers  know  that  a  water  gauge  glass  in  work  has 
a  tendency  to  become  dirty  ;  and  they  also  know  that  if 
any  attempt  be  nude  to  clean  the  glass  with  an  iron  >vire 
piobe  and  waste,  fracture  usually  takes  place  soon  after ; 
but  exiiertenoe  has  shown  that  fracture  does  not  take 
place  wuen  a  piece  of  cane  or  other  wooden  material  has 
been  used  as  the  probe.  I  have  heard  it  said  the  fracture 
is  because  the  glass  has  been  scratched  by  the  iron  wire ; 
but  I  know  it  will  happen  when  the  glass  has  not  been 
scratched.  Again,  what  is  the  cause  of  the  corrosion  and 
wasting  away  of  these  tubes  ?  I  recently  took  one  ont  of  a 
boiler  tnat  had  been  in  some  three  months,  and  I  found  it 
completely  guttered  inside  longitudinally,  and  the  ends 
where  the  indiarubber  packing  rings  had  encased  it  were 
reduced  to  the  thickness  of  tissue  paper,  so  that  the 
greatest  care  had  to  be  taken  to  prevent  the  glass  falling 
to  shreds.  I  may  say  that  the  boiler  is  a  marine  one,  and 
the  practice  has  been  to  fill  with  fresh  water,  and  not  let 
them  exceed  a  maximum  density  of  3-32.  I  have  heard  it 
stated  that  if  an  iron  wire  be  passed  two  or  three  times 
freely  through  a  thick  barometer  tube,  and  the  tube  be 
then  Laid  aside,  fracture  nearly  always  takes  place  within 
an  hour  or  so.  I  have  hoard  the  following  explanation 
oilercd  for  this,  but  it  does  not  seem  satisfactory  to  me  : 
In  cooling,  the  outside  obtains  prior  strength  to  resist 
compression,  and  compels  the  portions  yet  soft  to  shrink 
to  its  own  standard  of  dimoujions ;  therefore,  in  the  sub- 
sequent mutual  oontractions,  while  ooollng  down,  con- 
strain them  to  contract  among  the  particles  in  a  more 
rapid  rate  than  itself.  Consequently  the  outride  is  in  a 
state  of  compression,  and  the  inside  in  a  state  of  extension, 
the  one  reciprocally  inducing  the  other.  This  antagonism 
sometimes  so  closely  approaches  the  limit  of  strength  of 
the  material,  that  the  slightest  shock  or  injury  to  the 
inside  of  tube  is  suffloient  to  cause  fracture.  However 
true  this  explanation  may  be  as  regards  barometer  tubes, 
it  will  not  hold  water  as  regards  gauge  glass  tubes,  for 
they  are  subjected  to  shocks  iu  their  daily  work  infinitely 
greater  than  the  passage  of  iron  wire  freely  through  them 
could  effect.  As  to  the  corrosion,  is  there  anything  in  the 
decomposition  of  the  rubber  pAoking  rings  to  account  for 
it.  Pure  rubber  is,  I  believe,  carbon  87  8  and  hydrogen 
13*8  in  lOU  parts  ;  but  vulcanised  rubber  will  at  least  con- 
tain Bulpbur  in  addition,  and  possibly  other  sophistications. 
—QlLBiikS. 

[61960.]— Photo.  Enl&rffement  in  Orayon.— 

since  my  query  (No.  61663,  p.  63 Lj,  and  which  is  still  un- 
answered, appeared  in  the  **  E.  M.,**  I  have  seen  a  circular 
with  a  friend  of  mine  from  a  gontlemiin  In  S  mttiatup:on 
who  offers  aa  apparatus  and  outfit  at  10s.  6d.  for  enLirgiug 
any  photo,  to  life-size  in  crayon,  and  he  further  guaran- 
tees to  pay  2s.  for  each  picture  finished  for  hiui ;  but  as 
there   are    so    many  impositions  practised  nowadays, 


I  would  like  to  know,  before  investing  in  the  appa- 
ratus, if  any  kind  r^er  knows  anything  about  this 
8rocess,  or  is  it  genuine,  and  if  it  is  easily  learned,  as 
I  it  wonld  bo  easy  to  Icam,  it  would  suit  my  purpose 
just  as  well  as  the  apparatus  referred  to  in  my  former 
query.     Replies  to  both  queries    will  oblige. —  D.  J. 

[61951.]— liegral.— Will  one  who  knows  kindly  answer 
me  the  following  question?  I  am  a  dental  assistant 
(operating  and  mechanical),  but  was  unable  to  get  regis- 
tered because  I  did  not  begin  learning  dentistry  until  a 
few  weeks  after  the  passing  of  Act,  which  is  very  hard,  as 
I  have  served  my  time  with  a  good  man.  and  am  morally 
more  qualified  than  many  on  the  register.  I  am  in  a 
good  berth,  but  have  a  deal  of  spare  time,  and  want  to  do 
a  little  on  my  own  account,  and  if  I  hava  a  few  cards 
with  my  name,  and  put  **  dental  mechanician,'*  will  it  be 
inMnging  the  Act  ?  I  only  want  the  ctrds  for  a  few 
friends,  6tc.  Of  course,  I  am  able  to  do  both  mechanical 
and  8urgi(»J  dentistry,  and  am  not  an  amateur.  If  some- 
body who  knows  will  kindly  answer  the  above  they  will 
be  doing  a  good  turn.  Or  perhaps  I  could  put  something 
else  on  the  card.  Will  someone  suggest  ?— DBN8,  Peok- 
ham,  S.W. 

[61953.]— Hot-air  Snyines.— Asthe  subject  of  hot- 
air  engines  hits  been  discussed  very  mnch  of  late  years,  I 
should  like  to  ask  if  any  of  our  readers  can  give  any  par- 
ticulars as  to  the  success  or  failure  of  an  expeiiment  with 
hot-air  engines  ou  a  large  scale,  which  was  tried  some  yean 
ago.  I  quote  the  following  extraots  from  an  old  magazine 
(1853),  which  I  came  across  lately,  and  which  had  copied 
them  from  the  A'eu  York  Literary  World  :  "  On  Tuesday, 
the  11th  day  of  January,  in  the  year  1853,  the  caloric  ship 
Srieuon  made  its  first  public  essay.  The  Erieuon  got 
under  way  from  her  anchorage  off  the  Battery  at  half- 
past  nine  o'clook,  and,  proceeding  out  of  tlie  harbour 
through  the  Narrows  into  tho  lower  bay  to  a  distance  of 
about  18  miles,  returned  at  half-past  twelve,  having 
aocomplifihed  the  trip  without  a  stoppage  or  hlndranoe, 
or  any  untoward  result.  The  invited  guests  on  board 
were  principally  members  of  the  press  oiNew  York.  .  .  . 
The  single  fireman  and  the  single  engineer  on  dnty  had 
nothing  to  do  but  to  answer  questions.  .  .  .  The  calorio 
ship  is  over  two  thousand  tons,  has  an  engine  of  six 
hundred  horse-power,  a  speed  of  eight  or  nine  knots,  and 
consumes  only  six  tons  of  ooal  in  twenty-four  hours,  and 
will  pay.'*  I  will  not  trespiss  on  your  space  by  quoting 
more,  but  should  like  to  ask  what  became  of  the  vessel, 
and  how  the  experiment  succeeded  ? — E.  W.  0. 

[61953.]— Loco.  Engines— Narrow  a>aiige. — 

Can  any  reader  give  a  description  of  tho  locomotives  of 
the  North  Wales  Narrow-gauge  Railway  ?  Also  the  weight 
and  coal  consumption  per  tram  mile,  and  what  speed  can 
be  obtained  from  them  ?— O.  D.  H. 

[61964.] -Lamp  and  Bellows  for  O'lase  Blow- 

ing.-'Will  any  reader  be  so  kiud  as  to  give  me  sketches 
and  dimensions  of  an  oil  lamp  (not  gas)  and  bellows,  suit- 
able for  glass  blowing,  or  blowpipe  suitable  for  using  with 
an  oil  lamp  ?— A  Two  Ybars'  Subscbibbu. 

[61955.]— Soienoe  and  Art  Krami.—I  wish  to 
compete  at  these  exams,  next  year.  Will  some  reader  who 
has  passed  kindly  advise  what  books  I  should  use  for  the 
Elementary  Theoretical  Mechanics  and  Elementary 
Applied  Mechanics  ?  There  ara  three  books  in  the  market 
by  Goodeve,  I  see — ^"Miiuual  of  Mechanics,"  ''PrUidplei 
of  Mechanics,"  and  **  Elements  of  Mochinism."  Do  these 
all  treat  of  the  same  subject,  only  at  different  stages  ? 
Are  any  of  them  suitable  for  either  of  above  exams.  ?  I 
should  also  be  glal  of  advice  as  to  reading  up  for  the 
Elementary  Maohine  Construction  Exam.— EL. 

[61956.]  —  PliysioaL  —  I  read  the  other  day  of 
"  Guthrie's  conducting  cones."  Can  any  reader  inform  me 
where  I  can  find  a  description,  or  will  they  give  one, 
as  I  can  find  no  mention  of  the  apparatus  in  textbooks  f 
-EL. 

[61967.]— Engine  Query.— Diagram  annexed  of  high- 
pressure  cylinder  of  compound  engine ;  cylinder,  ISin. 
diam.    Will  bo  pleased  to  hear  how  I  can  improve  it. 


What  part  of  valve  should  be  altered,  or  how  to  alter  it 
from  eccentric  ?— Enoinescan  8. 

[81968.3  — PhotogrrapMc. —  Will  some  subscriber 
kindly  inform  me  how  to  put  gold  paint  on  to  the  back  of 
glass  to  show  up  orystoleum  photo,  painting  ?  Also  how 
to  apply  gold  leaf  to  same  purpose ;  also  silver  paint  ? 
What  is  the  best  size  for  sticking  photos,  on  to  glass  ?  At 
present  I  use  starch.  What  is  the  best  way  of  maUng 
photo.  tran8i>areut  before  applying  paint  ?  In  rubbing 
down,  I  experience  some  little  difficulty  through  breaking 
the  paper.  Also,  I  should  be  glad  to  know  how  the 
photos,  are  coloured  by  the  chemical  process. — J.  T. 

[61959.]— Olearingr  and  Cultivation  of  Forest 
Luid. — A  missiouary  abroad  has  written  to  his  friends 
for  books  giving  information  a^  to  tho  foregoing.  Wonld 
one  of  **  ours "  kindly  give  the  titles  and  publishers  of 
books  treating  on  the  above,  and  thus  enable  querist  to 
send  him  one  ?— BOMKO. 

[61960.]— Boiled  Oils. —Will  someone  oblige  with 
recipes  and  inscruotious  for  making  good  quick-drying 
boiled  linseed  oils,  the  same  as  used  for  varnish  making? 
I  should  also  be  glad  to  know  whether  there  are  any  books 
published  on  it,  aud  who  by.— PiTCU  BOILER. 

[61961.]— Blue  Brick.— Will  any  reader  be  kind 
enough  to  tell  me  what  kind  of  material  to  obtain  and  how 
to  mix  to  repaint  a  hard  red  Leicester  shear  brick  to 
imitate  a  blue  band  acrou  the  front  of  a  house,  as  the 
builder  did  this  instead  of  laying  a  course  of  blue  brioks 
when  the  house  was  built,  12  months  bAck,  and  the  bine 
colour  is  now  turned  to  a  very  (nasty-looking)  light 
appearance,  and  I  should  like  to  repaint  it?— WOOD- 

CBOFT. 
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;"'"■.  .■*~^'  AJ.  — :i-r  --•  ^..•4  ^'-z  .:  ^  jiaied  en  to  the  caurai. — G. 

' ;.:  '.  - :- Hydraulic  SKachinery.— In  a  press  the 
;  -jiz  :  j:  'i  —  .  j^  *  .  i  :Li  r-m  ity.n.  '.La.  Thcplaogerii 
*   -£■  i,  .,  *    f--r.    T-i   ILst.Lce  ir»!:i  the  pump  Co  the 

""' "*  : :_  .r:  -  -4  ^i  ^ .  --  ;  ■.-*:  ir-.  ■:  ^;.e  f cioruin  to  the  power 

2  -a  '? 2_;  •  1—:  'v"  =1  itii  P,  aui  proTe  it  on  the 

*    ,  ■        1-   *.  ^  \'^    P'.     "-'"  .":*:/ 'J'!  ;:-.'.:.;- Centrif  a^alPxixnp.— Can  auch  a  pomp  be 

'  .   .      *   .*_   _  _*T  ;.'  ,'_-.*•-*  "IT--  ziT-»-..  jr;-:;:'*  *  ■A^--2:  :n  a  vacuam  pan,  end,  if  not, 

' — .      ~  ;    ■  ,~.  r  ~f  ^"■.  .^    ,'r'   \".' *  "vi;  i;=.  fc^i  ■;::!.;  cs.*,  b/  reversing  the  direction  of 

."_  ■^'       '      -*  Z^"  '     "  •  __"  '^_  ^   ri.'-f'ir'*  r.z*.:.  ;■:.  :«  =;*:*  :o  ira*' crater  iu  throagh  discharge 

—     __     _       ..^    -t-_-.       i    r  .-ir-A^-u.-  --.-3^  li;:;  ::*.:ijrfe  it  iL<  centre  ?    Farther,  how  are 

{-.:.  ;  z^i-*  iiLT'.ii,  ci.^r^e-i.  cleared  of  air,  &c,  and  ia 

- ?T  •  I **     a  -— T  — -;  t*7^  — Vri-i  ii.-:c!  w;a:    vij    :.:?  tie  ;re-:ca2e  of  air  affect  tUem?    Any 

J -_-..:-.-   .        r    ...   :^   li-  fc:-!-i^\i«  ;j_;.r=A—'.z.  .-■—-.«  ;!i-j 4  ai: it L«-jr  general  application 

=:^Ti--     -.       I..-,  -i     . .  ■-•  -.i   ■-:-_-;*  J.  hi^izr  »—  ;■£  nt:!  t.ppr«:cl>:e-I  oj—sillSY  liOoTS. 

;>■-"'  .-.'"   ._"•."'.'■-.'"  r-^J-  ^\'-^.l  :-:•    : :  -  irregularity  of  Watch.  —I  bata  a 

■  -     —      _    ■               -  .-  -•      .   .-  :  ._:.  i_^-.. :..... I r.  v*::!; 0^=1 0 :.?.*: lui;  bJance,  of  flnt- 

"     "       — '--  -----  *  "^.  ^.fcj../.  ■  :„;i,  Skiier  f«.'ii;g  rtguiariy  for  sometime, 

-  — ^*-«- '»'-:, j — '•  g-thf  —  ^  ;-t'    :r:::i.  w  :^*  ji:--:l7  r^.i*  :i.cre  th:ux  a  minute  a  day.     Will  any 

. .-.    .  .   .^-    ..-       -    Z-    r*.— ;«-1j:  1,-  ; . -ts*;-.'l It :.:  say  :-*  r<-a«on  and  remedy?    I  think! 

.. -  _      -  ■  -,  ; .    -  =.:_i ;                 '  :j.Ti  j<*i.  A  rij.j  :o  « a;::.i:.ir query  iu  the  **  E.  M.'*  before ; 

_  w                 _           -                                      -  ;;:  ^'^:z£j  I  :-:.ve  z^'a  n  ^uu  have  all  the  Tola,  except 

...     .     rv  :,-    .              T    .v.v-'-  -.;  -:-...  /ii .'I-*.;— Coiiiets'    Orbiti.— lu  '*Annaaire  par  le 

>_::....■-.■  :.:.     -..  ■ :.- .«..-  .;    .ms:>:i    lj  aM  :  _i  Z.r:*-  .ef  l^.i--:;-i*s'"  »fur  l->r7,  !or  instance),  and  in 

r.jir  :.   -_•  ■      z. ;      i*":  •_:!   tb  .    :-.  lu..-:  :•  .iij  ::l^:  jiir:  iiVwitl  :o  e>Uict>.  tuey  girc- what  is  called  the 

-  :    ."__::=_    a^..     _    -      t_.-   v  .:...•:  -._"i  :•■»-.  -^x  z.T".i.;-i  ol  »:mL^  a  coineisi  orbit.    That  i«,  for  a 
::     ■-.-:.     ,.  . :          .■;  ^_  l=,  ..-.:;■;   i.i:  Tz'.r.erkit  :cz.v'  t-oy  uie  tiie  eupplcuent  of  the  incUnJi- 

— -H.^   J'*J"~  '  fJia.  —     •     -ir.:-:!- ij«.-:  -s:;..:^ -.;* -.i-  M'julatei  value.    Wuuld  someone  iufonn 

.•■-    -r"  •  -- ■  .'"■  -  -  .  ,-■  1 -."-—:-*■— i   k;r_i..j.±  ^.  ^_:"j.f;.j.v*ea  i;.;s  iu^ihi.J,.'uid  wlien  it  first  came  into 

~—    *  »-2.i:*.:iar.«ui  a1*j  :Lire,i-ou  \»hy  tr..  =  2Q  —  »  ehoaW 

"  - 1*1-- -i*- 7  '".-i  j-  -r:ii  L  •.ij_-.z.-.':z.  ^tc  i.«s  ix<  1  upv-u  as  iho  tabulated  va'.ueV    Also,  has 

■•.__..-:-  l-I.     1  ;*-":=  .1  .-.  ::  _    •    .  .if -I  ^   -^  ;^  ever  b«r-.u  fv/rmei  for    coaiet's  elliptic  motion 

-:  ^  '.*■-:  -'  "s^-"*  -  ■:-:  jy^iiir  :o  :i.A:  f^.T  p-inboiic  motion  c.iilfd  "the  table  of 

-■-    — Z.  ?.  1,..  :^j4.'-    Pratt,  ia  h;i  '•MeLl.au:cal  PhilOTophy,"  1836, 

'        -::-.•:-  i-  -^^3.Vi''M  «  mL'T-ui  of  fo:Tmng  tuch  a  tible  by  tabu- 


-  •  » 


..Y"  -  ili.":i:_- *•  TiS".  .s. -z.--- f -"-- -"^  ?.-»:._   r"-   •        -  _'     :    .'  .-..•.:=-.    i^:;- ^- :Lc  vilue  ■         found  from  tlic  formula — 


I 


>  "•.-..■'.-:      -j     ■-■    ;  ;r;.-.— ^^— -T.S.''    V.i 


l>.s     : 

■ 

iv'"'; 

4 «.«  •  ^ 

'w' 

•  .-■  ■»■ 

*       \ 

a:::,  i; 

■   •    •    . 

^■.  *-..•  : 

"r  .-  .: 

.      - 

#::  •."■.  1-'-" 

J^ .   =  ji,t.in.  i  V  i  1  -  S  cos.5i  V  -  6coe.«i  V  } 

C.i::th:jfo7ii:uiabi:'!>impliiieil  hyrcduoinfirit  tolo^irithmlc 
i  '  cy.'^i  y.A'.\-  u'i  Vi  here  to  tin  J  Msch  a  tuO^e  (it  oun  has  been 
i„uii»;>  Vill  ifreitt.y  oh. ipe.— Comet. 

.,  T  «.-  a^  c' "sy^-dr-^**  •  -7  "  '■*  "-vl     [<>- ■'5]— Battery  with  Non-condncting- JSle- 

W-«-.— ,--'*    « *v    l-i,v  -■"*—;    "•'^T'^     •^    ~.:     ....^,*-.  .vjj  it    xnentB.— Cauuuy  oue   tell   me  aijyihunf  aooai  thebat- 

.*--»-*--.  '.    ^  .' '         .      -     »-  ■  —'an  •■■*^  Div-  I  '*^^>  '•'    ^-  «■"•'"'>"*''  1  ^'^  ioiiiue  ;iul  pho^phoras  in  uicrogeu. 

,,   .     .  .-         _.»- .     -    .  . .-    ..    I  .^y.;*,  j^^  .^j,|  jjj.  ^-liy,,,^  ^;^j  jt  di'Vis.-dV    What  chemical 

i"'""    /      '.   ;  .  "    .  '  ^  ^  !  ao:i-n  tiikes  pUcu?— LONIiINlKN!»l>. 

*    '    C.;,--:*:ini-  S?**d  of  Lauschea.^- I     r6«xr:.:-Daniell  Battery.- What  chemical  action 


zLxiO  U4'»atiuiis)V-L(»xl»lNIKN>I<. 


r'j.rre :  C 1 . .' k.  - '.     •  -  :    T r  :•:  v.  a  >^' .  .*i 


[o:.Vl 7.]— Plaster  Trusses.— I  want  tocaatauum- 
.         .  ...  _-......  :   k.  ....-«-...- iVvry  ;  bor  if  iru.->ts  in  plastir.      rh>:y  will  h-ive  to  be  run  in  a 

;*•.•-■■'"".■-'.■■..,         '  ^    ;        ~   .:  i  ..    .\  >■•>!*  :i.e  %.■■.:«:.:■.' I  u;o'::d  whioh  diviJi'!*  In  order  to  gi't  all  the  members  per- 

*■•  ■»-•«.■•-'     -^    ^  ■■    •   '   ■        ■!"'■■  .'      .1  ~  ,;.  '.■   -  T  k    ■-*  .     £■.:  :  1 -.—*;.,:.»  I  iect.    Wh.it  compOMtion  kIiouM  ihe  mould   be  made  ol, 

\     ■■"'■■•*■'.;       ~  -       i        .   .  "."  \        ..;  i  :     ■xL-:"'*  :.^  k"..^**  !  ju.i  hoA'um  1  to  prooevilr- U.  11. 


roiW  .><.]- Bright  Parts  of  Machinery.— I  JhiTe 

-,„.....  ,  .       .^     iT^.,-        ^.    "1-  •■     -.-■i-i--     w- -    L'-  ■*;■":«•    u..»ohiuLr>     JJi     Uan-l    now    ilnt    nqjires    to    be 

Cdstiujf  Zmo."-  •*  -■■-   ■  *  ■   •-            ■     4^     -  -■■■■'•.  .'^*—  •  .    .      ;.''.:    .  ■'.;  .  -.  :;;."".  ;,"     ir-jrhtenod.  HU'I  sjou.e  pii  ta  of  the  east  iron  are  full  of  air- 
s'- •  ■•   ',.'.':' .v:>...  ...  .  '.r...:  .  ...    -^ -...,•  .......  >^-. .:  .  .v   ..  -..           *  '■     '     ',.!■".  '■■  .'^,\'.'l-   >     L.\k*.    1  have  heard  there  I.s  a  com|>ositiuu  used  which  li 

c" i.V  :.*.■"..•■'•    .::-.■?•.■•--•"''•.'•'•'  ^  •■•■•■  •  '    .-«■.-  ^  *  -_:  ■•     « ■            -■■  ■  .-    ■  '  ■  •;  \\  --  _    .' ". ;;     .^^..j  n,  ri.l  tlu'w  holes,  so  ih  n  w  hi-n  the  iron  ts  finished 

■•*  4-^  .:...  f.-.  ^ :.;.,.;..  .V,  vr.i'.  :■....■-.>       A.»...#    ...    ."  ..    ■';•"•    •■;•    .*■.';  i      ';;.',  \  1,0. •  o.inn-.it  be  teen.  Can  anyone  toil  me  an  vtUing  of  thia 

["iK-n.^G  Dvnamo.    T.'  M:;.  r.  ■.-.   sy     *■*  ■■    "•;;-■-■■;-.■.:■•"'■  "^■■' * '"  '■*"      .vairovLiiou,  or  kindly  help  mo  out  of  the  difllculty  ?- 

7"*  A'-i  :..  .iv;.  ^.  .,  "*7.;  ,;:.;  :.:u      ..:.  .:■...'.     I'-O  a7. ....:..•.-    "  "  *      ' .         ,     ■  J.  l.  C. 

!4^^"o\^t'--.'-  •'  ^^•'-^■'^•-^^  :':  L>>=.*:..'-^.     l'...:.!.'        j:     ."-Mush*:*    Stf#S.        vV\  \*,  ■■'•*..*■.' -        'i-l'-aO  ]-Legal.-I  live  in  the  country  in  a  honse  of 

••■ ■    a-,' oavh  .''.Ji'j.  u  li-.   .4::..  •   .-.  a,;     .......    .,->.i  -  -   ■> ^-    -^^  * u:p  c'AU.iiud  on  one  side  of  my  garden  I  have  a  wall  which 

■s'^iradisally  falling  over  towards  laud  belonging  to  a 
\:.K.S.i  oan:.}?  laudowner,  In  cous-jqu-juce  ol  a  ditch  not 
U-iiig  propv-rly  levelled,  so  as  to  ulioA'  the  water  to  dr^n 
otT  as  it  used  foruitrly  to  do,  tal  1  ditch  kolougiug  to  my 
neighbour  an  1  being  on  his  i:tnd.  Can  I  compel  my 
neighbour  to  remedy  this  state  of  ail.iirii.  as  if  not 
remedied  my  wall  will  iu  all  prolability  eventually  fall 
over  through  the  fouudaiioni  being  undermined  by  the 
water  in  the  ditch  V    My  neighbour  i»  a  solicitor,  and 

ho  and  I  are  not  upon  friendly  terms.— P.  Q. 
,.„„ power  01  t:ii5«  OAHory  ^ii;.'  m...  i.ir  iii»»»*»^-*'  '  ^ 

of  the  tl'.meDis.aui  tLc  j-i/o  of  Mw.v,  .    ^^  !.-•'  »•  «■»«*  i'*'*'  [68010.]— The  New  Herz  Telephone.— Can  any 

-older  to  ujscV    Abi-nit   wiut  i.*  tUo   ]vwir    »'i  the  »iie  „£  yoQp  readers  give   me  any   information  at>out  anew 

dt.'jcrlbcd  (110  electrieiil  lang.iage)  i-    1^'^.  licrz  telephone,  whii-h  I  flml  reft^rred  to  in  tlio  following 

[61995  ]— OastB  —What  arc  the  oafts  «sed  iu  solioola  lurugr.iph  iu  the  Wr.Hy  Timet  umi  Echo  :— -Experimcu-* 


Maboe  18,  1887. 


ENSLISH  HEUHANIO  ASD  WOBLD  OF  SOIENOE. 


tnd  Bnuuli,  ■  dLiUi 


AirSWIBS  TO  gorbispondihts. 

(itilDITOB 


\tm  UuhiUft  crowa."— TELKPQC 


em.]  -  BartlnTiaka    Pradlcttoni.  -  Wml.! 
-  I-M31.  tlh  M.irch).Dr   ■■AFelJimo(lhBnoy»l 
loeWtj'  CBJI.,"  lltli  Uu  Ob),  kind  It  quoU  tbe  words 
I    1^  ^Va  ths  diU,  of  Prof.  Pilb'i  (>]0*rf  F«bl)  predlotloD 
'    -■th»l«te™rlbiiLiik"  In  llie  RUW?    II  li  pleaunl  to 
nUkutgst  bold  ol  &  r«l  etnuicB  prapbat,  vid  k 
ntUo  MS  to  boot.— Tritox. 
^U.]— Horixont&l    Snndlftl.— WonH    nj    ot 


EIHTS  TO  OORRBSFOKDEirrS. 
L  WllM  OQ  ona  ilda  ot  tta«  japar  ontj,  ud  pal  dmrlnga 
(or  llliBtntloiu  DB  HpusM  pMoM  of  Mp*r.  1.  Fat  title) 
10  qwr^n,  ind  vben  ftuwariiig  anerufl  pot  tha  nomben 
•■  nil  u  tba  tlilei  of  th*  qurlH  to  vhleh  tbt  repllai 
raCnr.  I.  2f  o  ohuga  li  inula  for  laaartliig  lattan,  qnntei, 
*.  lAtan  ot  qnwin  ■aklai  tor  adilTMaM  ol 
— ^  ~~  "nrmponLlaDta,  or  whan  toolierotbar 
lued,  OF  npllca  fflTlng  soeb  IntormA- 


u  tba  Kdltor,  ui  nol  lonnrdad, 
o  hint  Ho.  L    Tb« 


'DitbeBiiilgnLlloaUtllC'i 


Dal  ItbfforsDOir.  'it  It 


I    duMflndoc. 

I   kl9  at  elv  :  >ni]  ,_ 

I  MalKooDtslu!  An  then  anj  iliople  norkaieUtiDg 
'  -  na?— COHSTiSTniiAiiim. 
(pen*.] — Onttkperoha.— Gin  cnltipeichm  br  mj 
.  |MM  b*  mda  to  mln  beat  (I.e.,  not  lo  malt  whan  ei- 
I  imi  to  htat),  and  ilill  reUla  <ta  othar  chirtcten  oE 
I  Mima  plUblUtj.  Ao. !    U  not.  [a  tbcre  an;  lub^Unca 

00.    Tba 

'    nUIJ  —  EUBlne  and    Boiler  Powsr.  —  To 
■tOfaiitol"— ^ndbliTour  wlch  the  (ullowlng  in- 


apaoa  derotad  Co  latten,  qi 
^    aalTai,  load  to  npUaa  wbl 


ra  only  ot  Indl- 


suu  of  Dblnlnlag  inoh  isionnk- 

Tba  (oIlDwlnx  an  tb*  [nlUill.Ao.,  ot  Ictlsn  to  hud  op 
to  WadneadAj  aranln^,  Uu-ob  Ifl,  and  onMhaowledved 

Onwii  AND  Son.  —  B.  Whaalar.— UaJ.Oan.  Cunning- 
bun^-jL.  J.  F,— Banntui  Bcoi.-L.  Wallon.— A  falloir 

H,  C— SiuJenl.— Onhochromitlo.— H.  D.-^ohn  CarHa. 
— KiMltlor.— J.  W.— P.  H.  KcaiptLorna.— R.  UolHon.— 
a.  H,  KrlJilol.— H.  H.— Old  —"—■'.--.■  ~..  -  - 
Oanrd  Bniit)i.— C.  31.  OanA: 
Minn.—] 
Tarb,. 
?.  B.  W.      (Tod  ahonld 


asav.XXSVLJ-C.H.O.  [it  la  public pro- 
'lic  ucant  ii  dangaroni  ftt  tlmai ;  bBlToawlll 

lefai  toBllcfUo  naM.'vi 
4ar  "  pbyfloUDi '*  hid  b 


.    (Br  "isiorTen 


a  lUUd  la  v1i*t  point  fou 
on,  u  Ibo  molbod  of  Bilking 
frequanllr  d^icrltwl.    Thera 


I  lamrtMre' 

fei^Ivaoldaaklbi 
MUMVarioni  pr 
Tb^» t ai 


■Bd  K  leait  di;f  tbem  Into  pranFt.  So  nllh  pau 
^^  vbleb  ara  praicrTed  green— the  latter  balag 
*biDr1cata  reita  d  TAnglala,"  and  largely  imported 

innT.}-Odla  Puroe,— Wonld  "Odonetar'-   (lettar 
IWlUiidlT  giTO  Iniiber  parllculan  talo  haw  ha  carried 


1.  (rom       IiUHa*¥. 


^Uftglo  Lmntam  Uinita],"  I 
Bedlord-atrcat,  Hlrand.  la.  H 
Wood'i-JdkgloljiaMnii, 
B.C.,H.    H.«  TDD  Voli 
talnlng  Ur.  L.   Wilgbt'i 

Woodboiy'i  "Bclenoaal  . 
Aicbblihop  of  VanU,  aad 


sd.)-AgL-A.     (TI.S 


onlurani.    Obadwii 
on:  F.  Wamakod 

.  Wood,  74  ObtK|ia 


nallT.}— Pmuvs.  (Oblor..lam  li  an 
a  BQlutlnn  nf  cblorldo  of  alnmliiluni,  m] 
[ealen  In  ohemtcala  odTertialng  In  our  pi 

a  bronze  povdifr  vlth  tha  varnlah  aa  d 
lUlaud  B  broDie  paint.  WtaAl  oSant  . 
VJ-AslATkUB.    (Try  wbataasot.  weak 


.    (lUpllM  Co 


IjaitH  and  guma  uppeued  In  tba  Ko.  for  Fab.  IH,  and 
{Tar la  uaed,  water-glMi,  and  lilloate  palnta;  ''"P"" 
B.  Koi,liBn.  (Imp-miblo  lo  repr*la»  drawing  aancl 
medical  edl lor  of  tba  ip-«*ly  Ttm-i  aiut  ScAo.Kttlly- 
trying  lo  boynoti.)— L.  W.  1).    {Only  Jor  thne  yaora.)  ' 


A.  Hew  TmM.— An  Important  Invention.— Hitni 


'  Ooniponnd.— A  now  method  of  pre- 

fBclBf  aoldn  for  brazing  i;oiiiiB(a  in  miiiog  idit- 
abla  propottiona  of  pulverised  brui  loldar  ftud 
pnlTaiiied  borax,  then  griadiag  the  two  to^ethsT 


■ntil  ^  bini  wUl  H 
t  baa  from  lu 

_ >  puta.    The  l_. 

tba  Tu^i  wbBiaby  oakes 
top  >ay  length  of  time. 


Lrden,  a 

formed  whicb  will 


^m MM  at  Aa  Dalaat  Klartwn    r«  Uu DoludStaHi, iia., i 
■XCMb^llla  riaaia  «  BMltnm,  Ik,  «  UMDs.  1  Is  Ind 


SotniJlig  moTa'd'e  ™^o/ "liloh  pl«e'uiSifc'm'oTu.     ^■.'^'^  ^iTl^^f^'^iM^^^  I 


^SBTI    ¥»*».    UITL,      ZXXTIL,    XIXTIIL,    XIUI., 
^L-^tfL,  XUL,  aad  XUlL,  teni^  la  aloch,  7k  ^oH.  Fm  Craa, 


1,  glTCB  by  tbc  tjLiiei 

board  merely  to  ouui 
iiilereda  gouduria. 

bMk'udi,wailtt1er 


.    In  Si>.  Wi,  p.  3W.  both  mi 


HOIICS  TO  STJB3CBIBXBS. 

■llMft  nvcLTiaj?  lliMr  ODptaa  dltvot  tran   tha  oOlaa 


mJltr»l»d.)-A  LABOUHKH.     (I'bg  ,oer.  laiiut»-,n-    S'''"^2:'I?"ii;jrJi AhL"!  ftSle'ilSi^^  ii-lSS 
(wmpreb-BalUe  M  Miorv     In  bet,  It  la  the  tame.  Bend    iiivSSli^"-™"™-""-''"'— 'r'™  """"""■ 
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NOnS  ON  THE  CHURCH  ORGAN. 

VI. 
Bj  George  Ashdown  Audsley,  F.R.LB.A, 

IN  my  remarks  on  the  tonal  scheme  of 
the  Great  organ  in  the  preceding  Article  I 
cnnitted  to  again  dwell  on  the  importance  of 
the  introdaction  of  a  stop  of  16ft.  pitch. 
Bat  after  what  I  have  said  in  Article  IV.,  it 
a,  perhaps,  unnecessary  to  do  more  than 
nf  er  the  reader  to  the  three  opening  para- 

Sphs  of  that  article,  jnst  remarking  here 
t  no  Great  department  of  any  pretension 
towards  completeness  and  dignity  should 
be  schemed  withoat  a  Double  of  appropriate 
ehiracter. 

Swell  Organ. 

From  aU  my  preceding  Notes  it  will  have 
been  gathered  that  I  lay  more  stress  on  the 
noper  appointment  and  location  of  the 
Swell  department  of  the  Church  Organ  than, 

Khaps,  any  other  writer  upon  the  subject 
hitherto  done.  The  Swell  certainly  has, 
erer  since  its  inception  in  the  year  1712, 
imdergone  a.ptidual  but  very  decided  develop- 
ment ;  but  it  would  be  rash  to  say  that  it 
hiB  reached  at  the  present  time  its  highest 
point  of  excellence.  In  mere  matters  of 
eoDstraction  and  mechanical  adjuncts  it  has 
beconie  fairly  satisfactory.  With  the  con- 
itmotion  of  the  swell-box,  however,  I  have 
Mthing  to  do  at  present ;  but  I  have  a  few 
very  decided  words  to  say  relative  to  its 
position  in  the  instrument,  and  with  refer- 
ence to  the  stop  appointment  or  tonal  struc- 
ture of  the  department. 

In  an  instrument  specially  designed  for 
looompaniment,  like   the  Church  Organ,  it 
muit  be  obvious  that  its  most  important  and 
effective  division  should  be  rendered  capable 
of  the  greatest  possible  gradation  of  tone, 
md  be  endowed  with  the  highest  possible 
powers  of  expression.      Unless  such  is  the 
esse,  I  hold  that  both  the  beauty  and  utility 
of  the  whole  instrument  are  seriously  im- 
paired.   As  a  rule,  the  Swell  organ  is  hardly 
accorded  its  true  dignity  and  importance  by 
our  organ  builders  in  any  class  of  instrument 
eonstmcted  by  them  ;  and  even  when  it  is 
furly  well  appointed,  it  is  too  often  relegated 
to  t  position  in  the  depths  of  a  chamW  or 
tome  other  objectionable  locality  which  is 
fM  to  its  effectiveness.    Serious  complaints 
ire  levelled  against   the  swell,  because  the 
■tops  placed  within  the  box  are  believed  to 
nfrer  a  species  of  annihilation.    There  may 
be  aome  reason  in  such  complaints  in  certain 
cues,  for,    unquestionably,  swell-boxes  are 
frequently  sorry    affairs,  constructed  with 
isiafficient  means  for  the  free  emission  of 
wind  when  their  shutters  are  fully  open. 
Under  such  circumstances  a  general  ineffi- 
ciency obtains,  and  nothing  but  an  undefined 
entc^ido  and  diminuendo  can  be  produced. 
Great  care  should  always  be  exercised  in  the 
oonstmction   of    the    swell-box,  and    it  is 
highly  desirable  that  a  better  arrangement 
and  a  far  greater  area  of  shutters  should  be 
adopted  than  is  generally  the  practice.    It 
is  argued    that  a  swell  with  a  large  area 
devoted  to  shutters  fails  to  produce  a  very 
soft  or  distant  effect.    Granted  ;  but  do  we 
want  in  a  Church  Organ  anything  approach- 
ing   thufet  mile-away    sound    annihilation? 
CertiinVwliot.    We  want  pure,  distinct  tone 
when  tMRa  emitters  are  both  closed  and  open, 
with  aArewnarked  gradation  from  a  per- 
feetly  i.ea.Aiano  to  a  brilliant  forte.    This 
g»P  OPt  b(decured,  firstly,  by  properly  con- 
■Uiielm  th?  swell,  and,  secondly,  by  locating 
it  in'a]||itiun  where  it  will  not  be  surrounded 


or  hemmed  in  with  obstmotions  to  the  free 
egress  of  its  sound.  Want  of  space  prevents 
my  enlarging  upon  this  most  important  sub- 
ject here  ;  and  I  must  turn  to  the  considera- 
tion of  the  stop  appointment  or  tonal  struc- 
ture of  the  Swell  organ. 

As  the  Swell  organ  is  an  expressive  depart- 
ment, it  is  obvious  that  the  considerations 
which  obtained  with  so  much  force  in  rela- 
tion to  the  Great  have  no  direct  bearing  in 
regard  to  its  tonal  structure  ;  neverthdess, 
the  important  elements  of  dignity,  purity  of 
tone,  and  proper  harmonic  structure  must  be 
fully  acknowledged.  It  will  be  remembered 
that,  in  niy  illustration  of  the  divided 
orchestra,  I  ventured  to  believe  that  a 
musician  would  decide  that  the  unexpressive 
section  should  be  composed  of  those  instru- 
ments which  produce  the  purest,  roundest, 
and  quietest  tones ;  and  that  the  expressive 
section  or  sections  should  embrace  all  those 
pungent,  loud,  and  assertive  instruments, 
as  well  as  the  greatest  number  and  variety  of 
instruments,  which  must  be  played  with  ex- 
pression to  be  tolerated  by  the  musical  ear  or 
to  reach  the  musical  sense.  From  these  words 
it  will  be  gathered  that  I  hold  that  the  ex- 
pressive section  of  an  organ  should  contain 
louder  and  more  assertive  stops,  and  also  a 
greater  number  and  variety  of  stops  than  any 
other  (unexpressive)  department.  Such  is  my 
firm  conviction.  It  is  not  too  much  to  say 
that,  while  the  Great  organ,  in  its  dignity  and 
refinement,  is  of  immense  importafice,  the 
Swell  department  should  be  chiefly  resorted 
to  for  the  highest  class  of  accompaniment : 
and  were  Swell  organs  properlv  schemed  and 
appointed,  few  organists  would  question  this 
statement.  If  the  vocal  music  is  required 
to  be  expressive,  surely  the  accompaniment 
should  be  equally  so.  This,  I  thmk,  may 
go  without  saying. 

In  advocating  the  introduction  of  louder 
and  more  assertive  stops  in  the  Swell  than  in 
the  Great  department,  it  must  not  be  under- 
stood that  I  mean  coarse,  screaming  affairs, 
such  as  one  only  too  frequently  hears  in 
Church  Organs.  I  merely  require  stops 
which  are  of  sufficient  power  and  clearness 
of  intonation  to  be  thoroughly  effective 
under  the  conditions  in  which  they  are  placed 
and  used.  A  Great  organ,  such  as  I  have 
endeavoured  to  describe  in  the  preceding 
article,  would  be  altogether  ineffective  if 
inclosed  in  a  swell-box  and  treated  as  a  Swell 
orean. 

To  secure  the  brilliancy  of  tone  desirable 
in  the  Swell  department,  stops  of  medium 
scales,  specially  voiced,  with  copious  windage 
at  a  pressure  slightly  higher  than  that  of 
the  Great — say  Bin.  or  B^in. — should  be 
adopted. 

In  scheming  the  tonal  structure  of  the 
Swell  department,  care  must  be  taken  to 
secure  the  preponderance  of  true  organ 
quality,  by  the  introduction  of  the  full  com- 
plement of  foundation  and  chorus  work.  It 
IS  even  more  important  here  than  in  the 
Great  that  the  full  harmonic  structure  should 
be  present  and  assertive  ;  for  that  ringing 
brilliancy  which  is  so  desirable  in  a  Swell 
organ  can  only  be  attained  by  the  development 
of  a  true  harmonic  scheme,  based  on  prime 
tones  of  great  fulness,  and  justly  tempered 
throughout.  To  this  may  be  added,  accord- 
ing to  the  size  of  the  organ,  as  many 
imitative  and  solo  stops,  of  8ft.  and  4ft. 
pitch,  as  can  be  accommodated  or  afforded, 
and  one  or  two  stops  of  16ft.  tone.  It  must 
be  realised,  once  for  all,  that  the  resources 
of  this  important  department  cannot  be  over- 
done. The  more  varied  and  flexible  the  re- 
sources arc,  the  more  efficient  the  entire  in- 
strument will  prove  in  all  classes  of 
accompanimental  music.  In  speaking  of 
imitative  and  solo  stops,  I  allude  to  those 
which  impart  a  refined  and  characteristic 
tone  colouring  to  the  combinations  in  which 
they  enter,  or  which  are  satisfactory  and 
effective  when  used  with  some  soft  accom-  j 


paniment — stops  which,  in  short,  throw  an 
orchestral  reflection  on  the  solid  background 
of  true  organ  tone,  varying  it  without 
destroying  it.  Such  fancy  stops  as  the  Vox 
Humana  and  Voix  Cilestes  I  lay  no  stren 
upon.  They  may  be  adopted  or  not  according 
to  taste  ;  but  I  do  say  Uiey  are  not  necessary 
in  a  Church  Omn,  and  should  never  Im 
introduced  to  the  exclusion  of  important 
and  infinitely  more  valuable  stops.  After 
having  devoted  so  much  space,  in  Articles 
III.  and  lY.,  to  the  consideration  of 
the  speaking  stops  suitable  for  the  Church 
Organ,  it  is  unnecessary  for  me  to  five  here 
anything  in  the  nature  of  a  list  of  those  suit- 
able for  the  Swell  department.  With  what 
I.have  just  said,  and  with  reference  to  my 
remarks  on  the  speaking  stopft  and  the  ap- 
pointment of  the  Great  organ,  the  intelligent 
reader  can  easily  develop  a  satisfactory  scheme 
for  the  Swell  department  of  an  instrument 
of  any  dimenaions. 

Ohoir  Organ. 

I  now  come  to  the  consideration  of  the 
third  and  least  important  manual  department 
of  the  Church  Orsran.  As  the  so-called  Choir 
organ  is  commom^  met  with,  it  is  open  to 
grave  question  if  it  is  not  a  mistake.  That 
a  third  department,  properly  sohemed  and 
presenting  a  decided  individuality,  ia  of  con- 
siderable importance  in  itself  aad  a  great 
convenience  to  the  organist,  ofmnot  be 
doubted.  AU  that  can  he  said  against  its 
insertion  is  that  in  a  Church  instrument, 
provided  with  a  Great  and  Swell  such  as  I 
have  sketched,  it  is  not  a  necessity, 

Seeipg  that  both  the  Great  and  Swell  organs 
are  based  on  and  furnished  with  true  harmonic 
structures,  it  may  be  taken  for  granted  that 
the  third  department  may  be  schemed  on  freer 
lines,  and  partake  partly  of  the  nature  of  a 
soft  accompanimental  organ  and  partly  of  a 
solo  orffan.  This  dual  character  at  once 
ushers  m  the  question — should  the  choir 
department  be  expressive  or  not  ?  My  answer 
is  simple,  and,  I  venture  to  think,  logical — 
its  soft  accompanimental  part  need  not  be 
expressive^  any  more  than  the  normal  Great 
organ  ;  but  iis  solo  part  must  be  inclosed  in 
a  swell-box.  The  too  common  practice  of 
placing  imitative  stops — notably  Clurinets — 
m  the  Choir,  without  any  means  of  con- 
trolling or  imparting  light  and  shade  to  their 
tones,  is  to  be  condemned  from  every 
musical  and  commonsense  point  of  view. 
When  it  is  decided  that  the  choir  organ  is  to 
be  unexpressive  throughout,  let  all  imitative 
and  essentially  solo  stops  be  omitted.  The 
great  advantage  to  be  gained  by  inclosing 
the  Choir,  parUy  or  wholly,  in  an  independ- 
ent swell- box  has  been  altogether  overlooked 
in  this  country  ;  but  on  the  other  side  of  the 
Atlantic  a  different  state  of  affairs  exists. 
The  late  Hilborne  L.  Roosevelt  has,  in  all 
his  important  Church  Organs,  introduced  the 
Choir  as  an  expressive  department.  The  fol- 
lowing are  the  specification  of  the  fine  Choir 
organ  of  the  instrument  built  by  him  in  the 
Church  of  the  Incarnation,  New  York,  and 
his  remarks  thereon  : — 

•*  Choir  Obgan 

"  (Inoloeed  in  a  separate  Swell-box). 

1.  Contra  Gamba 16ft. 

2.  Geigen  Principal 8 

3.  Duloiana  8 

4.  VoixC^eptes  8 

5.  Concert  Flute 8 

G.  RohrPlOte  8 

7.  Quintadena  8 

8.  Fugara  4 

y.  Flute  d' Amour    4 

10.  Piccolo  Uarmonique 2. 

11.  Dolce  Cornet V.  Ranks. 

12.  Clarinet 8ft. 

'^  The  pipes  of  the  Choir  organ  are  placed 
in  an  independent  swell-box,  an  expedient 
which  more  than  doubles  their  intrinsic 
value,  and  admits  of  such  telling  e^ect,  when 
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ooapled  to  the  Swell,  produced  by  gradually   thin  this,  an  wiU  be  awn  by  the  f  oUowiog 
opening  one   box   while   closing   the  other,    list :—  Munnal    Pedal 

The  two  swell  pedals  are  assigned  aposition  ^^^^^      ^j^pg_ 


•^he  two  swell  pedals  are  assigned  a  positii 
to  the  right  of  the  organist,  their  elevation 
or  depre-iaion   being   governed  by  a  ratchet 
mechanism,  controlled  by  the  position  of  the 
foot  upon  the  pedal,"  * 

In  the  builder's  organ  in  the  First  Con- 
gregational Church,  at  Great  Barrington, 
Mass,  (the  case  for  which  1  had  the  pleasure 
of  designing  in  1883),  tho  whole  of  the  stops 
of  the  Swell  and  Choir  departmenta  and 
seven  stops  of  the  Grent  organ  are  inclosed 
in  swell-boxes.  Speakingof  this  instmment 
Mr.  RooaeTelt  says  :— "  From  the  above  it 
will  be  readily  seen  that,  with  snch  an  nn- 
precedoited  proportion  of  the  whole  instm- 
ment placed  within  swell-boxes  —  viz.,  38 
stops  out  of  55  (exclusive  of  the  Echo),  a 
cracendo  or  diminuendo  of  startling  inten- 
sity becomes  feasible  to  an  extent  impossible 
nnder  other  circumstances  ;  besides  which,  a 
beautiful  and  novel  effect  is  produced  by 
gradually  closing  one  isnell  while  opening 
the  other."  t 

Oonsiderable  freedom,  as  I  have  already 
hinted,  may  be  exercised  in  the  appointment 
of  the  Choir  de])artment.  As  it  is  not  neces- 
oary  to  oonstmct  its  tonal  scheme  on  the  same 
scientific  lines  as  are  imperative  in  r^ard  to 
the  Great  and  Swell  organs,  individual  taate 
may  have  free  scope  in  the  selection  of  the 
stops  to  be  inserted.  It  may  be  made  partly 
a  soft  accompani  mental  and  partly  an  eSect- 
ire  solo  organ ;  it  may  be  schemed  as  a  sola 
organonly,  in  which  case  it  must  be  eEpmner 
throughout ;  or  it  may  be  entirely  planted 
with  string-toned  stops,  prodneing  an  effect 
-oorreaponding  to  the  collective  stringed  in~ 
Btrumenta  of  the  orchestra — again  it  most  be 
expresaive  throughout.  In  the  last  case  it 
becomes  a  very  valuable  and  effective  acoom~ 
panimental  department.  I  think  it  should 
Always  be  borne  in  mind,  in  scheming  the 
Choir  department,  that  it  is  more  useful  an 
an  auxiliary  to  the  Great  and  Swell  organs 
than  as  a  free  and  independent  department. 
Ped«l  Omn. 
It  is  quite  safe  to  say  that  of  all  the  de- 
partments of  the  Church  Or^an,  as  it  is 
commonly  constructed  in  this  country,  thi.' 
Pedal  ia  the  most  deficient  and  radically  im- 
perfect. The  lamentable  shortcomings  of 
this  department  are  attribntable  to  several 
causes — viz.,  shortneu  of  funds,  deficiency- 
of  space,  want  of  a  proper  conception  ol 
the  true  office  of  the  Pedal  department,  &c. 
Now,  it  is  not  too  much  to  say  that,  without 
an  adequate  Pedal  organ,  it  is  hopeless  to 
oonslruct  a  well-balanced  and  satisfactory 
installment.  Judging  by  the  generality  of 
Chnrch  Of^ans  cons^cted  in  England,  it  is 
obvious  that  the  true  office  of  the  Pedal  de- 
partment is  altogether  misundentood  or 
Ignored,  and  that  it  is  sacriSoed  or  denuded 
of  its  true  gloiy  for  the  sake  of  the  manual 
departments.  Nothing  could  be  more  short- 
aignted  than  such  a  method  of  procedure. 

The  true  office  of  the  Pedal  organ  is  to 
provide  a  perfectly  auilable  bass  for  all  thu 
important  stops  and  combinations  of  sto[>t 
«f  the  several  manual  departments.  Ti.> 
fulfil  this  office  in  a  aattifactory  manner,  it 
is  neoessary  that  the  Pedal  organ  should  bb 
furnished  with  well-selected  stops,  number- 
ing about  the  fifth  part  of  the  entire  list  of 
stops  contained  in  the  instfument.  Inmacy 
Continental   organs  the  proportion  ia  great(:i 


ithedrJ  Church,  Llm 

^.  Peter  and  P«iil,  Goarliti  Hfi 

.  ..  Bavon,  Haarlem  4" 

Ca^ediil,  Antwerp  ^* 

St,  Maria,  Cologne ^ 

,  Uriuls,  Colugne    li> 

.  Paul,  Prankfort    53 

.rinh  Chnroh,  Mnhlhamen   42 

^jthedrsl  Churoh,  Meneborg fil 

CJhriit  Ohoioh,  UirMbberg *S 

"  iholiaChnrob,TrebDii 23 

Catherine,  ^iwedel  ^ 

...Mary.WiBmai  - 89 

Holy  CroM.  Drerfen 40 

C.itbedral  Church,  Brealau H 

8t,  Vinoent.Bce.iau BO 

Lntiierau  Cbnroh,  Waraaw 18 

Stephen,  Vienna  38 

_  theran  Church,  Vienna    15 

St-Emmer       "   -■    "  ■"" 
I'sriih  Cbi 


j\i,  Botien !3 

An  examination  of  the  above  list  will 
claaily  show  the  importance  attributed  to 
the  Pedal  oi^n  by  the  great  masters  of 
oi^an-building  in  Germany  and  elsewhere. 
And  it  is  not  too  much  to  say  that  we  need 
naver  hope  to  have  satisfactory  ■  Church 
Organs  in  this  country  until  we  follow  the 
liaes  laid  down  by  these  old  artists  in 


•  llli 

bt  ima^  puLtlon  am: 

Muaad  amU  ladata. 

I  ha^alrwdrpnlBU.i 

"ffviirs 

XST, 

OBtbsi* 

an  operating  IH  lane. 

direction.  . 

I  am  perfectly  aware  that  the  large-sised 
pipM  necessary  for  the  stops  of  the  Pedat 
organ  are  both  costly  and  cambersome  afiairs, 
and  that  defioienoyof  funds  and  the  blunders 
of  architects  generally  militate  against 
liberal  introduction  of  them.  But, 
nime  of  art  and  commen  sense,  it  is  surelv 
more  advisable  to  scheme  an  organ  with  all 
its  departments  properly  balanced  and  fitted 
for  each  other,  however  circumscribed  they 
may  be,  than  to  have  the  manual  depart- 
ments enlarged  at  the  expense,  if  not  to  the 
total  ruin,  of  the  Pedal  oi^n.  Where  k 
there  an  English  Church  Organ  schemed  on 
sach  lines  as  those  followed  in  the  appoint- 
ment of  tie  moderately-sized  instruments 
in  the  Lutheran  ch arches  of  Warsaw 
and  Vienna  ?  The  former  organ  has  18 
manual  stops  and  9  pedal  stops ;  while  the 
htter  has  15  manual  stops  and  8  pedal  stops, 
l^igbt  or  nine  pedal  stops  are  considered 
by  English  organ  builders  to  be  ample  for  an 
instrument  of  four  manuals  and  forty-five  or 
ilfty  manual  stops.  By  far  the  greater  num- 
ber of  Church  Organs,  at  present  in  existence 
in  this  country,  have  only  one,  two,  or  three 
[ledal  stops.  I  have  already  commented  on 
the  absurdity  of  depending  on  one  master- 
uf-all-work,  "deep  booming"  16ft,  Open 
Diapaion,  or,  what  is  still  worse,  a  "  tubby  " 
Bourdon,  to  supply  an  appropriate  bass  for 
fifteen  or  twenty  Manual  stops,  and  need  not 
onlarge  on  the  subject  again.  But  I  may  just 
say  that  it  is  truly  melancholy  to  note  tht 
shifts  organists  are  commonly  put  to  in  per- 
forming on  instruments  with  totally  inade- 
quate Pedal  or^ns  :  and  the  expedients  they 
resort  to,  in  doing  their  utmost,  by  a  timiii, 
itaccato  alyle  of  pedalling,  to  make  their 
solitary  booming  1 6ft.  stop  serve  for  the  bass 
of  some  soft  combination,  jnst,  as  a  moment 
before,  it  served  for  the  bass  of  the  foil 
oigan,  are  worthy  of  all  praise. 

Will  the  day  ever  come  when  the  true 
nature  and  the  proper  appointment  of  thi 
organ  will  be  generally  understood  ;  and  tbi 
preseat  absurd  stylo  of  building  become  : 
thing  of  the  past?  There  certainly  is,  n 
the  present  time,  a  growing  interest  ii 
matters  relating  to  the  "  king  of  instru 
afraid  the  day  of  complete 


monic  structure,  and  certam  of  its  stow 
.hould  be  made  exprttilve  by  being  mdowJ 
II  one  or  other  of  the  sweU-boies.  These 
■oosiderations  bring  me,  of  necessity,  to  the 
system  of  organ  building  introduced  by  my 
iViend,  Mr.  Thomas  Caason,  of  Denbigh,  and 
cannot  do  better  than  conclude  the  present 
Ties  of  Notes  with  a  few  remarks  on  it  ; 
idoed,  no  article  on  the  Chnrch  Orean 
■ould  now  be  complete  without  some  alln- 
iiu  to  this  most  ingenious  and  useful  in- 

''whether  aU  Mr.  Casson's  theories  be 
accepted  or  not,  it  must  be  admitted  Uimt 
some  of  them  are  bound  to  exercise  ".g^* 
iuduence  on  the  art  of  organ  budding  in  the 
near  future.  The  system  U  baaed  oo 
the  necessity,  musioaUy,  of  having 
oach  of  the  departments  which  ^o  to 
form  a  perfect  organ  complete  m  itseH, 
Mr.  Caason  says  ;— "Since  it  is  neoMsary  to 
have  separate  manual  organs,  and  since  the 
pedal  Stops  are  or  shoold  be  the  basses  rf 
U,e  manual  stops,  it  follows  that  there  sho^ 
be  as  many  Pedal  organs  as  manual  depwl^ 
monts— one  for  each— together  with  a  <»°P**^ 
to  unite  each  manual  organ  to  its  Pedal 
organ.  Each  such  Pedal  organ  and  coupler 
ia  called  tt  Pedcdier  ;  audita  draw-stops  nmat 
Iw  grouped  with  those  of  its  oorreaponding 
manual  organ.  Bince  it  U  impossible  or  un- 
piactioable  to  have  more  than  one  convwiimt 
iiodal  clavier,  the  Ptdalier  required  mnst  be 
readily  attachable  to  it  to  the  eiclBSion  of 
the  Pedcdiert,  not  required.  Thia  la  oon- 
vontently  done  by  a  pneumatic  atMd,  ptacen 


under  each  manual,  and  called  a  Ptaai 
Help.  On  touching  this  the  FedaUer  be- 
,nKing  to  the  manual  is  at  once  brought  on 
J  the  exclusion  of  all  other*.  When  two 
manual  orpns  are  coupled,  the  Fedal  Bdp 
ot  the  controlling  manual  bnnga  ou  the 
Fedalitn  of  both. 

Couplers  must,  for  the  pnirosee  of  com- 
bination, be  regarded  as  mschanUal  itopt, 
dding  to  the  resources  of  certain  manual  or 
,adal  departmenta.  Thmr  are,  thewfore, 
■ronped  with  the  stops  of  the  depMtment 
which  they  augment.  Thus,  SweD  to  Great 
ronat  be  treated  as  a  stop  of  the  Great  oi|pn  ; 
Choir  to  Pedal  as  a  stop  of  the  Choir 
Pedalier. 

"  Combination  aotions  govern  the  enure 
stop-group  of  each  separate  oixan—i-e,, 
manual  and  pedal  stops  and  couplsrs.  Thna, 
for  ordinary  combinations  the  pedal  atopeare 
always  ready.  Pedal  obbligato  or  a^ 
combinations  may  be  readdy  prepared  by 
hand.  ^         .. 

"By  these  methods  of  preparation,  ttie 
freedom  and  vereatility  hitherto  confined  to 
the  manual  stops  are  imparted  to  those  of  the 
Pedal  organ,  entirely  abolishing  the  nsnal 
werry  with  the  pedal  stops  and  oonpws. 
The  pedal  clavier,  nnder  snob  conditions, 
becomes  a  great  meehanical  band,  applicable 
at  wiU  to  any  of  the  Pedal  organs, 

"  If  several  manual  departments  on  sttoch- 
ible  to  one  manual  clavier  (as  in  the  vantil 
iystem),  each  organ  must  have  its  aeparate 
Pedalier,  couplers,  and  combination  actions. 
The  changes  of  these  are  effected  by  ifon»aI 

Helpi.    Thus,  inatwo-mannallodoi ♦*- 

upper  clavier  may  have  Swell  and  1 
the  lower  Great  and  Choir,  the  one  . 
action  drawing  and  moving  separately  with 
both  Great  and  Choir,  being  thna  equal  to 
four.  The  two  Pedal  couplers  draw  and 
work  separately,  becoming  equal  to  four.  A 
simple  contrivance  enables  two  deparmientt 
—  '^-  game  manual  to  he  coupled,  ao  that, 
■    ■  •  — d^ 

It  be 


knciwl«to  uid  rtformtion  i.  .till  fat  dis-  (or  imluice,  the  Cbon-  ■»«  »  - 

tjjjit  the    Great,    though    tho   '*'*?' 

li  «!heinii>g  a  Pe<Ul departmool  on  propir  governed  'J J*'  "'""'."J  A 

and  ■eientiSo  hn»,  the    faol    that  it  mn.l  good  a.  rognrda  the  S»eU  and  J 

proYide    proper  baaae.  tor  aU  the  manml  »ith  only  three  oonpling  aob 

Separtoiiita,  and,  iaderf,  for  all  the  more  o(  ton  are  aoonr«l,w.th 

important  manual  etopa  and  combinations,  fioation  of  meohwoam. 
ZShoholdateadiljinvieir.    In  addiUo,,       " S'"'"  V^  !>^.  ."21,^^*1 
S  ila,  it  moat  .ithii  itaeU  ba»o  .  tmo  h,ir- 1  the  manual  alop^  it  la  pmuaiblo 
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it  13  no  part  of  the princijile)  to  borrow  their 
npper  mnge  from  the  corresponding  manual 
etojM.  For  instdoce,  the  apper  range  of  a 
pedal  Trombone,  Ifift.,  from  the  mannal 
Tnmpri,  8ft.  And  since  the  pedal  stops 
■re  the  busses  of  the  mannal  stopM,  it  is  im- 
perative that  tho  pedal  hasscs  of  all  stops  in 
ft  swell-box  be  in  that  awell-boi." 

Such  is  a  short  risami  of  Mr.  C.isson'a 
admirsblo  system  ;  and  I  serionily  reoom- 
taend  it  to  tne  careful  conaideralion  of  all 
interested  in  economical  and  efTicient  organ 
bnildiug. 

nXW  JOLLIRO  UACHINB,  DIVIDINa 
APPLIANCE,  ABD  MACHIHISTS 
VICE. 

TN  tbe   engrraTings    annexed    ' 


rows  of  Loles  oapabla  of  dividing',  with  the 
norm  jfenj-ing,  up  to  3'GOO  to  an  inch.  A  piston 
stop  aail  ae^tant  finger  are  provided,  and  the 
laaia  spindlo  is  holloir,  and  coned  ao  that 
dilTercnt  mandrels  nut;  be  osed. 

The  improved  engineer's  or  machiniat's  vice 
shown  in  tho  encrraving'issaffioientlr  explained 
thereby.  It  13  of  a  strong  pattern,  with  swivel 
bottom,  and  is  adapted  for  nee  with  milling 
machiucj',    planers,    and  shapers.     It  ia  made 


with  jDWs  of  ^)in.,  opening  to  Hn.,  bat  is  con- 

atrnated   in    other  sizes    to    order.    Like   the 

dividing  npplianoe  above  described,  it  is  in  use 

Woolwich  Arsenal,  a  sufficient  guarantee  of 


rs  of  small  machines,  the  slides 
J  longitndinallj  11  (in.,  transversoly 
4Jin.,  ftnd  Tectically  12in.  The  work  table  Ik 
^in.  by  6iD.  with  X'Sreoves.  The  spindle  is  of 
■teel,  and  has  a  conical  neck ;  the  aoie  is 
screwed  and  coned  for  ch  neks,  and  the  maohine 
ii  aelf-witing  longitodinallj  by  means  of  im- 
proTed  worm  and  wheel  feed,  whilo  tho 
Tartictl  movement  is  effected  by  the  wheel 
and  M)rew  eeen  in  front.  When  required  for 
"■jii'ng  aqnarea,  hexagons,  Lc,  as  note  or  brass 
oocka  and  fittings,  a  convenient  dividing 
■pplianco  can  be  bad,  as  shown  in  the  sketch. 
The  appmximate  weight  of  this  machine  is 
abont  3cwt.,  and  it?  total  height  is  only 
Sfr.  2in. 


The  dividing  head  shown  in  the  annexed 
tnctrsving  is  espeoiallf  ada.pte(I  fur  shaping, 
milling,  and  similar  moohincs,  and  is  a  strong 
pattern  tor  engineers'  work.  The  bed  is  planed, 
and  ban  T->lo^  ^  that  it  can  be  bolced  to  the 
uobine -tebie,  whiln  the  quadrant  slota  allow 
of  adJBctment  to  any  desired  angle  for  cutting 
WDrm  wheels,  angled-tooth  cutters,  !k.  The 
bat  bead  ia  ocmstrnoted  for  the  spindle  to  be 
•levatad  ud  lodted  at  either  the  horizontal  or 
tmUcb],  or  any  intermediate  angle,  and  it  has 
a  gndnated  qnadiant.  A  steel  worm  and . 
wheel  movei  the  apindla  for  dividing,  and  the  1 
wonn  ibaft  oarriM  a  diTiaion  plate  with  five  ' 


WBSriSGHOUSE   AHD    MOORE'S 
IMPEOVED  THEEM08TAT. 

THERMOSTATS  are  so  nsefol  in  many  of 
the  arts  that  au;  simple  apparatus  which 
can  be  relied  upon  is  of  great  inCere.it,  and  we 
accordingly  illostrate  one  form  of  the  improved 
thermoslate  recently  patented  by  G,  WesCing- 
honse,  jnn.,  and  F,  Moore,  of  Pittsbnrg, 
Pennsylvania.  The  object  ot  the  Inventian  is 
to  pcovide  an  apparatus  of  small  compass  and 
simple  and  inexpensive  consCmation  whereby 
the  temperature  of  an  apartment  may  be  main' 
tained  at  a  substantially  uniform  tumpcratuni 
by  the  automatic  regulation  of  tho  supply  oi 
heating  medinm  coinoidently  with  and  propor- 
tionately to  variations  of  temperatnre  above  01 
below  the  desired  and  determined  degree.  To 
thia  end  tho  invention,  generally  stated,  con- 
sists in  the  oombination  ot  a  closed  cane  01 
chamber  for  the  receptira  of  a  readily  expan- 
sive liquid,  the  chamber  being  connected  to  the 
chesc  or  botly  oF  a  regulating  vnlve,  a  movable 
I  abutment  closing  one  end,  and  a  follower 
I  adapted  to  bear  against  the  movable  ahntment, 
and  to  transmit  pressure  therefrom  to  the 
regulating  valve.  The  lignre  ia  a  vertical 
central  auction  through  a  thermostat 
struoled  according  to  the  invention.  A  thin 
metallic  chamber  or  receptacle,  1,  is  designed 
to  be  tilled  with  any  suitable  liquid  having 
hi;;h  degree  ot  c-xpansibility,  as,  for  exampl 
alcohol,  beD2ine,oi  other  liquid,  which  vaporises 
at  a  low  temperature,  which  chamber  is  most 
conveniently  mode,  as  shown,  of  cylindrical 
form,  and  is  closed  at  one  end  by  a  cap,  2, 
having  an  opening  Gtt«d  witb^a  suitable  plug, 
^,  through  which  the  liquid  may  be  introdnoed. 
The  opposite  end  oF  the  chamber  1  ia  fitted 
with  a  movable  ahntment  adapted  to  bo  moved 
outwardly  by  the  pressure  of  the  contained 
liquid  when  expanded,  and  to  be  retncaed  to 
position  apon  the  coutraction  of  the  liquid,  a 
desirable  form  of  tiuch  abutment  being  a 
flexible  diaphragm,  l.  soldered  at  its  edges  to 
the  end  piece,  5,  of  the  chamt>er  1.  The  end- 
piece  5  is  connected  to  a  follower  chamber,  fi, 
which  is  formed  integral  with  or  comiected  to 
tho  body  or  casing,  7,  of  a  regulating  valve,  8, 
controlling  the  passage  of  a  heating  medinm, 
OB  gas,  to  the  apparatus  by  which  heat  is 
imparted  to  tho  apartment  in  which  the  appa- 
ratus is  located.  The  end-piece  Ti  ot  the  liquid 
chamber  may  be  connected  adjustably  Ui  the 
follower  chamber,  as  by  a  screw  thread  on  the 
periphery  of  the  former  engaging  an  internal 
thread  in  the  latter  in  order  to  enable  the  dis- 
tance between  tho  flexible  diaphmgm  and 
regulating  valve  to  be  increased  or  diminished 
OS  desired.  The  movable  ahntment  4  bears 
against  a  follower  which  moves  freely  in  the 
chamber  6,  and  which,  as  shown,  is  composed 
of  a  section,  II,  having  one  of  its  ends  abutting 
against  the  movable  abutment  4,  and  a  section. 
It),  connected  to  the  section  0  by  a  nut,  It, 
engaging  a  thread  on  a  central  stem  on  the  sec- 
tion 9,  which  passes  freely  throngh  the  adjacent 
end  of  the  section  ID.  A  helical  relieving 
spring,  12,  interposed  between  the  sections  9 
and  1U,  and  of  sul&oient  tension  to  resist  00m- 


pression  under  tho  pressure  of  the  movable 
abutment  daring  p^ch  period  as  the  regulating 
valve  is  raised  from  its  seat,  maintains  the 
onter  faces  of  the  sections  9  and  10;  at  tbe 
maximum  distance  apart  permitted  by  the 
adjnstment  of  the  nut  11.  Toprevent  Iealcg«e 
of  Quid  from  the  valve  casine'  7  past  tbe  fol- 
lower, a  flexible  diaphragm,  i:4.  may  be  int«- 
posed  lietween  the  central  openinj,"  nF  the  fol- 
lower chamber  fi  and  tho  movable  abutment  4, 
mid  diaphragm  being  secured  centrally  by  a 
nut,  14.  to  the  follower  section  '.'.  and  it« 
periphery  by  a  nut,  1.",,  to  the  chamlier  C. 
lu  certain  modlGcatious  the  liquid  chamber 


fixed  without  adjustment  to  the  follower 
chamber,  the  follower  is  formed  in  a  single 
piece  having  a  broai]  heail  or  npper  face  bearing 
again.it  the  movable  abutment,  and  the  re- 
lieving spring  is  located  at  the  opposite  end  ol 
the  liquid  chamber,  and  bears  against  a  seaton 
the  inside  of  tho  cap  2.  and  against  a  supple- 
mental follower  abutting  against  a  flexible 
diaphragm,  closing  the  upper  end  of  the  liquid 
chamber,  and  confined  at  its  periphery  between 
"ie  same  and  the  cap  2. 
The  pressure  of  the  movable  abutment  4, 
ben  moved  outwardly  by  the  expansion  of  the 
Itqnid  contained  tn  the  cbamlier  1,  is  trans- 
mitted by  the  follower  9,  10  to  the  regulating 
valve  8,  to  wholly  or  partially  close  the  same 
as  may  be  required  to  maintain  the  desired  tem- 
perature, and,  for  the  purpose  of  increasing  the 
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anmfareiiae.  These  icreirs  oantral  aa  iiiD«c  ting, 
into  ifhioh  tli6  objective  Is  aorewed,  and  which 
niiy  be  moved  IsWrallj  by  ae^ai  of  the  steel 
■crowi.  Tbii  inner  ring,  and  alao  the  outer  ring 
whioh  Bupnortii  it,  may  be  made  of  an;  suitable 
length,  and  by  this  meani  the  aocaiateadjiutment 
lor  foeui  ia  effeotod  :  while  the  inner  ring  being, 
•■already  mentioned, Dapablei  of  a  lateral  move- 
ment, the  ndjtutment  for  '  oentre  '  may  alio  be 
aeenratelv  made." 

Mr.  W.  WataOD  exhibited  and  deicribed  the 
WataOD- Draper  Mioro9i30i)e,  a  new  inttrament 
Whieh  he  had  made  on  the  deiigai  of  Mr.  E.  T. 
Oiaiier.  The  microacope  ie  an  alaboratioo  of  the 
Wataon-CrDaaleT  form,  and  the  idea  of  the  designer 
ii  "  (hat  when  the  objeot  in  on  the  itage  either  it 
may  be  made  to  rotate  in  any  direotton,  boriiontal 
or  Tertlcal,  ronnd  a  hied  beam  of  light,  withoat 
the  light  even  leaving  the  spot,  or  Che  stage  may 
be  kept  fixed  while  the  light  ie  revolving  ronnd  ~* 
in  any  direotion,  boriiontal  or  rertiaal,  atwa 
ItoireTei,  remaining  npoo  the  apot." 

Mr.  J.  Mayall,  jnn.,  deBoribed  the  "  Nelion 
Hodel  HiMTOBcape,"  exhibited  by  Mr.  Baker  (aee 
HitRLlSH  MBCniNJO,  Vol.  XLIV.,  p.  ■-■ 

Mr.  G.  Maneeegave  a  r^nnu  of  hta  paper  "On 
the  Di&erentiation  of  Tiisaee  in  F ' '' 

"[.  A.  W.  Dennett  spoke  of  the 
I  paper,  inasmi 
«□  paid 


Mr.  Hasiee'a  paper,  inasmneh  u  ao  much 
attention  had  not  been  paid  to  the  differentiatio 
of  tiaanes  in  fungi  aa  in  the  higher  algit.  where  n 
Often  get  distinoc  tisiuei  adapted  fur  aisimilatioi 
for  conduction,  and  for  atrengthening.  He  did  ni 
Uilsk,  howDver,  that  this  afleotea  the  primai 
olaaiiGeation  of  the  vegetable  kingdom  intoeeUnk 
•nd  vaaanlar  plants,  amce  it  ia  doubtful  whethi 
any  true  veaaols  exist  in  thaliophytes.  The  ovatidi 
of  the  baaidiomycetea  be  did  not  regard  as  havin_ 
Any  seitnal  funoCion  whatever.  They  frequently 
•Ootaln  large  oryataU  of  calcinm  oxalate. 

Prof.  Stewart  aaid  that,  although  the  inteceat  of 
•ay  attuotnre  ia  naturally  greatly  enhanced  when 
ws  ire  able  to  recognise  the  funotion  it  perfori 
tre  must  bear  in  mind  the  faot  that  it  may  have 
duty  Ui  aooomplieb,  but  be  only  the  reanlt  of  certi ._ 
toiaei  aoting  on  the  organiam,  or  be  but  the  re- 
nains  oF  something  of  use  in  paet  times.  Might 
not  the  eyatidia  be  produced  by  the  more  abnndin' 
aioeat  of  fiuida  through  the  laticiferoai  tubes  a 
Oertain  periods,  cansing  an  eipanaioa  of  their  frei 
tmsDjiported  extremitiea  ;  the  Uuid  contents  finally 
Otoaping  either  by  emding  through  the  thin  walls 
of  the  oyatidia  or  producing  their  rnptare  ? 

DiB.  U.  J.  JolmBtou-Lavis  and  G.  C.  J-Vosmaer'a 
paper  "  Qo  Gutting  Seotiuna  of  Bpoagea,  and  other 
simitar  struoturea  with  soft  and  bard  tissues,"  was 
read  by  Prof.  Bell. 

Hr.B.  B.  Woodward  gave  some  further  expla- 
aations  as  to  the  specimena  exhibited  in  illuatra- 
tion  of  the   paper,  which  were  of  eicepUonally 

Prof.  Stewart  aaid  that  large  and  thin  asDtiona  of 
ipongei  were  often  of  great  nse  by  enabling  one 
to  deWrmine  the  natural  relationihip  of  diiUnt 
patU  to  one  anotbtr,  ao  that  the  method  deacribed 
would  probably  be  of  chief  use  in  making  tuoh 
aaotiona  of  the  faarder  spon^ea.  Be  thought,  how- 
aver,  that  the  aimpler  f reeling  method  would  auf- 


Por 


u  the 


, obtained  the  best 

nsalti  by  hardening  in  oamio  aeid  and  alcohol. 
freeiiDg,  and  cutting  with  a  microtome,  and  mounts 
Ing  in  a  solution  of  acetate  of  potash,  without 
tnrthei  staining,  or  staining  with  carmine  or  log- 
wood, and  mounting  in  Canada  balsam. 

Pro£  Bell  coueidered  that  large  saotions  would 
be  found  naefnl  in  the  syBtematio  examination  of 
Bpongsa,  aa  an  assistant  to  classification. 

Hr.  F.  Eitton'a  note  on  "  Styrai  and  Cuiada  Bal- 
aam ■■  was  lead  :— "  For  the  last  few  niootha  I  have 


bjoiposure  toagentle  be 
atjiax  of  commerce  '1,  i 
filtered,  abcnld  beof  the  < 


n   benzol  and 
of  olive  oil  01 


■  Uifle  thicker.    The     .  .      

teu  than  that  of  pure  ityrax,  bnt  higher  than  that 
of  Canada  balsam  ;  it  ia  admirably  anited  for  all 
the  more  robust  diatoms,  from  fu^dticui  argtu  to 
J'leitroiigna  angulatum.  It  can  be  hardened  over  a 
Bonsen  bnmer  without  the  formation  of  air- 
fcnbblaa  nntil  it  becomea  brittle,  nhioh,  however, 
ii  not  desirable.  Hdrdoning  doss  not  oiaCeriilly 
_ii.-  :. ,  I. ._  ..jjj  dolioately-marked  diatoms 


I  bay 


■I  than  toiu.     Pre 


■o  years  ago  are  aUll  free  from  cryatals 
wid.  Pruf.  H.  L.  Smith,  in  the  be- 
(iirning  of  188C,  kindly  sent  me  some  of  bla  own 
piepuations  oi  bromide  of  antimony  in  boro- 
glrceride,  together  with  a  ecore  of  slides  in  various 
Other  media ;  many  of  them  were  beginning  to 
■how  oryatala;  and  at  this  date  (December  13th, 
1386)  the  diatoms  are  obwMired  bv  dense  orystals. 
7he  slides  prepared  by  mysetf  with  hia  bromide  of 
•Btimony  and  boro-glyceride,  the  coven  cemented 
With  litharge  and  red-lead  mixed  with  gold  size 
ttha  moit  durable  of  all  cemonta — I  have  some 
laMOt  prepacationa,  mounted  in  oella  ,^iu.  deep 


d  with  dilute  glycerine  and  spirit,  as  perfect  ai 
f  were  when  (irat  mounted  twcnty-hvc  yean 
),  are  all  full  of  crystals  and  perfectly  nseleas 
a  is  much  to  be  regretted,  aa  in  every  ot^ei 
leat  this  medium  left  nothing  to  be  desired 
.h  a  dry  ^in.  of  Roaa  the  linea  on  Sarirdln 
ma  were  easily  resolved  into  dots,  and  those  on 
inguIaluiH  could  be  seen  with  an  old  Boss  Jin. 
4='.  I  have  aeieral  of  Dr.  Meatea'  aulpbide  of 
luio  mounts,  but  they  are  apoilt  by  oryetallr~ 

elide  and  perfora 


At  the  annual  meeting   the  by-lawa  vi 
panded  for  the  purpoee  of  re-electing  Dr.  Dallin^r 
aa  President  for  another  year,  his  re-election  being 

E'oposed    by    Mr.   Carrntbers,   President  of   thr 

The  following  were  elected  Council  and  ofBcen 
for  the  ensuing  year :— Vice-presidents :  Roherl 
Brailbwaite,  M.D.,  M.R.C.S- F.L.B.:  J.  WilliauL 
in     Mayall,    jun,     F.Z.S. ;    William 


Jeifrey  BeU,  M.A,  F.Z.8,  Twelve  other  memhei 
ofCooDoU:  Jo«ephBeok,F.B.A.S.;  Bev.Bdmun 
Oarr,  M.A. ;  Frank  R.  Cheshire,  F.L.8. ;  Udgi 
M.  Crookshank,  M.B. ;  Julian  Debv,  Q.  P.  Oowdea- 
weU.  M.A.:  James  Glauber,  F.ft  S,  F  .(t.A.S. ; 
Albert  D.  Miohael,  F.L.S. ;  John  Millar,  L.R.C.P., 
F.L.S.;  Urban  Pritohard,  M.D.;  Prof.  Charles 
Stewart,  M.R.U.H.,  F.L.S. ;  Charles  Tyler,  F.L.S. 
The  report  of  the  Connoil  for   1886  was  u  fol- 

J'eifcicj.— During  the  year  forty-faar  PoUowa 
bave  been  elected,  a  number  whiob  is  a  little  below 
the  average  of  preceding  yean  ;  the  deaths,  however 
have  been  somewhat  exceptional,  so  that  these 
added  to  the  resignutiona  and  removals,  havi 
reduced  the  Hat  by  thirty-three  Follows.  Of  thi 
Honorary  Fellows,  one  vacancy  haBoacuneddnrinj 
the  year  through  Uie  lamented  decease  of  Mr 
Busk,  whose  death  was  noticsd  by  the  President  ai 
the  October  meeting.  This  vacancy  has  not  yei 
been  filled.  The  list  at  the  end  of  last  year  stooi 
as  follows  ;— 617  Ordinary  Fellows,  49  Honorarj 
Fellows,  and  S3  Sx-officio  Fellows,  or  748  in  all. 

Fintttuea. — The  revenue  of  the  year  for  interest, 
admission  fees,  and  annual  gnbsariptions,  exceeded 
j:i,uao.    The  net  inorease  of  annaal  eubscriptii 
doe  to  elections  of  new  Fellows,  during  the  y 
amounts  to  £*M  Ss.,  the  invested  funds  sUndint 
thesame  amount  aa  last  year.     The  arrears  of  aub- 
soriptiuns  are  small,  and  the  Council  believe 
this  Society  will  compare  favourably  in  this  rei 
with  any  other  aooietv  in  London.    The  com. 
tions  received  during   the  year  hare  been  applied 
in  part  towards  payment  of   the  costs  i>f  the  por- 
traits of  the  presidents,  which  it  bail  been  intended 
to  defray  out  of  the  inveatad  funds, 

—     ^  glad  to  be 

aUe  I  -     -      ■>  - 


interesting  to  Fellows  oi  the  Society  to  make 
desirable  to  retain  them,  having  regard  to  the  fi 
■'"""  "--       -       ■      -'       '■■  rary  is  rapidly  being  ex- 


j)  provide  for 


hausted,  and  there  is  i 

the   necessary   books    ._    __    ,. 

years.      Under   these  cironmstanDes    the  Counci 
reoommeud  that  they  ahonld  be  authorised  to  dis 
pose  of  such  books  aa  they  may  ooniider  it  unde 
sirable  to  retain.    The  examination  of  the  cabinet 
has  beeri  continaed,  and   ia  still  in   prugreaa. 
exhaustive  inspection  has  been  made  of  the  all 
and    a  eoQsiderabla  nnmber  have   been  re|u 
and  otherwise  put  in  order.      For  this  work 
Society  are  largely  indebted   to  Mr.    W.    H.  T. 
Sufiolk  who  haa  been  unremitting  in  the  atteii 
which  be  has  paid  to  this  matter. 

JoarHOi, — It  having  been  found  practically 
possible  to  compress  the  Journal  ivithiu  narrc 
limits,  the  Council  have  consented  to  an  enU 
the  page. 


witbin  the  ! 


that  by  this  means  any  necessity  for  an  increase 
in  the  latter  may  he  obviated.     Arrangefnente  have 

p&per,  so  that  the  bulk  ot  the  Journal  as  a  whole 
wjil  be  reduced.  The  Fellows  will  understand, 
however,  that  the  volumes,  althongb  apparently 
smaller  than  hitherto,  will  contain  in  reality  more 
matter.  The  anbdiviaioa  of  the  summary  has 
been  carried  atill  farther  b;  subordinate  headings 
being  given  to  the  anaiumy  and  physiology  uf  the 
botany  section,  and  also  to  both  divisions  of 
microscopy,  thns  facilitating  a  leferenco  to  the 
notes  relating  to  any  given  subject. 

Jftetingi. — The  interest  in  the  evening  meeting! 
hu  been  extremely  well  BUatained  dnring  the  year, 
the  attendance  having  been  larger  than  in  any 
preTioni  year.    The  Sooiety  are  maoh  iodebted  to 


aried  chatnoter  of  n 


contri  bated  largoly 


LIVBEPOOL     ASTRONOMICAL 
SOCIETY. 

rjlHE    sixth  meeting  of  the 


held 


14th  March,  1  . 
.air.  Theelsotion 
of  23  members  was  confirmed,  and  ID  candidates 
were  nominated.  Mr.  Thos.  Gwyn  Klgec  formally 
proposed  that  the  annual  general  meeting  be  Una 
year  held  in  London.  The  Suoiety,  though 
nominally  associated  with  the  city  of  Liverpool, 
bad  assumed  a  uational  character,  inaimnoh  as  it 
inclnded  members  from  all  parts  of  Great  Britain 
and  Ireland,  and,  consequently,  ceased  in  any  way 
to  remain  a  local  instituUon.  For  the  future 
welfare  of  a  society  constituted  on  this  basis  it 
waa  desirable  that  an  annual  conference  of  memben 
be  held  at  some  place  conveniently  aitoated  for 
auoh  an  assembly.  A  large  proportion  of  the 
members  leeided  within  a  radius  of  80  milea  from 
the  metropolis,  and  it  waa  in  every  way  deaiiable 
that  the  annaal  meeting  for  1987  be  held  there. 

Mr.  C,  A.  Defieui  aeconded,  and  be  was  aoie  It 
would  receive  the  support  of  all  local  memban. 
(Applause.)  The  annual  meetings  had  hitherto 
beeu  any  thing  but  tepreaentative.  A  few  memben 
had  met  in  a  fiieniuy  way  to  pass  the  aaaooDti, 
and,  after  a  few  mutual  complimenta,  the  uiniul 
meeting  of  that  year  was  a  thing  of  the  past.  No 
doubt  all  this  was  very  pleasant,  bnt  it  tend«d  to 
lake  things  ran  too  much  in 


little  outsiBe  criticbm  would  be  beneficial  in  every 

Mr.  8.  M,  Baird  Gemmill  opposed  the  resolntion. 
He  thought  it  would  he  quite  out  ot  keeping  tor 
the  annual  general  meeting  of  the  Liverpool 
Astronomical  Society  to  be  held  in  London.  It 
could  not  promote  the  intercourse  of  membeta, 
sinoe  it  would  only  be  those  residing  in  the  metiO' 
'     -ould  benefit.    It  would, lie  thought, be 


mtal  to  the  Society  to  do  anything  which 
■  the  conliouity  of  itaiirtory. 
ult;  of  its  being  supposed  to 


Mr.  Jamea  Gill,  a  vice-president,  heutilysop- 
)0tted  the  resolution.  Whatever  benefit  there 
vas  ought  to  be  ahartd  equally,  and  London  had 
:ettainly  the  first  claio).  It  wag  impoaaible  tot 
lon-reaidents  to  appreciate  the  difficulties  pre- 
lented  Lj  the  suppusition  that  it  was  a  mere  local 
iSair,  ot  they  would  see  they  were  far  from 
m aginary. 

Sir.  Walter  Sang  thought  it  might  be  as  well 
icit  eestiun  to  bold  ordinary  meetinga  in  difierent 
{iwQs  on  the  linee  of  the  British  Aasociation^  the 
[reference   to    be    given    to    tt 


Lion,  the 


paper 


read  on  the 


of  a  Star  Cluster  "   by   Mr.  J. 


objects.    It  w 


iciples 


bsolnte  Dim£a>ioni 
m.  Gore.  The  glo- 
g   of   thousands   of 

inderatand  on  what 


bodies  ODold  exist  without  interfering  with  ei 
other.  They  could  not  be  at  rest,  and  it  was 
possible  that  each  of  the  components  deaoribed  an 
ellipse  about  the  centre  of  gravity,  which  would 
probably  be  aituated  near  tbe  centre  of  the  aphara. 
One  of  the  most  remarkable  of  these  objecii  was 
13   Messier,    whieh    lay    between  r)  and   i   Hei- 


lulis. 


The 


lated  by  Sir  W.  Uerachel  at  14,000,  and 
Admiral  Smyth  atnted  that  iis  central  condenaa- 
tion  must  be  aubjeot  to  no  known  law  of  aggrega- 
tion.    This  might  convey  the  impreasion  that  the 

dintact.  If,  however,  they  considered  the  eloater 
as  a  sphere  lilled  with  stars,  the  apparent  oundan- 
sation  at  the  centre  was  easily  acoonnted  for.  Mr. 
Procter  was  of  opinion  that  Uie  whole  aloeler  need 
not  exceed  in  mass  an  average  first-magnitade  star. 
If  they  assumed  the  total  mass  as  equal  to  twioe 
the  sun's,  it  would  give  an  average  diameter  of 
46,^18  miles  for  each  component,  and  a  very  aimple 
calculation  on  the  above  aieumption  would  show, 
that  ao  far  from  the  closeness  of  their  positioni 
being  real,  each  star  in  this  wonderfnl  clustai 
might  be  separated  from  the  next  by  a  distanoa  of 


a  paper  on  the  "  Temneratnie  of  Stan,"  Mr. 
i.   S.  Uonck    included    all  bodies  in  suae 
whether  luminoua  or  not.    That  there  were  dark 

ifiorded  conclusive  proof,  since  majiy  of  (bem 
lescribed  parabolic,  or  even  hyperbolic,  orbit*. 
^gain,  there  was  a  olaaa  of  vatiablea,  known  aa  the 
Ugol  type,  which  strongly  snggeated  the  pniodioal 
raosit  of  a  dark  satellite  acruas  its  face.  Fnrthei, 
he  immense  body  of  teletooplo  stara  ofiered  stroni 
indications  either  that  the  entire  Nellat  ayetcm 
ooufined  within  a  neaannble  diatanoe  from 
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vide,  ■£{  k<T«  a4siigfct«f  S^rt.  T)^engintr 
wHl  te  i!  sr.i»4  hnm-poma,  and  be  mpplied 
by  rr^tr  boilen.  the  lalii  iiliil  ipeed Imng 22 
kaoa  aa  boor,  ne  ii  — I  will  not  ottj 
^tf^o.  ■»]  onjj  a  few  opreM  packages,  and 
afu^J^er  i!ie  will  kkve  1 JWO  watertight  com. 


LETTEES  TO  THE  EDITOR. 


Hish 


and  nnllipUed 
beooafiaed  to  i 


lie  Sorth'Caiieni  *»""»  EngiDeczing  Com- 
)MCT.  Sssjerlaad.  ai*  ■"■^"f  for  the  Wftnds- 
vons  punpii:;  nstiai  of  the  Soath««rk  and 
T«cxtaII  Water  Coa^aj  enginee  of  tbe  Ter~ 
tin:  man&«  :jpe  hanng  ejlinden  of  13)i[i.. 
Hin..  Xia.,  ukd  3£iii.  diameter  reapecdTelj, 
*i-^  a  •TToke  i^f  3fi.  Steam  is  to  be  admitted 
lo  the  «ttall«ft  cjUnder  at  a  preaanrs  of  abont 
JUrlb.  per  aqnaie  inch,  and  will  paaa  throQgh 
the  oth»i  ocnuccntiTelj  to  the  condeoaer. 
Tkre  are  •ereial  nonl  fcatorea  abont  theee 
enginta.  and  their  performanoe  will  be  looked 
forward  to  with  ' 


Two  ptvynmlt  hare  been  mbmitted  to  the 
Miaiater  of  Worka,  >'ew  South  Walea,  tot 
ttnfriiiny  under  Port  JackioD,  in  order  lo 
VDonect  hjinej  with  Korth  Shore — one  a 
dmble   tab^ilar  tonnel  for  road  and  railway 


nih-hatching  at  the  Ifational  FUh  Cnltnre 
AModation  I  etEablithmeot.  Delaford  Park,  is 
Wnf  ouried  on  with  gntifTiDK  >noces«,special 
attention  being  devoted  at  preaent  to  the 
American  vhiteflsh,  Cartgimiu  aibut,  the  ova 
«f  which  were  forwarded  bj  the  United  States 
■OoTemment.  Some  fir  ot  this  apeciei  tnmed 
into  tbe  water  at  Bnrghlej  Park  last  year  have 
thriren  well,  and  are  now  abont  eUht  inobee 
long.  At  DeUford  PaA  the  Cali&mian  or 
ninbow  tront.  Saime  iridetu,  hare  grown  more 
fHiidI J  than  anj  other  fiah,  and  the  land-locked 
MunoD,  S.  *fbaj/o,  wbjob  is  of  eepeoial  *a1n«  for 
Mocking  laker,  bare  proved  worUi  the  attention 
bMtowed  upon  them.  The  land-locked  BBlmon 
i«  practical!;  the  mme  aa  Salmo  talar,  except 
thatit  rarely,  if  erer,  migrate*  to  the  lea.  The 
wbil«  lith  JH,  howBTsr,  the  most  promiiing,  as 
U  is  ']*«cribed  aa  being  sweet  and  jaioy,  and 
•qoal  fi  Mlmrm. 

There  is  at  present  no  proof  that  the  silorts 
to  aoRlimatiiw  tbe  soie  and  the  tnrbot  In 
American  waters  have  snooeeded,  as  the  U.S. 
VUh  Commisalon  dredolDg  last  Ootober  failed 
(ooatchanyflatflsh.  In  IflHOflTssoles  reaohed 
Hew  Vork  aH*e,  and  were  depoalted  ontside 
Sandy  Hook;  in  ItHI  three  soles  and  six  tnrbota 
mrrived  the  vovage,  and  were  tnrned  Into  the 
sea  at  Hhunp's  lluad  Bay. 

At  a  rcoint  meeting  of  the  Paris  Aoademy  of 
HoleiKMi,  M.  Fritmy  read  a  paper  desorlbiHE  tbe 
auecenful  reiwarcbea  made  by  him,  with  H. 
Vemiirill's  tmistanoe,  for  obtaining  artlHolal 
mbles.  Home  ynani  ko  be  dlsoorered  a  mot)iod 
<rf  pfHluoing  rubies,  bnt  all  the  iipeoimunB  ob- 
Uioed  were  MSty,  and  wore  away  in  soaliai.  He 
ftdo|>t«lntiat)inrprDoesii,snd  by  letting  almolna 
itliAtu  in  fluoride  of  oalolum  he  obtained 
ornl«ls  lit  alumina-that  In  to  lay,  perfect 
nittios  ilnfying  tlin  nloseat  Hontllny,  and  ovnn 
falglierln  valun  than  natnral  stones.  Thoyoan 
1m  nuul':  iif  Inrgu  »lto. 

Thn  fifUurnth  annoal  meeting  of  the  Kan 
Praiiolsci)  Miiir(n<:oplnal  Society  wan  hsid  on 
Kab.  11,  wh'^ii  iiiiiuutiol  ■lidos  wnro  preeontiHl  Uy 
Hr,  lliiwar'l  and  Mr.  Ilrnok<!nfi<ld  showing  the 
gmif^ral  iihnractjir  of  the  dUtomiiooouH  dopaHlts, 
aam|il"«  of  wlilrh  liail  bean  ruuulTed  from  the 
Hlat-i  .'WloinK  Iliiroau.  The  dnponitu  pruvud  to 
lie  rl'ili,  bot  nut  n[ual  to  the  famouH  Santa 
Hoiiloa  rrngmiirit,  wliioh  contained  npwardi  of 
a  hundriHl  tx^rfitnity  diatinat  Rpcoleii.  The  frag- 
NMntwitsfouiirl  on  the  iMach  In  Haroh,  IHTn, 
arid  altb'iiigli  many  efforts  Iibto  boon  made  to 
dlwiriir  ilin  dii)»iili  front  which  It  was  detached, 
ihay    bare    bwin   unnnnoni^ful.     The  retiring 

Broal'tniit,  Ifr.  Moiiht,  diilivurod  his  addreM,  in 
M  (Hiurwi  lit  wliiuli  hu  oongratnlated  tbe 
laamlHirs  'in  Ibn  piMlUon  of  tbe  soolaty,  and  re- 
farreil  tii  the  Krual  valuu  of  the  mloroMiapa  In 
tJui  everyilay  piiriKwss  of  life. 

An  Iroprured  lialtory,  for  whloh  a  patent  haa 
hMin  rwHinlly  granted  (a  Mc.  U.  F.  aoie,  oon- 
«rtsta  iif  any  »ii»i)*er  of  containers  and  poroiis 
VmmmIs,  one  miriUinlng  an  aold  salntlon  of 
Iil4ibr'imat«  of  wiUsh  and  a  aet  of  elsotrodeB, 
Urn  other  wiiitaliilDg  water  and  the  opposite 
Ml  of  •laotrudas. 


SaBATTTK  —  TSB  O0Oni.TATIOir  OP 
AI.DBBABAV,  1887,  M&KOH 
MRASTTBIHa  OOCmLTATION  AVai-BS 
soon)  THB  KOOH'S  LtlCB  —  CON 
JUNCTION  OF  THB  PI.ANETS  _ 
DBIVma  AN  BanATOSHAI.  FOB  THB 
FUBPOSB  OF  DBAWINO  —  BNOKB'8 
DIVISION  IN  SATVBN'S  BINO— INK 
FOB  STYI.OaRAPBIO  PBN— I.B1C0N 
SO  LBS  —  DOUBLB  STAB  NBAB 
OASTOB  —  TBI.OOITT  OF  FBOPAQA- 
TION  OF  AN  BABTHAUAKB  WAYS— 
HIOaiNS'S  "  ANAOALTPSIS  "  —  THB 
OATASTBOFHB  OF  FIFIT  CBN- 
TUBIBS  AOO  (F)— SAT  AJIS  NIQHX 
IN  NBB1TL.S  — LATIinDB-BABIH' 
an  AKB  PBBDIOIION8— HOBIZO  NT  AL 
CJAIi. 

[2G9T4.]— Seeiho  letter  26923  in  print,  I  notioe 
L  slight  typognphiaal  error  in  tbe  penQltimste 
paragraph, where  "  EONn  3S°Bt>'"  ihau Id,  quits 
ibTiaiuly,  baEOS  =  SS'Sff. 

1  am  certainly  not  oonoemed  to  defend  tbe 
fi'auticai  Almanac,  and'  in  limine  will  ssy  that  the 
Silog  of  lU"  u  the  nortfaem  of  the  limitiog  Uti- 
tndea  between  which  Aldebaraa  iroald  be  ooenlted 
b;  tbe  moon  on  the  2nd  instant,  on  p.  409  of  that 
work,  mnit  have  been  the  simple  reault  of  ■  very 
perfnnotory  pieoe  ot  oampntatioo.  Bab  having 
made  this  sdmluioa,  I  feel  a  little  aarpriae  that 
the  very  senaible  and  mauniable  sniannL  of  the 
Inaar  parallax  aeemito  be  so  nnfsmiliat  to  ao  many 
unatcnr  uCronomera  j  ia  fact,  that  tbey  bave  qaite 
failed  to  notiae  how  the  aeparation  of  any  two 
([iven  atationt  on  the  earth's  aatf aoe,  even  by  a  few 
miles,  inSaea  to  alter  her  apparent  poaition  ia  the 
.■:ky.  Of  oourae,  aa  the  ooonltation  ooonired  so  oloae 
i.u  the  trne  north  poiot  of  the  moon'a  limb,  an 
iibiorTBr  at  Southampton  like  "  A.  H.  8."  (letter 
M'JH,  p.  a-i),  who  would  lee  her  higher  np  tban  a 
man  at  (Jieenwiob,  would  tor  the  same  reaaoo 
iritueaa  the  diaappearanee  of  the  star,  and  its  re- 
appearance, both  further  from  tbe  north  point  than 
me  Oreenwich  obseivec,and,  atnsceaaity,  the  chord 
ilesorlbed  by  tlie  star  beiog  longer,  it  would  remain 

if  "  F.  B.  A."  (letter  20926,  p.  32)  will  tnm  to 
|>.  8BQ  of  your  lait  vulame,  he  will  find  a  diagram 
L.ud  deaoription  of  the  mannei  in  which  angles  are 
reokoned  rouad  the  moon'a  limb  for  tbe  oalculation 
I  >t  ooc  ultstlooa.  and  will  aooertain  that "  aonth  "  meana 
'  '  iorth"sontb,intberemarkablenomeD- 


m  technical 


olaturn 

than  once  pruteated  againat  t 

mveraiun  of  familiar  worda,  anu  asicea  wny  lae 
iinivenally  employed  method  of  reckoning  anglea 
in  the  measurement  of  double  atata  oaauut  be 
.,ppliod  to  tbe  angular  diviaiou  of  the  mo'on'i  limb 
too  ?— tboQgh  without  any  reault.  But  the  edltori 
.>f  that  eioellent  little  thUling  annual,  the  Com- 
l-aaion  lo  Iht  O^Ofalor;/,  do  give  the  anglea  of 
iliasppearanoe  and  reappearance  of  occulted  atara 
Irom  the  true  nortb  point  of  the  moou  round  by  B. 
A.  and  W.  It  laoreovsi  oontaina  muob  that  rendera 
[he  AmiritoH  Ifanlical  Atmanae  at  auah  great  value 
lo  the  ubieivei,  but  which  ia  wholly  abseut  from 
iiur  awn,  and  I  atrongly  adviae  "  F.  B.  A."  (and 
uvery  other  ubacrver)  forthwith  to  inveat  tbe  very 
Jmited  amount  ut  capital  needed  for  ita  purchase 
iu>  the  work  referred  to. 

1  du  nut  know  which  edition  at  Chambers's 
"  Ueacriptive  Atttonomy,"  ■'  K.B.M."  (letter  20930, 
II.  li-i)  pua>«>ie>^  but  certainly  the  ooniunotion  irf 
Meroury,  Vvnua,  Man,   Jupiier,  sad 


1  Sept.  11 


■y.  Vcnm,  Man,   Jupii< 

llSS,  ia  referred  toon  the  top  ot  p.  49  of  the  ThirJ 
Bidition  now  lying  before  me.  The  whole  aab- 
jeot  ia  an  attractive  one  to  thoos  who  have  at  once 
umple  leianre  and  an  aptitude  for  monotcnoua 
iialDDlation.  Dr.  Ideler,  the  Oerman  obronologiat, 
in  hla  "  Handbaoh,"  alleged  that  of  three  oonjono. 
tlcns  of  Japlter  and  Satom,  whioh  oooiuied  in  the 


year  B.C.  7,  the  plaseta  were  so  eloae  logathsr  dor- 
ing  the  third  that  they  mast  have  bean  aeen  as  a 
■ingle  at*T  ;  and  that  in  that  aod  otkerrespMta 
they  folGlled  the  eonditioDa  of  the  phenomena  of 
the  Star  of  the  Magi  (Matthew  u.  S,  7,  9,  and 
10).  Professor  Pritchard,  bowers,  in  the  jbt 
1856,  undertook  the  eompntation  of  all  three  of 
these  oonjunotiono,  with  the  naolt  of  showing  that 
during  none  of  them  were  the  [daneta  so  eloie  aa  to 
appear  as  anything  like  a  aingle  star  to  the  naked 
eye;  and  that,  henoe,  Ideler^  hypothesis  broke 
down.  Prof.  Prttohard's  paper  will  befonnd  on  p. 
216  of  Vol.  XVI.  of  the  R.A.B.  JfoUi^  XaCiaa. 

If  "  JsHin'a"  stand  (letter  269H  pan  33}  U 
merely  an  altaiimuth  one ;  there  is  nothing  for 
him  but  to  set  bis  ulesoope  in  advaoea  of  the  ob- 
ject to  be  delineated,  and  make  the  beat  of  the 
time  it  occupies  in  crusaing  the  field  of  risw.  If, 
however,  tbe  teletoope  be  mounted  eqnatorially, 
however  rudely,  then  he  may  drive  it  by  the  very 
aimple  meana  deviribed  by  Mr.  Vallanoe  in  thsss 
oolnmus  one-and- twenty  yean  ago  (Bnolish 
Hecbantc,  Vol.  IL  p.3»4),  and  ao,  keeping  the 
object  in  the  field,  sketch  it  at  hia  leianre. 

Are  we  really  to  understand  that  Hr.  A.  Pern 
Smith  aeee  Bncke'a  diviaion  right  nmitd  Satom^ 
ring  A,  aa  delineated  in  letter  S6937  on  p.  M  ? 

"  guaor"  (query  6190ft,  p.  *3)  doe*  not  need  any 
apeeial  ink  tor  a  atylogra^iio  pen.  I  always  >iae 
oommon  writing-ink  in  mine,  the  sole  precantioD 
needed  being  that  of  seeing  that  it  ia  qnite  free 
from  dnat. 

In  reply  to  "Booptio"  (query  61918,  p. «),  the 
Lemon  sole  (or,  aa  the  Channel  fiabermsn  somethaea 
call  it,  the  French  sole)  only  differs  from  the  Oldj- 
nary  variety  in  being  tat  larger,  but  aotnally  amallar 
than  the  common  aole  ;  allieit  it  ia  wida,  and  its 
akin  ia  orange  and  drab,  with  dark-brown  wpMa. 
It  is  taken  in  the  trawl  with  the  oomnuiB  si^ 
For  sole  au  gnaia  they  are  qnite  equal  to  the 
ordinary  kind. 

The  only  star  n.f.  Castor  whioh  .at  all  aanren 
the  description  by  Mr.  Holmes  (in  qnery<lM9, 
p.  43)  is  £  1123  J  but  that  ismore  than  l°otf.  StrnTS 
gave  as  ita  poaitioa  angle  16273'';  the  diahmos  of 
iti  oomponents  366",  and  their  maguitudea  B-8  and 


quake  whiob  did  such  damag 
the  23rd  nit.,  took  about  35  minutea  to  traral  to 
Bruaoels,  and  affect  the  inatmmenta  there.  Aathe 
diatance  between  Nice  and  Bruaesla  ia  tomewhere 
between  497  and   623  milea,  the  andiUatian  a      ' 


been  propagated   through   the  earth  at  an 
approximate  rate  ot  1,313ft.  per  aeoond. 

^•S.  h.  G."  (latter  36968  p.  65)  knows  parfeeUy 
wall  that  the  reason  why  I  referred  one  of  yonr 
ipoudents  to  Higgina'a   "  Auscalypaii"  was 

je  might  get  some  inkling  of  the  story  abont 

Kbriahoa  and  the  rock  sonlpturea,  without  enter- 
ing Into  a  diacussion  at  ODoe  unprofitable  and 
aingularly  nnsoited  to  theee  oolnmna.  I  no  mors 
behere  in  Higgiua's  fads  than  I  do  in  the 
erases  ot  "  B.  L.  G."  himielf  j  and  it  is 
aa  fair  and  legitimate  to  allege  that  I  re- 
gard Higgins  aa  "one  whose  whole  awsepinp 
ahonld  be  read,"  aa  it  would  be  to  aaaert  that  I 
endorsed  "  B.  L.  Q.'s  "  wild  notions  abont  watery 
lets  and  the  like,  were  I  to  reocmmend  anyone 


I  Donsolt  a< 


1  mathenialioal 


lubjects.    I  really  do  not  feel  called  nponti 
juBs  BO   utterly   preposterona   a   notT 

advsnoed  in  the  letter  on  whioh  I  am  oc 

that  all  the  gravels  to  whiob  referenoe  is  m 
coeval  1  Why,  they  may  well  differ  in  date  Ij 
~  y  or  a  hnncbed  thouaaud  years;  while  acme  may 
water-borne,  and  aome  ice-borne,  and  so  caL  1 
uld  really  like  to  he  preaent  at  BurUngtatt 
uae,  it  "  E.  L.  Q."  were  to  propouad  so  bsselaas  an 
hyputheaia  before  tbe  Geological  Society,  and  hssr 


it  became  of  the  abao- 
f  tona  ot  water  whish 

1  stream  "once  ba  a 

iiud  fold"?  "B-Ita." 
I  a  mathematician.  Haa  it  ever  oocnrred  to  hits 
I  attempt  to  oalculate  the  dynamieal  effect  of  the 
idden  wldition  to  the  earths  raaoa  ot  a  Tolnma  at 
eter  covering  the  entire  globe  to  the  depth  <Jt 
10ft.?  "S.  tJ.G.'a"  letter  is,  however,  awrsia^ 
aimple  maaa  of  abeoltttely  nnanpportad  aoasr- 
..on  from  beginning  to  end.  I  do  not  fed 
oalled    upon    to     reply    to     the    persooal    didn 

~' '  '-itallibitiCy  whioh  he  advaaoss  in  thai 

--     in    the    ooncludiag    paragraph    iriian 

he  asserts  that  because  praotioally  tiirj  earn- 
peteut  living  geologiat  and  aatmnomer  differs  with 
bim,  that  hence  "  nobody  biit  tocla  an  allf* 
to-day."  But  it  ia  the  old,  ijd  stOiT-  ^  ^ 
faots  are  against  him — ao  muob  the  WOCIS  fbr  Ibt 

"H.  Ii.O."(inletter  269TI,  aSl)  vitaqafatlj 
ignorea  a  few  alamsntary  oonaii£iikai,  IbsHofa 
tn  Androaisda  appeared  in  ths  B 
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put  of  the  Nebolft,  whioh  — Moardiog  to  hi* 
onginjl  oontention-formwl  iti  mo.  I  ibonld 
mjnaUlUTg  thought  that  a.  "world"  utrraumUd 
bynnn  wonld  hivs  h»ii  perpstn*!  d«y light.   Hi> 

riwmafthc  conditioit  of  thinga  duriag  tha 

)  of    tha  earth    through    a   Icddous  mus 

'■  "*   "■""    laa)  luminoua   tb«ii    the  body 

'■■-  -• n  globe  u  att«rly 


U|hUDg  only  one  tide  ol 
Inelevuit  and  mUtew1ia{ 
"  (qaery   61! 


?M.  i 


p.  I!S)   will   find  the 


[Si>9 77.]— Whilst  oburviog  iritli  a  fiicnd,  on 
the  night  of  the  1  £th  inat.,  ne  tamed  the  Gin.  le- 
frutoi  on  to  S&tnrn.  We  noticed  that  the  ontllne 
of  the  afatdow  of  tho  planet  on  the  ring  win  de- 
cidedly "  ootohed."  or,  ta  deicribed  by  Webb, 
"onrved  the  wronj;  w«.y  for  its  penpactiie,"  It 
Hppeired  to  follow  cloae  to  the  line  of  Cuiini'a 
division  and  then  auildenly  ourre  Inwatd  on  tonnb- 
ing  ring  B,  then  cuntinned  iu  line  of  perapeotivc 
on  that  rinK  to  and  through  ring  C.  This  wu  con- 
firmed by  my  friend  a  few  eveninga  atterwtiide. 


il  which  Uen  Falb  ia   alleged 

htnra"  critical  daya'';  but  I   copied  tboie  words 

it  the  time.     I  poBMas  no  further  iletitila. 

"Aqua"  (qoery  li2U12,  p.  GU)  will  find  hia  querr 
fillir  aoiweied  on  p.  316  o(  your  XXXVlth 
volmne,  A  typographical  error  in  tho  reply 
tkn*  ia  inbaequently  corrected  on  p.  Sha,  The 
maben    are    921     and     -Jii    ol    the    K.V-GLIdli 

Hkbahic. 
f     ANlowof  the  Boyal  ABtronomlckl  Society. 


iton"  (query  CiMll.p,  on),  thi 
in  letter  S6323  (p.  31)  u-u 
fnmded  on  thit  piragrapb,  which  appeared  in  ■ 
I«DdoD  morning  newapaper  of  the  21th  olt.  :— 

"  (From  OUT  Correapondent.) 

"  Vienna,  Wednesday  ninbt. 
"  ScTcral  of  the  Vienna  papera  draw  atLentioi; 
lothe  fact  that  HerrBndolph  Fabl  (amisprintfoi 
Filb)  predicted  to  an  hour  the  earthquuktit  whiuli 
htTe  joat  occurred  in  France  and  Italy.  SevvniL 
daya  ago  he  pnbliahed  a  atatement  tu  the  eftect 
tut  ^e  annular  eclipae  of  the  aun.  which  com- 
Mnoed  yeatcrday  evening  at  forty-seven  minutee 
pan  leTBii,  and  laited  tiO  twenty-eight  minutea  to 
Wo  tbii  morning,  and  which  waa  visible  only  in 
BMtmi  Alia,  Anitralia,  and  Weetern  Sonth  AruD- 
dca,  would  be  accompanied  by  aitromely  strone 
ttniMpherin  and  seiamio  ditturbanoea  uwing  to  the 
ninoldant  infiuenoe  of  the  sun  and  the  moon  on  the 


>t  for  the  n 


ment  lay  my  handa  i 


.that 


[U97J.]— J'AI   le   plaiair   de  von 
ioau  UD  dceain  de  .Saturne,  d'aprca 


rona  adreuer   ii 

s  de  Urubb  (rL^fraoteur), 
MbM  AiaatOrialenenC  et  avec  dea  groaaiaaementa 
ii  IH  tolHO  foia  ;  ca  dcatin  a  4td  fait  en  F^vrier, 
NT.  U  montre  notammpnt :  [adiriaion  d'Bnoke, 
lebiit  btUlantde  MM.  Henry  dani  I'anneaii  A, 


Powera  UJcd  215  and  300;  definition  Eood. 
venture  to  incloae  a  rough  aketoh,  as  the  two  IhkC 
drawings  of  Saturn  in  "S.  M.'<  do  m>t  note  this 
peonliarity.  T.  B.  Olapham. 

OOKBT8  1SS7,  D  AND  B. 

[2097S.1— 1«87  D  (Barnard).— lobtained  my  first 
view  of  this  very  faint  object  last  night.  I  hid 
iGveral  tiinea  swept  for  it  previoualy,  with  both  a 
3in.  and  a  4iin.  refractor,  in  Ihe  piwitioni  indi- 
cated in  the  Dun  Koht  Circulars,  wbi'.-h  1  receive 
direct  from  Dim  Bcht,  but  never  cuuld  pick  it  up 
before  ;  however,  ita  poaition  tor  last  night, 
according  to  the  ephcmeria.  waa  bo  near  to  the  Jth 
magnitude  alar  o  (Omicron)  Peraei,  that  I  knew  il 
would   he  in  the  same  low-power  Geld,  ao  I  pre- 

Ciired  for  another  ataroh,  and  immediately  on 
ringing  that  aUr  into  tlie  field  of  the  U""-.  ■"'' 
aeCtlin^  down  for  a  steady  luok,  I  detCiteii  Ihe 
comet  a  short  distance  from  it  about  due  ni>rlb,  and 
I  aftcrwarda  picked  it  up  with  the  Sin.  in  the  same 

It  waa  verv  amalt  and  faint,  with  no  perceptible 
tiil,  hut  a  alight  condensation  of  light  to  the 
centre.  Iti  brightneas  i^  atated  to  be  decreaaiut; 
daily,  a  rather  unnaual  circumatance,  teeing  th> 


about  5°  south  of  Algol. 


|<  diriiion  de  Strnve  entie  lea  anneani  B  et  < 
■BmuaM  aombrea  dana  I'annesu  obacur,  aurCoi 
•  rOcsident,  la  dentelnrede  I'omhredn  globe  si 
Udiriiion  CaasinibnDe,  une  denlelnre  griae  iaoli 
^emsnt  snr  la  division  Caaiinicnne,  b.  I'Ouesi 
Icvnhre  dn  globe  anr  Vanncau  obacur.  la  tran 
luenoe  de  TanDeau  ubicur  qui 


Tuir  le  globe 
Dr.  S.  iMby,  T.'Bi.AM.,  AX.A.S. 


[26976.]- Hb.  PEBCY  SVITU'S  tetter  en  con - 
luu  me  to  say  that  I  saw  clearly  on  March  '.'nd 
what  I  often  thought  I  aaw  before,  a  division  in 
(be  exterior  ring  of  eaturn.  It  waa  qnite  diitinot 
on  the  following,  less  so  on  the  preceding  ansa.  It 
seemed  to  me,  however,  nearer  to  the  outer  than 
ttas  inner  edge  of  the  ring,  not  as  repreaentcd  in 
tha  akatok.  U  there  ii  any  notch  in  the  ahadow 
n<nr  H  ia  not  visible  in  my  mirror  (nitb  S^in.),  for 
I  lura  seldom  aeen  a  dearer  line  thau  that  which 
bOBOda  it.  The  boundary  is  alightly  but  quite  dis- 
t^utly  MDvex  at  present.    The  '"'"  ~     ---■■-- 


yaar,  snd  ol  ■  dseper  brown.  Itahades  off  rapidly 
towaids  thtionlh. 

Would  Hr.  Witnn  be  so  kind  as  to  refer  me  to 
tha  leesBt  obMrrmtioDS  of  ths  notoh,  and  the  oon- 
mtUj  si  th«  dwdow  to  which  he  alludes? 

Muah  IL  F.  H.  Xompthoni*. 


if  brishtnesj  being,  1  presume,  that 
although  it  ia  approsoliing  the  sun  it  is  receding 
from  the  earth. 

1ti87.  It  (BrrKikK).— I  hare  observed  this  c 
many  times  since  its  discovery,  never  bavin 
[lerienccd  aoy  difficulty  in  seeing  it  with  eitht 
ilin.  or  4}ln..  although  it  is  also  a  faint  ohjvct. 
brightness  ia  alao  stated  to  be  drareaiing 
approaches  perihelion,  no  donbt  iram  the 
cause  I  liave  given  in  the  caae  of  the  i 
one ;  vet,  obecrvinK  it  last  night  with  my  il 
thunght  it  Bsemcd  brighter  tban  I  had  ever 
it  before  ;  but  this  mi^bt  be  owing  to  the  sta 
■  ■  ■  ■  iptiunally  t 


,Uy  hril 
,    This 


a  night  a 


very  I 


b  as  wp  rarely 


oiiled  ai 


nucleus,  but  no  perceptible  tail.  Ita  puition  lust 
night  wag  in  a  blankepace  between  t  and  yi  Pcrsc' 
about  half-way  on  a  straight  line  joining  tbeac  tw 
itan.  It  passea  its  perihelion  on  tha  17Cti  inic,  i 
which  time  it  will  be  situated  about  half  a  dcgrt 
north-west  of  the  fifth-miiguitude  star  ii  Peiii^i. 

In  the  case  of  both  of  these  oometi  the  point  of 
perihelion  ia  apparently  situated  at    a  great  ('" 

great  measure,  for  them  being  Bucb  faint  obje 
when  really  at  their  brightest,  though  probably ' 
relative  smallneaa  of  the  aubstance  of  the  oometa, 
if  snob  a  word  is  admiiiible  in  connection 


them,  may  have  something  to  do  with  it ;  but  tbeia 
■re  points  in  connectiun  with  cumets  about  which 
very  little  is  really  known. 
Hndderafield,  March  U.  Excelsior. 

ATLAB  AND  HSBCULES- OliEOHBDBa 

[36979.]— ly  reply  to  TiU.  Mfo  (letter  26988, 
page  M),  the  small  craters  referred  to  on  north-east 
(7  sonth-east)  bordera  of  Atlas  and  Hercules,  are 
not  delineated  in  Neisf>n's  "  Moon '' ;  and  I  cannot 
Bay  at  present,  from  personal  observation,  i(  they  are 
correctly  represented  in  Mr.  Mee's  drawing.  Id 
"-' — '-  map  there  is  acrati-r  un  the  extreme  south 


'all  of  es 


of  thps. 


ing-plai, 


On  tha  SOth  and  -28th  February  I  siient  a  short 
time  in  cKamiaing  the  beautiful  walUd-plain  Cleo- 
roedes— moon  tour  to  aii  dajn  old — and  the  inoloaed 
drawing  Is  a  fair  rrpcFitntuIian  of  the  scene  as  it 


theSOththetcrraonl  wailaof  this  plain) 
north,  and  eatt,  were  grandly  define 
north  and  east  being  very  bright,  that  i 
rather  <lal1.  All  the  detaila  were  n< 
2f>lh.    For  inttsnce,  only 


to  300.  On 


le  north.     On  the  2Sth 


the  wall,  or  the  ahailow 

I  i  and  'i,  either  a  am 
ikedepreaaion  on  the  floor. 
natcly.  the  moon,   from   my 
1  too  soon  into  ihe  smoke  of  '' 


is  either  a  small 


look-oat, 
ktiafactuiy 


SBLBNOQBAPHIOAI..  — ATLAS-  SBB- 
CATOB— ALMAJfON— BNOKB. 

[ififlO]-I\     answer    to     Mr     Arthor    Mees 

question  (letter   2\i3M)   a)  out   the  e 


crater  on  ths  BB  wall  of  AUai  I  a 
send  }ou  a  sketch  of  this  formation  I  i 
Febmary  2.-!,  1S8S    ^My  crater  10  la  the  n< 


JL 
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tbe  pluie  h«  uaigni ;  bat  it  ii  too  far,  uiil  i 
on  the  floor  lUelf.  Schmidt  hu  ft  aDuU  c 
^moat  at  the  Ttrj  placa,  but  it  iA  not  likely 
Arthnc  Hee'a  eye  h&i  been  attracted  by  so  verr 
■null  an  object,  olmoat  lost  among  tbe  terraoea  of  thi 
wall,  while  other  markings  on  tbe  floor  far  mori 
likely  to  attract  attention,  do  not  seem  to  have  beei 
noticed  by  bim,  with  the  eiceptioa  of  ttaeoeatnti 
manaUiu.  If  Arthur  Hee  makea  Atlai  the  objeol 
of  hii  atudy,  vill  he  try  to  identify  the  objects 

Stunted  in  my  iketch  and  seek  to  add  othan, 
taila  are  what  is  really  needful  at  present 
order  to  iaoreaae  our  knowledge  of  oni  wtellil 
Will  he  specially  obserie  the  cleft  ij  and  iti  p 
longation  B.E.  of  tbe  ring-plain,  and  also  the  ol 
0-  which  is  not  a  valley  aa  I-'eiaua  suggeita,  bat 
B  true  cleft,  thongh  there  ii  a  ridge  at  fi,liut  -"'^- 

distinot  from  the  cleft.   4  and  l>  are  two  l 

araten,  one  of  which  is  doabtleas  the  one  suspected 
by  SohiJlter.  Ai  the  rest  of  the  objects  ipeak  for 
themaelvea,   I  shall    nut    take  apace   to  describe 

IftreaCor. — Jnat  K.  of  peak  Z  of  B.  and  H.'b  map 
on  the  E.  wall,  I  saw  an  easy  white  crater  not  on 
the  Uappa  Selenographioa,  nor  on  Schmidt's  map. 
It  seenu  almost  impoHlble  that  auoh  %  oloae  aod 
oarefol  observer  as  Schmidt  could  hare  miaied  it. 
WUI  any  ODe  u;  if  it  ia  repiaiented  by  SchrUter 
Iiohnnanii? 

On    March    1,    18B7,    I    found    a  oleft   W. 
Almanon  about  aa  long  aa  the  diameter  of  t 
fonaatloD,  and  about  aa  far  from  ita  W.  wall.     __ 
Is  Dot  shown  by  Schmidt.     I  waa  obaerving  the 
■una  region  <Dn  January  1,  bnt  no  cleft  was  seei 

On  Hardi  3,  Piotet,  Pictet  a,  Sssaerides,  and  thr 
H.andS.W.  region  of  Tyoho,  were  eeenpietoed 
by  minate  oratenetalike  a  sieve,  and  on  llai 
the  region  between  Encke  and  Kepler  A  was 
covered  with  miante  hillooka,  aeen  onoe  before  aa 
or>teilata. 

Much  IS.  O.  X.  Oandlbert. 


rS6981.]— Un  Fob.  27  I  was  observing  Usroulea, 
■ud  I  also  saw  the  apot  just  outside  the  shadow 
(referred  to  in  letter  26S6g,  p.  (>1)  whilst  ant  ' 
■pot  appeared  in  the  midat  of  the  ahadow. 

_  There  also  appeared  to  be  lico  craterlets,  con- 
tignoos  to  ODB  another,  on  tbe  8.E.  wall  of 
£leronles.  Mr,  Blger  aaya  Uiat  no  one,  to  his 
knowledge,  except  Schmidt,  records  the  smaller  of 
these  objects.  It  would  be  inteiestiug  to  know  if 
any  other  observer  bas  seen  it.  These  obaervatiodi 
ware  made  with  powers  210,  3D0  on  a  Giin.  Caiver 

a.  B.  H. 


[26982.]— I  FIND  my  record  of  obeerTationa  of 
this  planet  for  the  put  fortnight  to  be  the  best  I 
«*er  made— vis,  eight  consecutive  nights,  on  which 
it  was  not  only  visible,  but  brilliant,  beginning 
Feb.  26tb  and  ending  March  uth ;  also  observed  It 
on  Tth  and  1 1th.  On  a  former  oocaaion  I  observed 
it  on  seven  nighta :  but  only  four  conaeoutive. 

On  Tborsday,  March  3ni,  there  was  a  rather 
bright  afterglow,  hat  it  was  of  brief  duration.  Is 
there  anytbiDgof  the  nature  of  the  Aurora  about 
this?  When  these  afterglow!  were  at  their 
brightest,  I  have  at  different  times  distinctly  seen 
-  '-        '    '  era  shooting  up  from  the  bank 


mae-ooloured  stre: 
at  erimaoo  below. 

While  writing   of  the  Aurora,  < 
■ome  time  ago  doubted  if  anyone 


>  of  " 


-„-  ^-.,, —  _  , heard  the 

noiMW  said  to  be  mads  by  them  at  time*.  I  can 
■tnmonTcorreiipondent  that,  though  rarely,  they 
are  yet  oocssionally  heard.  It  ia  a  peculiar  rnah- 
ini,  eraokliDg  noise,  like  the  rustling  of  new  silk 
Whan  quickly  moved  about.  It  gives  one  a  pecu- 
liar urecping  sensation,  whioh  ia  diffionlt  to 
demlbe. 

When  that  brilliant  and  ever-memorahle  diaplay 
of  8Iat  Aucait,  1881,  took  place,  it  seemed  aa  if  a 
milUoD  goddesses  oribeair,  clothed  in  silk  raiment, 
■Bd  with  trains  1,000  milea  in  length,  were  mahing 
from  every  quarter  of  the  heavens  to  keep  an  ap- 

ShitmeDt  somewhere  overhead.     I   can  compare 
a  noise  to  nothing  else. 

Definition  during  the  fint  week  in  Haroh  was 
■nparb  ;  the  views  of  the  moon  and  Satnm  I  never 
'--w  better;    but   it  has  been  followed  b;  aevere 


AI.FaA  ABIETIS. 
[26988.]— 1\  the  EsGLiSH  Mechanic  for 
November  lUth,  18»i  (Vol,  XLIV.  p.  3S3),  Mr. 
Gandibert  published  a  drawing  of  the  stars  near 
Alpha  Arietis  (made,  I  presume,  with  his  Sjin. 
reflector)  and  remarked  that  if  it  was  compared 
with  the  Ms.  one  of  Admiral  SmvthV  given  by 
Mywlfonpageaai  of  the  same  volnme,  it  wonld 
••  aaan  that  the  stars  had  changed  their  plaoea 
ooMiderably  since  the  date  of  the  "  Cycle  "  draw- 


ing. Comparison,  however,  with  the  diagraiui  m 
tbe  "  Cycle"  or  the  Bedford  MSS.  should  never  be 
relied  on  as  evidence  of  change.  As  I  believe  that 
Dr.  De  La  Hue  and  others  stated  this  publicly  in 
January,  1B74,  some  time  before  I  bad  ventured  to 
question  tbe  accuracy  of  the  "  Cycle  "  measures,  it 
is  to  be  hoped  that  none  of  Smyth's  couiina  or 
aunts  will  take  offence  at  this  statement.  On 
seeing,  however,  that  if  the  stars  lettered  C,  F, 
and  D  in  Mr.  Gaudibert's  diagram  were  identical 
with  the  three  shown  by  Smyth  (aa  I  preeume 
Mr.  Gaudibert  supposed),  the  change  since  1835 
intjiepositionof  F,BsalBuin  ita  magnitude,  was  very 
large  indeed,  I  asked  several  friends  who  poisaaaed 
teleaoopea  of  oonaiderable  siie  to  look  tbe  matter 
op.  Meanwhile  I  had  found  a  sketch  of  Alpha 
and  the  stars  near  by  Bianohl,  made  with  the 
Modena  circle  about  1839,  which  seemed  not  at  all 
nnlike  Smyth's  of  ISSfi,  doe  allowance  being  made 
for  the  fact  that  both  Smytb'a  and  Bianchi  s  were 
rough  attempts  onlj',  and  not  finiahad  aketcbes. 
Owing  to  the  prevalent  bid  weather  and  other 
caoses,  only  Mr.  Hunt  seema  U>  have  been  able  to 
examine  Alpha,  and  then  nnder  not  very 
favoorable    atmoaphsric    oonditioiu.    With    very 


favoorable    atmoiphe 
great    kindness,    hov 


...  first  sight 

that  Ar.  Caadibert  has  not  shown  the  sontbei 
one  of  Smytb'a  stata  (numbered  1,  2,  and  3  on  tl 
diagram)  at  all ;  bnt  only  2  and  3,  lettered  by  hi_ 
C  and  D.  F  would  have  been  far  too  faint 
an  object  to  have  been  noticed  by  Smyth,  "  G  " 
and  "  7"  are  too  near  Alpha  in  Bianchi's  diagram  ; 
"i"    on    Mr.  Hnnt'i  diagram  ia    evidently  Mi 


xAPIETia    AHD    COMITES 


346,  be  borne  in  mind.        _,     

all  to  Alpha,  waa  diaoovered  by  Mr,  Hnnt 

moonlight  with  his  Sin,  refractor.  Of  "9  "(Mr. 
(raudibert's  F,)  Mr.  Hunt  writes:— "I  am  not 
certain  about  its  position,  as  the  powers  necessary 
to  show  it  ai  ail  had  fielda  loo  imall  to  take  in  it 
,nd  '  2 '  and  '  3 '  at  the  same  time ;  but  I  made 
lut  that  it  is  nearer  to  '  S  >  than  to  '  2.'  .  .  . 
l-t  the  telescope  I  estimated  the  position  angle 
rom  '8'  at  135^,  whereas  in  my  diagram  it  is  about 
I2°."  Mr.  Hunt  considers  it  the  faintest  object 
in  tbe  whole  group,  and"  7"aamnch  the  brightest. 
m  of  the  angle  of  Smytb'a  (omt- 
(Mr.  Gaudiberfa  C,  Mr.  Hunt's  "S"),  made  by 
Mr.  Hont  under  very  unfavourable  circumstauces, 
gave  (J  =  99-2°.  Epoch  1887-13.  The  change  in 
— ■-  "uce  1835  ia  probably  owing  to  the  proper 
of  Alpha,      Biauchi'a  .diagram   wn ' 


OONHBBTAIIOK  OV  8UK>B  I 

[2G98-i.]— Letter  M929,  "B.  M.,"  pan  81,  far 

"F.  G.  Lf!,"  euctly  represents  my  idea  of^IorM; 

It  cannot  exist  per  se  in  vacuo :  force  lesring  one 

body  must  be  received    or    absorbed  l>y  uiothn 

body  !    or,  speaking  in  general  terms,   foroe  mnit 

reside  in  matter,  and  pasa  from  matter  to  matter. 

ce  or  matter,  separated  from  each  other,  repir- 

t  themselves  to  my  mind  aa  noQentitie*. 

F.  A.,"  letter  269^2,  "  B.  M,,"  page  SC,  considers 

my  ideas  of  "  heat  "  rather  loose,  by  conlestiDgnot 

"  my  "  ideas,  but  tbe  theory  of    Bflchner,  bm 

ibumlqooted.    I  gave  this  quotation  verbatim, 

quod  valeat."      I  think  "F.  A."  should  rather 

lonse  me,   if  I   say  he  read  my  letter  somewhat 

I  should  myself  objeot  to  aay  that  "heat"  it 
iparition,  Ac.  I  wotUd  define  "  heat "  as  a  mode 
if  motion,  this  particular  mode  of  motion  acting 
n  matter  as  a  separating  foroe ;  whilst  cold,  being 
he  opp«aite  mode  of  motion,  I  should  call  a  ood- 
lentrating  force.  Prof.  Hnxley,  I  think,  us  quoted 
)y  "  F.  A,"  aeemi  to  go  further  than  oan  be  de- 
uonstrated  by  eiperiiueut,  in  my  humble  jndgs- 

'  F,  A."  will  see  what  I  mean  when  I  say  that  hj 
esperiment  we  can  only  demonstrate  that  then  are 
various  modes  of  motion,  and  that  there  is  matter 
which  moves  in  various  ways ;  bnt  what  is  tin 
ultimate  "oause"  or  "reason"  why  j 
' '  Lin  take  place  in  matter  i 


demi 


iQCt 


}n,  I  wish  to  proteat  against  Bitts* 
red  inert,  if  thereby  ia  meant,  d«n>id 
have  no  such  tiling  existing  to  onr 
All  matter  we  know  of  moves,  and  is 
issessed  of  force.    Keither  oan  I  oont- 


prehend  of  either  foroe  oc 


in  practically  e 
*    irableot 


ipty  81 


JioQii 


espoodent"  Sigma"  (lettv  Wt6^ 
"  E.  M.,''  page  69],  proceeds  to  demollali  a  sohool  of 
philosophy  which  ignores  the  soat,  An,  Ashe  in- 
oludea  therein  my  humble  self,  I  wish  to  tall 
"Sigma,"  with  yoor  permission,  that  I  kntiw  not 
one  German  philosopher,  materioliaU  pnie  or 
impure,  ultra  or  supra,  who  does  ignore  the''saal" 
of  the  humblest  living  orgaoiution.  All"Swiiia's" 
elegant  arguments  are  therefore  wasted  in  fi^htuig 
a  phantom,  a  oreation  of  bis  own  fertile  fanin. 
What  these  materialistic  professors  bold,  aod  W 
far  as  I  am  able  to  interpret  them,  is  simply  this, 
and  I  believe  it  oannot,  ali  the  idamoBi  of 
spiritualists  and  theologians  notwithatandinf,  be 

.    iiTi._.    j,   oslied  spirit,   sonl   rolatioa,  4e., 

lanifest  itself  except  by  and  lluonth 


mentally  proved  to  exist "  uutaids  ' 

a.  That  whatever  proof  we  have  of  its  eiiatenco 
tends  to  show  that  it  is  a  "force"  or  "property" 
attached  to  all  "living  matter  in  ■  mora  or  leas 
developed  state  of  perfection  or  oomplexity." 

1.  That  what  ia  oallcd  "aoul  "  followa  the  laws 
of  evolution — i.e.,  that  it  is  devalt 


intellinnoe  td 
no  doBbt  aaat 


tions:  Likeinman,from  the  brnto-like  liL._^ _ 

savages  up  to  tbe  hiijheat  intelligence  of  olviliaed 
raoee.  Or  in  each  individual,  from  the  mere  aumal 
instinotsof  infanta,  rising  in  a  gradual  almoat  in^ 
sensible  ascent,  up  to  tbe  astounding  in 
a  Kewton,  Spinoia,  or  Kant,  who  i 
sucked  their  bottles  like  any  other  ii 

b.  That  ita  rise  and  decay  corresponds  ainotly 
with  the  rise  and  decay  of  oar  bodily  orgsian. 

I  therefore  cannot  resist  tbs  logical  non«lB»ian 
thatifthere  ia  no  longer  "senses"  existing, what 
is  caLed  "soul"  must  vanish  also.  If  I  hnw  bo 
braiu  Co  think,  no  eyes  t«  see,  no  ears  to  hsM,w 
nerves  to  feel,  taate  or  smell,  my  "  soul,"  if  it  ahoald 
atill  exist,  would  have  something  to  do  of  whioh  at 
present  I  can  form  do  conception.  But  peih^» 
"  Sigma  "  can  enlighten  me  tbereon. 

Considering  "heat"  as  a  mode  of  motion,  I  will 
give  in  to  "  Sigma  "  if  he  conaidere  that  "  mattaT* 
on  being  movedor  moviug,  haaaometbing  "  aapu"- 
added  thereto  not  previoualj  existing  elMWhsM  in 


THB    OATASTBOFHB    OF    PUTT 
OBHTUmBS    AOO. 

28986.]  —  YOUB  correspondent  "  E.  L.  Q." 
(2I>0S3)  Sghta  very  hard  to  prove  the  reiditf  of  the 
Deluge,  but,  as  usual,  wholly  in  vain.  The  history 
of  no  ancient  civilised  people  permits  ns  toonppoaa 
that  the  population  of  the  earth  was  iwlaoad  to  a 
ingle  family  6,000  years  ago ;  bnt,  on  the  othsc 
band,  we  know  that  several  ancient  otates,  meh  •• 
Egypt  and  Babylonia,  wore  then  SouiaUDg  nad 
papulous  \  indeed,  the  greatest  monsDunti  of 
Egypt  were  erected  abont  that  time.  Aa  "  B.  L.  Q." 
hat   his  elaborate  oalaBlatiani  |a«*e  that 
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bun  til  [fliniHliin.  Hut  svin  if  thU  too  aamc* 
jItliiiKto)]'  iinilar  th*  rcftlm  iil  U*,  tbcn  irlU,  m 
in  thn  flrat  dim,  ramalD  t,  ratlm  whioh  wlenM 
»niiut  Uiaob.  V.  O.  B. 


[9(]D01,] — To  "  b<iTa  1  faots  "  Mcmi  to  hata  bean 
a  piimary  objeot  with  muinfaatailDg  man  ersn  in 
Ilia  "  Htuna  Ag«,"  judging  bj  mj'  ooUotitlon  of  pie- 
hlatorlo  head*,  a  atrlkinglr  hard  variety  of  anyi, 
iulSaiiDtly  refiaotorj  to  th«  modem  lapidary. 
Jf  uiTBTer,  ■■  we  may  mil  thia  the  "  Iron  Age,"  we 
will  atick  to  UQF  labjeot  of  perforation  on  a  (mall 
aoals.  Here  the  neceMity  of  genaine  ateel  ii  very 
toon  taught  to  the  amatenr,  and  the  att  of  temper- 
isgtbe  BBme  f'>rced  nponhim,  nnlev  h«  be  atoiriu- 
Miati  with  a  foil  pone  who  can  thmr  away  hi>  | 
brcAka^ea  and  bny  anew.  Thii  I  call  bnt  beine 
b»lf  a  worlmuui.  I  have  an  nnoinallr  large  atooE 
of  drilli  and  bite,  chiefly  home  made.  A.  onall 
forge,  Iwaidea  Tevolving  wheeli,  both  emery  aod 
atone,  render  me  iad«peiidsiit  of  toiJ-aliopa,  cxi- 
oaaiooal  Horae  drilla  and  twiited  annn  exoe{it«d. 
From  my  yonth  apwarda,  hooka,  irbrkahopa,  and 
T"f""»l  piactioe  have  put  me  well  np 
nearly  every  aubatanoe  beiidea  a 
wood.  I  will  now  oonminnicate  muatu  ui 
my  favourite  forma  ■neh  aa  I  uae  daily 
on  inm  and  aoft  iteeL  Btjnare  ateel  I  employ 
prefetably  to  rod.  Forging  down  the  anglee 
of  the  former  prodaoea  a  ton^ci  tool,  and  •■  I  nae 

Sogea,  I  alwayi  have  agooa  fit,  the  lathe  and  the 
B  aoon  redncing  all  ineqnilitiea  of  antface. 
Having  marked  off  the  end  of  the  bar  to  length  ol 
antting  part,  I  hammer  ateadily  along  the  abank^ 
leaving  the  further  end  aquare  for  an  moh  or  two, 
C  i  Uua  holda  better  in  a  "  Beaob  ehuok,"  aa  it  do« 
alao  if  worked  by  teed  of  the  baok  aentre.  I  thei 
fa«at  the  point  end  into  rangb  ahape,  finiahing  witli 
the  file.  Having  got  a  lot  together,  I  proeaed  to 
tempering,  fitun  jm.  to  the  leaat  aiiea,    I  plnng* 


low  jo^  K.  I 

ih'oS  half  a 
atrengtb  irs 


J.°'o"ll 


:^A 


them  at  oherry  rod  heat  into  a 
cold  tallow.  nnoMiimally  exam  in  i 

moving  rapidly  Into  the  oonler  p" _- 

I  mnat  now  ejji'ain  my  "  anivonal  drill,'  whioh 
oan  be  maile  by  a  lohoullHiy  at  a  parlour  Are.  No 
levele  or  fappW  hern.  C  ii  the  abovoid  form  lor 
41n.h<>lea;  I),  more  elongated,  for  f,th  dlttu.  Ian 
ountliiaally  Imring  (leoea  <if  metal  )ln.  thiok 
breakaga  vi.ry  rare;  a  little  rubbing  on  an  ol 
atone  the  only  nharjianlng !  It  even  woiki  fairly  oi 
faraaa.  A  grailnai  ilope  of  the  blade  from  heel  to 
point  fumi.  tlie  Putting  part.  The  lubrioant  I 
laUly  mi>iilUin«l  inuat  bo  u.eii  abnndantly— »« 
with  avnry  known  drill.  morei>tor-aa  a  "  rouu 
now '■wlll"wi.bble,"»ndiiuil  the  centre  of  yoi. 
work.  Yiju  will  HmlwlUi  a  oantra  punnh  makoadeejj 
iDdeiiliinth In  mnrk.  with  a  band  drill  make  aim 
(ilrnnUr  ■l.'prrMl.m  to  hold  the  curved  point 
Utla  I  alwayi  <!.,  wllli  a  r<«-bit.  Neat  on  my  1 
of  favourll..  p,...,..  tho  hollow  drIlU.  U  ii  the 
niual  liUokinillh'.  <lrill  ..f  fO*  (try  them  In  Uie 
angle  ..f  your  »i..k.H.  n.juar*).  to^fotge^«nJ  fil' 
Inlii  ahape  ii 
nutting  lie  vol  I 
jHiInt  tuna  a  drt-ji 


:;:;;"j:. 

I.  ..tii.iiiLtn  aidoa.  but  tram  heel  to 

ir  niiteh;  whan  very  oor- 

reotly  made  It  will   Ihniw  iplral  ahavlnpl'^"  "■' 

T  ilrlUii.     I  )>rorer  tlii*  Ui  any  iilher  for  '^l^^'^G 


I  ..rofer  tli 
»lia1l  •ii^'—j 


|th   ., 


iuiUier  good  o 
It  to  draw  « 


le  an  entirely  hollow  head,  dlfflpult  ..  -.-  - 
reotly  i  but  lh«  aeotlon  of  enmo  U  vary  Intelljlihl 
F-two  doping  aegmraU  of  a  aphere.    To  do  «•' 


Sgure  oorreoUy  with  a  loand  file  ii  a  al 
tiavemode  a  ontterwlth  round  outline  I 
iiplndle  in  the  lathe,  which   will  poUi 
fioian  in  the  aama  time;  hardneuand 
abaulutely  neoeuary  ai  a  combination  : 
lait  boring  toota.    I  leldom  have  a  i 
kind  of  iteel  work,  for  I  uee  leather  il 
boota  and  aboei),  and  if  yaoc  bit  of  work' 
product  of  much  labour  beat  it  in  a  mufBe — Le^ 
a  wrapper  of  tin-plate  or  thin  aheet-iron  full  of 
leather.    Lately,  a  very  old  drill  of  the  renowned 
Indiui  iword  Iteel  waa  beooming  edgeleii  and  dila- 
pidated— it  haa  been  about  the  world  with 

fear*  or  more.    I  reforged  it,  ar"  ' 

It  atubbomly  refuied  to  hardi 
to  throw  it  into  a  acrap-box  when 
■otved  to  try  an  experiment.  I  brought  it 
to  a  heat,  nearly  aoalmg  point,  and  plunged 
it  with  a  ilow  oircalar  downward  mcvemant  in  a 
■aline  liquor  I  keep  for  heavy  dipe.  On  with- 
drawal, though  covered  with  numeroui  cracka,  the 
metal  ia  hanl  and  atroug.  Laitly,  for  boring 
amooth,  deep  holea  in  lolid  metal  oome  the  D- 
bite.  I  keep  them  from  lin.  diameter,  with  orook 
neeki  for  making  ohncka,  down  to  ||,th  umbrella 
rib  wire  for  hollowing  etemi  and  mouthpiocsa  of 
amoking  pipea  in  the  lathe.  I  only  nae  "  ailver 
ateel "  for  the  intermediate  gangea,  though  eipen- 
aive.  The  amateur  haa  only  to  anneal  tha  rod, 
then  with  a  oenlre  punch  and  aquare  mark  the 
half  oimle.  Beonre  in  a  leather  olamp  on  your 
parallel  viee,  and  having  meaanred  21  diameten 
from  the  end,  file  down  to  the  punoh  dent  and  no 
further.  Finlih  the  ouive  part  with  a  "  rat-tail  "  ; 
eqnara  and  make  taper-centre  hole  at 
other  end,  all  which  ii  eaaily  and  quickly  done. 
Now  for  tempering.  Bitreme  hardneii  eombined 
wi^  elaitieity  ia  necenary,  ao  you  have  to  be  oao- 
Uona.  At  a  idierry-rad,  harden  nearly  thronghout 
ealine  dip.  Get  a  wiougbt-iron  omsible, 
___  it  with  fireelav  inside  and  out,  put  half 
a  pound  or  eo  of  load  therein,  and  put  on  any 
dear  fire.  After  covering  the  lead  with  oharcoal 
dnat,  melt  tfaa  lead  to  redneaa.  Put  ■  piece  of 
boop-iroo  with  a  hole  In  the  centre  aeroei 
moath  of  iron  pot.  Put  the  aquare  end  of 
the  new  bit  through  thia  hole  till  it 
•ettlaa  down  in  tho  molten  lead.  Now  look 
abarp  ^  oolonra.  Violet-brown  at  the  foot  of  the 
~-^e  will  give  you  warning  to  lift  and  quench 

end  in  a  aalino  bath  if  your  piece  be  heavy  ; 

if  light,  in  the  odd  tallow  pot.    For  very  atraight 
ahining  holea  in  aolid  metiJ  nothing  can  equal  the 
cutting  power  of  theae  bits,  aa  lung  at  you  keep 
the   edge   aquare   and    iharp    to   the    3'    anp'' 
of  oloaranoe.    In   uiing  the    oilatone,  move    I 
entire  tool  inrfaoe  aa  aa  to  preaerve  the  aame. 
too  hard  the  aquare  edge  will  crumble  away 
preaanre  ;  if  too  aoft  the  oomera  are  worn  off,  a 
ontting  aotion  oeaiea.     I  wipe  out  the  ahavii 
oonatantly  with  a  dry  wing-feather  of  a  duck,  ■ 
apply  the  lubricant  in  the  came  way.     1  have  juat 
bored  aljin.  deep  bole  in  the  centre  of  a  revolving 
ateel  cbook  with  a  Jiiu  D  bit,  being  the  chamber 
to  reoeive  a  aelf-centring  arrangement  of  apring 

Sint.  A  few  rubs  on  the  atone,  and  the  tool  i* 
to  do  the  aame  again.  Tbeae  bite  mnat  not  b« 
rotated;  they  muat  alwaye  be  worked  by  back- 
feed. I  have  alwaya  found  the  "  American  Screw 
Aiuera"  fine  thing*  for  baring  tubea  in  hard  wood, 
ana  the  ahavinga  aent  out  from  them  are  pleaaant 
to  aee.  I  like  the  "  Morae  Drilla ''  when  very  iharp 
bat  I  did  ao  muoh  work  before  thev  were  invented 
that,  not  being  a  maidiiuiat,  I  atill  do  muoh  without 

The  "hookfd  ohiaela"  i, 
their  technical  appallation)  are  prime 
itea  with  ma  aa  hand  toula;  they  are 
of  manutactnra  and  of  repair,  too,  that  I  keep 
them  of  all  aiie*  in  my  workahop,  only  requiring 
aome  practice  in  their  use,  the  outting  edge  bei-  - 
very  auaoeptible  of  frBetors.  lat.  Tl  -  ' 
muat  be  very  oarefully  adjuited  to  line  < 
Sud.  Tho  cutting  partmnit  be  tempered  ..._, 
8rd.  The  steel  mu>t  be  well  annealed,  of  the 
to  bo  cut.  4th.  Tho  work  mnat  be  previously 
reduced  with  a  roughing  tool — within  Jin.  of 
the  final  sise.  Under  all  theae  conditions  the 
operator  will  derive  great  pleaanro  and  much  profit 
in  aecing  tho  cylinder  or  rod  beoome  very  amooth 
with  a  silvery  glosa.  I  have  made  a  large  stock  of 
theae  indupenaable  tooli  from  IJin.  broad,  forced 
from  carriage-* pring,  grease  tempered,  to  a  tiny 
1-lHio.  thick,  lin.  broad,  for  turning  out  amall 
acrec  blanlu.  1  even  face  disoi  of  metal  with  the 
aame.  The  rest  cannot  bo  too  near  the  revolving 
work,  nr  there  may  be  a  "  oatch  in "  and  then  a 
breakage.  Fur  hrau  or  other  soft  atuH  it  is  nn- 
aaltablo— it  will  dig  into  them.  I  have  given  you 
a  small  akatoh  ahowing  an  angle  of  S°  olear- 
anoe  from  the  ontor  edge.  They  are  sharpened  on 
a  alowly-revolviog  emery  wheel.  I  have  a  ahifting 
handle  with  a  thumb-acrew,  three  or  four  tliea,  to 
ault  theae  ohiiels.  My  boat  lot  are  of  choioa  Shef- 
field flat  bar  ateel,  lin.  by  Jin, ;  thui  1  avoid  much 
heating,  and  ahape  out  with  the  file.    Ofoonra& 


rltto  "  cherry  red."      Another  hook  cb  I 

or  lighter  work  naoally   (ia  hero    Egnl 

B),  atill  eaaier  to  make  than  the  abovr 

ia  alao   in   many  siECi,  and  employ  < 

in   reducing  roda  of  iron  or  ateel.     1 

muat  lie  oarefully  managed  under  the  rulea  bi 

deacribod.    The   file  ia  tho  chief  tool  neceaa 

the   inside  curve  is  made   tho   whole  way  ti 

edge  ;  the  outaide  one  haa  a  bevel  of  S°  1 

I  b.   n,j™™-,    ,- 

d  your  work,  with  loaa  ] 


7  hard! 


AirOTHSB    OOOD    DSILL. 


own  ahavinga.    I  parties 
a  U  a  "Conutiy  PUBCB," 


wall,  bnt  deara  i 

larlyreoonunend  this  one  to  a  '^Country] 

0    bad   aubstituto    for  the  "Twiitod."     ^_ 
oer  and  hslf-conud  file  will  soon  aat  him  np 
many  siies.      Herewith   a  sketch  of  aama. 
Point  angloa,  90° ;  edge  bevela,  3'. 

Note.— Ail  toola  with  a  hollow  or  onrva  ahonU 
be   whetted  on  their  inside  edgea  with  m  tapw 
t  slip.    I  keep  these  in  three  siiea. 


if  aeedling  plaata 

3  rude  p(KbU.     I 

ing  the  aoil  withoot 


[26991.]— Vest  long  ago  I  came  ai 
Hindoo  gardener  weeding  a  )i«l  nt  smc 
with  a  piece  of  flat  iron  cc. 

watched  its  efoct  In  looienii_, ., 

injoring  the  fibroua  roots  of  the  flowers.  I  »< — . 

the  action  of  thia  rough  implement,  and  at  oaM* 
mannfaotured  one  of  good  ateel  and  better  abap*. 
I  have  aver  ainoe  employed  it  in  my  gwdeni  at 
home  and  abroad.  A  piece  of  old  oairiage  apriBf 
ia  aaiuble  metal  for  the  purpose,  only  the  pnW 
m.iderately  hardened.  Greaae  tempering  ia  tba 
beat.  The  atad  should  he  forged,  eo  aa  ta  tapar 
from  tin.  thick  at  square  shoulder,  B,  to  )iai.  at 


oaiefnl  tempering   ia 


the  oattlng 


^tlog  ana  w, 


prongs,  A  ;  Bin.  or  7in,  long,  the  tang  or  ptdnt  to 
enter  handle  about  Sin.  more.  Having  forged  the 
piece,  give  it  a  carved  bend  at_the_pr~'  "  .-  w  — 
represented  by  tl 


F.    Hon 


lOUDt  in  ahatd 


my  tool-bag,  for  hand  weeding  and  looaaning  ac 
tuba  and   pola.    I  have  a   limilar  claw  wb,.«. 
mounted    on  a  light  ash  pole   to  ftaoh  far  into 
border*,  whore    my  foot  would   do  damage. 


Thia  one"  eradioataa  oCi  thisUev^ook^  netUea, 
1  dandelioni  in  fine  style.  When  _  the  eartli 
aoft      from    rain,     I    drivi 


idelioni  in  fine  styli 
from  rain,  I  drl 
bard  thrust ;  then,  ' 
presaing  on  the  polo  as  a  lever,  the  obnoxiom  weed 
is  lifted  from  the  ground.  It  alao  did  aama  duty 
aa  a  mo*«  dsjirowr  when  I  lived  in  annnv  landa, 
fot  It  la  the  gardener  who  haa  generally  the  fint 
intarviaw  with  thoee  peata  I  Iluvaalaaeaolliec 
nuAil  aaxilluy  in  mv  bag— as  old  sairlng  loifc 
(minna  the  erOM  gosKl]  for  weadiBg  deltaate  lab- 
jeeta,  and  itliring  the  soil  in  Ten  Hnell  pota  pn- 
Tloni  to  giving  flant  food ;  thn«  ttkeaiiMdow* 
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tothalriDoU.  Id  ipriug  Ibtve  h 
to  my  Hlsulftfu  pilmnlu,  whec 
apnKUon  Uotm 


I^TES  KATTBB8. 


poMd,  I  TBDini*  to  otter  tbe  followiog  notio 
Mudinf  tha  fitting  of  ohaaks  which  Sm  ii&pted  I 
tta*  luanllv  approved  form  of  itandud  muxlii 


B  Bii  HuuBtalT  fitted  uid  finuhsdoi 


to  Bt  the  ieoui  on  bwk  ot  tha  ohoak,  thnji 

Ins  .^*  'one   oentrmg   with   the   luge    Suige 

h— ring  oheaking  the  oomMntrloltj  ot  the  oidmuj 


uid  proTidlog  ■  perfect  proteo- 

I  take  thii  opportQcit;  to  point  ont  th»t  for 
tbOM  who  wlih  to  do  ooDuional  ornuuBntal  work 
«■  ft  IsUie  Uut  it  not  ipeoiiUy  built  u  t.  fint  olua 
CKiUDMntatl  Uthe,  that  in  lisn  of  piling  up 
|Jt<»t<id  chsoki  »nd  eppliuieei  on  tjie  mud 
lose  vindle  M  the  buk  of  the  lithe  in  the  plene 
)d  the  lenw  of  the  lawei  tide  of  the  dide-ieit, 
md  «q«ble  of  being  driven  from  the  muidrel  bj 
tka  Auge  wheela,  will,  with  the  kid  of  e  uir  of 
mlbi  meel*,  do  rarfuiitig  and  snrfaoe  tpir^  work 
— ftttad  with  eccentric  tight  cone,  roaettea  or 
"nttahle  euBi  aoting  on  one  of  the  ibde-ieet  ilidea, 
Ih  Wlitable  apeeding  between  mandrel  and 
KallMTlaof  oval,  OfCloidal,  roaette  uttern 
■q>-mt>tioa  work  can  be  tnmed  ont.  with  a 
M  mandrel  and  ecoentrio  catting  frame  on 
lMllid»w«t,  the  ehenge  wheels  cun  be  need  with 
Ifaheoonaotiiijr  bars  between  the  drill  mand  ~  ' 
tk«hMknin£e  for  geometiio  chnok  wor 
^"ik  qtindle,  mfreoTer.   — -  "- -* '- - 


to  taka  the 


>fl  used  in  man; 
)  at  the  overhead.  This  i 
mmnganoDt  in  my  own  lathe,  and  althongh  there 
ai«  aome  ooDatmative  defeota,  it  anawen  very 
bidy  all  lonnd.  J.  JL  Annatroaff. 

rS6M6.]— I  WAS  glad  to  aee  the  letter  from 
"F.  A.  M,"  in  the  EyoLisn  Mecrakic  for 
Jansaiy  Ilth,  and  I  hope  that  hia  lemarkt  majr 
diait  Bome,  further  contiibatioaa  from  corre- 
■poadenta  on  lathea  and  lathe  work. 

I  woold  be  very  glad  to  aee  Mr.  Hartlej'e  book 
pabliahed,   and  wonld   willingly  beeome  a  aub- 

I  think  it  ia  very  probable  that  there  are  many 
amataara  who  have  never  heard  of  the  manftsotipt, 
bat  who  wotild  be  willing  to  aubaaribe  if  they 
knew  of  ita  exiatenoe.  ]  knew  nothing  aboat  it 
tdU  I  aaw  "  F.  A.  M.'a  "  letter,  and  I  did  not  know 
wkai»  to  apply  for  intarmation.  Could  not 
Hr.  Haitley'a  eiecnton  advertise,  and  make  aome 
•tlort  to  have  the  work  pnbliahed  ?    Itongbt  to  be 

I  hwi  Mr.  Bvana'  new  book  before  I  aaw  the 
nviewof  it  in  theEiiOLiBii  Mechanic. 

One  feature  in  the  book  that  will  recommend 
tttoamateaiaia,  thatHr.  BvaDa  in  many  caa», 
Jworibea  not  only  the  apparatoi,  bub  the  conatruo- 
Uon  of  the  apparatni. 


•ion  of  the  apparatni. 

Tbaplai],hawever,  of  drilling  thi 
bolw  In  tha  diviaion  plate  on  an  arc 
a  ndlal  line,  ia  by  no  means  new. 

Mr.  Holtiapffel  in  Vol,  V.page  11,  if  bia  work 
nhn  to  thla,  and  aaya  thatths  terminal  holes  of 
bH  the  eirelea  to  bs  oorreetly  arrajiged  should  fall 
"toon  an  an,  and  not  in  a  radial  line  npon  the 
dMaka  plate,  which  latter  faaa  been  gravely,  bot 


a,  instead  of  on 


htha/<Mtnia/otlhe  Amatenr  Meohanieal  Society 
ToL  I.,  that*  la  an  article  on  the  diviaion  plate  by 
-      --      -        -     ■  T_  ... -Tngofi 


■i.  BafaMUan   Bailey.      In  the 


the  division  plate  in  this  wl^  . 

With  reference  to  tha  letter  from  A,  Gray,  oi. 
Jan.  2lBt,  about  the  Edmnnda  mandrel,  has 
A.  Qraj  seen  the  last  number  of  tha  Journal 
of  the  Amatenr  Hechantoal  Society,  pcbliahed  iL 
Deoeniber?  In  it  there  ia  the  report  of  the  aub- 
oommittee  appoint  ed  to  look  into  tha  qneatioD  of 
a  Standard  screw  thread,  Ac;  but  J  regret  to  see 
that  it  does  not  appear  aa  if  anything  ware  likely 
to  be  done  in  the  matter.  B.  B.  V. 

BKU-OXNTBIHa  BUDS  PUITOH. 

[86997.]—!  BBKD  yon  a  sketch  of  a  littla  tool  ] 
contrived  to  facilitate  a  oorreot  line  of  drilling 
metal.  In  making  ,ohnoka  I  disliked  the  tedioui 
measnrement  with  dividera  and  oompaiiea — eape- 
oiallj  Inboring  tha  heads  of  screw  bolta— of  the  da- 
aoription  like  B  in  thia  tool,  Itmay  be  conatructed 


dry  monthi  found  fair  definition  just  at  first  alter 
for  the  worse  in  tea  mlnntea  and  remain  worse  for 

Heraohel  and  Kitobener  both  aaaert  that  a  re- 
flector ahonld  be  exposed  a  quarter  ot  half  an  honr 
before  beginning,  to  equalise  mirror  temperatDn 


of  any  deaired  aiae  j  bat  I  find  thia  one  anlta  most 
of  my  reqairamenta.  A  bar  of  ateel  6  or  7in.  long, 
In  tin.  broad,  and  tin.  thick,  is  bent  into  above 
shspa.  The  upper  kole  ia  drilled  first  for  a  )th 
Whltworth  Borew  tap,  and  tha  internal  screw  out 
aocordingly.  The  bolt  B  ia  next  tnmed  from 
good  steel  rod  in  the  lathe  and  then  tapped  to  fit ; 
the  point  E  ia  then  tamed  to  an  angle  of  6C,  and 
the  piece  greaae-hardened  at  the  tip.    On  working 


they  might  find  tha  advantage. 

Bev.  Hr.  Godfrey,  of.  Boathaes,  told  ma  that  ha 
had  a  Tin.  hole  in  back  of  hia  13^  mirror,  andit 
performed  admirably  in  good  air.  Mr.  Calver 
often, if  not  alwaya,  aenda  out  riugoells  to  hia  tele- 
acopea.  Rev.  Mr.  Webb  bold  me  that  one  eaoae 
of  the  ill-ahaped  atar  rings  wai  tba  unequal  tem- 
perature of  different  parts  of  the  mirror. 

Will  any  oiera  of  large  refiectors  teU  na  their 
eipetieuae  of  the  advantage  or  diaadvantage  of 
cella  with  openings  at  back?  Till  cow  my  1?^ 
mirrors  have  not  had  openings.  In  fine  ait  they 
divide  iCygni,eAarig*  welL  ~        '" 


BXAOTBIO    0AX7TBB7    AND    AS- 


Cresaate  will  leave  a  true  mark  f 
)wer  screw  bote.  Gat  a  amaU  bar  of  Jin.  aqnare 
ateel,  tnm  one  end  in  the  lathe  to  aorew  and  aliarp 
point.  Having  drilled  tha  hole,  tap  it  with 
thread,  and  then  fit  this  bat  till  the  point  D  (pre- 
viously hardened)  projects  jin. ;  width  of  bend  at 
lis  Itn.  It  will  be  seen  that  any  rod,  bar,  or  sheet 
of  metal  of  lin.  thiok  can  be  inserted.  Firat  with 
imon  indent  punch  stamp  a  small  hole  In  the 
deaired  poaition,  inaert  the  mark  on  the  point  D 
veiT  steadily,  the  bar  C  and  projection  A  resting 
tightly  in  the  jawa  of  a  vice ;  then  screw  down  tha 
bollalowIytUf  it  stops  hard,  nnaorew  and  with- 
draw your  work,  when  yoa  will  find  both  eentrea 
in  a  truly  itraight  line,  bj  which  yon  oan  bore 
half  way  and  insure  an  aocnrate  hole  in  youi 

-■lave  kad    this '    ' 

re  than  twelve 


jl  in  my  workabop  for 
Sob. 


EADIATION  AKD  BE7LS0T0B8. 

rJGUag.l— Many   naera   of  refiecting  telescop 
implain  of  their  bad  perfon ■"  -"'"   ■'■ 


da.    Can 


u  of  fi 


cold  from  radiation  from  front  aarfaoe 
pointed  to  cleat  sky,  be  the  cause?  Mr.  Madeen, 
of  Sydney,  see  "B,H."  Feb.  18  1887,  describes 
clearly  the  slleration  of  surface  of  fiin.  glaeaplsnea 
by  tha  application  of  the  point  of  finger  to  centre 
of  plana :  result  waa  the  parallel  diSractiun  straight 
'-inda  became  oirciUar.  Mr.  Madsaaremarksthat 
ila  abowa  the  neceiaity  of  keeping  both  tidea  of  a 
irror  at  aame  temperature.  I 

TyndaU  on  Hind  Head,  "E.M.,"  May  11, 1883, 1 
found  a  difference  ot  temperature  of  ID*  to  in 
between  athermomater  lying  on  a  eotton-wool  pad  ' 
I  ground  and  a  thermometer  auspended  4ft. 
)  in  ait— thia  on  clear,  cold,  dry-air  nights —  f 
the  lower  always  the  colder  on  such  nights  j  on 
arm,  moiat-air,  elesr    nights,     no    sach    diffet- 

When  we  point  onr  talesoopes  to  atara,  doea  not 
IB  face  of  mirror  radiate  its  warmth  to  apaoe,  and 
sss  being  a  had  ooadnotot,  the  back  of  mlttor 
^mains  warmer  than  the  (aoe,  and  alteration  of 
Bgora  moat  enaoe.    I  have  many  llmaa  in  last  two 


ally  the  raaolt  from  them  o_ , 

eaoh  foot-grain.  The  only  objeotian  at  preaent  to 
trying  to  calculate  tba  current  required  for  a 
oantety  ii  that  moat  makera  fiatten  or  file  their 
eautety  points  ao  that  the  actual  carrent  iaratj 
difiertnt  from  tha  aalculated  amount.  It  will  he 
oatioua  if  Dr.  A.  D.  Stewart  takes  the  hint  that 
Mr.  Bottone  gaf  e  him  about  the  reaiatanoa  Doila ; 
certainly  the  teaalts  come  out  concordant  aa  to  the 
oonductor  resistance,  and  the  question  naturally 
follows:  Why  is  the  resistance  marked  on  the 
base  ot  the  ammeter  as  -00034,  when  it  le^j  ia 
■0041  w.?  I  waa  very  pleased  to  see  the  teatimanlal 
to  Mr.  Bottone  from  inch  a  fsr>away  place  aa 
Calcutta  aa  to  the  accntacy  of  hia  inatramenta,  aiid 
must  asy  they  have  a  very  good  spneatanca  for 
the  money.  Also  referring  to  Mr.  Bottone  and 
"Ohm"  In  Reply  Colnmna,  might  I  ask  Hi.  B, 
whyheusesa  ''rough  affair"  to  oalihtate  inatra- 
manta  to  be  sold  to  the  public  ?  Aa  to  the  moment 
of  magnet  changing,  I  may  thank  Mr.  Bottone  and 
"  Ohm  "  for  their  kindneas  in  enlightening  me,  bnt 
I  knew  the  fact  they  gave  before :  it  is  mantlonad 
in  nearly  all  the  teitbooka  I  have,  and  a  fall  d»- 
scription  is  given  in  "Cnlley'a  Telegraphj." 
When  I  firat  got  a  6s.  ammeter  I  saw  that,  aocold- 
ing  to  that,  the  readings  ihonld  remain  coaatant': 
but  where  the  couple  acting  on  the  needle  is  «m»ll 
friction  cornea  into  play  and  apoils  the  reading!. 
I  have  jutt  checked  the  ammeter  I  ased  for  mj 
eiperiments,  and  find  it  correct :  besides,  I  may 
tell  Mr."  Ohm"  that  it  waa  not  a  Bottone.    lose 

quite  correct;  but  I  do  not  use  it  for  testa  to  be 
made  public  in  tha  columoB  of  the  "  E.M."  Itlian 
use  an  Ayrton  and  Perry  or  a  Sit  W.  Thomson 
ourraat-meler,  which  I  am  uaing  to  repeat  my  teat* 
given  last  week.and  find  no  difference.  Aaaeveral 
correapondents  nave  given  a  lot  of  time  and  labonr 
to  Dr.  Stewact'a  query,  I  think  the  leaat  he  oan  do 
in  return  in  to  telJ  as  bow  he  has  got  over  his  diffi- 
culty. Iota. 


A  VSBT  SIKFX.B  aYOBOKBTBR. 

11  paper  or  ohip  box 

ited ; 
aealing-wai  faaten  one  end  of  tl 
middle  of  the  inaida  ot  the  lid ;  pass  me  ouer  am 
through  a  bole  in  inside  of  the  bottom ;  with 
another  drop  ot  wax  fix  s  neat  paper  or  cardboard 
pointer;  this  pointer  will  nearly  travel  round  the 
box  in  extremes  of  moist  or  dry  atmutphere,  which 
seldom  occur  ;  but  if  well  placed  it  will  be  found 
continually  on   the  move.    Do  not  place  it  in  a 

_.„: :.,__*_.     ._   .u.   la  hall  ot 

iboxwiU 

aaaiat  ita  action.  Thia  simple  inatrnment  will,  in 
my  opinion,  give  much  better  indication  than  a  wet 
and  dry  bulb  thermometer,  aa  it  is  not  affeoted  by 
wind.  Do  nut  expect  it  slwaya  truly  to  piediot 
tha  weather  ;  a  correct  forecaat  can  only  be  foond 
by  observing  the  hygrometer,  barometer,  and  the 
part  the  wind  is  in  ;  if  the  wind  ia  not  in  the  east  or 
north-east,  and  the  two  former  are  favoorahle,  yen 
may  aafely  leave  yoar  umbrella  at  home. 

it  our  Editor  has  not  put  the  "  olosure  "  on  wind- 
nills,  1  should  like  to  add  a  few  wotds.    Over  fifty 
'    miall-powet  windmilla. 


milla,  although  very  troubleaome, , 

to  aome  extent,  for  pumping  water  to  drain  land. 
Water  ia  aa  rigid  as  iron.  The  wind  being  on- 
steady,  every  pipe  ahonld  be  aa  larsa  as  the  barrel 
of  pump,  v^ves  alao  if  poaaihle,    I  think  the  old- 
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mill  facing  the  vind  will  be  fonad  to 
give  tbe  beat  leaulta.  Adromtet  of  horimntil 
milU  appear  to  overlook  tbe  fact  that  tbe;  are 
•lirayi  leaviog  the  wind.  A  wind  going  ten  milea 
■n  hoar  would  give  a  fair  amoanb  of  power  with 
the  oidiaatf  mill,  where  the  hotizoDtal,  at  the  part 
that  ibould  b«  moat  poweifol,  would  be  going  about 
that  apeed. 

The  Cedara,  Snudeiland. 
BAISINQ  WATSB  AH  UNUHITBD 


[S7001.]-Howoaa  your  arrangement  (let.  36968) 
be  imepeotiTeof  the  32tt.  ovli:ima,ieeiDg  jouhave 
in  no  narC  of  the  amuratni  an  nnbroken  vertieal 
Implication  of  piping 
of  water  in  it^ei  oi 
about  25ft.  Quite  prOTooatiTe  of  "itroDg  lan- 
guage," and  for  my  part  I  would  mooh  prefer  a 
piece  of  rope  and  a  bneket.  I  hope  yon  don't  liope 
to  laiie  the  wind  by  tbe  "inTenUon." 

T.  0.,  BiietoL 

A  OHBAP  AKS  OOOD  7L00B. 
[STOOS.]— When  Itookpoaaeaaionafmyprennt 
workehop,  detached  from  my  dwelltng-honae,  I 
found  it  paved  with  rougli  stonea,  called  here 
"oobblea."  Thia  U  about  the  moat  nnoomfoctable 
footing  a  workman  can  imwine,  to  I  got  a  cart- 
load of  oleaii,  pugged  olay  from  tbe  briekwarki, 
being  Sreproof,  aa  my  forge  had  to  be  aoeom- 
modated  under  tbe  aame  roof.  The  olay  wai 
beaten  and  rolled,  and  looked  lerriceable  ;  bnt  in 
twelve  months  time  holes  began  to  appear,  and 
mach  doit,  eo  I  looked  into  an  Amerioan  recipe 
book  foi  what  I  wanted  :  here  it  is,  and  a  better  for 
all  purpoaea  oaunot  be  found.  Take  of  clean  quick- 
lime, free  from  atonea,  two  parta,  through  a  garden 
■ieve  add  to  the  heap  one  part  dry  coal  aahea  (very 
OOaite)  and  a  imall  amount  of  loam  clay ;  mLi  well 

Sitber  ^witb  a  ipade,  temper  well  with  water, 
make  ap  into  a  heap  ;  let  it  lie  a  week  or  ten 
days,  then  repeat  the  tempering  very  high  till  it 
baoomes  amooth,  yielding,  tough,  and  gluey.  I 
oonld  not  get  any  cow's  hair  to  atir  in,  or  I  should 
have  added  it.     My  gardener,  with  a  biicklayi   '~ 


nan  nave  aia|mnij  uiB  uouriug  ih   J 

Jiybookadda;  "HanyonB  would 

look  better,  let  them  take  lime  of  rag-atonea, 
veil  tempered  with  white  of  eggs,  oovering  tbe 
floor  about  {in.  thick  with  it  before  the  under 


BTTBHT  AZK. 

[erOOB.]— "J,  Q.  D.'  EVIDEN-TLr'  oonfoaai 
together  "agneon*  vapour  "  and  "ateam";  they 
are  totally  dutinct  forma  of  water. 

Steam  u  a  vapour,  and  can  only  exist  at  tempera- 
'—-15  above  100'  C.  (or  thoreabonta,  according  to 


"  Aqueooa  vapoor "  is  a  gat,  and  can  exist  at 
widely  different  temperatures ;  it  ean  be  cooled 
until  it  depoaita  in  a  frozen  oondition.  Aqueous 
vapour  cannot  be  deoompoeed  by  contact  with  the 
'  external  snrf  see  of  a  hot  atove.  Steam  oan  be  de- 
oompoeed by  many  metals,  and  in  the  ease  of  iron 
arerf  beat  is  not  niceuaiy,  but  the  temperature 
ionst  be  ooosiderahly  above  the  boiling-point  of 

"J.'q.  D.'s  

«f  steam  has  nothing  whatever  t. 
original  question  about "  bnrat  aii." 


LOOOHOTIVBS. 

[270O4.]— In  aocordance  with  the  with  eipressed 
by  "Inquirer"  (p.  420)  and  "Hover"  (p.  465)  of 
last  voL,  I  now  forward  a  diagram  of  tbe  eogine 
named  Comet,  which  wai  oonatructed  by  Messrs. 
Hawthorn  and  Co.,  I4ewcaatle,  and  oonveyed  one  of 
the  trsins  of  pauengera  on  the  opening  of  the 
Heweastle  and  Carlisle  Railway,  March  Bth,  1835. 
This  engine  had  four  mnpled  wheela  4ft.  diameter. 
The  oylinders  were  ISln.  diameter,  and  the  atroke 
16in.,  and  were  placed  inside  and  onder  the  smoke- 
box  ao  low  down  that  the  pittoo-roda  worked  iiR<i«r 
the  leading  axle.  Heating  surface  of  firebox, 
<fisqJt.j  of  tubes,  287iq,ft.  Pressure  of  steam, 
601b.  per  square  inch.  The  tender  ran  on  four 
wfaeeli,  and  carried  GSO  gallons  of  water. 

Thia  and  other  enginai  of  a  similar  elaaa  worked 
for  many  years  upon  the  Neweaatia  and  Carliale 


Railway  with  the  greatest  efficiency,  and  I  am  now 
glad  to  be  able  to  place  upon  record  in  your 
oolnmni  tbe  details  of  each  an  interesting  liiik  in 
looomotive  construction. 

Olemant  B.  Strettoil, 
Conanlting  Sngitieer  Amalgamated  Society  of 
Railway  Servante. 
Midland  Grand  Hotel,  London,  IT.,  Maroh  10. 


BAILWAT    SIONAI.    uaHT& 

[27006.]— You  B  eoireqiondent  "  P,"  p.  86,  very 
truly  remarks  that  it  ia  "  very  oonf  using  '  toenglne- 
drivert  who  have  to  mn  over  various  lines  where 
~  'Aflrent  signals  are  In  uae. 

At  several  stations  andjnnotions,  wbei 
of  two  companies  join,  a  white  light  in 
tioii  is  the  all-rigbt  si^al  to  start ;  but  ii 
direfltion  it  implies  "signal  out  of  order — di 


tioii  is  the  all-rigbt  si^al  to  start"  but  in  tbe  o1 

lion  it  implies  "signal  oat  of  order — danger." 

,  _  the  Great  Northern  Railway  a  inirpU  Ug/u  u 
IMt  all-rifkt  signal  for  alow  or  additional  lines  of 
rails.  OntheliondonandNorth-WesterDBailway 
a  purp^  light  it  fie  dan^sr  aignal  for  bay  platform 
linec,  and  to  regulate  trains  rnnning  to  or  from 
tiding.  The  directly  onpoeite  naa  of  the  purple 
'ight  11  a  Bouroe  of  oonioaion  when  men  of  one 
ompauy  work  over  tbe  line  of  tbe  other,  and  in 
the  caie  of  joint  linea,  of  which  there  are  many, 
the  driven  muat  be  eapeeially  earetiil  to  remember 
under  wfaioh  ayatem  they  are  working.  It  would 
be  far  better  and  safer  if  red  were  made  the  only 
danger  or  atop-aignal. 

"Green,"  when  employed  both  aa  a  baok-light 
and  aa  an  all-right  aignal,  is  very  misleading. 

Foi  a  number  of  yean  I  have  eiamin^  caaea 
where  engine-drivers  have  made  mistalces  in 
signals,  and  in  alt  these^  withoQt  eiceptian,  I  have 
toond  the  dafecta  existed  in  the  aignU  itself, 
which  misled  tbe  men. 

In  some  osaea  a  white  light  from  the  window  of 

i !.__  1 . — a  '-  be  in  tbe  direct  line  of 

a  white  signal  j  the 
le  light  in  tbe  bouse  hB£  b         .    

Only  recently  it  has  been  my  duty  to  examine 
lever^  signals,  and  I  have  found  the  green  back 
light  on  a  poit  placed  on  the  wrong  side  of  the 
railway,  was  directly  ia  the  line  of  sight,  sud 
absolutely  tor  a  time  blocked  the  driver's  view  of 
the  proper  green  all-right  lignal  on  another  poet. 
When,  on  aeveral  ocaasions,  X  have  pointed  out 
inch  defeota,  I  have  been  met  with  the  reply, "  Our 
driven  ought  to  know  the  road,  and  uot  be  caught 

In  thton  that  may  aound  very  well ;  but  iapraaice 
it  would  be  mnoh  better  and  safer  to  adopt  one 
standard  system  of  signals  and  positions,  and  thus 
avoid  the  Irapi  entirely. 

Clement  B.  Strettoa, 
Conaulting    Engineer     Amalgamated    Society    of 
Railway  Servants. 
40,  Saxa-Coburg-street,  Leicester,  11th  Harch. 

[27006.1— To CR  oorretpondent  "P."  (page  B5, 
26H4a)  calls  attention  to  the  above  subject.  Almost 
■II  the  drivers  of  our  large  railways  incline  to  the 
_  .niou  that  there  ahonld  be  only  two  lights  em- 
ployed on  railways  for  fixed  lignali  applicable  to 
trains  ;  that  is,  "  Line  Clear  "  (green)  and  "  Line 
Uooked"  (red).  On  some  railways,  noublj  the 
London  and  North- Weatem,  purple  lights  are  em- 


ployed  at  janotions  aa  " danger  "  signali  and  pea 
as  "  all  rights."  This  is  a  great  anomaly,  auahta 
led  to  many  mistakes  through  the  ligbta  baii| 
mistaken  for  each  other.  There  ii  noUung  « 
eaeily  mistaken  as  a  purple  light  for  a  gteon  na 
during  foggy  seasons. 

I  don't  at  all  approve  of  "  P.'e  "  idea  of  aoilor 
ing  purple  as  a  back  light,  beoauae  whm  two 
or  three  signals  applicable  to  both  linea  an  jlamA 
near  eauh  other  on  dark,  foggy  nigbta,  tbeMbdA 
lighta  may  be  eauly  mistaken  foe  the  yMB'^AB 
right"  signal.  J  am  quite  at  one  with  Um  alant 
signals  being  ulaoed  on  the  aids  of  the  liMto 
wbich  they  apply :  that  is,  the  left  aide.  Otaovm. 
there  are  lome  odd  placea  where  this  ml*  aould 
not  be  carried  out,  bat  wherever  poaaibla  it  draald 
be  done.  His  nmarks  rt  Midland  signal*  «aly 
apply  to  junctions;  nearly  the  whole  of  thaatut- 
ing  and  home  signals  are  white  '  All  dght " 
ligbU. 

sorry  to  saj  tbat  instead  c 


Derby,  we  are  informed  all  the  diatant  ai| 
have  Iwen  worked  "  green  "  at  Fetta.  _ 
DurTBiiHillJunctton,and  Appleby  North  JunotiOB 
applicable  to  trains  from  Carliale  and  N.H.  Ua^ 
will  be  changed  from  green  to  wbit«  foe  "All  tl|bt 
lights. 

It  would  be  a  great  deal  battel  to  aboUab  all 
lighta  except  red  and  green  on  fix»d  aig— la,  aaJ 
thus  make  the  signals  and  the  block  agrM  ia  tfc«M 
terms  and  coloun. 

The  while  might  be  used  for  a  backlight  wfthovt 
a  great  deal  of  alteration,  especially  aa  th»  aignak 
are  o3ao  short  a  time  bd^ue  pot  back  to  dangw. 
The  diaappeaiance  of  the  light  ahonld  alwnjn  iaiU- 
cata  to  the  signalman  that  hia  aignala  W«a  oC 
whenever  the  light   went  out.      It  woaU  b*  IA 


AOOIDBNT  AT   CASI.Xai>a. 

[S70O7.]— Me.  StbettON  (S6951,  p.  »6)  odl 
attention  to  the  report  of  General  HuCohinaMlim 
the  coUiaion  that  occurred  at  Citadel  Station  OB 
Dec.  ^Itt,  between  Uie  London  and  Nortli-WaitaiB 
Limited  MaQ  and  a  Midland  engine,  ISSa 

It  will  he  seen  from  the  iuspector'a  report  that 
Midland  euginet  arriving  at  No.  2  iaiand  plattonn 
uncouple  and  go  about  2O0  yards  further  north  to 
crou  to  the  up  line  in  order  to  go  to  tbe  Midland 
sheds,  and  by  so  doing  fool  the  jnuoUoD  tttm 
No.  1  island  platform  at  the  pout  whan  tfe* 
collision  took  place.  It  is,  yon  will  sea,  a  relj  Bt 
sttsfactory    mode  of    working,  aa  whi 


aame  as  this  on  No.  410  appean  to  hBve< 
The  necessity  for  Midland  engioee  i 
Caledonian  Junction  would  be  obviated  0, 
of  as  at  present,  tbe  enginee  wore  tuznidOK  n 
up  line  through  the  faoing  pointa  knuwB  aa  IS 
and  28,  and  mnoh  time  might  thua  ba  H|i& 
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[G1G63.}— Photo.  Enlu'KeiiiBiit.  —  If  tbis 
^neriat  will   baC  look  tbrongh   bank  rolumei,  be 

method  he  will  adopt.  Let  bim  tty  that  deEOribed 
in  an  artiola  eotitled  "A  Cheap  and  Simple  En- 
larging ApparatoB  ■"  in  No.  1097.— I.  H.  J. 

[fi  1(167.]— TBmperfnK  Tool«,— The  tempera- 
tnroi  tor  tempering  atcel  ta.age  Itam  4211°  to 
67C  Fshr.,  the  former  being  for  fine-edged  in- 
struments sHch  »a  raiori,  the  latter  for  epringi ; 
lat  if  "tooU"  are  the  only  tbinga  the  queciat  re- 
qnirei  to  temper,  about  430°  ia  the  acole  mark.— 
SuK.  Don. 

[61670.1- Theory.- 1  wonld  snggeat  to  thia 
qnerist  the  adviaability  of  procnring  aome  of  the 
fiiuaination  papers  already  inuedjlie  wilt  then 
be  «ble  to  auswer  hia  own  query  in  the  moit 
«ti»fftotory  manner.-PlNaBL-KY  TecU.  Col. 

[61695.]— AromBtio  Bumiag  Blbbon  of 
Bruftea, — The  ribbou  ia  soaked  in  the  perfami 
£tBt,  I  believe,  and  then  in  a  BoluCion  of  eaitpetre 
bnt  it  ia  ailk  iibbun  that  ought  to  ha  uaeil— Vol 

[61 696.]— Oil  Stalna  Is  F&otOKracbH.- 
Tbeae  may  be  eitmcted  witji  ethec  or  Fuller't 
earth,  plaoiug  blotting-paper  and  a  warm  iron  uvci 
them.— I.  H.  J. 

[616'J8.]— LaoDdry  Blae.— ArtiScial  ultra 
marine  it  the  blue  generally  naed  for  this  purpose 
— C.  B. 

6.1— Eleotrio  I.I„ „  ., 

oonalderod 
lighting  by  primary  batCeriea  very  deeply,  or  ht 


saying 


that 


no  prii 


3b6  foi 


hooae  lighting  euntinuouslydireot"  (rathi 
expieasion),  be  should  have  been  oectaio  that  thia 

Phillipa,'  or  Messrs.  Laing,  Whaitoa,  and  Donn 
have  numbers  of  snob  iualallalioaa.  What  doea 
he  mean  by  aaying  that  the  Upward  battery  ia 
"oflen"  uaed  fur  sharglng  aooumnlalora  F  1 
onderatood  that  this  waa  a  nev  battery,  lu  I  fail 
to  »ee  where  the  "often''  oomes  in.  How  does  he 
know  that  the  SchanachicS  (a  very  good  battery, 
bnt  costly  to  aie)  is  "the  only  battery  the  least 
like  direct  wurkiiig"?- BLBCTBICJAS. 

[61789.]— Oaa-Bngrlne.- 1  ahsll  be  pleaaed  to 
aee  the  arrangement  of  "T.  N.  C."  if  it  is  any- 
where in  this  □eighboorhaud.- T.  C,  Bristol. 

[617S9.]— Oaa-Bilsiiie.- In  a  properly  ccn- 
■tiuoted  compression  gaa-engine  there  ia  not  a 
audden  exploGiun,  but  rathtr  a  rapidly  inoreasiiig 
eipanaion,  ao  that  the  impulse  la  Dot  a  audden 
shook,  aa  "  T.  N.  C."  imaginea.  This  i«,  I  thint 
what  be  wiifaea  to  ascertain.  In  old-fashioued 
enginea  the  eipIosioQ  was  a  audden  shock,  and  in 
these  the  engiaea  were  always  goirg  wrong.  The 
power  in  these  eoginea  waa  in  the  back-atroke,  dne 
to  a  vacuom  being  formed,  so  they  were  reaUj 
atmoepheric  engiues.  Perbapa  be  is  mijiiug  tbesi 
Dp  with  the  modem  ayatem.^BLliCTDiciAN. 

[6179S.]  —  CeudenaeT.  —  I  am  perfeotly  ac 
quainted  with  the  drawingi  and  publiabed  deserip- 
tion  of  Morlon'a  injeotor,  as  described  by  "  J.  Q. 
D."  ;  but  may  I  ask  bim  if  he  baa  practioally  oied 
it?  I  want  to  koow  if  there  are  any  hitches  when 
at  work,  and  whether  a  very  small  leak  completely 

Btopait?    AJaoif  itlifisilaown-    ■   -         

and  so  on-full  partioolars  from 

it.      The    "Maoaiter"    is     new     to    me.— T.  C\ 

Briatol. 

Bi  i  824. 1— Lin  In  ^  f  or  Wooden  Oella.— Wood  B 
t  may  oe  made  qitjle  impervious,  and  are  nt 
aHected  by  acide  or  bichromate  of  potaah  aolution. . 
when  thorongbly  dried,  and  their  inaides  coated 
_;.L   __i._j  a-  This  coveting 


[61"D8.]—CondenBOr.— Perhaps  the  following 
tracing  and  particulara  of  Morton'a  patent  ejeotur 
oondeoaet,  taken  from  Winton's  "Madera  Hteam 
Praotioe  ■'  may  ho  nsefnl  to  "  Joiner  "  and  "  T.  C„ 
Bristol.  The  instrument  repreaented  is  for  i 
dooble  engine;  the  injection  enters  at  C,  and  thi 
cxbauatfrom  Lhe  two  oylindera  at  A  and  B.  The 
ruth  of  steam  takes  the  water  with  it,  after  th> 
mantlet  of  an  injector,  through  the  combinini 
nuulfl  P  and  discharge  noiila  O.  to  the  hot  wel 
throngb  H.  The  nozile  G  ia  gmdually  enlarged  ac 
as  to  cheek  thovelooily  of  the  issuing  a Iream,  hul 
a  reBui  valve  L  is  provided  to  prevent  any  water 
from  rnnning  back  into  the  engine  cylinder  fron- 
the  hot  well,  abonli)  the  latter  be  the  higher  of  thi 
two,  when  the  engine  ia  standing.  It  ia  found  thai 
the  auction  prodnced  ia  amply  auffieient  to  lift  the 


boUer,  afur  aay  sioppage.  Thia  valve  can,  by  t 
aimple  arrangement,  be  made  automatic.  The  in 
iecuoa  aupply  ia  regulated  by  the  apindle  J  am 
band-wheel  K.  In  oontrast  tu  the  ordinary  con 
denser,  this  instrument  ean  life  its  own  diachargi. 
to  a  height  ef  teveral  feet  above  its  own  level,  and 


[6  I845.J— Softening  O&Bt  Iron.— I  havavaa- 

ired  to  alter  the  heading  of  this  reply  with  a  view 
Jtheindeiof  the  current  volnmo.  The  foUow- 
ing  appeared  in  the  Atneriran  ^achisUt : — "  I  saw 

ir  valuable  paper  a  few  neeka  ago  a  reoeipt 

iftening  hard  cast  irou  by  heating  it  red-hot 

and  dipping  it  in  water.     I  thonght  it  waa  ■  big 

thing  ;  very  aimple,  and  would  try  it  some  da^,  aa 

'    'en  have  light  castings  brought  in,  eomstuiua 

ird  we  can  neither  drill  not  file  them,  and  w« 

to  break  them  up.      About  three  weeks  *^  a 

brought  in  two  carbon  holders  of  — -' = — '- 

be  filed  out  a  litUe  in  the  hole  ' '- 

slip  throngb  easily.     They  wi 


try  agal 


d  aee  by  lt( 


.    This  time  1  heated  it 
and  dipped  it  again  in 
lloouldee   ■      ■ 


it  waa  as  bard  aa  glaai,  and 

_  the  file.  1  waa  diiconraged, 

and  concluded  that  the  man  who  wrote  that  arueli 
ther  did  not  know  how  to  do  it,  or  elee  he  woaU 
It  tell  how  it  was  done.  1  then  thought  I  would 
y  s  nay  of  my  own.  I  beated  it  red  hot,  ajid  tiien 
;ld  it  ia  a  dark  corner  between  the  water  band 
id  the  forgo  ontil  I  saw  the  redness  of  the  inx( 
ave  it.  I  then  dipped  it  in  water,  holding  it 
..leretiU  cool.  I  then  tried  it  with  a  Glt^aod 
found  it  soft  enough  tu  be  filed.  1  tried  the  othv 
lame  way  with  Ibe  same  reaolt."  If  your  ooc 
respondent  tries  thia  plan,  I  ahould  like  to  hMitl 


,  18S5.— M. 


in  be  found  i 


More  information  i 
EagisariTig  for  Di 

[6tS£9.^— Bealatance  Oolla.- (I)  Grouping  ii 
—ther  difllerent  to  that  propoeed,  with  ohvicm 
advantages.  That  uaually  adopted  ia—  1,  2,  S,  6 
]U,UO,  20;  fiO,  lOO,  200,  200:  600,  4c.  (2)  Thi 
wire  should  be  German  silver  silk-covered,  and  of 

fioegaage.     No.  80  will  do  ;  but  fii_.., 

readily  ptuoured,  ia  to  be  preferred.  (3)  Its 
resistance  mast  be  then  ascertained  by  testmg  "'' 
with  a  Wheatstone's  bridge  and  a  standard  obti 
If  "Linesman  "  baa  not  a  standard  ohm,  llin.  of 
No.  30  German  silver  wire  has  a 

ohm.  J4)  The  wiuding  ia  beat  dt , 

wood  E-thaped,  out  out  of  a  piece  of  flat  wood 
about  Jin.  thick,  the  horizontal  orosBpieoe  being 
about  I  in.  or  more  in  depth  j  the  pieces  should  be 

tbeu  doubled 
1  the  edge  of  tl 
wood,  and  ttTeo  wound  evenly  on.     Half  an  inch 
should  be  allowed  on  each  end  of  the  wire, 

bove  the  length  which  equals  one  ohm  in 
ince,  for  the  purpose  of  conneeticinB.  {h 
uaulation  fur  the  lower  numbera  should  he 


lade  of  aize  auitsble  t< 
ound  upon  them.    The  v 
half  ;  the  bight  ti 


o  melted  paraffin.  For  lhe  higher  nui 
lb  layer,  and  separate  it  from  the  next 
ess  of    paraffined    paper.     (6)  The  oo 

used,  su  as  to  be  conveniently 
--  --  oblong  box.    The  V'  -' 


slowed  side  by 

this   Imix  should   be  of  hard   wc 
Upon  the  lid  are  screwed  pair 
'  °'       long,  with 


if  brai 


een  then 


.  ice  of  is 
^nlar  notch  is  filed  i 


edge  of  each  brasa  block  upon  oppcaing  aides,  i 
serve  for  the  rooeption  of  a  brass  plug.    A  bindir 
screw   ia   fiicd   upon  the  initial  and  finial  bloc 
When  the  pai™  of  braaa  blocka  are  arranged  ope 
the  lid  of  the  oblong  boi,  a  fine  hole  may  In  drilled 
through  each,  to   that  the  end  of  the  wire  coiled 
upon  the  reel  may  be  threaded  into  it  and  thi 
soldered.    If  any  of  the  half-inch  allowed  is  ov< 
it  may  then  he  cut  oS.    The  coilsare  then  attach' 
to  the  brass  blocks  upon  tbe  lid  of  the  box  in  the 
manner  of  tbe  diagram.     When  the  plugs  are  out 
the  current  mutt  pass  through  all  the  ooila  ;  when 
they  are  in,  the  outient  passes  through  tbe  braas 
blocka  DDly  from  one  biading-acrew  to  the  other.— 
K.C.B. 


iniat  could 
!Bted  one  rei 


the  oarbon 

lo  hard  my  mv 
ith  them.    I  took  th*^ 
-hot,  dipped  it  in  water,  tried  it,  and 


.OCCSftful. 

Bntr^« tefore  n 
.■duce  the  thtow. 


I  the  ■ 


p  must  be  redaoedW 
t  steam  will  be  wiit- 
I  fitted,  the  tiaVBl  ol 
sed  BO  as  to  maka  Ibe 

itore.— GLATTOK. 


link  could,  perhaps,  b 
travel  of  vslve  the  so. 

[61349.]— Vheal-cuttlnK  Bnsine.- Hnltiplj 
the  diameter  of  wheel  by  31416,  and  diride>r 
double  the  Dumber  of  teeth  required.  This  will 
give  the  width  of  cutter  for  equal  teeth  and  apaeai, 
the  proportion  mostly  required  in  olockwoik, 
Example  :  Diameter  of  wheel  2in,  60  taML 
'-^^-  iUi'^  =  ■0062a6in. ;  ,fB  of  an  inoh.  The 
metric  ayatem  is  more  aoitable  for  thia  kind  of 
calonlation.- J.  Meek. 

[61850.]— Orab.-BymeaaBof  aapringbalinio, 
try  what  pressure  p  you  put  on  the  bandls  to  lifts 
known  weight  ir.  Now  try  a  similar  eipeiiment 
with  another  weight  W,  and  cull  the  mHsntB  ea 
handle  P.    Plot  a  "curve  "  as  followB:Takii^a^ 


f  which  repreaenta  t 
jale.aay,  jin.  toapo' 
L  W  eqnal  to  the  loai 


freaaure  p  pounds  b 
Id  the  same  way  inata 
W,  and  the  vertioaf  line  P 


Join  tbe  tops  of  tbcse  linea,  and  produce  the  line 
joining  them.  Knowing  that  your  etiength  tepta- 
seuta  a  certain  preesure  8  ou  the  handle,  find  a 
point  X  on  the  sloping  line  at  a  height  above  A  B 


which  you  can  1 

[61857.]  — Proportiona  of  Model 
and   Bollera,- The   rule   given   oa   [ 
Vol.  XXXIX.  ia  aa  followa  :— 
Heating  surface 


ol6)  = 


.  =  CD'Li». 
(varying  from  H-J 


L  =  tt 


proportion  of  stroke  pf  ed 
through  befure  steam  is  out  ofl. 
n  =  Ko.  of  oylindeta  to  be  fed  by 
boiler. 
Aa  this  rule  does  not  Uke  the  revolution!  loU 
accotint.  It  evidently  reptesBnla  an  avetage  rate  <d 
tunning.  Tbe  wotting  stress  oa  a  ihoroughlv  wdl 
braiod  copper  model  boilct  may  be  l.OOOlo.  per 
square  inch.  This  givea  a  working  pn«^ 
for  a  circular  boiler  (with  well-stayed  ends)  i  OW 
'-  ponnds  pet  square  inch,  where  (  "  thiufauM 
in  InohBa,  and  d  =  dlamaUr  in  InohM.    Aa  it  k 
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B.W.O^  oi,  u;,  'Oafin.  thick.  For  boilsi 
bf  ftt  SOlb.  pel  iqauB  Inoh,  thi>  givaa  u  the  rale 
fa  thlokacu  at  cuppvr  -035  -i-  [(D  -  8^)  x  01] 
Wmi,  For  tay  otbei  prenare  the  thiokoeK  (hoald 
tekl  leut  t'    *    ponada  per  tqmte  inoh  of  «teina 


«Ml,^& 


mtkil  model  boiler,— Glattoit. 

raiSTfl.]— Primary  Battory  for  UshtluK 
BfllUnl  Tftblfl.—"  Ohm  "will  Hod  what  he  ulu 
Itrlna  paper  I  un  HDding  to  the  ESditor,  if  be 
mm  &l  to  pabliih  it.  The  20-oiiidle  lucp*  are 
"j  Hid  M  ISo.p. ;  bat,  aini^  lies  is  deuer  tban 
_  _  £  find  it  pay  to  slightly  oTerran  the  lunp«. 
Tike  B  16a,p.  lunp,  Uking  lamp,  at  40  vulta.  This 
IBB  at  4t  Toiti,  t^iog  I'llamp,,  will  give  20D.p. 
Tke  afaortci  life  ot  the  lamp  i>  more  than  oompen- 
Mtad  for  by  the  aaving  in  oxidant  and  liao. 
■K.B.  T."   leemi  Daiticulaily  nofortanate  in  the 


JilSBS.]— Amartoan  OrBan.-~"J.  8.,"  p.  31, 
■  nn  opinJOQ  of  the  atnogement  deeoribwi.  It 
il  «Mdr  EiTen.  I  don't  think  anytbing  of  It. 
Aka  a  pwaa  of  paper,  a  pencil,  and  a  foot-iule, 
pod  "J.S.,"  aad  aet  out  jour  organ  in  proper 
inpottlMia,  and  aee  wbere  yoa  are  going  before 
JOB  atart,  I  don't  know  that  thoreiaany  "bent" 
Wlbodof  filing  the  fan  tremolo.  I  gate  adeaarip- 
lioBcf  itwith  diagram  in  No.  732,  and  if  "J.  S." 
■ill  do  what  I  inggeat  abore,  and  state  his  diffioul- 
iHiinadeEiula  manner,  I  will  do  what  I  can  Co 
tb  I  have  an  averiiou  to  noudeicript 

OBaANos. 

reiSSS.]— StenoIUlnr  on  QIub.— Tbe  chief 
tibvltj  in  itencOling  on  elau  ia  to  keep  the 
ilBell  perfeotly  olote  to  the  glaci  whilst  per- 
iRmlDg ;  alio  to  wipe  the  it«acil  perfectly  clean 
iftet  each  applieatioD  j  to  dab  the  work,  rather 
tbabroah  ia  the  ordinary  way  of  painting.  Of 
Mom,  tha  jndioiotu  conaiiteucy  of  the  material 
bta  gnat  deal  to  do  with  nou-corering.— W.  W. 


[llMa]— Hard  Water.— One 


[  them 


[61905.] — TelsBTaph  and  Tslephone  Llns 
I^ytnv. — Let  W.  a.  Jackson  seonre  hii  wire  at 
oneend,  and  going  to  the  other  end,  leoa re  a  piece  of 
wire,  uy,  Gft.  long,  one  end  round  tbe  pole  or  arm 
of  tame ;  put  other  end  in  tbe  hole  wbiah  i*  in  tbe 
drum  of  the  Tioe  and  lap,  lay,  a  turn  round.  Poll 
an  mach  of  your  slack  wire  in  by  hand  aayon  can  ; 
then  put  on  your  viae,  and  wind  up  with  key.  If 
you  are  running  a  wire,  say,  a  mile  or  two  long, 
the  quickest  way  is  to  pull  np  at  the  foot  of  the 
pole,  one  man  comias  behind  and  binding  in. 
Palling  at  tbe  top  is  a  lot  of  anneceuary  labour. 
If  you  write  to  me  I  will  be  glad  to  glre  yoa  any 
information  and  sketches  yoa  will  require,  if  you 
say  whether  you  want  toole  for  buaie  or  road  eon- 
structioD.  I  will  eend  throagh  post,  as  it  will  take 
tpo  much  apaoe  of  this  paper. — JOHN  CCttniB, 
Flatgate,  Howden,  York*. 

161911,]— Twnperatnre.-The  best  way  for 
"  Liquefaction"  to  determiae  the  melting  point  of 
his  mixture  would  be  to  make  a  miitureof  94 
parte  of  water,  four  parts  of  soap,  one  part  of 
aUrcb,  and  one  part  of  glae,  and  pUoe  sunie  of  it 
in  a  small  tube  to  about  the  height  of  5mm.  Tha 
tube,  which  tbonld  have  thin  wall*,  is  made  by 
drawing  out  in  a  llame  a  piece  of  ordinary  soft 
glass  tubing.  A  length  of  the  imall  tubir-  ' 
about  12  to  I5C.IU.  long,  and  having  a  borr  e< 
an  ordinary  pin  can  pass  into  it,  ia  Died.  Thesuu- 
atanre  having  been  placed  in  the  tube  to  about  the  ' 
height  mentioned  ia  thea  fastened  by  means  of  an 
Indiarabber  band  cot  from  a  piece  of  tubing  to  a 
thermometer.  The  band  is  placed  near  the  upper 
part  of  the  tube,  and  tbe  lower  part  containing  the 

Tha  thermometer,  with  the  tube  and  conteata  are 
then  plaoed  in  a  halh  of  water,  melted  paraffin,  or 
aalpharic  acid.  Tbe  bath  ia  then  healed  very 
gently,  and  as  soon  as  the  anbstancc  is  seen  to  melt 
the  lemperatare  indicated  by  the  thermometer  is 
noted- Uiis  is  the  melting  point.— UkkBY  J. 
Uakdy,  F.C.8.,  Sheffield. 

[G1»IT.]— Falntlns  on  alaaa.- Are  not  the 
directions  given  on  p.  516,  last  volnme,  infficient 
for  this  qaerist,  or  has  he  failed  to  notice  the 
article?— J.  M. 


bakand  deaorlbed  by  him  in  hia  vary  useful  book, 
Witai  Analyaia.  Id  etiimating  the  total 
biteMi  of  B  sample  of  water  by  this  method,  ase 
bnadaof  a  standard  soap  solution  (10  grammes 
tf  CastUa  aoap  diaaolved  in .  l,DOac,a,  of  weak 
■IwhalJ.    This  aolation  is  of  sach  s  strength  that 


nilUgTamBa  ot  oarbonate  of  lime,  A  gallon  of 
water  being  too  large  a  quantity  to  work  upon 
(tnd  reanlla  am  best  given  as  per  Kallon),  the  laet 
U  made  nae  of  that  one  gallon  of  water  weigba 
70,000  grains,  and  70  cubic  centimtties  of  water 
rnigh  70,000  milligrammes,  from  which  it  will  be 
wen  that  if  70a.a.  of  water  are  taken  to  work  apon, 
«t  have  a  tort  of  miniature  gallon  in  whieh  the 
nilllgnmme  correaponda  to  tha  grain.  If,  by 
ranafiig  the  aoapthroaeb  a  graduated  burette,  it  la 
IsBad  Sow  many  e.o,  of  sosp  sol.  ate  reqaired  to 
llnB  a  paimsnent  lather  with  TOc.c,  of  water,  we 
riudl  know  bow  many  milligrammes  of  lime  car- 
bonate an  present  in  the  water,  and  ooneequently, 
turn  the  foregoing,  how  many  grains  of  csrbonate 
idUme,  or  aalta  equivalent  to  the  same,  are  pre- 
«Bt  per  gallcn  in  the  water  under  examination. 
Tbt  Bomber  of  c,a,  of  soap  sol.  used,  ai  read  u& 
from  the  bniette,  can  be  regarded  as  degrees  of 
kaiilueM  (m'nua  one  degree,  consequent  upon 
IDsAOt  dlatilled  water  requiring  Ice.  soap  sol. 
tofoim  a  lather),  or  graina  of  eart^aate  of  lime  or 
Nlta  equivalent  to  same  per  gslloc.  This  gives 
taUlbBidnasa.  If  a  water  charged  with  carbonate 
tl  lime  be  boiled,  the  eiceai  of  CO,  escapes,  and 
eoiMqiiently  there  is  a  deposit  of  more  or  leas  car- 
boi»te  of  lime,  and  the  water  ia  rendered  softer. 
It  the  water  now  be  sobjeoted  to  the  foregoing 
iMt  for  hardness,  the  result  obtained  will  be  the 
amoontof  permanent  hardness,  and  the  diSerenoe 
between  that  and  tbe  total  hardness  will  be  the 
tamporaiy    hardness.— W.  U.  S.   S.,  Steel-works 

[G19U0.]— Bleotrlo  Wtie  XaBlataiice,~Ia  my 
BBiwer  to  this  query  Isit  week,  "r  -^  resiitance  for 
pan  copper  per  mile  "  shoold  be  "  r  ^  reaiatanoe 
lot  pare  copper  per  knot  =  6,082ft^"  which  makes 
tke  length  of  wire  required  to  give  150ohiiis  as 
UOtt.— BLAO. 

[£1903.]- Harmonloin.- It  "Queen's"  reeds 
fibrate  freely  througb  the  apertures  when  tested 
n  tha  open  ait,  they  ought  to  do  the  same  when 
he  pan  is  dosed  and  they  are  on  thair  wind, 
Vhether  broad  or  narrow,  it  makes  no  diffeienoe  in 
bat  matter.  Try  If  the  tonguea  pass  readily 
troogb  the  apertures,  and  give  them  a  slight  lift, 
D  that  tha  wind  ean  enter  between  the  reed  and 
ki  Uoak.  The  qoair  does  not  give  too  much 
ibrmaUon,  and  thoa  ia  no  intlmauon  of  whether 
M  well  la  pn^^;  OMUtRietedgiTith  *  tbIvo  totbs 


It  may  be  stood  on  a  trivet,  and  heated  by  a  spirit 
lamp,  Bunaen  bamer,  or  a  paraffin  atove.  Coattv 
maka.ot  the  dimensions  given,  aboat  Ss.  to3i.M. 
—8.  BOTTONB. 

[61939.1- Sotibl*  Star  near  flaBtor.- Tha 
pair  alluded  to  by  Hr.  Holmes  may  be  S  1119, 
wbiahisBm.44s,/.  Caator,  and  1°  50' north  ;  or  pna- 
aibly  S  T128,6m,46i./.ind  rSS-north.  ForSlllV 
Dembowaki  gives  (1869-6)  78,  9-0  :  B48-7' :  ^TT", 
and  tor  2  1123  (1867-9)  8-9,  9-3  i  160  8°  :  868".— H. 

Sadleb, 

rei93T.]~Webb'B  Aatomatlo  Alr-brak*,— 
"  t.  and  S.W."  will  find  on  p.  397  ot  Vol,  XLllI. 
Mr.  Webb'i  own  deaoription  of  this  brake,  though 
it  ia  dilGoult  to  nnderatand  withoDt  diagraou, 
which  I  have  not  been  able  to  obtain.  It  will  be 
seen  (bat  tbe  principle  is  the  same  as  the  We*t- 
inghouse,  though,  of  course,  the  cunstruetion  ii 
entirely  different.  Can  any  correspondent  say  if 
the  brake  has  been  Utted  to  any  of  the  North- 
western stock  ?  And  if  so,  an  ancount  of  ita  per- 
formance would  bo  Boceplablc- Rbymokd. 

[619  lO-j-Bear-DrivinK  Safaty  BioyolM.— 
I  tee  no  disadvantage  in  rear-driving  bieyolea  Ic 


[61918.]  —  Z.emon  Solaa.  —  "  8m."  is  mis- 
taken in  thinking  that  the  common  and  the  Lemon 
(or  Mary)  aola  are  tbe  tame  species.  They  are 
quite  dutinct,  and  separated  by  well-marked 
oharacters.  Yarrell  points  out  that  "the  Lemon 
sole  is  wider  in  proportion  to  its  whole  length  Chan 
the  common  sole,"  and  he  aUitea  that  the  fin  rays 
and  the  nnmber  of  vertebrs  differ,  tbe  oommon 
sole  having  47  vertebra,  and  the  Lemon  sole  only  43. 
The  latter  is  often  to  be  had  in  South  Devon  ;  but 
it  ia  not  so  good  a  fiah  in  flavour  aa  the  eammon 
apeoies. — D, 

SS19IS.]— Iiemon  Etolsa.-  This  is  a  name  now 
1  known  in  London  markets  tor  one  ot  the 
FlenroneotidB  which  more  nearly  resembles  the 
tme  sole  thsu  any  other  fish.  It  is  broader,  in 
compariaoa  with  its  length,  than  tbe  black  or 
Dover  eole,  and  tbe  Minnie  or  Mary  sole  Is  still 
broader  and  darker,  foe  the  Lemon  sole  ia  alwaya  a 
I  ighti  lb-brown  or  pink-brown,  anddoes  not  exhibit 


brown,  and  sometimes  a  black-brown  or  aepia. 
Lemon  soles  are  often  found  in  the  market  reports, 
the  usual  prioa  being  6d.  a  ponnd,  though  a  few 
years  ago  I  have  often  bought  a  pair,  weighing 
about  -flb.,  for  a  shilling.  They  are  not  ao  delicate 
eating  sa  tbe  Dover  aoie  ;  but  are,  neveitbeless, 
second  to  tbat.  They  akin  readily  on  both  sides, 
which  serves  to  distinguisb  tbem  from  the  Merry, 
Mary,  or  Minnie  sole — at  least,  to  me,  for  I  never 
coold  succeed  in  getting  the  sl^in  ofF  that,  I  wrote 
a  reply  on  this  subject  in  No.  959,  and  asked  about 
bergyllU  and  latohetta.  What  is  roker  ?  Several 
other  nntamillar  names  ioftea  appear  in  the 
London  market  reports.  Perhaps  some  resdermay 
be  able  to  tell  as  whst  the  fish  are  like.— Ncs. 
DUR. 


ing  bieyo 
you  oannot  breu  yooi 
eck  so  essy,  if  that  be  called  a  disadvantage.  I 
ertainty  must  say  1  prefer  a  safety  to  high 
lachine,  though  a  little  tricky  in  steering  at  first, 
'hich  soon  wears  off  with  a  few  hoars  practical 
I  It  should  ho  straight  steererj  I  don't  mean  aoto- 
mntio.  The  saddle  can  be  adjusted  to  yoni  own 
fanoy.    The  nearer  you  get  to  the  handles,  thg 

of  having  a  straif[ht  down  thmst,  will  have  a  kind 
of  hack  pedallmg,  with  yonr  body  in  a  most 
awkward  position  over  tbe  handle  bsrs.  As  in  tha 
"  IVver,'  you  cannot  poasibly  do  without  chajn- 
geaiing,  nnleea  yoa  disregard  speed  aa  an  ad- 
vantage. Yoa  may  aa  well  go  bsok  to  the  old 
bone-sbskers,  and  bave  the  cranka  on  front  wheel. 
The  friction  ot  chain  ie  scarcely  jieioeptible. 
Tangent  wheel ;  I  auppose  you  mean  an  ordmary, 
Isoedapokes.  If  so,  the  only  advantage  I  see  yoa 
can  have  is  very  thin  hubs,  whiobmuat  be  thicker 
for  direct  spoke*  to  screw  in.  If  apokes  get  brokai^ 
laeed  are  more  expensive  to  put  in.  With  regard 
to  saddles,  there  are  several  good  ones.  I  prefer 
the  "  buffer."  I  will  now  point  out  a  Uw  dlsad- 
vantagea  which  a  few  readers  like  yourself  when 
buying  might  not  have  noticed.  The  main  point 
is  the  perfect  adjustment  of  tbe  chain,  whieb  can- 
not be  done  with  anytbiog  like  accuracy  by  poll- 
ing tha  driving-wheel  back,  wbiob,  if  not  dona 
true,  the  wbeei  will  not  trail  well.  The  beat  plan  I 
bave  seen  is  by  drawing  the  crank-apindle  foi~ 
ward,  whioh  ia  made  adjustable  by  bolt,  &a,  I 
bave  ridden  several  kinds  of  safeties,  including 
"Rover,""  Rudge's  bioyolette,""  Ivel,"  "  Apollo, 
"  Swift,  No.  2."  The  last  two  machines  are  ad- 
juated  tJiat  way,  whieh  is  a  great  advantage  over 
all  others.  I  remember  being  ont  in  tbe  oountry 
at  night,  with  a  alaok  chain  on  a  maohine, 
the  chain  adjusted  by  back  wheel,  wbloh 
took  me  nearly  ten  minutes  to  tighten,  and  whm 
I  arrived  home  I  found  the  wheel  had  been  rob- 
bing againat  the  forks,  which  I  afCerwanli  dla- 
covereid  was  a  common  oocnrrenoe  with  maohinsi 
adjusted  that  way.  Tbe  advantage  ot  having  lamp 
braeket  extended  from  front  wheel  I  certainly 
must  condemn.  I  have  alwaya  found  when  riding 
in  dirty  weather  if  I  happened  to  nse  the  brake  it 
threw  the  mud  down  on  the  Ump,  which  was  soon 
buried  from  view  and  wsa  in  a  llitby  condition  to 
handle.     A  few  fellow-ridera  sincerely  join  with 


le  win  grating,  ratting  on  li 


<n  be  aboiished.—SAFGTYRlDEB. 

[6194S.]— Steam.— Omit  the  last  four  lines  of 
my  reply  re  this,  as  it  does  allow  for  the  joint  in 
the5,0OOlb.  Th as,  i in.  plate  would  beniedfora 
boiler  this  size  up  to  GOlb.  pressure.- T.  C,  Brit- 


161947.]— Blaati'lcal  Quenr.- It  ia  true  that 
it  It  impossible  to  prodnce  one  kind  of  electricity 
without  the  other.  In  current  electricity  we  ha« 
Imth  positive  and  negative  ;  but  to  prevent 
ambignity  and  oonfusiou,  electricians  have  agreed, 
nnleas  otherwise  stated,  to  ignore  the  negative 
current,  so  that  by  tbe  term  current  electricity  i» 
to  be  understood  simply  a  current  of  positive 
electricity.  It  can  be  proved  by  experiment  that 
both  kinds  are  separated  in  a  common  voltaio  oell. 
Connect  the  wire  from  the  copper  plate  with  OO* 
disc  of  an  electrical  condenser,  and  the  wire  from 
tbe  tine  with  the  other  disc  of  the  condenser.  The 
two  discs  being  near  each  other,  and  each  in 
metallic  connection  with  a  gold-leaf  electroacopa, 
are  to  be  momentarily  connected.  Disconnect  tbe 
cqU,  and  draw  tha  discs  away  from  each  other ;  the 
gold  leavea  will  diverge.  Those  previously  in 
connection  with  the  oopper  will  b«  lonnd  ehund 
with  positive,  and  those  in  oonoMtlon  with  aUis 
charged  with  negative  alactTidty^^OBAnUk 

£61947.  ]-ElMitrloal  OoMr.— '  ' ■"  ^— - 

truiaoa  reading  this  tapij  of  »te 
that  io  speaking  of  aleoMnV  t 
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p>.    Th 


Pint,  it  is  rinpoiBible,  nndi 
itureelactricity  of  either  h  „ 
«qiul  rjuuitity  of  the  opiiuaiu  eign.  Take  a  Leyclcti 
jjr.  S»y  yon  chargo  tbe  inner  coating  with  +. 
Every  ipark  you  put  into  the  jar  drives  from  the 
Dut«i  cokting  an  etinal  ip»koC  +  Exjng  (indaaiug 
at  the  lame  tima  an  equal  quuntity  of  — .  Od  dii 
cbargiuB,  the  -j  and  —  tuih  together  and  nenlralit 
eaehuther.  Sowitb  "cnrrent  "eleelricily,  +  flu« 
from  the  +  pole,  —  from  the  — .     Buiiig  oinil   i 

Saantity  thiiy  nentraliie  each  other.  Ancorili 
ii>  thnory,  the  cunent  enter*  nt  both  l< 
terms  +  and  —  ate  only  exptseBions  of  .„. ._, .._ 
irbat  WDold  b«  -|-  to  a  cnrrent  of  lower  putentiaj 
would  be  -  to  one  of  higher.  Electricity  is,  in 
reality,  no  more  a  eurrent  thun  is  light  heat,  msg- 
Oetiim,  or  gravity,  Bach  and  all  of  theso  are 
■imply  man  ifeetationa  of  "Foree." — Bleotbicias, 
[filS'l?.]— Indnotlon  OolL— Sure  to  be  aome- 
thing  wrong  with  the  aecondory  coil.  Have  you 
tested  it  for  coatiuoity  V  It  may  be  shurt-oircnibed 
■omewbere  tbtaugh  defective  iuBulation.  Did  it 
ever  work  with  you  ?  Your  battery  solution  »p- 
Dears  all  right.  Try  another  eel),  or  make  one 
larger  one,  twice  oi  tbree  times  the  size  of  the  one 
you  have  used.     If  you  do  not  sueoeed  in  putting 

itti^ht,  I  will  l"-"-  "•  '•  '"- ■■"■  "' — 

hearing    froia 
Viewport,  Moo. 
[G194S.1— In. 
laalt.    The  secoDdary 


within  easy  sparking  diitaneeof  either  anuthei 

itself  or  the  primuj.'    You  da  not  i 
:h  about  j-our  noil.    Is  it  a   medical  coil? 


rokea. 


might  help  you  tbraagb  Addri 
mine  is  given.— Elect  ulc  I A  B. 

[81948,]— Indnotion  Ooll.  — Tbo  recipe  toi 
ofaargin^  fluid  for  your  battery  is — Bichromate  of 
«buh  ID  powder,  4ui. ;  boiling  water,  1  |  ~ 
When  oold,  add  (constantly  gtirring  with  a  j 
rod)  atdphuric  acid,  3ui.  Impossible  to  say  if  your 
f)oil  i*  wrong  or  not  from  jour  deecriptioD.  Vou 
probably  would  get  a  ibuck  if  yon  touched  the 
proper  terminali,  unless  the  insnlatioa  of  the  ouil 
bu  broken  down.— t^  Bottoms. 

[61948.]- Induction  OolL— Had  this  coil  b- 
•11  right,  the  battery  employed  si  "' 
It,  A  Bpurk  at  the  -  ' 
Jiing  el 
sf  thei 
See  that  all  the  coDUectiuna  are  right  ia  Che  Si~. 
{iliice.  The  recipe  for  bichromate  solution  it  3ui 
of  biohmmate  tu  1  pint  of  hot  water;  when  di» 
Solved  and  cold,  add  2oi.  snlpbiuia  aoid.  The 
addition  of  acid  generates  heat.  When  the  sole 
tion  is  again  cold,  it  is  ready  for  me.— BO£ADl^. 

[«1918.]  — Indnotion  Ooa— Your  secondary 
wile  is  broken  somewhere,  or  clseiserionaly.short- 
cdrcnlted.     Uavo  yua  tested  it  with  two  or  t' 
Delia    and    a    tolirably    eensitive    galvanome' 
BecaoBe,  if  not,  yon  should  do  bo.    If  you  get 
deflection,  then  ahott-ciicuitiog  is  the  matter 
no  deflection  at  all,  then  a  break  somewhere  ;  and 
tn  either  cue  1  fear  there  ia  nothing  for  it  bat  to 
rewind  the  aeeondory  coil,    U  it  is  a  iboit  circuit, 
jon  wonld  almoat  certainly  be   able  to  detect  a 
aptik   on  touching   the   ends   of  the   secondary 
together  when  the  primary  is  at  work,  especially  if 
Ton  do  so  in  the  dark,  as  then  the  tiniest  spark 
afaowB.    It  is  lometimcs  possible  to  save  a  ttaort- 
circnited  ooil   by  soaking  it  thoroughly  in  boiling 
paraffin  wai,  the  wai  gela  right  in  among  thr  --'' 
■nd    inaolates    tbe    faolly      strandi.— Edi 

[61948.]— Indnetloil  OolL— From  the  fact  that 
yon  got  a  spark  at  the  dud  tact-breaker,  it  would 
appear  that  the  fault  was  not  with  the  battery, 
bntwith  the  coil  itself  ;  it  is  also  evident  that  the 
primary  coil  is  all  ri^jbt.  You  had  better  test  the 
continuity  of  the  secondary  by  putting  it  in  circuit 
with  It  battery  and  galvanometer.  li  yon  get  no 
deBectioD  you  will  know  that  the  wire  has  ported 
•omewbere,  and  the  only  remedy  ia  to  unwind  till 
yoo  find  the  defect,  and  after  having  properly 
joined  and  made  good  the  insulation,  re-wind  it. 
li  yon  intend  neiog  bicbromaie  of  potaab.TroaTtTa 
solution  is  about  the  best,  which  is  prepared  by 
adding  slowly  laoi.  of  sulpbnrio  acid  lo  a  mixture 
of  Soi.  powdered  bichromate  and  36oi.  of  water. 
Core  must  he  takea  tu  add  the  aulphuric  acid  ao 
ilowly  aa  not  to  beat  the  solution:  it  will  then 
hocome  luperaaturattd,  and  no  crystals  will  form. 
I  should  advise  you  to  try  ehromio  acid,  wbiob  ia 
Unoh  less  trouble,  and  will  give  batter  reaulta. 
Uake  the  solution  by  adding  4ob.  of  lalpbaric  acid 
to  a  miiture  of  .loi.  chromic  acid,  and  IGoi.  of 
water.  For  either  of  theae  solutions  yon  must  aes 
Uat  your  lines  are  perfectly  amalgamated.— B.  B. 
V  A  LOU  TO  S. 

[GI949.]— Boiler  OAUffa  Qlsu.- If  an  iron 
Wireis  paased  "freely  "  through  a  barometer  tube 
UhainoeDect  ni>on  it;  perhaps  it  baa  if  it  "be" 
puaed  through.  If  the  iron  wire  icratchca  the 
Interior  of  the  tabr,  io  999  timea  out  of  a  1,000 


the  latter  will  break.  At  to  the  gattge  gluvei 
correspondent  aeema  tu  forget  that  from  th 
moment  they  are  put  to  work  thry  undergo  a  sloi 
process  of  annealing,  and  that  ttcam  will  in  tim 
oorrods  almost  any  kind  of  glass ;  that  is,  if  j 
"  be "  allowed   to  oomo  into   contact  with   it.- 

Xesopkok. 

[fiinSLJ—LeBaL— Getting  a  few  oards  printed, 

be  heM  to  be  an  iikf ringement  of  the  Dentists  Act, 
1S78,  which  enacts,  among  others,  that  nu  pereun 
will  be  entitled  to  use  any  name,  title,  A'c,  miply- 
ing  thnt  he  ia  qualilied  to  practise  dentistry  unless 
he  is  registered,  Ac- fine  not  exceeding  £20, — 
B.Hc.,  Plymouth 

[6inr.l.]— LeBBL— As  "  Dens  of  Peckham  "  is  a 
regular  dentist  by  legal  apprenticeship,  he  need 
nut  trocblo  about  the  OentiaM'  Act  till  it  troubles 
him  (which  it's  not  likely  to  do),  as  it  was  not 
intended  to  apply  to  regulardentiets  (of  courae,  you 
cannot  register  without  paBsing  the  eiams.),  bnt 
that  can  be  done  at  any  time,  so  that  there  ia  no 
need  whatever  to  resort  to  any  underhand  dodge. 
Get  your  oards  printed,  with  name,  address,  and 
title  of  dentist  in  the  ntuol  way,  distribute  freely, 
and  go  in  for  all  you  can  get  Co  do.  Sbould  yon 
have  ocCBsion  to  send  another  query  to  "Ours," 
please  adopt  (to  prevent  confusion)  another  signa- 
ture than— Desb. 

[6I9SS.1— Bclenoa  and  Art  Sxuna.- 1  think 
you  would  find  Wormeira  "  Tbeoretieal  and  Ap- 

Slied  Mechanics,"  3s.  6d.,  suit  you  for  both  eiams. 
'he  thing  is  to  thoroughly  master  what  you  read — 
not  merely  cram  yourself  with  a  lot  of  formala: ; 
but  understand  tbo  method  of  calculation,  and  then 
work  every  eiample.  More  practice  than  reading 
required  for  machine  oonitruation. — T.  C.,  Bristol. 
[CI9.'iS.1— Solence  and  Art  Bxama.- Twis- 
den's  '- Tbeoteticol  Mechanics"  ie  a  suitable  book 
for  the  elementary  stage  in  that  aubjeat,  and  for 

"  Principles  of  Mechanica  "  and ''  Elements  of  Me- 
chanism."   He  will  Gad  it  beat  to  join  a  acienoe 

will  be  waited  in  deciding  what  to  study.  The 
books    mentiQEied,  eapecioJly    Twitden'i,  ceutain 


than  is  actually  needed  for  the  elementary 
Btoge.-Wi(.  John  Grey,  P.C.S.,  1st  Adv.  Theo. 
an<r Applied  Mechanica,  NowcasUe-on-Tyne. 

f  6 1965.]- Sclenoe  and  Art  ExamB.— Browne's 
"  Mechaaioa  "  would  cover  all  the  ground  required 
in  the  elementary  theoretical  meebaaica.  For  the 
elementary  apnlird  mechanics,  Goodeva's  "  Ble- 
menta  of  Mecbaniam "  and  "  Principles  of 
Mechanics  ''     are   eioellenC  works.      The  former 


I  of    1 
a,  and  the  latter  preaenta 


tary  machine  oonstruction,  Unwin'. 
Design  "  is  a  very  good  book.  I  should  advise  you 
(o  send  to  "The  SecrelAry,  Science  and  Art 
Department,  Scnth  Kensington,"  for  a  Byllabus 
(price  6d.),  which  will  tell  you  jost  what  is  re- 
quired fur  each  stage  in  the  above  eiama. — 
OOSBTA.VT  RBADea. 

[61957.]  —  BnKins  anery.— Your  eccentric 
appears  to  have  slipped  back  on  the  shaft,  and  yon 
must  set  it  forward  untilyoD  get  a  vertioal  line  at 
beginning  of  diagram.— T.  0.,  Bristol. 

re[9S7.]— Bnslne.— A  diagram  to  be  of  any 
value  aa  an  indication  of  an  engine's  efficiency, 
must  be  taken  with  care  and  judgment,  and  should 
be  viewed  only  in  the  original  full  size.  Aa  far  as 
one  can  judge  from  your  cards,  they  seem  to  have 
been  carelessly  taken  with  a  slack  tension  cord 
and  inserted  upside  down  surely?  If  so,  yoa  have  too 
much  lead  (unless  piston  speed  iaabnonuHlly  high), 
sheave  wants  putting  a  trifle  back,  and  the  alide 
valve  is  probably  leaking.— J.  Q.  D. 

[6l9Ga.]-Oable.— The  working  strain  on  this 
cable  should  not  eiceed  3,3601b.  if  of  iron,  and 
a,S351b.  if  of  steel.  The  greatest  tension  due  to 
weight  of  cable  ia  at  point  of  support,  and  = 

S  =  span  in  feet. 
d  =  dip  in  feet. 
w  =  weight  of  Ift.  per  cable. 
The  greatest  tension  due  to  weight  of  load  W  ia 
'hen  the  load  is  in  middle  of  the  span,  and  •= 


:,  should  not  exceed  the  maximum  strain  as 

given  above. — Blao. 

[eiDiiO.]- BoUed  Oila.- 1   have  not  tried  the 

following,  but  bt'lieve  them  to  be  good.     (1)  Lin- 

— -rd  oil,  n;  pints:  litharge,  finely  powdered,  3 
inds.  Mix.  and  digest  at  boiling  heat  for  two 
nrs.  (2)  Drying  oil:  Linseed  oil,  20  parts: 
ejy-powdered    litharge,    i    parte.      Keep    them 

together  for  one  month    in  a  warm  place,  oooa- 

aionally  shaking  the  bottle,  then  draw  off  the  clear. 

(3)  Linieed  oiT,  two  gallons;  water,  two  gallons; 

finely-powdered  white  vitriol,  1  pound.    Boil  nntil 


[li  1961.]— Bine  Brick.- Cicind  blue-block  oi 
ilue  paint,  in  the  proper  proportions  to  givetj 
right  shade,  with  boiled  linseed  oil.  If  you  da^ 
41  lighten  the  colour,  add  whiting.  Thii  ia 
ather  slow-drying  paint,  but  very  permanent. 


[C19iJ4.]— Battery,  OoU,  and  Synamov— Th 
park  of  a  coll  has  high  electiomotive  foroe  (!«■ 
Ion}  and  very  small  quantity.     The  current  bn 

battery  and  a  direct  current  dynamo  are  itKj 

:_;,__    .L_   j;<r ""ning    Cbicfly  OBB  Of  ■* 


L'he  c 


possibly  about 


i;'-."!,"." 


BiduoMl^ 


I.  Throw  away.  To  remove  cryatala,  dlwolnb 
hot  water.  Avoid  them  by  Bsing  obromio  tM, 
i.  Would  be  useless,  and  worae.  a.  The  cnnMlK 
if  equal  and  oppoaite,  would  neuCraliae  eaoh  otiwj 
if  unequal,  the  induced  effect  wonld  be  eqaolto 
the  difference  between  thero.— BlbctkiciaS. 

[61064.]- Battery,  Ooll,  and 
are  essentially  the  same:   but 


_  lither  0 

tensihed.  The  Tulta  and  amp.  of  aSa.p.d] 
wonld  be  very  small,  and  must  be  delarminidlf 
measurement,  as  the  term  Sep.  may  meu  oBytkkl 
almost,  i.  ^spirkciil- thiscononly  be  oniwoM 
by  meaauremeut,  but  the  volts  would  bo  tmt  put 

, ..)— Uieoafk 

ust  be  measured.    The  aolution  of  blAi^M 


volta)  about  6-10— the  oi 


cannot  be  restored  when  eihaaated ;  it  Ii  dI  M 
further  use,  and  must  he  thrown  away.  Ihi 
crystals  should  be  removed  with  hot  water.  4,  Xa, 
it  would  not.  6.  I  do  not  understand  what  m 
want  to  know.  Please  do  not  ask  so  man;  qsMWa 
under  one  heading,  but  separate  them  nnder  diflR' 
entheads.-U.D.  R. 

[61964.]— Battery,  Ooll,  and  DySAiOA— A 
Gc.p.  dynamo  wiU  give  eight  or  ten  anp^TMWlIk 
eiglit  or  ten  volts,  on  a  low  reaistanee  oireai^^y, 
not  more  than  1  ohm.  With  a  fie.p.  lampin  d»- 
cnit,  the  current  will  fall  toabout  1  omp^  Tki 
volts  of  an  ordinary  well-oopstmcted  |iiL  nBk 
ooil  would  be  about  D0,000,  the  unpizel  pnhMi 
1-10.  Three  bichromate  cells  in  larias  (of  tlMsis 
described)  would  give  6  volta  and  S4  omplm ;  bit 
if  arranged  in  parallel  against  a  small  rwiatonw 
will  give  two  volu  and  72  ampbrea,  Wliaa  tk* 
fl ui da  of  a  bichromate  battery  are  apant,itbbella 

renders  them  unfit  foi 
lived  f 


__»uiiUll 

bottom  of  cell  bj  fillUf  it 

down  Dulel  valK 

lew  boon,  they  will 

mmd  tkf 


withw 

If  allowed  to  stand  thns  for  i 
all  come  out.     The  additioi 
secondary  would  not  be  advantageoni,     II  tbtlh 
cuits  A  and  B  were  eiaotly  of  aimilar  rtiM(lk 
lid  still  be   the  diSerence  ia  itM^ 


t  set  up  on  I 
anldb 


breaking,  s 

set  up  at  each  break  and  make.— 3.  BOTTOBIL 
[61964.]— Battery,     OoU, 


Ttrnainni 
iSo  fiffoMM; 


qnantit;,-  oi 


e  generality  of  baHaria 

)  cells).    TlmAriKBBfa 

ir  both,  aeoording  to  ita  dedp 


lighting,  or  incondeaoent  lUittaK 

spark  is  almost  invariably  extrananfalM 

,  thousands  of  volts,  and  corregpaaatJf 

little  qnantity  ;  it  is,  in  fact,  quantity  ■anriSorfia 

prodnce  tension.    Cuila  can  be  made,  howarei,  IM 

lighting  incandeaoent  lamps  very  snootaifaDr ;  S 

IS  merely  a  matter  of  proportions.    3,  Tliej  idi^ 

vary  conaiderably,  bnt  would  probably  M  am*- 

''-'-g  like  the  following:  Dynamo,  15  Tolta  1  ■•■ 

;  coil,3,0U0vDltaand7)„l^of  anamp»re;odli^ 

^riee,  !>  volta  and  i  of  an  ampere.    3.  Addiag 

freah  chemicals  to  a  partly-exhausted  depolaitw 

a  not  generally  expedient,  though  it  ii  in  the  MM 

>f  several  aolationo.    It  it  usually  bettal  (0  bh 

Hime  depolarising    solution   that  wiU  nta  ItHU 

learly  out  before  a  oerioUB  fall  of  B.H.P,  ooonai 

supplementing  this,  if  necessary,  by  an  aitra  oaU 

,0  switch  in  when  the  light  begins  to  fail.    4.  I 

think  not,  but  rather  the  reverse.     &.  I  ohenld  t^t 

'  at  the  current  in  C.  would  be  inverae  to  that  ia 

a  circuit  in  which  the  ooutact  wai  broken,  aalh* 

.M.F.  is  much  higher  on  breaking  a  cironlt  thai 

I  making  one,  and  the  direction  of  the  Indnoad 

irrent  would  therefore  foUow  the  brMk  ralhw 

an  the  make.— BUWABD  CoSBV. 

[01965.]- BoUar.— I  am  nnabta  to  rafer  to  tht 

n  amber  yon  name  !  but  your  dewrlption  -'>■-"— 

reads  well,   I  wonld  advise  as  ' — ' — """' 

in  get  in  for  oharooal,  lay  61 , 

3t  less  than  Ijin,  diameter,  with  a 


la  larte  a  fiiafam  aa>M 
—  __j  nhiniB ft 
tealMifil 
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]—40a.p.  Dynamo.— Tomb,  Bottoms. 

I  Bboat  Ulb.  at  No.  20  d.0.0.  on  tbe  nrrna- 
iaib.of  «o.  22  on  the  F.M.V  DHra  it 
1,600  revi.  per  minute,-^.  BOTTOKB. 


.] — OMunina  Ttyntaao. — To  Ma.  BOT- 
lb.of  No.  22  =  6  obmi ;  henog  for  naerlH- 
lubiae,  pat  on  81b.  of  No.  IS.    BeriM  ia 

..  "  „ Fo] 

.  the  regiituice 
tt  SOO  timei  that  of  innati 
■niifa  smill  muhiDsg  maah'  'l«*a  woiki 
>  if  ;ou  pat  lOlb.  No.  2-2  on  the  fields  jon 
boat  right.  Sbmit-wiiidiiig  best  for  inoui- 
igfating  — S.  BOTTONB. 
] — Safea.— Theae  aienude  bnrglu  proof 
tb  of  nuteri&l  uid  Torioni  peanluritie* 
lUuliip — e.g.,  doable  ufw,  one  iuiide  the 
i  deep  ledgei  joat  inside  tha  juab  of  the 
■o  thut  the  B&fe  unDOt  be  foreed  open  b; 
kel  wedgea  in  between  the  door  and  (he 
«  ufe,  and  ao  Bpringing  the  Utter  open 
bolta  of  the  loolca  cume  oleu  of  their  alota 
oh  the;   tilde.    Ttaia   wu   the   method 

0  Dpen  the  asfea  of  a  LondoD  baak  at  a 
DTglaiy,  whioh  leiolted  in  a  tnmeadona 
the  iugeaioDi  lobbere,  Safea  an  made 
by  leaving  between  the  innec  and  outer 
t  the  aafe  a  hollow  space,  lOmetiniM  ai 
lin.  ormore  acroas,  air  being  agreatnon- 
'of  beat.  Sometimea  this  apaoe  ia  filled 
'  or  aabeetoi.    There    may   be  different 

1  kept  a  alose  aecret  hy  the  reapeotire 
make  them.     Three-qaarter  inoh  iron  ia 

iBterial,  and  the  same  of  ateel  i*  better 
•  W±RD  Con  BY. 

] — Oaason*  Slllcoa.— The  qnetitt  will 
'  oontidacnble  diffioolty  in  obtaining  the 
tilicoD  in  tbe  condition  of  gaa.     Its  mslt- 

liea  between  that  of  oast  iron  and  ateel, 
not  think  that  anything  definite  ii  known 
Ismperatare  at  whloh  it  bulla.  There  ia, 
a  note  in  the  abstracts  of  the  CbemiciLl 
'01  1885,  page  872,  ai  to  iu  apparent 
tion^  at  a  teropeiatare  of  440°.  It  ean 
ladln  oombination  with  hydrogen  as  agsi 
Sif;  and  perhaps  the  element  itaelf  might 

in  a  Tultaio  aro. — Wu.  JouK  Gkki, 
awoaitle-on-Tyns. 

J— *'""'"'""■  — "'  Bartel  seems  to 
idea  as  to  the  difficulties  attending  the 
;y  of  this  metal.  It  is  niiaall;  obtained 
site,  which  ia  a  hydrate  of  alumina,  con- 
|io  iron,  ailiaa,  and  other  impncities.  This 
is  loaated  with  aoda  in  a  reverfaeratory 
and  the  lesnltiag  alninlnate  of  soda  is  dls- 
\t  by  water,  and  deoorqposed  by  passing 
if  carbon-dioiide   tbroagb   the  solatjoi  . 

pisoipitaCei,  and  it  is  dried,  mixed  with 
lOal-dnst,  and  mode  into  balle,  whi  ' 

TednesB  in  a  stream  of  dry  dilorine  gas. 
nooeSB  a  donbla  chloride  of  alnminlnm 
un  is  obtained,  which  is  mixed  with 
lOdinm  and  crjotite,  and  heated  to  redness, 
a  alnmiainm  is    aet  free.      In  order  to 

from  china-clay,  the  clay  wonld  hs«e  to 

d,  and  then  boD    '       ' 

mid  yield  snlphi  _, 

decomposed  in  sulation  by  carboiuta  at 
ieh  would  precipitate  alnmina,  which 
treated  at  above.    Another  way  to  obtain 

Is  to  mix  finely-powdered  crtollte  with 
.nd    potassium    chlorides,   and   faae 
h  metallic   sodium.— V7u.  JOHN  G 
BWCastle-on-Tyne. 
I— Pnzilea.— The  error   ia    in   the  fint 

jonr  itatemeat,  in  which  you  say,  "  that 

^d."  in  order  to  be  five  for  2d.  yon 
!  thirty-ail  at  three  a  ]d.,  and  twenty-four 
d.     Yon  will  easily  asceitaio  by  aiperi- 

in  trying  to  lay  out  fire  for  2d.  (fix>m  the 
lirty  each  at  three  a  Id.  and  two  a  Id.), 
an  only  get  ten  twopenny  worths  andhiTe 
■angea  at  two  a  Id.  I  do  not  nuderttand 
I  query.— T.  C,  Brialol. 
—Two  Puaalaa.— If  this  querist  will 
ro  lota  of  30  orangeii  on  the  Uble,  and 
at  a  time  from  one  lot  ami   two  at  a 

the  olbeito  mako  up  Rvt,  the  "  puzile  " 

TAuish.  Tbe  other  pniile  it  inoom- 
le.  Unless  there  are  two  doors  in  each 
oms  it  is  impossible   to  go   "through" 


explained.  Malu  all  yonr  oranges  np  Into  penny-  ' 
worths.  Yon  will  then  bsTS  ten  lots  to  sell  at  1 
three  a  penny,  and  fifteen  lots  to  sell  at  two  a  I 
penny.  Sell  ten  lota  of  the  two-a-peatiy  oranges,  | 
with  the  ten  lota  at  three  a  penny,  and  you  will 

-        -      --  ___     .._,_      gj_j,...,_ 

oranges  left  to  Mil  for  Gd.  Thus' yon  get  5e.  fd. 
for  your  sixty  oranges  ;  bnt  yon  have  not  sold  thea 
all  at  five  for  2d.  Yon  sold  tbe  laalten  at  the  latc 
of  (onrfor  2d.  I— H.  T.  W. 

[619S0.]~Two  Fnaalea.-"  Thirty  oimnges  at 
three  for  a  penny  oo«t  lOd-  and  thirty  at  two  for  jl 
penny  cost  Is.  Sd,— that  la,  flye  for  2d."  Ifyoa 
sell  tJiiee  of  tbe  three-a-penny  ones  and  two  of  thi.. 
two-s-peany  onet  for  twopence,  that  certainly 
would  be  five  for  twopence,  bat  after  having  lolO 
twenty  pen  oeworth  you  will  End  that  yon  have  an 
more  of  the  three-a-penn^  ones  left,  and  if  yon 
sold  the  remaining  ten  (which  cost  two  a  penny)  a: 
five  for  twopence  you  would  lose  a  peany,  whicli 
accounts  for  the  loss  of  a  peony  when  selling  at 
five  for  twopenoe.  )f  yon  bought  sixty  at  five  for 
twopence  yea  would  have  thirty-aii  at  three  n 
penny  equal  one  shilling  and  twenty-four  at  two  b 
penny  equal  one  shilling. — BliAO. 

[GI980.]— Two  Pualea.— I  solved  this  pntali 
tbe  utber  day.  It  was  put  tboa ;  Tbe  firat  day  twi. 
men  went  oat  selling,  and  took  30  oranges  eaoh. 
One  aold  at  two  for  a  penny,  the  other  at  three  [or 
a  penny- i,e..  five  tor  2d.  Next  day  one  man  took 
tbe  tixty,  and  eold  at  five  for  2d. ;  tbe  penny  re- 
maina  unaeeonntable  for.  The  myatery  ia  thai, 
aooounted  for:  When  both  are  selling,  yon  get Gvi- 
for  2d.  right  enoogh — Lc,  for  eaoh  2a.  yon  ge: 
three  from  one  and  two  from  the  other;  but  a'. 
'1,  after  sevetil  deals,  " 


faos    to    bt    faced,  that      

reason  for  casting  anch  portion  downwards.  When 
a  casting  baa  lu  be  Corned  all  over  or  bored 
throughout  it  ia,  as  a  rule,  cast  vertically.  Henoa 
plungers,  rams,  and  cylindert  ore  so  east.  If  tboy 
were  oast  horizontally,  tbe  metal  would  be  mOM 
open  or  spongy  on  that  portion  which  was  hlgheit 
in  the  mould,   so  that   when  tnmed  or  bored  the 

S'ain  would  not  be  of  tbe  same  teitore  throughonL 
ut  sometimes  casea  arise  in  whioh  sortaoaa  whioh 
have  to  be  machined  must  be  east  appermoat:  u, 
for  initance,  where  both  facea  have  to  be  brisht. 
Than  special  care  bss  to  be  taken  in  raniiiBg, 
either  with  a  skimming  gate,  or  by  bringing  in  the 
metal  at  some  distance  away  from  any  faced  por- 
tions, or  by  easting  bead  metal,  either  as  a  heavy 
mass  or  as  a  thickness  of  liii.  or  ^in.  only  to  be 


ia  poured ;  if  the  gates  are  badly  pi 
metal  will  fiow  in,  a- '  ■■- -  -       -  ■*■ 


for  2d.  is  sold 
'     ested 


-_..  and  yonr  tost  coopenhi 
ith  his  oompunioQ.     Xht 


cannot  get  five  for  2d.  throughout 
Set  down  two  colnmns  of  dots  for  oranges,  and 
mark  one  in  3's  and  the  other  in  2'a,  and  this  will 
become  apparent. — U.  J.  L. 

[01981.1- Pocket  Aooumnlator.-It  would  U 
a  preat  advantage  if  yon  coald  get  the  red  lead  tb 
stick  when  in  the  aoid  and  in  nse  ;  bnt  this,  I  sm. 
afraid,  yon  will  not  lucceed  in  doing,  and  to  havf. 
it  falliog  ofl  and  dropping  away  meant  tbe  apoil 
ing  of  the  cell.— Bdwabd  COKBY. 

[CI981.]— Pockat  Aoatunnlator.  —  The  rei 
lead  is  tbe  active  part  of  the  accumnlator^  whei 
acted  on  by  the  onrrent.  Completely  oovering  the 
plates  is  not  advisable,  as  the  peroxide  into  i^iob 
tbe  red  lead  ia  oonverled  it  apt  to  drop  oH  and 
tbcrt-circait  tbe  cell.  I  do  not  like  red  lead  at  all. 
"  Uarry  Frivoli  "  had  better  wait,  aa  I  am  doing, 
for  a  reply  to  query  ei963.~BLECTBIC:lAH. 

[61981.1- Pookat  Aoonianlator.- No,  it  would 
not.  If  the  red  lead  be  plaoad  upon  the  tnrfaca  oj 
the  platea,  it  reqniiH  a  oovering  of  felt  or  some 
porous  material  to  keep  it  in  position,  or  it  will  fall 
oO.  The  felt  oovering  is  a  great  disadvantage  in 
the  cell,  principally  because  it  does  not  allow  tbe 
liquid  to  ciroulate  upOD  the  snxfaoe  of  the  plates,  j 


which  tha  metal 
proportionad,  bad 

thing  will  hapMU 

pouring  basin  is  not  kept  foil  ^  iron.  The 
shape  of  the  pattern,  or  the  way  in  which  it  ii 
made,   irreipectiva  of   other  ooDsiderationa,   fra-'' 

Juentlv  decide  how  a  mould  should  be  cast  j  so  aln 
MS  the  presenoe  o{  cores,  or  the  kind  of  flasks 
which  happen  to  be  available,  or  the  oapahflitr 
of  the  fonndry  pits,  eranea,  or  other  tackle,  so  that 
many  oonsiderationt  have  to  be  regarded.  Than, 
again,  there  is  often  a  choice  of  two  or  three 
methods,  and  it  is  a  matter  of  oomparative  indiSer- 
enoe  which  is  adopted.  In  faot,  there  ura  so  manj 
proa  aud  00ns.  that,  apart  from  apecial  examples,  it 
IS  almost  impossible  to  lay  down  any  general  rtuaa 
on  tbe  aabject.  By  feeding  ia  aimply  meant  tha 
aupplying  of  molten  metal  to  those  portioni  (d  a 
mould  whose  maaa  diminishea  rapidly  by  raaaon  of 
shrinkage,  henoe  feeders  are  termed  ''shriokiiut 
heads."  If  aucb  portions  were  not  supplied  wit£ 
hot  metal  to  compensate  for  the  loss  doe  to  ahriok- 
age,  depieaaion  and  honeycombed  manisia  woold  be 
the  reanlt.  Even  with  carafnl  feeding  it  not  on- 
frequently  happeae  that  abrinkage  holes  form,  and 
become  apparent  only  on  turning  or  boring.  Henoa 
its  advant^es.  The  disadvaatages  have  mostly  to 
do  with  the  careless  manner  in  which  it  is  some- 
time* performed,  rather  than  with  tbe  praatiee 
itself.  Blowholes  often  form  in  tbe  metal  aronnd 
the  rodi;  but  they  are  due  to  tbe  use  of  a  rns^  oc 
sold  rod.  Sand  is  thrust  down,  or  cores  shifted,  if 
the  rod  is  driven  op  and  down  regardless  of  their 
oonti^ty.  There  ia  really  no  disadvantage  in  tha 
practice  if  properly  done,  and  the  only  idtamatiTe 
IS  to  east  tall  and  large  riser  headi  on. — J.  H. 

[61999.1- Voroe  Pump.— Toot  cylinder  odly 
contains  ioubjt.  |  so,  ia  order  to  get  in  21lo.ft- 
yon  would  require  to  oompreai  air  6  x  20  =  IW 
timet.  This  wonld  give  a  preasure  of  120  x  Ifi 
•=  ],S00lb.  per  sqin.,  which  is  nearly,  If  not  quita, 
imposaible.      I  should  say  your  bsir  will  be  grey 


bat  also  because  i< 


■  to  tbe 


The 


ed  lead  is  this,  that  in  the  formation  of 
secondary  cell  the  lead  plate  is  reduced  to  spongy 
lead,  Bud  appears  JHrf  orated  with  millions  of  small 


This  condition  is  more  speedily  arrived  at 

by  tbe  nse  of  rod-lead  powder,  because  it  is  already 
finely  divided,  and  not  only  so,  but  is  partly  eon- 
vsrted  into  the  state  required  l»fore  being  used  in 
tha  oaU.— C.  D.  R. 

[01983.1- Traiwmltt«r.— The  spring  wbichlies 
between  the  diaphragm  and  the  carbon  button  has 
one  pellet  of  platinum  riveted  to  it.  The  loose 
eontaot  is  between  platinum  and  carbon.  I  am 
not  aware  of  a  substitute  for  platinam. — 
BOBADIL, 

[61991.]- Hanr.— User,  or  easterly  bear,  is  tha 
name  given  on  the  east  coast  of  Scotland  to  the 
chilly  white  mist  or  ham,  which  ao  often  comet 
sweeping  in  from  the  German  Ooean  when  the 
wind  is  from  the  east.  And  Sir- David  Brewster 
eant  that  an  easterly  haor  was  on  when  ha  read 
IS  barometer.- DbK  S. 

(61992.]— Knahet'a   St«eL— Special    ateel  re- 
tires no  tempering  at  all,  merely  forging  as  ordi- 
11;  tool  steel,  and  whilst  hot  must  b«  kept  from 
water.— H.  GiLBKBT,  Oxford-road,  SheflSeld. 
[61994,]-Proe  XowUna'a    Watar  BrntMry. 
-Only  useful  for  laboratory  work.    Won't  run  a 
_.jnp,  if  that  is  what  "  Boy  "  wants.    How  can  I 
explaia   his    qiiestiona   if    eleotrical   terms   are 
ubooed  7— Elkotbiciak. 

[61990.]— Iiesal.- The  Agricultural  Holdings 
ct  extends  to  boldiuga  over  two  acres,  sgricultural 
or  pastoral ;  consequently,  ai  Uie  ground  extends 
to  2t  acres,  12  months'  notice  will  be  required.  (2) 
Yes,  he  oan  remove  all  trees  which  he  hai  planted. 
-B.Sc,  Ply  month. 
[61997.]— KotildlnB.- 


t  in — unless  yon  a 

BristoL 
OleoKiaph      Piotniaa.  —  Befocs 

pasting,  wet  the  back  of  picture  wdl,  and  it  wDl 
dry  quite  free  from  blisters. — Piotubb-Fbahb 

Uakbb. 

[6!000.]— OlaoKTaph  Kotmtlnc.- Thoroughly 
damp  the  oonvaa,  then  stretch  it  well  on  an  old 
drawing  board,  and  tack  it  down  ail  round ;  whan 
dry,  brush  over  with  atiffish  paate,  which  has  baaa 
sqneezed  through  a  muslin  rag  to  free  it  from 
lumps.  Lay  tbe  oleograph,  face  down,  on  a  clean 
board,  and  damp  thoroughly  with  a  aponge :  mount 
in  tbe  nsnal  way,  and  there  won't  be  any  blistan. 
— B.SC.,  Plymouth. 

[62001. ]-~Hydnitaio    Xaohluwy.— Qain    of 

power  would  bo  -1?,  x      "<*«trtm        ^    W 

3*26        area  of  plnnnr        B-llt 

70-88  , 


•6013 


'  2B2B.— BLAO. 


[62001.]- HydranUo  KaoUsaiT.— Area  of 
plunger  =  /*  I  V  T  ,  and  of  ram  =  H*  V  f  ,and 

meohanioal   adrantage    ■•      area  or  ram  ^^ 

area  of  plunger 
that  due  to  lever  =  78  -^   -1 ,  so  whole  mechaoiMl 
advantage  equals   these  multiplied  together;  or 
P  X    "  "  '"    X  i^    -  -8  X    i    =  '802Ua    p 

2x2  7x7         '  13  687 

=  2829  P.  This  is  dilTi^rent  ti  your  Ggnras,  bat 
is  theoretically  correct,  so  that  2682  must  be  an 
error,  unless  you  aaaume  a  certain  loss  in  friction; 
but  allowance  should  be  stated  ia  question. — T.  C. 
Bristol. 

[GSOOl.]- Hydraolio  Hffswhlncry.- Let  P  be 
the  power  applied  at  adistanee  '  from  fnloram, 
r  the  distanoe  of  plunger,  a  its  area,  i  the  area  tT 

ram,  Kf   tbe  load,  n  and  y  the  Tartlcal  d'-" 

passed  through  by  P  and  «.    ThaL- 

P  »-.,.., 
tha  dfsplaeemant  by  |fai 
the  TartloaldfatHMi 
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br  inaltiplfiDg  the  two  eqaatioiu  together,  ftnd 
dividing  oat  by  *ny— 

ud  putting  i  =  78,  !■  -  326,  a  =  (-876)'   "-  i  = 


reSOOl.]  —  Hydnnlla     Kaohlnei^.  —  If    I 

3' [htly  ippiebend  "  Stodeat,"  the  idvaatiigeheie 
the  lever  la  !4,  uid  for  W  =  26B2  P,  the  power 
'applied  to  level  maBt  be  ^^  ;  therefore,  Z6S2  wiU 

b«ipp1i«]  taunall  piitoD.  The  relative  arsu  »ie 
70-6S  and  06  ;  or,  limplifying  the  fignreg,  u  118 
Ud  I.     .-,  PreMDiB  on  large  piaton  =  '4^   X   2682 

Jle  prio 

__   , ..jtOD  deal. ,,_.., 

1  oabio  iDoh  of  w»ter  will  be  foroed  nnder  large 
pifton,  uid  it  will  be  roiud  — - 
Theo  work  on  imall  piiton  =  2682  x 


X    '^  ,  and  W  =  141-28  tcni.— J.  Q.  D. 

[6HI06.]— Sknl«U  Batterr.— 
Zn  +  OH,  =  ZnO  +  H, 
H,  t  SOjboCy  m  SO,Hb,  +  Ca. 

—Elect  HI  CI  AN. 

[62009.]— IieVBl.— Yon  caa't  compel  jour  neigh- 
bour to  alMr  hie  dltoh  in  order  to  uve  joai  wall 
bom  toppling  over.— B.8c.,  Plymouth. 

[G20II.]  — BarthciTiake  Prediotlona.  —  Lut 
■Dtuinn  (her*  appeared  the  "  8eisinio  Poreouta  " 
of  '87  ai  an  "earthquake  year  "  in  leveral  Loudon 
newapapeia,  qnoting  Delatms;  and  Falbaatothe 
periodt  and  looalitiea.   The  Standard  hu  lately  le- 

■pondeDta  on  the  eabjaat.  It  sppeara  Uii 
wateh  oouneoted  with  a  aeiamic  oMerratory.  The 
■  before  a  shook.  The  meeeage  waa 
.  .^     ,  to  place!,  "Earthquake  at  9  ajn."     ' 

duly  came  I    Had  not  that  firat  and  very  aei 


ir  atopi 
aphod  to 


cma  oocnrred  during  eleeping  hoora,  piobably  the 
■ame  timely  waroiug  wouid  have  reached  the  townj 
of  the  Riviera.  lu  the  bame  uewipaper  a  wrath- 
ful eorreapondent,  writing  on  the  9th  Maroh,  oom- 
akina  bittorlf  nt  Falb's  wamlug  far  that  date 
viug  alarmed  the  iohabitanta  to  no  pnrpoae  ;  but 
it  did  ooour  on  the  I  Ith.  Dr.  Falb  la  now  gi-— - 
leoturea  on  "  ScianiiD  Ohaervationa "  to  oro' 
audienoe«  at  Berlin,  and  we  ihall  aoon  hear  a 
thing  Bsientifio.  The  22iid  of  thia  moath  ani 
April  are  forecuta.— Bos. 

[C20I3.]— 81Uo«  and  Alumina.- A  portion  of 
the  oUy  ia  Srat  freed  from  moiature  by  drying  far 
aeveral  honra  at  a  temperature  above  KNTC.  About 
Igramme  (15'4<lgrainB)  i*  then  aiMmrately  weighed 
out ;  thia  IB  theo  fused  in  a  platinum  crucible  with 
about  6  grammea  of  pure  fuaian  mixture  (aodiam 
and  potassinm  carboDBt«s  in  equal  quantitiee).  The 
maa>  when  oold  ia  thoroughly  extracted  with  dis- 
tilled water ;  the  iuBoluble  reaidoe  ia  then  filtered 
oCF  and  digested  with  hydroohloria  aoid  until  the 
evolution  of  oaibonio  aoid  ceaaea.  The  atill  re- 
maining rcBldoe,  oonsisting  of  earthly  impurities, 
Ac,  is  filtered  otf.  The  aOJoa  ia  estimated  in  the 
water  solution  by  precipitating  with  hydiooblcric 
aoid,  filtering,  and  washing.  The  presipitate  ia 
dried  at  lOT  C,  gently  ignited  in  a  platinum 
oruoihle,  and  weighed  aa  ailica  (SiO,).  The  whole 
of  tfae  alnmiua  la  oootained  in  the  hydrochioTJc 
aoid  aolntiou,  from  which  it  ia  precipitated  by  the 
addition  of  excess  of  ammonia.  The  preoipitate  ia 
filtered  washed  with  warm  water  (distilled),  dried 
at  IfXr  C,  ignited  in  a  platiunm  crnoible,  and 
weighed  as  alumina.~H.  IBADES. 

[62014.]— Ehittaparalui.  —  "  One  in  a  Pii  " 
vanU  a  material  which  will  behave  in  a  oontra- 
dlotory  manner,  and  I  fear  will  not  be  able  to 
obtain  it.  He  does  not  say  what  it  ia  for,  but  if 
he  earea  to  write  to  me  (see  Addieii  Colomn), 
^ving  full  psrtiDolan  of  what  it  ia  for  1  will  see 
if  I  ean  suggest  any  other  remedy.— Blec- 
TBIOIAN. 

[6201fi.]— BDcln«  luid  Boiler.— I  nadenUnd 
•iie  of  boiler  to  be  SOin.  by  21iii.  diameter.  If 
thia  iaoorrwit,  it  ii  far  too  amall  nnleii  driven  very 
•lowly,  but  ahoold  work  a  planinsnuwUne  at  201b. 
An  Uu  (Uvea  Mt  eight  7— T.  O.,  BriitoL 


UNANSWEBED    QUEBKS. 


Dynamo.    To  lir.  Conry,  p.  6; 

I16M.    AlljatepDlu,t3I. 

A161t.    Spiral  Spriogl,  (jl. 


.     OrKSnUDilcatl. 
.    BlectroplallDg,  t\ 


QUEBIE8. 


Btaui  ot  America  ?— A  Jii. 
[03030.]— InoMideacant    lAinp.— How    can 

tell,  by  teetlng,  bsw  amnj  volt*  aoy  lamp  la  InleDde 

[atOfl.l—I.labUitT.-I  oeCDDy  the  imfamlsheil  ui 

slvs;B  ]jaid  poDctaallf , — W- 

[SKIl.]— PhotOKraplia.— U;  ptInCt,  wben  flnt 

af  ihD  prlDtlnif  rniue,  looJt  brlffbt  and  crisp,  but  a 

toDtng  aDd  axing  look  quite  aal  aad  a  bad  aolcur.    Can 
■nf  leader  eiplain  Ibis  }—W. 

[eioia.]— Dynamo  for  Cla«-BaKine.— I  hsva 
Dnfl-mau  g&t  engine  \o  whlcli  1  bava  attadOed  a  hou 
djr  name  (m  Ida  (rom  Ur.  Bottooe't  Instraotlccs  Ln  "  B.  U. 

power  lor  ttils  to  charge  aDccmalatoni  to  work  a  dent 
BDgina  which  la  now  worked  ftom  ilx  half-gallon  blchr 
mate  celli,  the  mauthly  leobarglng  d  which  is  s  nnltancx 
—P.  MasTiaa. 
[esoat]— Torq.UB.— Will  any  eleotrical  corrospondeD 


[S30st.]— Bvaporatlon   In   Boiler.- II  a   b 

when  the  preaure  ii  kept  at  SOJb,  above  the  atiooapl 
PKMuro  ?— Dutch  Paul. 

[esostj— Stflam.— Id  scr  ihop  there  is  a  boUer 
long,  fift.  diameter  ;  and  a  ateam  -  eggine — diametc 

Uu.  betora  end  cC  aticke.  Nov  en  ^(iirdaji  the  III 
toully  draWD  out  SO  minutes  before  atcpplog,  the  prei 
being  301D.  At  the  end  of  the  30  mlnclea  then  it  itUl 

the  Blcam  oomet  from  to  keep  the  engine  gomg  BO  mix 

t910JI.]-Bl»ok-Bronsin«  Braaa-Can  any  re 


lioi  In  iJie  eyepiece,— UIcaoBOOPE. 

[saoia.]  —  Beoovery  of  Moronry.  —  I  have 
regularly  to  reduce  a.  quantity  orohloiiue  or  gold  with 
nitratfi  nf    mercuTT.      I   am  at    preieot    obliged    to   uu 

again  lor  the  neii  let  without  harmg  to  employ  a  Ireata 
quantliy  ol  qnlcksllver.    I  have  triad  to  precipitate  with 


mt  thli  la  both  troableaome,  and  the  nitrate 
ilB  way  doei  not  give  the  same  rsnll  aa  thai 
I  the  meiKl  direst.    I  bave  also  tried  tbrow- 

I  qnahUty  I  orlglnauj  made  micf  i  bealdea, 
enll  to  get  this  quIoksUver  quite  free  from 


I  ohjool 


p  me  by  describing  a  ' 


[ei038.]  —  SMlatanoa  ot  Armator*.  —  When 
■peaking  of  the  reiUtanag  ol  ao  aimatnre  el  a  two-pule 
machine,  do  yon  manure  between  the  brosbst  7  and,  U  so, 
will  tbs^reslslanoe  t»i  ot  the  entire  circuit  ol  ooUs  r— 

Jould  ssy  reader  gtve  me 

.  .     kLB.l,Ht,  1,700  (goodj),  1,«J, 

1,4M  ipasssnger)  1—F.  HoLUig. 


[UOaL]— Uarbled  Paper.  - 

dlSerent  colourat  leidi  and  ita 
knowi  kindly  gl'e  a  dewrlption  of 


iw  le  tba  I 
Will  ai 


[MOHO-Iron  TnmlnK.— I  recently  bad  a  fe 
I  berednosd  to  Sin.  ilia.  In  snenglaeer'atOia.aes 
ng.  By  how  mnoh  would  a  pnctlaQ  engine 
led  ?    1  rjld  It  with  three  eqi 


o(  >fl  turui 


>r  llgbt  CI 


>haltlng,  l|iu,  d: 

.,7ift.loi 

a  proper™ 

leol 

To  Mr.  WlmalinTat.— I  have,a 

/way 

Ingapark?    Ilea 

how  many,  and  where  ace  tin 

The  Biagnltjlng  power  which  an  object-glat 
quality  will  bear  l9  eummonly  elated  to  be  pro 
to  Its  aperture,  and  the  rule,  no  doubt,  holils  j 

thia  condition  ol  tbe  air  but  rarelf  occurs,  part 


aperture.    I  (hoold,  heweier,  bs  mccb  obliged  II 
the  igadoTH  of  Che  "B.K"  oun  refer  me  to  toitl 


II  always  be  parall 
le  end.    Wood.  )in 


[63036.]— Power  of  Bn^na.- 


ly  what  preunra  I  have  to  work  at,  boUer  Its  he 
'  learned  ?^J.  B.  B. 

[03031.]— "Pity  the  Sorrow*  of  s  Poo 
tan."— Who  waa  the  antbor  ol  the  veissa  kaewi 

[S30M.]— Braaa  Soundry,— To  "J.  H,"- 
natflur  mouldar,  1  hsve  always  had  trouble  In 
oores,  tbey  being  more  or  !•■  btckaa  In  remcvli 
boa,  evidently  eaiasd  by  aUoklBc.    To  pnTcna 


EHaUSH  HEUHAHIO  AKD  WORLD  OF  80IBN0E. 


it  bov  wet  ihonld  oc 


Ihdnwn  tron  oat  itamtSMtilj  kttar  nul 
«t  dlun.  ibould  ruiuar  pin  ba  U  M»  ahir 
■It  Toluu  r— OlCEHO. 
— BlMitrlittl.— What  la  tha  b«t  mode  ol 
V  »>•  BWdDila  oblonimtk  1  Vhin  ahould  tb« 
iMed  r  Woald  It  ba  laBlalBDt  to  pUoa  ft  luga 
nnaolad  wlIbtljB  poaltlTfl  pole  on  the  liabt  an'* 
Um  hwida  ■  brua  cod  conaaolsd  irith  ths  naga 

— ElMitro-lSatar.— Can  anione  loform  m 

orklng  BmB  two  houri  dil]/  ?— Cl.a0i.1r9. 

— I>7iiamo  Oolli.— What  ilia  and  qnantlt 

dumld  tb«r*  b«  lor  ahant  tsd  isciti  ooU  ol  1 

aaoh    coil  hailng   Iflle.    ol   win  I—  Bhobt 


-SoldorluK  Fluid— WUl  m 
a  ahic  wbf a  .oldorrogT  Jul  hi 


a  good  daal 


— DlasolTins-  Anibsr  In  Ohioroform  or 


ociD  to  ba  rimplj  thU, 

emperatara,"  ThliHuuda 
b«c»llloi>t  (»»:ll  flr. 
thcQliliileaup  like  ham 

ra  aoppUad  with  .  .ati 

ant,  bataofarlhiTa 

uy  procaaa  maka  It  tn  Ih 

-O.W.S.  RaKtne*,— I  iboold  ba  obtleBlII 

I  baH  glrlDg  oeotcHj  at  Ho.  3^1  oUia,  new 
ga  tuk  CDglnea.  A.Ua  ol  No.  SJM7  tjp«,  tn.  -- 
<«v  angliiti  ?    Tbeia  t.ODT,  3,014.  an  likB 
[0Dt«a :  but  oc  a  imallar  acala.    Thai  balongod 
IWI  and  Biater  lULlwa;.— Clyde. 
-  a.W.R.     Broad  -  a^uffa      Oood* 


1,— Can  Sir  0.  U.  r.  So 
mt.  lalorin  ma  huw  man 
,-cl»a,«id.llpo«lble.Ui 

ouffleld,  or  anj  other 
aogino  than  vara 
alioamaaanddataa. 

-  Wft  terwli«els. — wi  1 

la  tho^^bal^^spced   tor 

mlsaCa    or    4|It.   pet  ■ 
nMi.    frould  ,t  to  betlE 

-Bollsr-KMB    Pnnnea.-Can  ui^   o( 
«  luriiUh  me  with  a  ikelch  ol  a  boUer-plata 

coal  are ;  alu  lai  U  theca  (•  aDTlhLng  bsltai 
ny  for  building lame.    I  am  detlnniol  DuUng 

-Antidote  for  White  Le«d-Diut.-Mr 

ouiiagE-Hidi  makeioauKiiDatolnhilsaqnaa- 
.l»-le»d  duat,  which  bIt"  ma  IndlgBatloB,  and 
gnat  inllerlsg.     1  hare  beeo  Bsder  nwdleal 
but  with  no  banfflulal  reiull.    I  thai]  ba  glad 
DDT  numecam  leadera  wbomarhavs  eimlLaclr 

Doa  affeola  cC  tba  dnit,  and  taal  gntatol  lor  uj 

—  OiionlkT      Aro«. 
r-a  Pocket  itoofc,' a  table 
tJ.ltgHen-thatls.lhac 
tba  Teraadima  (height  o{ 

-  In      TemplaUm-a 
arc)  balDg  gl.en,  the 

-Bending  Brail  TnfalnK.— What  wonld 
iwar  to  ueud  airaigbt  leaglhi  qI  lift.  tieblFtl- 
Mtublug,  I-leln.  ibick.  Intorlght-aDgleaweapa, 


r  DFe  wliu  ibeH-llKhtdfnamadeaciIbedbjUt 
ol.SLl.  Hhould  bo  obliged  U  yon  would  glT. 
aol  the  nukgn&l{[aDgtb.  breadth,  and  thlckneae] 

-BnBlne.— 1  ebonld  tateam  It  a  Ittoat  1 
latol."  WL.uld  ohllgir  ma  with  the  dlmeaaioDa  0 
to  indloata  tH.P,  worklDgat  apreaaoraDTBDlli 


[«OH.1-aieOtrlo  ■Dton.-Wonld  aoT  oon 
dent  klsitl;  aaalM  me  t  I  biTa  two  rnaton.  on 
«bMll|lB.dl«mat«.l|hi.wlda,andl<larmatiiraa,  I 

-"■ '"-  -^ttl   Ilia,    dlaoeur.  llo.    wlda,   a 

:    they    an   ol  dllCarant   arraogE 
haatwo  BMgDeta  aide  bj  alda.ai) 


laBi.    Would  any  kind  re 


IS  bu  tht  two  magnate  lat  at  right  anglu  to 


r'/tlo"^'''Th'e°JoSon°thlS"ne'°a 


taoBlied.— A.  J.  P. 
[g»B0.1-lCiulMa  Olook.- 
mJ-bellllnihef---- '-" 


if  a  long  alook-oue, 

■wlog  at  tba  buk 
aoT  klod  taadar  glra  ma  lnatruotlo_  —   - 
ohlme  baiiallor  tlltM  or  four  aaay  tinea  I— J. 
[etOM.]— Oromn  Bellowa.— Will  Hmeon^  tell   me 

LffloDlty  Id  a^lDg  them  At  in  the  anglaa  of  Inaide  foldi 
idoatha  oocnan  dE  ontnid*  toldi  wltbont  ontUngt— 

[S90f7.]  —  Phototrmptaio.  —  To  9.  BorrORl,  or 


o  aplke  the 


■Die  ol  a 


Orauu^-Cha   aofoiw 
pbotograpliT  tell  ma  ' 

■omamduiarjplittailnaBolutlonoterTbuiuimn  huuiutc^, 
aa direetad a ahort time  ago  In  the  "B.  M.,"  and  when, 
■(tal  aipotinc  the  plate.  I  deialoped  It,  not  a  Teetige  of 
IchmhromaSo  eHeot  ihowad  ItaeU,  tba  otdj  dl9ennHi 
rom  an  ordinary  plata  being  that  tbli  one  wai  dyed  of  a 
ad  aolonr  all  oTai.— OBTBOcnsoiU'ria. 
[SIO«g.]— Ontunental  Iable-toC>— I  intend  to  lay 
laoei  of  wood.  l-lgu.tbliik,Df  an  Irregular  ehape,  to  form 
deaign  on  a  parfaotlj  larel  t*bla-top.    How  lun  I  to  om 

rrenoh-pollab  auna  t    I  haia  a  well-made  top.  and  wUh 


[giots.]— Brattloe  Olotti.— W 
ured  bratiiog  elath,  ticked  and  un 


rawoi.]— Lining  Brusee  w 

■To  -  T.  C,  BRIBTUL."— A  lew  pi 
ihanklully  reoeWed  aa  to  the  bei 
ranea.  aooenlrlo  itnpi,  and  othe 
landrel  to  l«Te  the  while  molal,  1 
at  often  break  jKrt  of  metal  wltb 
[fljoej.]— Dynunlo*.— A  lorie 
m^lh  elide  one  within  the  other. 


u  kindly 


ii  White  Ketal. 


tenuiBlag  tubea 


lans].]— Wheals  and  Azl«.— A  uhlle  ago,  I  Ukai 
hnngh  thaa  oolomna  <how  ID  make  a  good  oart-wlieal, 
nd  alio  how  to  at  the  anna  10  aa  to  mn  well  aftarwmrdj, 
mt  am  aorry  to  aay  that  no  oni  replied  to  th#  aaor*,  Imt 
aferrad  ma  to  aome  baok  nomben  that  had  sppiarad 
-' — ' 4  — vx — .t^  i.n  u  ..  ..  lunrtillln 

{8XIM.}-Latha  KBtten.-WiU  coma  ofouiattia 
ooireipoBdanii  plow  Mj  IE  a  Oat  pitoh  ohala  oooU  be 
aMI  u a ebeap  aotaitltnta  tor  bwk-gMTlnalootJatbaT 
1  find  I  oonld  r«dace  ipeed  to  aeyen  orelghtof  annk 

one  tried  apeedlng  ap  the  flywheel  of  a  lathe  are  ortixlD 
one  ol  cruik-ghaft,  almllar  tn  Britannia  Oo.'b  olrgnlai 


T  ladiaatliig  the 

nge  In  drililnB.~ 

by  giTing  pii 

.  ..  ,.iilble  (with  Uu 

edltor't  penniialoiij,  a  dnwlng  of  ume  t— H.  Brute. 

(eioge.J-Kepler'a  Third  I^w.-In  a  footnote  to 
...  1 . . ,_  .^.    -iiioi^g  .  J,  ,nap^ 

Ihon,  bj'leplet'aliw.p  :  P  ; ;  JJ  ;  DJ.    Ii  thli proportiim 
found  by  eitnctlng  the  square  root  af  eich  term  of  the 
lollowlug  propotilon,  whleh  li  the  •Impla  cipimlDa  of 
Kapler's  third  lnw  ;  p'  ;  P»  ; :  dJ  :  I»  t— T.  8.  ST 
[<WS7.]~Aitronom]r  and  BEathemaitloa.— Tha 


mipliihed  oorrdpond- 


;h  enghie  wu  atiad  with  Morlon'a  ralra 


aareial  DHthodf. 


are  arary  large  qiian(ltj,asd  hare  tried 

Uj  graateal  diiSoulcy  la  attar  haTlnc 

gat  the    powder  oc 

[eion.]— Boat  OarrUn.— Gu  anj  oE  oornadan 
lie  me  an  Idea  of  the  be«  Und  at  tarriaga  to  tak«_*iiiaU 


It  I  ha 
.tcnr-whiHled 
111  aink  in  the 
ana  t    Any  iniormatiDU  wui  rauon  ooiige. — JOINfta. 
[IJM7S.]-Qtillottlng  Olronlar  Bawa.— In  gullet. 


[61073.]- a-oIdOTea.—Oui  any  bcothat  metallugiit 

Jiow  It  la  often  uld  to  aiiat  a*  luoh  by  dUnton  of 

ompiinlee,  mining  englnBora,  4c     '-—  " .■—-—  — 

beiobjeot.    Pree  gold  might.  E( 


light.  DO  donbt,  be  proteotcd  by 
in  pyrlld,  and  thui  aacape  the  amalgama- 


il  greatly  oblige  1 


[eiuii.] -Pepper.— I  not  to  pat  np  maahi 
leoonlaatlag,  oreealDg,  and  griodlnn  peppers 
ny  book  published  gincg  luformalloD  on  aaoie 
irinkla  Irom  nadan  of  '  onn  "  will  oblige. 


y  SolnUon 


r  OelL 


[gwre.]-Balt  of  Hero 
-Wlllanyonelnfomma  lb 

(Ithor  alone  or  I  n  conj  unullon  wIth'aaultterMai;  "whloh  "iriii 
ut  for  aome  timt  without  polirisluE  :  atao  how  the 
tebaDeohlelt  eoluiicii  Is  preparedr     1  And  aulpbate  of 

ifailagly  eolnble  In  water,— 0W>. 
[MOTr.]-Bl«!trotTOin».  — Having    oartaln   on»- 


07g.]— Working  in  Sheet  Lead.— J 

In  the  AffhitBjtural  i—    "■-—■'- 
U  tbe  Agrloultunl  lUI. 


iloK  Tmdei 


e  with  AotdL-Oin 


BN6LISH  MECHANIC  AND  WORLD  OP  SOIENOB. 


iobnlCilaot  BOaUa  aold  oialiua  !•  wlil«d 
[•1080.]— HolatlnK    Crab.— I  •*< 


ntsbtt  itM  ftlw^Ti 
b*lB(  nlHd  or  lowi 
br  tDrnlsff  tbttbuid: 


geu,  whetlur  tht  Imd  wu 
td  Llid  lead  hftd  to  b«  Lowered 
It  tbs  hudlg  mi  l«t  go,  tilt 


F  cbimila  of 
Hrilotkboat 
iiTBtad,Md 


nitbod  ol  ipBlyiiig   (he  aqneoc 
■paiilM  to  •T<dd  ttia  HoMtlon  of  |ii 

[SSan.l—Bzplodbir  Gm 
■olcnUdo  naalBr  EiplaLn  ibe  auti 
tbit  bfcppoBed  Id  mj  o(Qa«  &  lev 
lor  7  jfit  put,  u  Arnnd  gu  bamat  with  ahlmn*];  In 
ntnlu  OH.  The  otbar  dv.  btlon  mr  olBsa  wia  opened  la 
the  mmiiiiei  aa  explcdoa  nMrnbUng  k  pUtol-eOM  wh 
htoid  bj  ft  mtMor  on  the  pramleei,  whloh  nport  ap- 
puantly  prooaeded  Ircm  the  oCoa,  and  on  the  door  being 
:^ — 1  .t.  .hi_».,  ol  tbt  bnnar  rtlerrsd  to  wis  roaod 
•d.  nin*  portiOBt  t^  the  glue  baing 
adjotidns.    ^e  gaa  had  been 


teljr  pntrarlied,  i 


tiunud  OIK  aa  aiaai  ine  niffiv  oeiorV'  i  boouid  ihdoq  iiEe  w 
knowtbeoanaaof  thlaohlmDejf  after  being  In  oieio  man; 
Tean,«ii>ladlng like  a'-FitiiMBnpttt'i  drop."— AN  Old 

SlIK9C!tlBIII. 

[81081.1— Spe«d  of  WatenrhaeL— I  harea  rtream 
pM^ngabont  liOOOoJI.  psr  mlnoM  over  a  Itln.  (all  In 
whJohl  hBTS  placed  «n  nodenbot  waCeiwheel  lUt.dla., 
lOltwiae.  Will  Bome  ot  our  pnctlnl  ntdan  kindly 
Inform  me  (he  flpqad  the  perlpherj  ihonld  brarel  to  glf  e 
tbe  beat  reeultr— Old  liDBSOHiBIR  o»  W  YIAHa. 

[tlOM.]- Siemana  Annatiua. 


olona  ooU;  B  B  lb«  ende  ol  the  wit,  and  lo  dd.    I 
wWud  to  omnect  np  the  «nd>  to  a  cgmmntator  In  the 

peealbte;  Knot,  cananyreader  iDggrat amethod?  Alio, 
what  onmnl  onght  I  la  eipml  Itom  It  T    The  armatiim 

aboot  Ulb.  at  No.'  K  tllk-coiend"  The  tdi^U  ate 
woond  with  «1b.  ol  Vo.  K.    Coold  I  MODtgt  luh  mil  to 

tSUei.I-BlMtlioaL-I  bHe  as  ammeter  and  a 
TtdtOMtar  b J  tb*  CoawUdated  SlMtiic  Oonpany ,  eipen- 
itTBlT  made  and  flnlihed.  hot  vbloh  apprare  to  wit 

ealtbntliiiwllb  a  alusls  blol- "     "■" '■-    • 

TOliBiatei  la  deflected  to  I 

aome  praotloal  man,  Inforoi 

abonld  ba  nanl  to  make  It  read  l-«  Initaad  ol  ii  I  With 
Ida.  or  two  immerted  platH  of  srbon.  or  Uln.  ' 
pcaad  enrlaaa  in  a  etiong  btohromata  nlotlO] 
naadla  of  ammeter  wai  dtlTca  op  K>  the  atop.— Own. 
•bold 
DolBg  Itiaa 


I   Ur.  Battone, 


<t  tha  cmnuid  (ant  of  the  orlgliial  leaaa)  In  front  o(  mj 
|nvn^(otlMiBialTta,pa[t  of  whloh  bat  bean  taken  ni 
lor uremaut, and thaotbH part  bat  been  glTon  to  tbi 

panih  bj  tht  bnllden.  In  ntum  tor  tba  pcrlib  makinf 
the  parement-  Tbe  boUderv  baTe  now  oome  on  ms  foi 
Eannent  lor  the  paTamesI  la  front  of  mi  hoiua.  Am  ] 
Dalle  ?— B.  W. 

[gmaj.l-Ffahliiff  Unac-Cao  uf  reader  Infon 
—  --'-  -■■-■- --  waCerproollDg  "'  "    ' 


A  METHOD  of  prodaniDg  a  lerew  or  boit,  which 
ii  adapted  to  noem  a  nDt,haTing  siUisr  a  lightor 
laf(-handianw-tli[ead,ooDBiata  in  forming  a  blank 
harug  two  oppoajte  are-shaped  portione  and  inter- 
neduM  flattened  poitiana,  in  ontting  a  threM 
vfOD  enob  blank,  and  in  inbaaqBentl;  ohuufering 
portiotii  ol  tha  thread  bj  meaDa  at  dice. 

Katftl  for  Baarlava.— To  maks  lining  i_    _ 
melt  In  a  ornoibla  Itlb.  of  copper  and  whiTe  thiiiB 
melting  get  a  big  ladle  and  meit  Z.ilb.of  bo 
81b.  of  antimcmvj  heat  it  rad  hot,  and  pour  the 
together,  and  tut  till  thoroughly  mixed. 


gauge.)— AH  IfTDBE. 

aolntloii  or  I 
In  10)  anlll 


CDpJOt  U 


tbe  labjtcti  ol  leTenl  piUi 
b«cn  eo  man;  anlalee  en  eltc 
pretand  to  ramamber  tbe  epel 
u  a  latter  haTlng  tbat  title  In 
what  yoa  maan— eepaciall;  aa 


il  XLHL    Tit 


it  in  dilate  enlpbsrit 
The  DMsailtTfcrn 

lilbli  a  giar  grannlai  i 
I  TerT  elmple.  Telapt 
«UnU.J— A..  7.  (Th> 
eltclro-platlng  tba*  a 
•pgolal  o»  rdettad  t 


ipeclman  eent  b 
a  kind  ol  btoa  h 
I  In  back  Totai 
lo.   (Iron  will  w 


Itb    qulak 


aniwered  on  p.  3S7,  Ian  Tolnma.)— OcillaDI 

preeenl.  nrj  little.  There  are  eenral  alectr 
Lmpa  in  the  market.  We  luppoee  tha  ureaHi 
ooltj       le    the    Eipenw.)  —  AUpniOK.     (D 

know  what  thai  waa.  We  •hoold  md  It 
lalthlngi  and  hall  a  [anhlng ;  bot  It 
fating  to  mix  tip  Iraotioui  ana  dedimua  li 
manner  )—a.    (Alnm.  tiiDgitata   ot   esda,  an 


1.  Ettaka9p(ob),  Ao. 


NOTIOXS  TO  OOBBBBFOHDSHTB 


OOBM(Jr»olntloutol.OM,byLink,aC  ((.(Ipewioh)         Ticii  ^(W""" 
?.  HewioB-Kllbee.T.  K.Bllllngton,  Maior  A  Beginner         Uelia'l  ^^-  \ 


:.  Hnaay-IlairiB,  Ooantrj 
aimer,  and  ATon;  to  1,030,  bTL.O.WadBwortb(CaEi 
L.  C  W.— It  wai  pointed  oat  In  tha  nait  nomber 

rerlooked  that  11  1.  tha  W  K  la  in  ohec 

Q  take.  B 
BOLAHD  OLDHAU  (Cnblln).— I,OJ)  le  a  tnn-niaTer. 
4.  FLiWS.-Inl,l«l,lII.-^^5i,  i.     ^^— 


rn 


Hajoa.— Tba  other  lolntlonB  ale  1.  B  takaa  B  (ch), 

Q  laka  P,  I.  4-B  I,  and  «.  Q-K  Kt  B. 

BLiCK  Pawm.— Thank«(orthfltwoproblomi;thej«liall 


Asswiss  TO  ooBiaspoinnirrB. 


U  aiirtfi  (a  lite  BDrroH 


ggpaI.)-TUN(. 
So^^l  and  i 


If  D.  181,  OTHo-flKI 


[n  the  U.8.  the  atw 


Write  on  ana  alda  at  tha  Km  onlr,  and  pot  diawlngi 

lluitratloDeon  aapantaplaMeol  nvat.    1.  Pnttltlea 

»rlea,  and  whan  anawanng  qoBka  pnt  tha  nnmban 

u  wall  B*  tha  tltlaa  <tf  tbo  qoMlM  to  whloh  the  repliei ' 

tar.    I.  Mo  ohaiga  la  made  IS  liiaiiillim  lattara,  qnnlea,  ■ 

ripllea.    <■  Latieia  or  qoeriaa  aiklBC  tar  addraaaea  ol  j 

innlaatnran  or  aarnapaadantB,  (■  WIH*  teela  ac  other 

(Idea  lao  be  parobaaed,  at  rapUaa  clirlm  locA  laloma- 

..jB,  aavwt  ba  Inantod  anept  w  adVolkaHnta.    t.  So 

la  aaawarad  thiongh  the  peat.    a.  Lettara  aant  to  oorre- ' 
ipendanlB,  nndar  eont  to  the  Ullor,  are  not  lomidad.  i 


(Any  good 
Hon.  wa,  51 
or  by  gTlading 


(Bqiul  paiU.)— ; 


BpaoadaTolsd  to  lattai 
the  gaaatal  good,  and 

tlonatDoh  aa  an  indli 
ndual  lutanat,  and  wl 
■alTa,  l<^  to  ranllea 
UolamD 


ilallj  drawn  to  hint  Ho.  <  The 
qnerlea,  and  repUea  la  meant  lor 
la  lottatr  to  oeonp;  It  with  qoaa- 

'hloh  are.    The  "aixpennj  Sale 
our  teadeiawUl  aTall  Ihauaeliw  of  H. 

,  -je  thelnltlalB,*e, 

Wadneaila)  OTealng,  Slarob  M. 

Pi.(iii«_„ 

!o.— D.G. 
—J,   lIoQ.—EJinon.—Pllonoaoope.-lJnBsllot.— Joiner. 

— O.  Balph.— B,  B.  Taaghtou.- Eleotrlolan.— J.  Q.  Qnb-' 


^duk'him™^^'n, 

dSithe°wo'i™ 

stSiSru 

-C.   0. 

le  do.lg« 

fl/mH*i 

of  artlclM  on    ■  Paltai 

appsireJ  in 

r"-^ 

°"A"^«^.HS1S 
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UGBOSCOPICAL    AII7ANCX8.-Z7II. 
Bt    Dr.    aoYHTON-PiGOTT,  M.A.  Cantab. 

Ti.S.,  P.B.A.8.,  Memb.  Roy.  CoU.  Phy- 

■iaumi ;   Fell.    Otunbridge  Phil.  Society  ; 

fornurl;  Fellow  of    St.  Peter's  College, 

Cambridge. 

SUOmotloa,  Anolant  and  Xodsm. 

THE  phalanz  of  plulosopbera  who  have 
derated  themselTM  to  this  department 
•f  ntence  enrols  the  most  distuignished 
umos  on  record  for  nesrlj  250  yeirs.  Bat 
it  wu  not  till  nearly  200  years  that  a  man 
^{Mued  oompetent  t«  unraTcI  this  strangfe 
■jifary  in  light. 

Abont  1&40  Grimaldi  wrote  1,000  colnmas 
n  alfgMit  Latin,  giving  many  diagmma. 
Haaks  mod  afterwards  gare  a  Bdq  paper, 
Thioh  tonched  the  key  of  the  poeitien  ;  so 
did  Newton  and  Haygheiis.  Yoang,  the 
hiUiut  Mcretary  of  the  Royal  Society,  now 
Ut  tlw  Mid  centre  of  thu  moat  difficult 
tnget  Freanel,  Frannhof  er.  Airy,  Herachel 
(norakenld  I  emit  the  naue  of  La  Grange, 
tt  Tnrin),  Potter,  Lloyd,  Brewster ;  then 
«aw  Btokea,  Helmholti,  and  a  boat  of 
itlwn.  All  these  labenrad  inceasantly  to 
Nlretbv  diffraction  mystery.  The  materiality 
rf  light  and  its  emission  theory  were  sban- 
doMd  for  a  lumioiferaas  ether  perfectly 
ihatao,  penetrating  alt  bodiea  and  all  space 
witii  iiioonoeinble  force  and  rapid  andiila- 
lini. 

The  OBdulatory  theory  of  light  was  eata- 
MuheJ  bj  innnmerable  esperimenta  and 
flwli,  and  not  among  the  least  are  those  dis- 
mayed by  diffraction  phenomena. 

WoUmton  waa  the  very  firet  to  discover 
the  Uack  lines  which  cross  a  very  pore  solar 
■peotnud.  Bat  siter  him  Fraunhufer  ex- 
tmiiiwl  them  with  such  philosophical  care 
■Dd  nSnement  that  they  are  now  generally 
sailed  1^  his  name. 
Three  ordms  of  lines  can  be  produced. 
'  Rnt,  tlxiae  arising  from  the  solu-  spectrum ; 
■HMtdly,  interference  ;  and  thirdly,  difirac- 
fion  nmcitta.  The  second  and  third  are  often 
luxed  np  together. 

Is  niing  tdesoopes,  most  beautiful  varietiea 
<n  dillr>0ti<m  spectra  can  be  obtained  by 
flying  variona  disct  and  annular  apertures 
tethe  objact-glasi,  provided  a  brilliant  bat 
■iuite  pencil  of  rays  can  be  observed  at 
Mae  distance.  I  have  employed  the  leisure 
hwn  of  many  years  in  watching  these  things. 
A  imall  IJin.  telescope  of  superb  quality  (by 
Tnlle^)  enlarged  a  star  disc  with  perfect 
•foali^  on  both  sides  of  the  best  focns  with 
■wee  any  diffraction. 

Ke  better  the  glass  the  thinner  and  mor« 
Uinte  ware  the  diffraction  rings  round  a 
*r.  I  have  a  magnificent  glass  of  3^in.  by 
BWnholf  of  Mnnich,  which  renders  the 
dibaetion  rays  so  delicate  and  few  as  si  moat 
bsso^ie  detection.  It  is  the  same  in  the 
■mtoscc^.  An  object-glass  made  for  me  in 
1S62  by  Powell  and  Le&land  produced  one 
hcge  broad  brilliant  diffiractien  ring.  The 
•me  ^laas  gave  a  bright  blnrrod  outline  to 
any  insect  scale.  This  marginal  brilliance 
»s  always  ascribed  to  unavoidable  (!]  dif- 
Wotion — a  most  convenient  term  for  onex- 
^ined  phenomena. 

That  the  number  of  difEraction  rings  is 
wpendent   npon    interference   phi 

(Hsedby '—--■-- 

ibemtioi 


by  overlappii^  cones  due  to  spherical 
nratioD.  ia  fnlly  demonstrated  in  my  paper 
1  Circular  Solar  Spectra."    In  the  foci  of 


■  plano-convez  leui  exposed  to  a  minate 
Winder  of  lanlight,  I  have  counted  no  less 
BBS  48  magnificent  rings.  These  all  gradu- 
iSy  diminished  in  nnmber  as  glasses  ef  leas 
TOb.  ZX.V.-a'*.  U4B> 


aberration  were  employed,  until  at  lost, 
under  a  very  perfect  glass  for  forming 
miniature  images,  they  were  actually  reduced 
to  two  or  three  under  1,000  diameters. 
Colonel  Woodwud  aocnrately  described  the 
difFraction  lines  seeu  outside  the  margins  of 
a  gnat  scale  as  follows  : — 

"The  longitudinal  diffraction  lines  are 
clearly  seen  alike  in  the  microscopic  image 
and  in  the  photographs  to  estend  into  empty 
space  beyond  thecontour  of  thescales,  almost 
as  far  as  the  ends  of  the  bristles  in  which  the 
parallel  ribs  terminate."" 

He  noticed,  also,  that    they  increased 
number  as  solar  light  was  more  obliquely 
used,  though  passed  through  a  strong  bine 
solution  of  copper  to  produce  homogeneous 
bluelight.t    '^  "  ^ 

The  diffraction  lines  generally  follow 
contour  of  the  object.     If  straight  edges 
viewed,    the   lines  are    straight ;   if  circular 
discs   be    observed,  they    are   also   circular. 
Brilliance    is    necessary  for   their  complete 
development,  and  a  very  small  cone  of  light. 

The  size  of  the  bright  rings  and  dark  ones 
has  been  elaborately  calculated  by  Sir  G. 
Airy  on  the  basis  of  the  undnlatory  theory 
of  bgbt  ;  but  no  explanation  has  been  found 
for  their  variable  size  in  large  and  small  stars. 
Ia  every  case  where  the  brilliance  is  subdued 
these  rings  begin  to  fade.  Thus  when  clouds 
pass  over  Arcturus,  the  rings  all  disappear, 
and  even  his  disc  diminishes  to  a  point. 

In  all  the  old  photographs  of  microscopic 
objects,  bright  npots  are  always  surrounded 
with  diffraction  rings,  and  Nobert's  18th  and 
19th  bands  were  obscured  by  a  great  many 
diffraction  lines,  which  made  accurate 
counting  almost  impossible,  even  in  the 
photographs  of  Woodward,  of  Washington. :f 

My  friend,  the  Rev.  J.  AUinson,§  exhi- 
bited here  a  double  series  of  difEraction  lines 
of  great  beauty  by  placing  two  narrow  alita 
behind  the  microscope  object-glais  (with- 
drawing the  eyepiece). 

Diffraction  spectra  vary  almost  infinitely, 
Mcording  to  the  forms  of  the  apertures  or 
interrnptious  occurring  in  the  transmission 
of  rays,  placed  either  in  front  of  the  object- 
glass  of  a  telescope  or  benind  that  of  the 
microscope.  Fraunbofer  succeeded  in  cou- 
Btructing  wire  gratings  of  perfectly  parallel 
wires  0-00202  Paris  inch  thick,  and  about 
0-00:186  apart,  also  in  Paris  incbes.||  Aslit 
1-lOOth  parallel  with  the  wires  waa  illumi- 
nated with  B.  narrow  beam  of  light.  Diffrac- 
tion occurred  :  a  bright  central  bar,  supported 
by  two  dark  spaces,  and  then  oruamented 
with  a  series  of  coloured  spectra  of  perfectly 
homogeneous  colouring,  not  shaded  off  ;  Uie 
riolets  were,  unlike  the  usual  solar  spectrum, 
placed  inwardly,  while  the  reds  were  outwards. 

The  spectra  formed  by  glass  ruled  accu- 
rately with  a  diamond  are  worthy  of  attention. 
Fraunhofer  met  with  a  puzzling  peculiarity. 
Some  of  his  glass  ruled  gratiags  produced 
spectra  of  a  different  breadth  on  the  right 
Oind  left  side  of  the  centre.  Ho  suspected 
this  was  owing  to  the  form  of  the  diamond 
cutting-point,  and  discovered  tliat  by  tilting 
the  tool  he  could  at  length  produce  sym- 
metrical results.  No  one  knows  the  shape  of 
the  glass  grooves  in  Nobert's  test-bands.  A 
magnificent  class  of  optical  phenomena  is 
described  by  Fraunbofer.  Substituting  for 
these  gratings  very  small  apertures  of  regular 
flgures — suon  as  circles  and  squares,  either 
"  igly  or  arranged  in  regular  forms— in  groat 

mbera,  as,  for  instance,  when  two  wire 
gratings  were  crossed  at  right  angles.  In 
[he  bands  we  can  plainly  see  the  origin  and 
minute  structure  of  the  vertical  and  croesed 
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fringes  of  diffraction.  As  the  number  of 
the  apertures  increased,  the  spectra  became 
purer  and  more  vivid.  Frannhofer's  diagram 
of  the  spectra  produced  when  the  two  wire 
gratings  are  crossed  may  be  justly  termed 
the  most  munificent  phenomena  in  the 
whole  range  of  optical  science  (Sir  John 
Herschey. 

Here  is  one  of  the  most  simple  of  all  the 
experiments.  If  a  pin  be  held  in  a  strong 
divergent  beam  of  light,  and  its  shadow  be 
examined  on  a  sheet  of  white  paper,  it  will 
not  appear  black,  but  always  luminous  in 
the  centre  ;  besides  this,  some  of  the  rays 
are  deflected,  and,  meeting  on  the  paper, 
cause  interference  bands,  varying  in  colour 
with  ordinary  white  light,  but  devoid  of 
colonr,  being  black  and  white  if  homogeneoua 
light  be  used.  A  minute  round  hole  changes 
the  phenomena  ;  a  black  pateb  is  seen  sur- 
rounded with  coloured  fringes. 

Ezperimenl. — If  an  opaque  pointed  body 
be  placed  in  the  solar  beam  passing  at  a  dis- 
tance through  a  minute  hole,  the  spectra  of 
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diffraction  may  be  viewed  with  a  lens,  moat 
beautifully  though  complicated.    Fig.  1  is  a 
diagram  of  the  effects  produced. 
{To  he  conlirtuet/.) 
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a 

Souths. 

At  Qreenwicb  Ueaa  Noon. 

1 

Kight 
Ascen- 
sion. 

Declina- 

Uon 
North. 

Bidereal 
Time. 

h.  m.  s. 

h.  m.   s 

.    .  .    Ih.m.     s. 

0    3  58'6BrM 

0  42    U 

0    2  2»'4e., 

1    0  1! 

0    1    605  „ 

1  19  3)^ 

8  18    9'    1  17  32-45 
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1159  48'lCAii 

i.\ 

I1C8*U79„ 

1  55  3ail  50  41     1  SB  57-98 

jb 

11  E7  44-44,, 

2  14  2513  30    3'    2  Hi  40-75 

-^  ~  nilurUHcpa  ifl  one  oi  boa  oigflf  ltjiiia  uiiDgi  X  KODW. 
Formeilf  FelluT  inJ  Tator  of  Bid.  Suhi  Ooll»f, 
ibildgeinitdenlherc. 
TlKH  tn  l-HO  ud  l-]Utb  mpwrtlTtl;. 


The  method  of  Snding  the  Sidereal  Time  at 
Local  Mean  Noon  at  any  other  slation  will  be 
found  on  p.  383  of  Vol.  XLIV. 

The  Snn  may  be  watehed  for  the  occasional' 
spots  which  rarely  appear  on  his  surface  ;  but 
they  arc  singularly  small,  few,  and  far  between. 
During  the  earlier  part  of  the  month  the 
Zodiacal  Light  may  still  be  seen  after  Bun^L 

Xhe  Koon 

Enters  her  First  Quarter  at  1h.  528m.  in  the 
afternoon  on  the  Ist,  and  ia  Full  at  5h.  3S'3m. 
a.m.  on  the  8th.  At  thfs  date  higii  tiiles  may 
be  expected.  She  will  enter  her  Last  Quarter 
at   In.   3.8m.   in   the    eailj    osn.t^'Ci.i  iiV  'Cd& 
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Evening  Star,  and  ib  now  becoming  a 
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Ec  Eclipse  :  Oo  Occul:*:;o:i ;  Tr  Tra=^:  vf  satellite  :  5h  Traasii  of  Shadow  ;  D  DiappBtf" 
.  ajice  :  R  Reappearance :  I  Inrrecs :  E  E^t«:».  The  printing  of  a  pheBomoioa  in  ewmt 
,  ehjTs  :ha:  iia  Tiaibility  ii  riz.ier«c  Ij^ibif^  either  by  the  brightsMf  of  the  tvihgH ' 
■  by  Jupiter's  prcximity  to  iLe  hc-rizcz. 


oe  it  will  bo  seen  that  Venus  will  travel 
a  considerable  portion  of  the  constella- 
ries  and  over  a  portion  of  that  of  Taaru«  : 
g  between  the  Hyades  and  the  Pleiade* 
oonrse.  She  will  be  in  conjunction  with 
ne  (2^  35'  North  of  him)  at  5  p.m.  on  the 
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Timefl  of  the  Onatest 

the  Pour  Innar  SatolHt—  of  Satazm.* 


HlflfngaHoaa  rf 


into  conjunction  with  the  Sun  at  11  p.m. 
a  24th.  and  is,  of  course,  absolutely  in- 
I. 
he  brightest  of  the  Minor  Planets, 

Vesta 

into  opposition  to  the  Sun  on  the  ICth 
>ril,  we  give  an  Ephemeris  of  her  for 
tenth  day.  Observers  with  keen  vision, 
ng  exactly  where  to  look,  may  quite 
ly  pick  h«r  up  with  the  naked  eye. 
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m  tfds  it  will  be  seen  that  Vesta  is  tra- 
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An  illustrated  description  of  the  above  table  will  be  four.d  on  p.  384  of  Vol.  XLIV.  •  Ehsa  dWi 
not  attain  its  greatest  Eahtem  Elongation  at  any  hour  when  observation  is  possible  thronp^ 
out  the  monthl 


all  night  long.    HeooBMi 
Sun  at  1  Ih.  ajn.  on  the 

.... ,  .... Declination  renden  his 

i  present  position  a  by  no  means  faTOorablo  M 
■for  the  observer.    His  equatorial  diameter in> 
!  creases  almo&t  iase^bly  from  40^*    at  the 
Is  an  Evening  Star  after  the  8tb,  and  is  now  i  beginning  of  April  to  41*4  hf  the  end  of  it 


of  the  1 7th  and  18th  of  April. 

Jupiter 
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Jupltor. 

■sa 

Riffht 

DecIiDation 

Aacension. 
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h.     m. 
U      7-1 

U     17-1 

h.  m. 
1     30-7  n-m 
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U      !■{! 

11       5-3 

1      89    „ 

11 

U      2'1 

10     GU-3 

13    M-5p.m. 

16 

13    59-8 

10     37-4 

13    20-5    ,. 

21 

13    B7-3 

10     21'3 

Zt 

13    61'9 

10     IM 

11     36-3    „ 

MICRO-OBQ&NISHB    IN   THS  ATMO 
8PHEBJ1. 


It  will  lie  gathered  from  the  above  Bphemi 
that,  during  the  month  of  April,  Jupiter  i 
describe  a  abort  retrograde  aro  helow  the  i- 
nuLgnitude  star  ■:  Virginis. 

Is  an  Bvening  Star,  hut  is  aoiv  approaching  the 
Weat,  and  should  ba  looked  for  bb  booh-"— 
vcnget  aa  may  be  to  be  at  all  well  seen. 
eqnataiial  diameter  deorevsea  almoBt  inaeitsiblj 
trom  168"  to  IS'2'  during  April,  He  is  ii 
fiudnture  with  the  Sun  at  1  a.m.  on  the  6th. 


.   the  I 
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Bight 
iKsenrion. 

DecliDBtioQ 
North. 

SonUu. 

h.    m. 

h.    ni. 

1 

7     8-5 

22    29-6 

6    S9'3p,m. 
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7    9-2 

22    23-9 

6     10-3    „ 

11 

7  100 

32    27-9 

5    51-fi    „ 

16 

T  xri 

22    26(i 

e    330    „ 

7  13-3 

22    2:.'0 

5     l*'a     „ 

3a 

7  13-7 

22     23' 1 

i     5U-3     „ 

StaitiDg  thus  from  a  point  to  the  N.E. 
of  {|' Geminomm,  Satnm  will  travel  towards  i' in 
the  same  conatellation,  and  be  found  oloBe  to  tbe 
laob-naiaed  star  at  the  end  of  the  month. 

althongh  he  ia  not  in  a  very  favourable  poai- 
tion  for  the  obserrcr,  ia  jet  above  hiH  horiion 
all  night  long.  Ilia  angular  diameter  of  i"  re- 
maina  unchanged  Chroaghout,  the  month. 
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Eight 

Declination 

SoDthB. 

AscenMon. 

k.     m. 

h.    m. 

1 

12    39-4 

S 

12    3S-6 

3     31-8 

11     BB-S    „ 

11 

12    37-8 

3     16-9 

11   ie-4  „ 

12    37-0 

3     12-1 

12    3(>'3 

3      7-6 

10  ar-r.  „ 

26 

12     35-6 

3      31 

10     17-2    „ 

Tbe  Bhort  retrograde  aro  thoB  doecribed  bj 
Ufuna  lies  beneath  y  Virginis, 

Kept  line 
Ii  invisible. 

Shootlntf  BtBTB 

Sliaiiltl  be  looked  for  from  tbe  lltli  to  the  13th . 
fnni  tbe  ISth  to  the  23rd  (notably  on  tbe 
ttth],  and  between  the  26th  and  30th. 

SiMnwioli    Msaja     Tltat    of    SontUnr    of 
Ten  of  the  Principal   Fixed    Stara 
the  NlKht  of  April  lat,  18S7. 


Souths. 

h.  m.    i. 

(CsBori              

,.,     7  31     2-70  p, 

.  CisiE  Hajoci« 

...     B  12     097    , 

■H,dr«          

...     »  42  30-21    , 

B^M              

■  UiKBHajoru 

...  10  It;  582!     , 

...  10  33  61-81    , 

iCorvi 

...   11  24  2MI    . 

r' Virginia       

...  11  r.5  C3-83    , 

1  Canum  Venatioorom 

...  12  10  3a-87    , 

Spioa  Virginis 

...  12  Sa     4'21     , 

Tke  Method  of  finding  the  Oreenwich  Mean 
lime  of  Soothing  of  either  of  the  Stare  in  the 
•bora  List  for  an;  other  night  in  April,  as 
pli  tkat  of  detarminiag  the  Local  instant  of 
jti  Tranait  at  anj  other  Station,  will  bo  fonnd 
m  p.  3S4  of  Vol.  XIiIV. 


orgaai^ma  in  tbe  Atmoapbere"  waa  read  laat 
week  before  the  Sooiety  of  Arts  by  iDr.  Peroy 
F.  FraakJand,  B.Sc.  who  has  lor  aome  time 
been  invettigatiog  the  aabjeotaiid  examining 
r  ol  various  parte,  in  order  to  obtain 
information  aa  to  the  distributiaa  of 
organisms  in  the  atmosphelt 
well  known  that  tbe  air  we  breatJie,  e 
some  «potH  and  at  high  aUItudes,  ie  positively 
laden  with  living  orgaaiama  or  their  genua,  a 
few  of  whioh  play  a  useful  part  in  tbe  eoonomy 
of  nature,  while  others  are  saapeoted  of  being' 
inimtoal  to  baman  life  in  certain  oooditionii. 
To  tbediBtingraisliedFrenohmaii,Laaii Pasteur, 
we  owe  tbe  fiiat  clear  demonistratioa  of  the 
truth  of  what  had  been  prerioualy  snspect^d, 
while  Prof.  Tyndall  may  be  said  to  have  proved 
the  case  for  Che  opponents  of  spontaneous 
generation  by  his  researches  in  connection  with 
the  atrial  microbes.  The  presence  of  living 
organisms  and  germa  having  been  demon- 
strated, endeavonre  were  made  to  ascertain  the 
actual  number  to  be  found  in  the  air  of  dif- 
ferent localities.  Suitable  cultivating  media 
are  exposed  after  steriliaation  for  the  germa 
and  otganisma  to  settle  upon,  or  air  ia  drawn 
through  tubes  oontaining  similar  cultivating 
media,  and  the  numbers  are  estimated  from  the 
iloniea  "  which  develop  after  aeveral  daja. 
Taking  samples  of  ten  litres  of  air  from  above 
the  roof  of  the  Science  Schools,  Sonth  Ken- 
lington,  Dr,  Percy  Frankland  found  averages 
ranging  from  1  colonies  in  January  to  Ida  in 
Augnab.  In  ten  litres  of  air  taken  from  tbe 
t«p  of  Primrose  Uill  he  found  9  organ: 
while  in  a  similar  quantity  of  air  taken  a1 
bottom  of  the  hill  (a  ditference  of  less  than 
100ft.)  he  foand  24.  From  the  top  of  the  apire 
of  Norwich  Cathedral  (300ft,)  be  obtained  7  aa 
compared  with  1$  on  Che  ground,  while  from 
-'     air  near  the  Golden  Gallery  of  St.  Paul' 

irganisms  were  obtained  as  compared  with 
70  in  the  Chnrchyard,  10  litres  of  air  being  the 
quantity  in  each  ciue.  The  resulta  of  those  ex- 
perimeuta  agreewithotherB.whichshowthatthe 
higher  the  source  from  which  the  sample  of  nii 
'  obtained  the  fewer  the  organisniB.  Locality 
.  .0,  exhibtta  a  great  difference  io  tbe  numbers 
for  Dr,  Fischer  tounil  in  12  eiperiments  made 
not  less  thaa  1^0  sea-mile^  from  land  II 
nplea  of  air  were  absolutely  ge: 
the  remaining  sample  only  a  single  organiam 
is  foaod.  In  experiments  to  asoertom  tbe 
nnmber  of  organisms  falling  on  a  square  foot 
in  one  minute.  Dr.  Peroy  Frankland  obtained 
IS  in  four  experiments  at  tbe  chcmioal  labora- 
tory, and  1,662  in  two  experiments 
Natoral  History  Museum  on  a  Whit-Uonday. 
Similarly,  in  a  third-class  carriage,  while 
travelling  from  Newmarket  to  London,  with  a 
full  complement  of  passengem, 
closed  window  deposited  no  fewer  than  3,120 
organiama  on  a  aquare  foot  in  cue  mil 
That  number,  however,  was  exceeded  id 
experiment  mode  in  a  barn  where  Qail-tbi 
ing  was  being  prosecuted,  and  the  atmosphere 
wasviiibly  liuien  withduat— the  extraordinary 
result  of  apwarda  of  8,000  organisms  being 
obtained  in  one  minute.  Dr,  Percy  Frankland 
says  it  wonld  probably  be  difficult  toflndaplace 
in  which  the  suspended  microbes  are  in  greater 
numbers  than  in  a  barn  while  throahing  is 
going  on.  Continuing  bis  investigations,  he 
naturally  mode  impcovemenid,  or,  at  least, 
modiScationa,  in  the  methods  of  taking  the 
saroplei  of  air,  and  in  theaubsequent  treatment 
to  which  the  organisms  or  germs  are  subjected  ; 
but  the  general  results  previously  obtained  by 
himself  and  other  observers  were  not  affected, 
while  a  further  fact  was  demonatrated— viz,, 
that  aerial  micro-organisms  do  not  QoaC  about 
iu  aggregates  or  masses,  hnt  as  iaolated  in- 
dividuals. It  will  naturally  be  asked.  If  these 
minute  organiams  are  so  numerous,  of  what  do 
thoy  oonaist,  tor  they  connot  all  be  pathogenic  I 
They  are  of  many  different  kinds— moulds, 
bacilli,  micrococci,  and  various  forms  of  yeaat, 
sacoharomycca.  Of  the  moulds,  the  beat  known 
is  the  J'citiciUiiim  glav<:mn,  which  thrives  ao 
vigorously  in  puts  of  preserved  fruit  ;  but 
moulds  are  in  reality  the  moat  widely  dis- 
tributed of  all  organiams,  for  even  iu  those 
luoslities  or  at  those  altitudes  wberB  fewest 
organisms  are  found,  the  proportion  ol  moulds 


is  much  higher  than 
or  of  inclosed  spaces,  which  is  accounted  for  by 
their  greater  buoyanoy.  Tbe  dilTeient  kind! 
of  bacilli  and  miorocoooi  occniring  in  the  air 
are  less  generally  known ;  but  tbe  importanoe 
of  studying  them  ia  now  fully  reoogntaed- 
Same  few  forms — those  which  give  rise  to 
striking  appearances  when  growing  upon 
natural  nutritive  media — e.g.,  articlei  of  fo«d 
— have  long  been  known,  and  at  timet  have  ex- 
cited much  curiosity.  Thus  the  Miorococciu 
prodigioana  of  Cohn  (realty  a  bacillna,  according 
CO  Dr,  Percy  Frankland)  produoes  what  has 
been  called  ''  blood-rain "  on  bread,  Iu:.,  and 
nourishes  in  milk,  to  which  it  imparta  a  blood- 
r^  colour.  M.  chlorians  (or  B.  ohiorinns)  ia 
very  common  in  air,  and  forma,  on  tuitable 
matter,  sap-green  mncoua  masses.  Amongat 
other  pi;;ment  -  forming  aerial  organisnu, 
Saccbaromyoes  roeaoeua  is  freqaenCly  preaeiitt 
as  are  also  M,  candlcana,  M.  roaacens,  H.  cami- 
oolor,  B.  aureus,  and  Sarcina  anrantiaea, 
while  the  hay  bacillus,  or  B.  subtilia,  ia 
well  knowa  by  ite  effects.  Little  ia 
known  in  oonneotion  with  tbe  functioiu 
thera  micro-organisms,  though  it  hai 
been  clearly  established  that  tbe  variou 
prooesses  of  spontaneous  fermentation,  decay, 
and  putrefaction  are  due  to  their  action  ;  bat, 
aa  Dr,  Percy  Frankland  gays,  recent  researches 
have  shown  that  many  of  the  moat  familiar 
changes  of  this  kind — e.g.,  the  conversion  of 
sugar  into  lactic  and  other  adds — are  capable 
of  being  brought  about  by  the  agency  of  dif- 
ferent forma  of  miuro-organiama.  So  far  it 
may  be  said  that  tbe  existence  of  pathogecdo 
forma  in  the  air  has  not  been  demonstrated, 
though  some  of  the  aerial  micro-organisms  aM' 
pathogenic  to  a  few  of  the  lower  animals,  aad 
others  may  be  so  to  man  :  benoe  the  antiseplie 
treatment  of  wonnda,  and  the  Listerian  pioctiott 
surgery.  Dr.  Peroy  Frankland  considers 
Chat  it  is  the  chemical  side  of  bacteriology 
which  at  present  imperatively  demands  atten- 
tion, and,  thanks  to  Uie  labours  of  those  who 
have  studied  mioro-organisms,  the  difficnltie* 
which  once  stood  in  i^e  way  of  investigating 
the  chemical  phenomena  of  bacterial  life  have 
been  considerably  reduced  ;  bat  it  is  the  patho- 
logical side  which  has  most  interest  to  hnmanity 


A  SEW  METHOD  OF  EXTRACTIMfl 
ALUMIHIUM.' 

WE  have  reoently  had  the  opportunity  af 
seeing  commBrciolly  pnie  meiailio  alumi- 
nium pruduccd  direct  from  lU  ore  by  a  prooen 
invented  and  oanied  out  by  Dr.  Klciaer,  of  Zorioh. 
The  entire  operation  only  oocnpieB  trom  two  to 
three  bouie,  and  is  eSeatad  by  tbe  limplatt 
apporatm,  A  steam  engine,  a  dynamo,  aud  a 
beutb  or  melting  veascl  are  nil  thtl  are  abtolutely 
neoesairj,  and  by  these  applianoei  the  alnmiuiiua 
is  divoroed  from  the  elements  with  which  itia 
combined  io  the  ore,  nod  ii  pruduoed  in  lumps, 
which  vary  in  s'ik  from  a  m»irow-tBt  pea  to  a 
small  potato.  The  sgeuL  which  e&ucti  the  reaction 
is  the  electric  current,  but  it  playi  an  entirely 
dififcect  part  from  that  which  It  takes  in  tlM 
C^clei  alumioinm  furuaoe.  In  Chat  tbe  cartent 
is  merely  a  aoaiae  of  heat,  and  lervea  to  laiae  the 
aluminium  ore  (curandum),  togeUier  with  the 
copper  and  the  cuben,  by  whieb  it  is  larrounded, 
tu  Buch  a  tamperaiure  Cbit  tbe  oxygen  io  tbe  ore 
oombines  with  the  carbon,  and  the  oluminioB 
alloys  itself  with  tbe  copper.  In  the  Eleinei 
prooesi  it  is  the  cbemiiwl  power  of  tbe  oDirent 
which  is  principally  brought  into  play,  the  metal 
bsing  eitraoted  by  eleotrolynii  atalowlampsratare. 
At  the  same  time  there  is  auffiuienb  beatdevelopM 
Co  fuse  the  ore,  and  thu<  bricg  it  into  a  Quid  oon- 

beture  it  can  b«  electrolyeed.  At  the  aubitalMe 
employed  melta  at  a  low  heat  it  r&pidly  attaius  the 
flnid  iUXe  and  Ixcomsa  a  oonductor,  and  after  thii 
is  arriit'tl  at  there  is  little  cr  nu  further  rite  of 
temperature,  as  the  comparatively  large  area  of  the 

the  current,  end  benee  after  tbe  preliminary 
uperatiiiu  is  Dumpletc  the  action  becomes  mainly 


le  current 
■ring  ■  doable 

led  as  f ar  aa  ^ 

i*w"she4,'"The 


"month,  at  nt 


fc.';'   >'"»;. 


"Wthayth    ~,■,^*i".■w 
■ -_J^l^^'5j|™narj- Ob 
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is, 


«         0     iu;;    '    0     63-4  " 

__^^__^     ;  1  16-3  If. 

^  "J*  now  verv  L^'^-Pointa 

■'"J»;_.»S'"'""M/to' 


'■*  »ai  ba  ^„  .r ;— • 


«Wo  that  VMt,  i 


whit? 


Ik  ult  ii  diuoLTfd. 


nTire.1n.'«ii  ok,  which  Es  inioluble,  i:( 
driCii  inil  reiDrned  to  ths  bitb.  It  will  bs  lera 
tram  t^ii  that  the  two  ctemcnti  of  the  proNU  u* 
the  ore  anil  !  he  powemquiTcd  to  drive  toe  dyiuiaio. 
Aji  jlnmininin  eaten  into  verj  firm  nnion  with 
othei  boditi  it  reqaires  the  eipcodituce  of  &  Isrge 
■mojnt  of  ensrgy  lo  brenk  up  the  eonuectiou,  tba 
theoretical  lesolt  attuoed  by  m  unoimt  of  eleotiio 
energy  Tepreaented  by  IHJ*.  per  hour  being  3^ 
grammn  l|,V,1b.}  Of  eoufH,  the  foil  efficienej 
ouiuat  be  obtaiURi  in  piaotioB,  bat  in  ui  aiperi- 
ment  made  ia  London  by  Dr.  John  Hopkinion, 
F.R.8.,  ft  ippeua  that  3  graminei  of  metal  per 
H  J*,  are  ilreBdj'  attainable  when  working  on  a 
vary  moderate  acale.  Id  other  wordi.  a  dynamo 
maabine  giving  100  eleotTis  H.P..  and  working 
twenty  hour*  par  day,  woald  prodace  SOlb,  of  pole 
alnminiom  per  week  of  six  days. 

The  hearchaor  onciblea  in  which  the  operation 
ia  carried  oat  are  very  ainple.  Aaoonling  to  one 
anaugement  an  ordiou;  plnmbago  crucible  haa  a 
eaiboQ  eleotiode,  formed  of  a  groap  of  rodii,  in- 
wHed  throngh  the  bottom  (ncgatire),anda>eeond 
leetiode  (poiitiTe),  fixed  Ia  a  bracket  above, 
dipping  Into  it.  Another  tnsthod,  which  ia  pri 
1 J    :.   »_   —   .    1    ._   — :.^  formed   a 


faired,  ia  to  oae  a  veuel  or 
baaiite  preaaed  hTdranlicaUy  into  a  boi  < 
In  either  saaa  tha  heal  ii  co  low  and  ia  to  e 
nanSned  to  the  intaiior  of  the  bat! 

>o  JDJaHoiu  action  on  the  walli.    _.  . 

Manncment  of  the  operation  the  gromid  and  dried 
oryolite  ii  placed  in  the  Teawl  nntil  the  lower 
electrode — the  cathode — i>  covered,  and  then  the 
oentre  rod  of  the  upper  electrode  ii  loweieid  ontil 
an  arc  ii  eatabliihed,  the  cnnent  haring  about  80 
to  lUO  Tolta,  and  60  to  80  ampj^rea.  A  very  abort 
time  aaffioea  to  effect  tha  fusion  ot  thr '-'^-  -- 


d  until  the 


of    the 


□  the  centra  of  the  bi 

iirent  which  no  loager  forma  a 


.tended  (or   weak   and  C  for  strunK  ahocka.     D    ; 
laws  an  apparatna  for  indicating  horiiontal  at 
A    pcDdulum  terminating  in    a    platiaum 


heat  extends  other  roda  ot  the  upper  eieotrode 
gradually  bronght  dawo  antil  the  greater 
.  of  the  conteuU  of  tha  bath  are  expoaetftu  the 
ent.  At  (he  aame  time  tha  electromotive 
force  of  the  onrrent  i*  rednced  to  JO  volta.  -t 
imooth  and  tranqnil  fiuion,  at  the  lowest  poaaibli 
temperatnre,  ia  maintaiaed  fium  two  to  thiai 
houra,  and  then  tlie  proceia  ia  atopped  and  thi 
enrrent  twitched  on  to  another  veuel. 

An  impoTtant  and  valnable  improvement  on  thi 
above  bai,  wa  Inm,  jnat  been  patented  by  Dr. 
Kleiner.  It  waa  fonnd  that  the  conanmptioQ  of 
the  carbon  roda  uied  aa  aDodea  formed  an  expensive 
itoTD  otcnat  in  tha  nrooesi,  and  baring  observed 
that  the  ends  of  Uieae  ludt  lubmerged  ia  the 
Boltao  bath  of  oryolite  remained  alnuit  intact 
tkrooghoat  the  operation,  whilst  that  portion 
.  inuneaiately  above  the  tarface,  and  for  about  :!in. 
t«  3iii.  upwards,  was  more  or  leu  eaiea  awiy  to  the 
oore,  it  was  decided  to  adopt  a  new  fvetem  of 
applying  the  potitive  carbons  to  the  bit'b.  Thu 
lyMem  coniiiia  in  completely  sobswrjiog  hollow 
cjlindera  ot  pure  nrboa  in  the  md-.ed  crvulile. 
and  connecting  them  with  the  poaiiive  current  by 
neana  of  projecting  earv  through  each  aide  of  the 
vessel :  Whilst  the  uegatiTc  caibou  it  nited  Bf 
throBzh  the  bottom  of  the  vessel  natil  its  apex  u 
•a  a  level  with  the  upper  part  of  the  hull'w 
earhon  cylinder.  Being  thnt  fixed  in  poaitio^  the 
pirwdered  cryolite  it  fed  in  as  13  iLc  previo^ 
aystem.  and  the  first  fwion  is  azhieved  fc»  £.T=i=5 
Ml  arc  between  the  negatite  caii^^  1^:  :na  1:-^ 
•arbon  rd  aotpeiulad  from  the  Mp  ^M>f  ::..y  f :: 
Ibis  purpose,  and  wh:?h  cu  be  ^-cvcd  i=  a^v 
direction  bv  the  haai,  ta  tfst  at  '^i  ^wliM 
atonnd  Ihe  two  pole*  it  stlctii.  tl.e  p_:«:::vt  r^  it 

carbon  cvliuder*  foraiicg  t=t  tiltt.  ':=^  i^t 
cnnent  freely  Sows  ^hio-.pi  ih-  =.sl-.*>;  =7-^;:* 
between  these  and  the  Es(at:va  miiic  ^  -^t 
eestre.  Thii  reqnirca  ab'it::  '.tz.  =:z:te*.  i=,f  :a?i 
attained,  the  c»rbtiii  rA  is  wlliinwz.  lii  i' 
aleetrcdyti.-  proceu  eo^ii^sc*  ".»  •-?;  r.  irv;  v.  -^ 
•od — the  bsth  fiowisx  a:c>JtiIv — ■■tiiLkii'  '-'.—■-^ 
eaibo:!  erlinden  irarc-lv.  if  t-.  t —  ^T^fctjt-i.  w_ 
tent  over  and  crer  a;a:L 


in:  in  the  mercury,  cloiinj  sn  electrit- 
■^.■liDjihe  n,;itltatiuu.    Tjjir,JuL|» 

ti^g  two  cK'.'ks  and  recording 
rhe  :3emarke-iAran9Coniiuuoa>l\. 
:i  held  aire*ied.  ;ind  at.-irts  onij 
3t  doe  to  the  movements  ot  th- 
ii.stal  DWtement  teiimograph  paiae; 


Ox  auA  riugi  aa  alarai 
orJing  tips  to  be  oc- 


SEISKOaBlPSIC    iI?iSAT 


i 


In  Fig.  1_  •  J  ;i--ji-.--  trt  ►*^i-- 
ipbs,  sach  u  ti^ft*  iz.  1.**  u;  v.t  . --.f— . 
junt  Veauvint.  Tu  aj^ark:--'  s-^-f- 
Ihe  eimpleit  kicd.  I:  is  a  yst---  '.  >'. 
firmly  ia  a  vice,  aad  :-J  pi=j:«.  .i  j.:—^:. 
intteJ  by  a  weijt:  --aai  sa,  M  «r.  1.-. 
hoghti.  It  ia,  tt«gi  a^>-_  «:=«=*■.-  • 
B  and  C  are  intendert  v.  wiex  KJsr-r^-A.  i- 
tipparatai.  They  have  vJiTMr.  y^:-.-  •- 
meicury  incapa.  and  k*!".  ,j*^  ■'■■  ■-  ■■ '- 
it.    On  being  «eKia-j  sj  a-v--.    -i-.  7 
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IC   NEWS. 

ihe  Bojden  fund  have 
iropert;  to  the  Praident 
»rd  College,  Cambridgv, 
e  ceeearcbeB  to  promots 
be  directed  at  Che  obser- 

The  piesent  ealne  of 
£30,0U0do!B.,  and  bj  the 
le  Into  Uriah  A.  Bof  den, 
pplied  in  making  lutio- 
t  such  an  elev&tion  aa  to 
pedimenta  produced  by 
i.  That  ths  gre&teflt 
Boience  maj  be  obt&iaed 
ment,  Prof,  Pickering, 
wervatory,  is  deeiroua  of 
ical  informatioii  with 
ade,    acceaBibilit;,    and 

manntBinona  re^ons 
II7  be  Beleoted  as  mit- 
proposed  obBarrations," 
work  done  at  the  place 
'.  be  almost  eiolnaively 
18,  to  be  afterwaide  rs- 
^t  Harvard  College.  A 
'ill  be,  be  lemarka,  de- 
is  important,  and  the 
tbaC  the  station  oan  be 
of  the  year.  "A  looa- 
iniaphero  will  bepreler- 
ne.  The  BOuthem  Btara 
1  the  United  States  hare 
I  the  northern  stars,  and 
n  stalion  the  inveitiga- 
Combiidge  can  be  ex- 
1  system  to  all  parte  of 

I  Lirerpool  ABtronomical 
he  nights  of  March  23rd 
T'.'i  mag.,  waa  observed 
ere  in  no  star  in  the  D.M. 
IT  star  ahows  aapectrnm 
of  2e  Cygni  for  1887 
r  4ii'fl-. 

2,  one  of  two  discovered 


n  compelled  by  failing 
resiga  the  ProteBsorahip 
it  tbe  Royal  Institntton, 

!  isoa. 

ucal  Hiatory  and  Anti- 
vito  the  members  of  the 
viait  the  island  on  the 
meeting  in  Manchester 

technical  education  has 
le  townsmen  of  Grimsby, 

recently,  determined  to 
in  for  technical  ednoa- 
sh  and  fisheries,  and  a 
tation.  An  inflnential 
>n  appointed,  and  many 
ve  already  been  received, 
.  Sheffield,  and  Lincoln 
11  grant  a  aite  for  the 
building  at  Cleethorpe, 


-action  Company  have 
9  with  clcotric  motors, 
n  them  as  eoon  as  pos- 
aat  ekctricity  will  beat 
.lodclphia. 

ric  Locomotion,"  by  Mr. 
iks  to  have  been  read 
.rta  last  Wednesday,  has 
'  ter  Easter. 

itting  energy  by  electri- 
Ken  Dp  in  6pain.  It  is 
•ower  from  the  river 
OO  hotse'power,  more  or 
liles  long  to  Valencia, 
-al  factories  of   l«itile 

if  the  Physical  Society, 
described  esperimentM 
that  the  electrical  re- 
.  opper  and  iron  wires 
..  of  the  testing  current 


The  foBtest  vessel  in  the  world  is  a  twin- 
screw  topedo  boat  bnilt  for  the  Italian  Qovem- 
ment  by  Messrs.  Yarrow.  The  length  on  water- 
line  is  140ft,  beam  lift.,  draught  Gft.  lin.,  and 
the  engines  have  a  combined  power  of  over 
1,400  horseB,  During  six  trips  below  OraveBcnd 
the  mean  speed  oame  out  as  25  knots  or  28 
miles  an  honr. 

A  patent  has  been  granted  for  a  sethod  of 
preventing  the  alipping  of  locomotive  wheels 
by  means  of  a  jet  of  live  or  exhaoat  steam  play- 

At  a  meeting  of  the  Liverpool  Litenuy  and 
Philosophical  Society  last  week,  Prof.  Herd- 
man,  D.So.,  delivered  a  lecture  on  "A  Natoral 
History  Museum  of  the  Future,  arranged  so  as 
to  illustrate  Evolution,"  in  which  he  said  :  "  It 
is  generally  admitted  amongst  biologista  that 
the  only  natural  arrangement  of  animale  or 
plants  is  aooording  to  their  genetic  affioitiea, 
and  this,  when  carried  out,  gives  rise  to  a 
branched  or  tcee-like  form,  representing 
graphically  at  one  and  the  same  time  the 
blood  relationsbips  of  the  different  groopB,  and 
also  their  phylogenetio  or  ancestral  history. 
Why  is  it  that  museums  do  not  follow  this, 
ths  only  correct  method  of  clasBifying  and 
arranging  organic  objecta  ? " 

An  ingeniooB  system  of  Sre  and  burglar 
alarms,  invented  by  Dr.  Taussig,  of  Prague, 
which  has  been  adopted  In  that  city,  in  Vienna, 
and  Grats,  is  about  to  be  tried  in  connection 
witb  the  Hstropolitan  Fire  Brigade.  The 
objeot  of  the  system  is  to  give  intimation  of 
the  outbreak  of  fire  to  the  anthorities,  and  also 
in  certain  conditions  of  the  presence  of  a 
thief. 

The  Smithsonian  Huaenm  at  Washington  has 
received  one  of  the  famous  stone  images  of 
Easter  Island.    The  statue  weighs  about  fifteen 


n&EFUL  AND  8CISNTI7IC  NOTES. 


ThotoffrapMo  Iienae*.— Hr.  W.  Wray,  the 
well-known  optioian  of  Hlghgate,  sends  ns  hii 
prios  list  of  photograpfaio  lenses  for  1887,  from 
which  we  leim  that  while  he  keeps  up  the  high 
■tsadard  of  quality,  bis  prines  ue  moderate. 

SsJol.  —  Sdliojl  -  phenol  -  ether  (eO,Ce.CO, 
OC(H,)  wai  piodnced  nbout  three  yean  ago  by 
Prof.  Xcncki.  The  Britisb  patent  is  Ho.  SfilS, 
1886.  It  may  be  prepared  by— 1.  Heating  sal ioylio 
aoid  and  phenol  or  naphtbol  with  pDoaphoma 
pentachloride  orpfaosphorus  oiytricbloride.  !.  By 
melting  lodinm  oc  other  metallic  oompoundg  of  Che 
Halicylio  aoid  and  phenol  or  naphtbol  together  with 
pboifhorui  pEntaohloride  or  oiyehloride,     3.  By 

acid.     Dr.  Sahli 
bos  proved  that  salol  is  a  valuable  antiseptic,  anti- 

Cyretio,  and  aati-rhenmatjo.  Sulol  orystallises  in 
age,  well' developed  ocystali,  pCMceslng  a      '  " 

aereeable   a ^-    —  "     ^•-    --'-=-- 

48°  C. 


uell.     Ita    laeltiag-poiut  is 


.    DemavnetlatUB     Watoh  -  oaae.  - 


Chicago  111.:— "The  plan  of  this  inventioi 
indole  the  watoh  movemenC  in  a  perfeoC  eircle  or 
box — which  is  made  nest  and  compaoC  so  as  not 
much  to  increase  the  size  of  Che  oaie — of  highly 
magnetic  metal,  the  effect  of  which  is  to  make  the 
space  inclosed,  in  which  the  watch  movement  plays, 
free  from  msgnstio  force  —  a  sort  of  magnetic 
vacuum,  and  Che  force,  of  whatever  degree  it  may  be, 
is  exerted  on  a  circle  from  withont,  and  equal  oo  all 
sides.  The  cooditioai  are  constant,  >o  that  the 
watch  oan  be  regulated  to  its  best,  while  a  watch 
unprotected  by  this  device  is  subjeoted  to  all  vary- 
ing magnetie  condiCioni,  oanied  by  the  earths 
magnetio  force,  and  the  various  electrio  and 
magnetic  appliances  at  Che  preient  time  so 
ftk;.  -i-^,id  ijoompoiBdof  decaibonised 


was  acoomplished  after  many  tedious  and  expensive 

Waterprooflnr  Fabrloa.  —  It  ii  found  Chat 
when  paraffin  i>  Choronghly  mixed  with  linseed  oil, 
cait  into  suibII  blocks,  and  cooled,  it  may  be  used 
to  make  any  fabric,  aa  doth,  felt,  and  leather, 
waterproof,  by  robbing  it  with  Buch  a  block  and 
ironing  afterward  Co  equalise  the  diitribtition  of 
the  material  in  the  pores.  If  too  much  is  not  put 
on,  Cbe  mateiial  may  be  made  to  be  only  impervious 
to  water,  but  not  to  air,  the  small,  greasy  partielea 
simply  rep^Ung  water. 


LEITEBS  TO  TEB  EDITOB. 


1.  rUOMOBB  BDWIADB. 


M  »(  dwn  IP  ai  Mv^  «  yamtK.] 
'«iMk  nMraud  M  IJtoBDlTOB^  * 


apenoaerioob  atoontalBiUi; ^ 

"-kCwhatBTeijbodydoes.aniJyeC,  tokeqi 

I  Utile  pittance  ol  hit,  wlu  imdeitake 


Ei," 


laaeaveniaiiees  dmlv* 


It  origlnaL'' — Mtntatymt'i 


A  ncissnra  stas-ubboatob. 

[27009,]— Aa  Mr.  Espin  will  have  seen  by  No. 
3777  of  Che  Atlrmomwhe  A'aihrichtm,  DJt. 
+  47°  102  is  B  miatake.  It  ii  an  observation  of 
iT  191.  There  are  ntmierous  errors  of  this  d»- 
•cription  in  Che  liKrehnuilerung, 

The  crater  in  Heroator  lefeired  to  by  Mr.  Elget 
(letter  2G980,  p.  8(1)  is  not  shown  by  Lohnnann. 
Scfariltar  does  not  draw  Mermtor.  Is  it  one  of  the 
two  shown  by  Neison  ?  Schmidt  does  not  seem  to 
draw  them  either  on  the  great  chart  or  on  the 
one  of  the  rills  near  Campenas,  Ranuden,  id,,  in 
"  Uber  Billen  inf  dem  Monde." 


6S  F>  I^OHIS  (/3  689). 

[27010.1— In  a  letter  pahliahed  in  the  BNOLISH 
Mechanic  for  May  i9,  1885  (24270,  V0I.XLI.) 
I  mentioned  that  an  eTamination  of  several  of 
Bunvham^B  paira  at  the  present  time  would  show 
whether  they  were  physical  objecta  or  not,  and 
among  them  I  called  atUntioa  to  G6  P'  Leonis. 
Mr.  Bomham  discovered  this  intereating  object  in 
1878  with  the  18tin.  at  Chicago,  the  mean  of  four 
nights'  measures  in  that  year  giving — 

824''  !  1-78°  !  18782.     Hsgs.  6-0, 11-5. 

The  B.A.  given  by  Mr.  Bnrnbam  is  Im.  2s.  too 
large,  and  Uie  declination  Ii'  too  small.  The  only 
other  measures  known  to  me  are  those  mads  <« 
one  evening  in  1879  by  Howe  at  CinoiDnati.    His 

84-3'  :  1-47'-  ;  1879-3.  Mags.  6-0,  9-i. 
The  large  star  has  a  proper  mutioD,  according  to 
Auwers,  of  -  0-0387i.  in  Il.A.,  and  -  O-OfiO'^  In 
decl.  annnallj.  Ii  thi  pair  ia  simply  an  optical 
one,  the  posicion-aagle  of  the  coma  should  now  be 
about  291°  and  the  distaoce  2*4".  ICa  place  tor 
1887  0  ia  Xlh.  Im.  8'4s.  -I-  2°  34'  6".  Perhaps  Mr. 
TarraQC,  or  some  other  correspondent  who  ii  es- 
gagedinmaking  '   '     ' 


ical  measures  of  dcnble 

ITS,  woold  kindly  examine   this  object  and  re- 

"      Bnrnham  aaya  that  it  is  only  mode- 

*'    ■'  '■  idea  noted  at 


rately  difficult,  and  if  the  magmtudea  noted  at 
CincincaCi  are  correct,  it  should  be  measurahls 
with  a  comparatively  amall  ape  [lore. 

H.  Sadler. 

SATU&N.— BBQUBBT    TO    OBSBBVBBK. 

[27011  J— In  compliancu  with  Mr.  Kcmpthome's 
request,  I  give  a  few  instances  of  the  moat  reoent 
ubeervatioDS  of  the  notch  andooncavity  of  Saturn's 
shadow.  ThB"B.MH"  March  6th,  IB8S,haBBhetob 
of  Saturn  by  Mr.  Franks,  lllin.  mirror,  thowiag 
notch  and  concavity  of  abadow.  Mr.  Mills,  8in. 
mirror,  also  gives  aketoh  uf  the  same,  "  B.M.," 
March  26th,  1886.  Mr.  liyle,  "  E.M.,"  AprU  2nd, 
18Se,  seea  notch  with  3)In.  Cooke  ;  but  shadow  to 
him  aeems  convex.  Mr.  Perkins,  L.A.S.  Journai^ 
March,  1885,  draws  notch,  but  showB  shadow  con- 
vex. Captun  Boble,  L.A.tJ.  J^nal,  May,  IBSt, 
with  4'2refractor,drawsboCh,  and  asserts  ooncavity 
of  shadow  "  i>  noil  appreciable."  Mr.  Q.  Davii 
draws  notch  and  shadow  very  concave.  Mr.  Green, 
18in.  mirror,  gives,  I  Chink,  both  noCob  sod  ooncava 
shadow  in  hii  drawing  to  the  K.A.S.  in  1885.  Mr. 
Elger,  in  aoiwcr  to  my  rcquaBt,  writes  March  Bth, 
1887,  that  he  sees  the  notch,  and  he  draws  it  the 
same  aa  I  had  dooe.  The  names  of  so  acute  and 
aocarate  observers  justify  the  eiiatenoe  of  the 
ooUh.  Tronvelot  draws  the  notch  and  eoncavs 
shadow  in  his  drawing  of  Saturn,  with  28iD.  re- 
fractor, in  1872.  Against  Che  noMh  we  have  Prof. 
Hall,  in  1885,  remarking  he  could  never  see  it  with 
the  SSin.  Waahington  refractor;  and  Proctor,  in 
his^SaCnm"  and  in  ail  his  Other  works,  shows 
shadow  quite  concentric,  and  so  doea  Mr.  Percy 
Smith,  "BM."  page  34.  Dr.  Terby's  drawing 
exactly  ooirespondi  with  ny  former  description, 
page  83,  the  shadow  in  my  8}m.  Calver  "  not  being 
seen  concentric,  but  widening  sonChwarda,  catting 
through  ring  A  with  a  notch,  and  ring  A  overlaia 
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ping  B  b;  an  (pprcaiible  smonnt."  The  leTeieed 
coTTe  niijr  bo  an  optioiil  illDBion  (unsed  by  tUa 
JBiUpotition  of  curved  liD«.  This  would  applj 
t«  cansaTitf  uf  shadow  oa  ting  A,  and  pOEaibtj  to 
tf.  but  budly  to  ring  B,  where  angle  is  more  abtnse 
and  width  of  ring  great;  the  peculiar  form 
■hadon  rather  Kems  to  indicate  that  ring  B  iB 
parta  ooDTeir,  the  thiokcst  put  being  nut  far  fr(_ 
CHatni'a  diiiiion.  It  will  be  int«retting  whea 
the  plnne  of  ringi  paues  thraagh  the  eartb  ~~ 
IB*!  if  BUDh  appenn  then  tu  bs  Ihs  caie.  1 
Fercf  Smith,  in  Kis  drawing,  makes  the  aonlh  pole 
overlap  ring  A,  lint  not  north  pole.  I  do  not  know 
if  he  intended  thii,  for  wonld  not  anch  an  appear- 
wioe  implj  that  the  plane  of  rings  did  not  then 
Viaotlv  oainoide  with  equator,  or  eUe  ring  A  waa 
bwer  than  B  7  Bncke'a  division  mnit  indeed  have 
been  plain  to  be  neeu  nearly  all  round  with  so  low 
n  power  aa  130.  I  note  Mr.  Clapbsm  drava  ring  A 
oontinuou.  over  the  ball.  The  belt  just  south  of 
eqnatoreal  belt  i>  now  enupicuons  and  definite. 
The  Dotoh  ia  evident  on  really  good  nights  whei 
high  poweracan  he  uied;  but  whether  from  Batom' 
tapidly  decreuiog  diametar.  or  from  the  niino 
..•:„  „(  .;_-  J „ing  f^^   jg.g^.^  pg^^  ^tj,,  t 

In  indif- 


\g  decreating  from  IS' 

~       nary,  when  ita  shape   reminded 


Ihav 


lifst 


y  aatisfafltory  that  ob- 
•erven  are  now  directiog  their  attention  to  Satnm, 
•rhioh  affords  such  an  intereatiDg  field  far  oloai; 
Mrntiny  and  discuanion,  and  wbiob  yearly  is  he- 
mming worse  for  observation.  Mr.  Elger  writes 
to  me  l-2th  Haroh  that  with  hiaSiin-Calver,  power 
Stt4,  preceding  ansa  of  ring  O  is  ragged  like  a  saw, 
•ad  -lar/act  irrifiiilarlii  dark"  and  be  inclosed 
most  iuterrsting  skatoh  of  tha  same.    This  seems 

I'anneau  obsour  aurtout  II  I'oacident"  seen  by  Dr. 
Terby.  Will  obterrert  kindly  direot  their  utten- 
kion  to  all  these  poiata  ? 

March  3Sth,  H.  WatHOQ. 


[27013.]— In  my  letter  Ofi076),  doohtleas  owing 
to  bad  writing.  "With  SJin."  appears  an  "with 
Biio.."  and  "clearer  line"  shoutd  he  "eleancr 
Ine."  Best  thanka  are  dae  to  Dr.  Terhy  for  his 
beautiful  sketch,  I  see  Ring  A  almost  exactly  as 
there  repreaented,  the  outer  boandiry  of  the 
"trait  brtUant"  coinciding  with  Encke'a  division, 
•ad  the  inner  bonndary  of  late  with  the  division 
of  Ca«?ini.  I  have  several  times  observed  a  notflh 
■Jmilarto  that  depleted  in  the  sketch.  It  would 
be  presumptuous  to  cjueition  what  experienced 
observers  have  seen  with  larger  apertures,  but  1 
have  no  doubt  that  what  I  have  noticed  it  ui 
fllnsion. 

Uaroh  SS.  P.  S.  Kempthome. 

ASTBOHOHICAL~~BaBATUU. 

[27018.]— In  the  condensed  report  of  the  paper 
Ma  doublc-stai  measures  read  at  the  meeting  of  the 
Iiiverpool  Astcanomioal  Society,  and  reported  in 
last  week's  istae,  I  note  a  serious  inaccuracy  in  tha 
oonaluding  lines  of  the  paragraph  relative  to  the 
binary  star  t  Cygni.  This  sUtea  tha  period  to  be 
the  shortest  in  the  Northern  hemisphere,  hut  the 
^per  eipressly  states  "  probably  one  of  tin 
•hertflflt " ;  for  although  the  period  i^  short,  it  is 
«nd»ubtedljr  longer  than  that  of  i  &qnnlei,  and 
probably  both  /}  Delphini  and  43  Oumie  Ber.  com- 
plete a  revolution  in  a  shorter  time. 

Kenneth  J.  Tarrant. 

Letch  ford  H^uae,  Pinaer,  Miroh  2fl. 

PLAUBTABT    OOMPIOITEiTIONS— ZO- 
DIACAL LIQHT— PINK  8TBBAKBBS. 

[i70H.l-l  AM  obliged  to  "  P.R.A.8."  for  cor- 
MOting  the  statement  (letter  3G93t,  p.  32)  about 
&■  conjunction  ipf  Ifith  Ssptomher,  llflfl.  I  have 
Mat  "  Chambera'i  Daicriptive  Astronomy"  by  me 
Wiwtorefer  to;  possibly  the  book  I  consulted  was 
<L  diSerenc  edition. 

"  J.  13.,"  from  letter  20(182,  p.  BO,  appears  to  be  a 
nreful  obaerver  of  the  sky  with  the  naked  eye. 
Hay  1  ask  if  be  baa  lately  seen  the  zodiacal  light? 
1  have  never  seen  it  better  in  England  than  re- 
aently,  tho  reason  I  think  being  that  my  point 
ftf  view  waa  situated  in  the  country,  a  somewhat 
renote  part  of  Bampshire,  where  there  waa  no 
■lare  whatever  from  housei,  Umpa,  io.,  to  inter- 
fere with  iU  visibility.    1  find  that  even  there  it 

Uiinterrupled  by  large  dark  maaaes  of  treea,  build- 
ings, or  tbe  like.  The  light  is  so  delicate  it  can 
beet  be  seen  by  averted  vision.  12th  Marob,  8,31} 
pjo.,  it  was  superb— "pearly"  seems  tbe  term 
most  applicable  to  tts  light,  atretohiog  ap  to  the 
f  leiades.  13th,  beautifully  seen  as  a  rounded  or 
r»tJiet  bulging  oone,  stretching  to  Pleiades.     10th, 


le  extending  upwards 


ID  a  sloping  direction  to  Pleiades.  Venns 
mated  2°  preceding  the  axis,  or  perhups  T  distant 
from  nearest  point  on  axis.  The  preceding  edgi 
of  the  light  passed  nearly  over  n  (Alpha)  Ariotis 
It  was  brighter  than  the  Milky  Way  especially  al 
bottom,  where  it  mingled  with  the  hortion  light 
{vidt  note  on  Zodiacal  Light,  by  H.  C.  Lewis,  in 
Alt.  lUaiiltr,  So.  236,  Anaust,  1882).    Inaddition 

occasions  recently  when  near  London  ;  more  par 

ticularly  on  the  33rd  inst.,  it  was  bright  enough  ti 

he  at  once  detected  through  the  glare  over  London 

While  on  this  subject,  the  following  extract  h 

taken  from  p.  331   of  the  "  Memoir  of  Carolini 

Hersobel."    "  To  my  nephew.    On  reading  youi 

letter  to  tbe  editor  of  tbe    Ti<«a,  of  March  31st,  1 

recollect  having  vrritten  down  some  observationa  of 

vuiir    father's   on    the  ludiacal   light.    He  never 

loitan  opportunity  of  noticing  ntiything  remark- 

dnnng  twilight,  or  in  the  absence  of  nebojai, 

ind    rremember  alto  his  explaining  to   me 

another  kind  of  ray,  which  is  after  suQ-setting, 

^hing  np  very  higA  ;  bat  this  only  appears  for 

or  two  nights  at  the  equinox."    Does  this  refer 

ha  phenomenon  called,  in  the  above    quoted 

.  >  of  Lewis,  tbe  "  zodiacal   band"?     It  is  there 

described  as   an    extremalr    faint   aone  of  light, 

what  wider  than  the  Milkv  Way,  which  like  a 

w  slip  of  gauze  is  stretched  across  tbe  sky 

along  (he  Zodiac   from   horizon  to  horizon,  to  be 

-ienatall  times  of  tha  year,  and  all  times  of  the 

ight.    I  oannotssy  I  have  ever  seen  this. 

Regarding      the      rose-coloured     Etreiiioers     of 

J.  D.,"   tide    leWers   2«390.    No.    l,12(i,  Oot.  22, 

38B,  and  2iJ41fl,  No.  1,127,  Oct.  2D,  188(1. 

March  28th.  B.  B.  U. 

BAILWAT  BBAKBB, 

[27011).] — Ae  mentioned  in  "Sciontiflc  News," 
age  77  of  this  day's  ENGLISH  MbcHASIC,  the 
aper  on  "  Brakes,''  read  by  Mr.  Marshall  before 
le  Society  of  &jt»,  "  threw  no  further  light  upon 
36  subject." 

Dnfortanately,  Mr.  Maraball  assnmed  certain 
icorreot  statements,  and  oonseqoently  all  the 
leories  and  conclusiona  at  which  be  ultimately 
rrived  were  also  inoorceot,  and  of  no  value. 
Without  giving  any  proof,  he  took  it  for  granted 
lat  automatic  air  and  automatic  vacuum  brakes 
re  eqaal  in  quickness  of  action  ;  but  as   I  stated 

aving  attended  nearly  all  tbe  important  brake 
'ials  during  the  past  nineteen  yean,  I  ean  say  I 
ave  never  yet  been  able  to  find  a  brake  as  quick 

The  average  of  the  blip  atopa  taken  at  a  speed 
of  60  miles  an  hour  in  the  Lancashire  and  Yuik- 

Westingbousa «Ift. 

Automatic  vacuum    722ft. 

Kamea  vacuum  751ft. 

e  compressed  air  which  actually  puts  on  the 
inghoose  brake  is  stored  under  each  vehicle 
within  2ft.  or  3ft.  of  tha  brake  cylinders. 

'  e  atmospheric  air  which  forces  op  the  pistons 
)  vBCQUm  brake  has  to  enter  at  the  valves  on 
tbe  engine  and  in  the  vans,  and  travel  throngh  the 
brake  pipe  to  the  varioas  brake  cylinders,  and  the 
longrr  the  train  the  greater  distance  the  air  baa 
iVal,  and  the  longer  time  it  requires, 
back  numbers  of  the  EkolihU  Mbchaiiic 
roBB  accidents  are  recorded  due  to  the  dan- 

However,  at  the  Society  of  Arts  itc  invenfir  stated 
that  it  had.  "  up  to  a  oerlain  point,  answered  very 
well,"     Unfortunately,  the  meating  was  not  told 
what  the   "certain  point"  was;  bnt  probably  it 
meant  the  buffer-stops  at  Portakewet,  Leeds,  Brad- 
ford, Manchester,  Ao.;  or  perhaps  the  train  running 
bock  at  Swadlincote.    Surely  on  those  occasions 
certain  point"  mast  have  been  reached.     It 
be  remembered  that  Measrs.  Bramwell   and 
Cowper,  in    May,  1881,  reported   to   the  Midland 
Compauj'  that  they  found  that  the  Clayton  brake 
leaks  off  in  two  minutes ;  but  tbey  considered  "  the 
linutes  arc  sufficient  to  admit  of  the  sppli- 
1  of  scotches  to  the  wheels."    Every  railway- 
man knows  that  the  idea  of  using  hand  scotches 
(in  place  of  an  efficient  automatic  continuous  brake, 
hlch  will  remain  "  on  "  until  purposely  released) 
perfectly  absurd ;  and  this   waa  evidently  the 
ew  held  by  those  pceiont  at  tbe  Society  of  Arts. 
Instantaneous    automatia  action   and  early  re- 
rdation  are  tbe  great  points  that  are  required  in 
life-saving  appliance  such  as  a  continuous  brake, 
<r  in  the  case  of  disaster  half  a  second  of  time 
fcomes  a  question  of  life  and  death  to  those  in  the 

aisment  B.  Strstton. 

Consulting  Engineer  Amalgamated  Society 
of  Railway  Servants. 
30G,  City-road,  London,  E.C^  March  25th. 

BHGINB  DBTTBBa'  BlTBSiaaT. 

[27016.]- RefebskcG  waa  made  last  week, 
page  77,  to  the  testiUK  of  the  ejetigbt  of  engins- 


drivers  and  firemen.  No  one  oonld  for  one  moment 
think  of  allowing  a  man  to  be  upon  an  engine  who 
could  not  distinguish  railway  signals,  or  aea  for 
any  necessary  distance  in  front  of  his  train. 

At  the  present  time,  numbers  of  men  who  «an 
see  signals,  and  go  throngh  a  practical  test,  entirely 
fail  to  tell  the  names  of  certain  shades  of  colonred 
WOOL  Theyare  said  to  he  "colour  blind";bnt, 
in  fact,  they  are  nothing  of  the  kind.  Tbey  can 
lee  the  colour,  and  they  can  point  out  that  there 
are  various  shades  ;  but  they  are  ignorant  of  the 
names,  and  this  ignorance  causes  them  to  be 
suspended  from  duty,  and  reduced  to  some  lowst 
position  at  a  very  great  reduction  of  wages.  In- 
stances have  occurred,  and  been  brought  to  the 
notice  of  tbe  Amalgamated  Society  of  Railway 
Servants,  in  which  the  testa  have  been  "  unfairl; 
applied,"  in  order  to  remove  certain  men  from 
their  engines.  Naturally  this  has  canted  a  very 
strong  feeling  amongst  tbe  men  who  sutler,  and  it 
has  formed  the  subject  of  meetings  and  resolutions 
in  all  parte  of  the  country,  requesting  that  the 
testa  shall  be  made  on  tho  line  with  actual  signals, 
both  by  night  and  by  day,  and  be  of  a  practical 
charaotoT. 

The  absnrdity  of  a  tbeoretioal  teat  is  oleaily 
shown  by  tbe  fact  that  soma  men  who  fail  to  pais 
the  "dot  and  wool  test,"  can  see  signals  at  any 
distance  required,  whereas  some  who  have  succeM- 
folly  passed  those  teste  can  only  imperfectly  see 
tbe  railway  signals. 

The  following  resolution  haa  been  adopted  bj 
tho  Amalgamated  Society  : — 

That  this  society  is  of  opinion  that  whOo  good 

eyesight  is  of  the  highest  importance  to  enginemeii, 

"  '    lieves  that  the  only  really  nsefnl  test  ahonld 

t  a  practical  kind,  and  consist  of  abil^y  to  dia- 

at  long  distances  by  day  and  night  theaignili 

they  have  to  obey." 

1  trust  railway  companies  will  give  tbe  qae«tion 
serious  attention,  as  it  is  of  the  greatest  import- 
ance to  both  that  eyesight  should  be  nraetically 
tested,  and  that  nu  injuiticB  should  be  done  to  tbe 
drivers  through  unfair  tests  being  employed. 
Clement  B.  Stretton, 
Consulting  Engineer  Amalgamated  Society  ct 
RaUvvay  f^ervants. 

10,  Saie  Cob urg- street,  Leicester. 

OQIO   FOBOB. 

[27017.]- Having;  road  "Odometer's"  letter 
(Vo.  203411,  page  35),  as  soon  as  I  had  time  to  spare, 
1  commenced,  with  very  little  faith,  to  make  as 
"  odometer''  (silk  thread  and  sealiog-wai)  and  to 
make  experiments.  To  my  aatoniebment,  on  ans- 
spending  it  from  my  finger  over  a  florin,  it  im- 
mediately began  to  revolve.  I  tried  this  several 
times  with  difiereut  metals,  and  it  always  revolted, 
though  not  always  in  the  same  direction.  If  no 
'  '  ilaced  underneath,  there  ia  little  or  no 
"pon  my  disengaged  hand  Iwing  grasped 


-epeatsd  these  experimenta  some  eight  or  ten  timeia, 
ind  always  with  the  aame  results,  1  may  mention 
that  in  each  case  tbe  hand  was  steadied  by  maana 
of  a  pile  of  books  or  rules,  and  the  "odometer" 
placed  in  a  glass  globe  to  protect  it  from  dnng^te 
'      '   'f.   Btperimenting  with  tha  magnet, 


I  obtained  results  exactly  opposite  to  thoee  giTen 

by  "  Odometer  '--that  is,  held  by  right  forefingci 

over  North  pole,  it  revolved  as   tbe  haiiilB  ta  ■ 

i     the     reverse      " 

Two  friends  of 

d  both   obtained  similar  resnlu  to  mnelf,     1 

lo  tried  hanging  it  up  to  the   gaa  braeVet,>iid 


placing    difler 
obUin  DO  motiuii  ui.  >iii. 
woaatlo-on-Tyno. 


lUi,  but  eoald 
BAlpb. 


N  PBIUABT  BATTBBIBB,  AXD  OH 
CHABQINO  AOOOMULATOXS  VBOK 
THBUE. 

[271)18,]— Primary  batteries  have  been  dii- 
iBsed  a  great  deal  lately,  and  the  verdict  ia^et 
ending.  I  propose  to  give  my  viewi  aa  a  piaotioal 
ectrician.  and  invite  discussion  thereon,  with  a 
lew  to  arrive  at  some  definite  oonolosion  aboot 
lem.  A  few  words  on  electric  lighting  by  ma- 
i,ni>i-v  nrill  nit.  bn  out  of  plscc,  as  affording  data 
ire  battery  lighting.  I  will, 
itallation  of  24  lampe  i>f  16o.p.j 

Dm  an  engine  giving  2H.P.     A^ere  oc 

ipt  we  shall  need  help  once  a  fortnight  for 

cleaning.    Starting  the  engine  can  b«  dc 

ng  can  be  also  done  by  tbe  domestic.  Take 
first  cost  of  such  an  installation  a*  the  *x- 
iremelyhigbUgureof  £200,  and  the  coat  oKrmnfeg 
2d.  an  Lour,  or  Id.  per  H.P.  hour.  WewiUtulb* 
allow  2s.  6d.  a  month  fur  engine  oleaaiil^  Hw. 
t^ng  tbe  average  ran  all  the  year  tMMWH 


with  which 
therefore,  ta! 


sappUad 

arengin»- 
done  by  a 


KKOUHM  MRCIlAyJC  AXD  wozz.!)  OT   ^CZISfCB:  Xq.  UJg  April  1,  IfifeT. 


1/ 


MBIIf«AI.;i"-"W»tOIIY. 

< !,  I     A  -  I  ■«  "f  'ij'liil'.n  Milt  ft  H,'.r< 


lyf  i.ii-'li'.l  finhl'Mf  )■'  vhrf  rriwih  H-fM,  I  U| 
fq  •'iKtf"!  '•!>•■  iH  ■«<•  i^'lil'i  wMih  bit*  liUfi  in> 
Iftnai*-!)  nn  mj  inlul  (ttirlnv  {irMtinal  nn  'J  th' 
i|in'<r>.iil  fiiiHia  ''f  niHlda  RHrranl  f*f  Ui*nutntiR 
hiii|»Hi.>  TIkpo  «m>iihi  lErnt  nca«ii*M  Ia  Ui«i 
jpWKml  illrnRlhinl  M^  wltb  M  bi  diiUiUa.  l.'Afa  »f 

WHIltl  IllltlllU    llf    UIIMntlH    Hvl    Ch'll'M   lit   lumAt 

ffn  xirI'Mii  'llior'/rrn.  Ann  ui  ttt  '.aly '/a  Uu> 
lhiMli'>l<l  >if  11<i>  viHl.  abin  i.r  utiitt/  '.f  tiHitrinitj 
W*  ali-iHliI  iinl  >!*  *Mr|i>lanJ  >i  aiinh  vu(ii*i>M< :  lin; 
I  Dilnd  Lliat  il  J<  ■  Hfifiiu  msUat  sW  [«UimU, 
ui'l  FfFii  nwiIiRkI  Htnt,  »yiAj  thii  wrrfAjf  rnrrtst  io 
tlin  virmiH  wty,  aint  h»iA\n  Ini'/ruid/  *  ff.m 
wiilnh   liaa    ■ii'Ji    Unmnwl'iui  aRinitM*   vilt.   tf>* 

WiU)  ri-KiH  Ui  kiipuraloi,  thor^  i<  tu,  iiS,cal%j 
In  l\\r  rtH  >>f  inilwHul  eurr>»t  maehiAcs  :  r.'j:  ItM 
lii'lici"!  i-.unntii,  uul  *fni  th*  inMmipUd  priiauj 
(inrrpiii,  am  'if  far  Inu  ntilitf  fwj  far  u  pmcGt 

I  hav  iH-'Tr  ininj'  inwjinal  liatCarin  vbiefa  vc'-AiL-. 
MTaiiimunnti  ij  orlli  rif  far   tf/i  Urj*  aarfanc. 

I;i*tn||  tiiirr>rtv"l  Intriuiiy  >if  nnrnitt  b;  ilimia^a- 
B(  Uir  liiU  rnaJ  miataBOfi  witbriaC  i<]p;.tjiE{  k.v> 
iBariMMvl  trnai'in,  Hu«fa  liittcriet  ',1  aniii  D^n'r^fa 
of  lit|[<i  mil*  I  bar*  fffiiB'l  Ui  L«  iit  lilU*  |>rieria. 
aia,  ami  bi  i[ii">  a  iHtiiifal  emrtnt,  tcb'liai  m  »'r 
dune  nr'ni'in  anil  vim  nailtrtii*  vil'i  'm  •.b«  ak;L. 
Tb>)  ri-alaUnnit  uf  thn  It'iiftan  b/lj  l>«isg  T«r> 
«<»•.' fniii  I/jiyitoS/WcJinta,.  «  i<  R-^otMur 
ua-  lAtU'ri-4  "f  biffh  txnai'.n,  t»i 

In  ijr'.jnrti'in  tii  that  if  the 

■nrXaUtt'-    ^    ■    ■  ■ 

■nail  Rftll*! 

I'r"iUr:iLllir  aaab  tiitbtrbia  io  (Vri,  (.a^  ti.' 
•thTt  >1<.  nut.  I  IrtliRvs  Uiat  Ihi  mrni^;«'I  «*r'w« 
mlh.  n'fDtainiiiiiaKini  mj,  kn-l  <i':i'.«4  w,ia  •«!- 
Bfnti.'infait,  una«nriris  lin,  iij  V.a,  Ut  ni  ffatzt.  an 
knwiitat  tbe  hatt  tn  In  fdnivl,  anii  [<i  '>!  laisM  '.«lLi 

will  K"*  a ii«B*tratiii|[     _t^ ..    .   #  _     ... 

a^th*  Ibsraiwuti'ially, 

Ui«  '■■in'i.Bl  from  balT  t 

anifv^,    Vr-m  I J  tu  ?i  «ctU  ia  th«  nai 
Hvnnrillf  uviful  i  hut  I'l  ar*  annetJniti  icjuiicfL 

I'aiaful  QurrRnt*  ^f:,  I  bclitTe,  B«vBr  a>»dcd. 
bifI  I  wi'.lrl  dri*  attniliun  to  tbt  fan  toa*.  tb« 
•**t'>rUi't  |AiD  i*  in  t)i«aDp«fi>;ialntr*t*rif  ct* 
ablfi  alin'i'taB'.irnl;,  aiid  tbat  it  may  lie  aT'iidid 
wfairn  a  larui:  Riirriiiit  ia  >pplii-l,  hj  tb'ifinjb 
•uafcinK  '.f  tlis  ak.u  with  a  mlina  ur  acKl  aiAa- 
U'fii,  an'l  by  n.iii;(  vnrr  lan(«  «la<:tr',d':a  •rell- 
Bi'iiiti^iiRil  Riiil  iHi.iued  nruil;  i>n  ibb  akia. 
Tuu  cleclnviva  J  Iwliert  <»  Im  U't  ar- 
l»r)(B  aa  tbfl  Imi'l.i.Tai  in  iliii>e. 


»i  Ik  tnarl«  at  a  lar^  t-ssi'ier 


idl.a* 


with   ' 


l>i  cn.iijn  tfa«  (iptrator  tu  fadd  them  currt^ 
haml,  an'l  tn  Rra>ii  iir  iirsti  tbr  |iaticBl  Rrinly. 

Tiiv  iiiRlhinl  an  viinuHiBlf  uaea  of  uitai>urinj{  the 
"  ilij-i  "  'if  i^iirrtnl  br  tli«  nniub«r  it  ctlia  in  cironit 
1*  vry  fallibln,  fur  n'lt  nBly  di.  cetU  gtt  weaker, 
but  t)iR  rniotaneei  ul  ilill''runt  patient*  ilifT'ir,  anil 
VBii'iiiii  ■liwinlnrii  m'ldiff  tiit  nuimal  msi'taacea. 
A  K.Llkniii>ii>et>'r,  Rradnaled  bjrilaBdatdeella,wheD 
frealily  nbirifd  aud  Baml  in  all  ■uliae'(neB(  opera- 
tii.na,  will  Kill'  tlir  BBiWMary  iitilivaliiiB  '■[  h»*  far 
Ihn  nitlla  liuvs  fallcB  nit,  and  utnthBrdlScrencea  ia 
BUrri'iit  uDttially  jirualnD  thrunith  tha  Iwly.  .~«> 
A  itnidl  iHiInt  in  liattery-ninatruntiiin  ii  im- 
IHirUiit  in  u  bnlbiry  <if  laanymlU;  the  fall 
■tri-trit'li  '"'Inr  ai'ld'tui  uaed,  tin  lint  liilf  of  the 
EBll^i^riilnmi  whllillbr  Inttcr  ihim  are  idle;  and 
(hrri'tnin  ii>'  n  awilab  li>  briait  iatu  eircnil  aither 
btir  «r  till' iti'lla  at  will. 

Thi!  ri-Uliv"  iHMllli.n  'if  tha  alaetrodea  on  tbe 
liwly  la  liiiiiiirlnnt,  fur,  liealdm  ll>«  fact  that  a  car- 
irnr  ll>iwiiiK  in  une  diroRiIia  act*  •Ulfermitly 
lu  iiii'i  llNWini!  in  tbi>  Hinlrary  direEtiun,  there 
h  a  vi>ry  Piriklnji  iBrreaai-  la  tbo  current,  il 
till-  |ii»lliim  <.r  thn  |>ilr*  hn  mrcned  attar  a 
aurranl.  Iiaa  Iwen  fur  a  tim<;  TmaiiiK.  Tbia 
<nill-kn<i<rn  fnet  nemla  morn  eumgiliHe  inveatiga- 
llmi  -iii'rhaiM  aiiniB  nf  onr  " elsotrlcal "  reailera 
will  lakn  it  nti.  It  Mama  tn  lie  Dit  reault  ul  i 
lndariuli'in  ut  lh<t  iiiTTit*  iir  tinau'sa,  ainre  lb 
aniiiii'titi'il  riirriint  U  aiiimrenlly  the  reaalt  nf  ai 
addilinii  ti.  Ilix  uriRlniili  Bud  yi-t  I  d>.  nntthinl 
tbat  tlir  raint'i'ni'ii  uf  anRh  a  M'cundary  nr  "  atorafio 
purrpnl  niin  *«■  droftiimtnluil  nn  b  jfiilv  annul  i^er  h 
Hi-  "iKil.rl.wl"  iiatianl  anil  nlBntriidci..  Here 
am  ¥i<r]i  likrljr  nl  fault;  lint  T  am  laru  that  th 
iiViTiiiiiiiiiii  iif  ri-aiatBunii  in  Die  iHnly,  m  tbe  rcmilt 
uf  till'  aiiiikiiiK  nf  tie  akin  anil  il>e  piwaao'i  uf  thp 
lliit  onrri-iil,  dim  nut  aniHiant  for  tha  TncreaaBd 
■mrrnBl  nf  icvKranl,  iHwanaa  Ilia  Initrruoa  ia,  ui 
nhnwn  hy  tli«  jfalVKniiinnteT,  IflmiHirary,  the  naidli 
■iHiii  ri'liinilnit  tii  tliauriKlnal  )HMot. 

TliK  fai't  that  Ihu  ourraBt,  wfaetlior  primary 
ViilliiiiMir  lliii  itidui'>^OHTri-Btfruai  aanil,  maat ' 
Bli|iliKd  an  na  til  IraTunin  thii  liiaaaand  Btruoluro 
uliviiina,  liiil  vnry  nfti'n  I*  nrjtlagtad.  1  hnvo  lion 
BMiiiii  and  oKiiln  nf  iwriiunii  whii  liavo  htM  t 
Ul-t  d  lliilldli'*  ..f  n  Bid!  iir  nf  a  iMaKn<.'[<.-Blitcti 
•nn-hine  In  Ihi'lr  hniida,  niid  liav.i  iiiiliiiiiltul  .. 
«lt<41f  uai-li'aa  (utlnri'a,  with  thu  bupa  ut  iuutbin|i 


'QTalgia  in  the  head  or  eliewheie,  oi  ot  rsTinng 

iraljicd  Umba '. 

1  have  aeen  the  good  effect  of  a  mild  nmtinaoai 
lUaic  current  upon  a  neuralgic  uerve  entirely  and 


.11;  thi 

,he  can  . 

leiiralgia,  may  deittoy  the  perfect 


.  .  .'oy  the  perfet 
iferredtythe  carefully-applied  Ol 


The  tecjndarj  or  induced  current  ii 
id  atimnlaut  buth  t-i  motor  and  8*i 
lit  hat  little  or  no  "  catalytical "  effec 
rimnry  and  eontiBUOUifidtaic  current 
I  motor  Hud  aensary  nerves,  aud  in 
iaauea  Ihraufth  which  it 
'.alytical  ar'^- 


,oloo 


1  belie' 


id  apaim  produced  in  a  muscle  by  Iht 
iriduDcd  or  other  interrupted  current,  ae  a  proof  of 
the  benefit  of  the  current.     If  a  muscle  i>  found 
reapond  to  the  stimulua  of  a  curreut,  it  ib  not 

it  will  nut  Influence  the  diaeascd  fan  il  the  tpinul 

On  the  other  band,  I  venture  to  believe  thai 
If  mascloi  are  waatine  or  loaing  their  power  ol 
actluK  under  eleatrioal  atimnlat,  the  application 
of  any  atrength  of  atimnlint  current  to  the  muscle: 
themielvoa  will  not  prevent  their  wasting,  cur  in- 
lliienco  for  gi>ad  the  diseased  spine  or  hmia  ;  but  s 
wmtinunua  vultaie  current  applied  tbrouEh  th( 
brain  nr  apinuL  curd  may  ao  modify  the  disease  ai 
to  riTStore  the  lost  fnuctiuuB, 

ICIuotricity  markedly  infiuencea  the  functiona  ol 
iCDtctiun  iu   different   organs,  allays   Bpaam  and 


calgia.  and  may,  therefore,  prore  of  lieneSt  i: 
leroBa  ipaamodic  dtseasea,  and  may  inffuene 
iMTOB.  the  elimination  uf  poiiona  from  the  syi 
,  restore  wnsatioQ  to  anasthetic  parti,  and,  i 
■  income,  be  raised  to  the  bighsBt  place  aaiongl 
therapeatic  armoury.  Lei  us  not  delay,  in  an 
I,  finding  oat  all  we  can  on  this  moat  valuibl 
inbiect.  l-<-3e 

L  pper  Clspton.     ^aerard  Smith,  lE.B.OjB. 

OCOULTATION    OF    ALDBBARAK— 
SABinS. 

r-'70''-l  1 —  The  occnltatiuu  of  Aldebatan  w. 
.sen  hero,  about  51*  2o'  North,  by  i\  Blatcb,  Ea( 
Heading  Uicio.  Suc^  with  a  marine  binocula 
—  •  OiLT  disappeared  near  the   terminalor,  to  r 

lear  at  a  much  greater  diatance  ttaai  il  on  U 

(hi  eide.  ;     '- 

(uriug   the  late  splendid  i        "  '  " 


bowed  a 


if  B.  There 
m  dnrk  eouc 
u  in  diagrau 


irigbt  It 


.given 


□  the  1 


le  lit 


la  it 


Ai  Mr.  EiRerhaa  called  attention  to  Marina  i 
tbe  L.  A.  S.  Journal,  perhapi  a  sketch  of  it  wonl 
not  be  unacceptable  tu  your  readers. 

giuce  making  sketch,  a  depreiaion  wai  lee 
under  cast  wall,  where  shown,  a  peak  on  w^l  J 
position    marked   A,  and   a 


lird  object  tu  which  1 


i  on  S.E.  outer  wal 

r.  BlEerallndea. 

O.  T.  I 


>mTl^ 
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00OUI.TATIONS  ASH  XOLIPSBa 

rntes.]— Odb  ni«tual  friend, Mr.  W.  Q.  FrankB, 
dlidoMter,  hu  loaioely  giTBQ  the  atodj  of  ooonlti- 
ttou  and  eolipMi  tbe  time  it  deiervei,  or  he  would 
MhtTe  qnestioned  the  lata  oocultiitioii  at  tireen- 
VJoh.  In  Older  that  he  ma;  aee  tbat  the  oompileu 
«f  the  NauliaxI  Almanac  ■»  oorreot  in  their 
ffUM,  and  ftlio  to  ihoiT  bow  the  ooonltatioa  in 
IMMioii  nim;  b«  euil;  worked  ont  withoat  inithe- 
Ortioi,  and  ippcoiimBtely  with  ytrj  little  iaboar, 
iMDdjoa  the  following:— 

Beqnired  the  DironEEUtincei  of  the  ooODltation 
«{Aldabu>n  at  Oreenwioh  on  Harob  2,  I88T  : 

lit.  Find  Ibe  itu'i  hour-uigle  :  — 

Bli(iiiie,G.M.i]oon...  i'  39  bt—y.A.p.SS. 
fiJLT.  of  ooDJ.  in  R.A.  a  46  36  „  4D9. 
Aotelention 67       „      480. 

28       27       S3 
Wuet   2t         0         0 

ft^.<ltGieen.  Meridian     4      27  33 

tA.o(itat  I       29  SO        „      409. 

DUi'ibonr-angle  E!ut...  3        3 

lid.  Find  gsooeatria  latitaile : — 

Oa»nphieal  lit.        =    SI      28      Si       „      437. 
Unoed  Biper't  Table, 
Bo.  63  =  II       12 

Ccosentrie  lat.  =    Gl       17       26 

KoTE. — If  great  accnrac;  is  not  rcqaired,  the 

Mfiaphical  latitode  muy  be  used  in  the  plaoe  of 

wnoceDtrio. 
M.  Take  ont  the  fwiliwing  elements  from  the 

MtmiaU  Almanac  to  the  iioarest  tenth  of  a  minnte 

<*•«:- 

StH'i  dedinsUon   IS    16-7  N.—we  p.  4C9. 

Oia.oldec.  10'8N.       „      40a. 

Neon'i  hoT.  par.  66'1  „       40. 

„     Hml-diam.  ta-3  „       4U. 

,       HJClDtUL. 32-6  „        42. 

„      UJt.lnDea. 6-4  N.       „        42. 

IfOTKv— The  Ber.  Js*.  Pearaon,  M.A.,  eaja : 
"The  moon'i  hanrg  motioa  in  R.A.  is  taken  from 
tts  ■mitiiOBM  for  10  miaatei  ai  given  in  the  ALl. 


b;  Bailing  the  leoonds  of  time  minntea  of  uc,  and 
iQcreaafBg  these  qnantitiea  half  aa  mnoh  uain. 
The  moan's  horary  motion  in  deo.  it  taken  frooi 
the  Dorreaponding  qnantitiei  in  the  lame  page  by 
ifgarding  the  aecondj  of  aio  aa  minntei  of  arc  and 

4tb.  Conitruct  a  diagram  similar  to  the  One  here 
given,  making  it  od  aa  large  a  aoal*  m  oonvenient. 
To  do  thia  proceed  aa  followa; — 

Take  the  moon's  hor.  par.  in  the  eompanei,  and 
from  0  as  a  centre  describe  the  oirels  Q  F  M  P, 
draw  the  earth's  eqaator  HOQ  and  the  axis 
FOP  perpend ionlar  to  it.  From  Uie  earth's 
centre  O  set  o9  the  star's  dee.  QOA,  and 
from  the  same  centre  the  Greenwich  geoeentrio 
Lat.QOL.  At  right  angles  to  O  A  Bet  oS  the 
line  0  P,  which  will  bethe  plane  of  the  projection. 
Take  any  paint  B  in  0  A,  and  at  right  angles  from 
it  let  off  the  difference  of  Dec  B  F  j  then  from  F 
as  ■  centre  with  moon's  aemi-diam.,  describe  the 
moon's  oironmforence ;  draw  the  parallel  of  lat. 
t  L  thrODj^b  F  and  L  and  I,  draw  hnei  parallel  to 
A  O,  catting  the  fundamental  plane  FO  in  the 
pointa  Y  and  1/  and  X.  Thia  completes  the  sec- 
tional projection  of  moon  npon  the  fandamental 
plane.  If,  now,  one  limb  of  the  compaaaea  be 
pUoed  at  O.  we  may  mark  off  upon  0  M  the  position 


ottl 


e,theei 


lelim 


of  the  I 


,  and  the  centre  of  ellipse  the  line  GG 

perpend icnlar  to  O  H,  representing  its  major  axis. 
We  are  now  supposed,  si  before,  to  be  situated  at 

npon   the  earth,  and  the  elliptical  path  of  the 
Greenwich   Observatory.     Prom   Y,  the  pli 


thei 


anjnn 


.,  lay  01 


tbe  baie  and  perpendionlsr  of  the  right-angled 
triangle,  making  these  reapectively  equal  to  the 
mooa^s  H.M.  in  R.A.  and  in  Dec.  Then  the 
bypothenuse  will  represent  the  hoaily  motion  of 
the  moon  in  its  orbit  from  west  to  east,  the  oh- 

in  the  path  of  the  ellipse.  Constroct  the  very 
small  portion  of  ellipse  required  aa  follows: — 
Measure  its  semi-siis  major,  and  multiply  it  by 
the  factors  -131  and  '2o9  ;  set  o9  the  piodncta  on 
either  aide  of  the  centre  of  the  ellipas  which  is 
leprescated  by  the  hour  XII.  on  diagram.  This 
jfives  theabBDiE.<]e  correapnnding  to  the  hours  XI. 
30  and  .XI.,  XII.  30  and  XIII.  To  find  the  cor- 
responding ordinate!  meaenre  the  semi-minor  axis 


Take  these  products,  and  laying  them  off  at  right 
angles  to  the  major  axis,  drsw  the  portion  of  Uie 
ellipse  reqoired.  Lsstly,  divide  the  moon's  orbit 
into  hours  and  minutes,  maliitig  the  lUi's  honr 
angle  fal]  npon  the  meridian  0  U  at  Y  ;  then,  with 
the  moon's  semi-diam.  in  the  compasses,  place  one 
leg  npon  tbe  moon's  path  and  Che  other  npon  the 
eUipae,  and  the  two  places  where  the  honrs  and 
minates  in  each  correspond  will  indicate  the  timM 
of  beginning  and  ending.  From  an  ioipeotion  of 
the  Sgore  it  will  be  seen  that  the  times  are 
respeetivsly  abont  12h.  2m.  3s.,  and  ]2b.  20m.  To 
Sad  the  Greenwich  Mean  Tims  to  oorrespond,  we 

Beginning 12*2    B 

Honr  angle    12    2    8 

Interval 0    0    0 

G.M,T.  of  conj 5  46  86 

Beginning  G.M.T G  4S  36 

BudiDg   12  20    o' 

Honi  Angle  IS    S    S 

Interval  sfler  oonj 17  67 

G.M.T.  of  coaj 6  46  S6 

Ending  G.M.T 6    4  B2 

Daration,  17m.S7»T  whiohis  very  close  to  Kaiaieal 
Almanac  ptediotion  (see  page  440), 

If  this  aimpls  method  commends  itaelf  to  yonr 
readers,  I  shall  be  pleased  to  supplement  the  abore 
with  a  table  of  factors,  from  whioh  the  whole  of 
the  ellicMe  may  be  laid  down  if  required.  1  hare 
not  indicated  the  angles  on  moon's  limb,  as  it 
crowds  unduly  the  diagram. 

Tow  Law,  March  14th.  S.  F.  Sl&d«. 


STBITOTirBB   OF  ABAOHHOIDISOnS  ■■ 

(27026.]-!  HAVE  no  donbt  that  «  T.  P.  8."  is 
right  in  his  supposition  that  he  has  found  a  mem- 
brane on  one  uf  the  fmatules  of  the  above  diatom. 
In  Tol.  II.,  new  aeriea,  of  the  Journal  of  the 
R.  M.  S.,  I  pointed  out  that  I  had  found  gelatinona 
oasts  of  diatoms,  and  believed  that  the  movements 
of  tbe  diaiomaoee  were  carried  out  by  nndolatians 
of  the  membrane.  I  have  found  them  in  many 
oBEts  both  free  snd  attached  in  several  forms  id 
Navicula,  and  aeparate  in  one  case  of  Surirella,  On 
one  of  my  slides  I  have  a  oast — of  vhioh  I  send  a 


photo,  to  the  Editor — which  I  should  like  to  attri- 
bute to  Araahnoidiscna  ;  but,  unfortunately,  it  is 
sepsrate,  and  no  frustule  of  the  at>aTB  diatom  on 
tbe  slide.  It  may,  tberefoce,  not  be  a  diatom-oast 
at  all.  Are  the  different  markings  spoken  of  by 
"T.F.  3."  simply  the  opposite  aides  of  the  same 
fruBtule,  or  do  they  depend  on  separate  platei  into 
which  moat  diacnid  diatoms  can  be  split  ? — aome  into 
two  pistes,  some  into  three  plates,  and  I  think  I 
know  one  that  will  split  into  fonr,  all  having 
different  markings.  B.  0.  H. 

[27027.1- Ths  reason  why  "  T.  F.  F."  is  nnabls 
to  sea  the  finer  markings  on  Araohnoidisoiu 
Bhrgntiargii  when  the  valve  is  mounted  with  the 
"  Gotbio  window"  side  upwards,  is  simply  dne  to 
the  high  H.A..  of  his  objective,  which  has  theiefore 
no  penetrntion  to  speak  of,  also  to  these  fine  mark- 
ings being  level  with  the  outer  surfsoe  of  the  ontor 
layer  of   silica  of  which  tbe  valve  is   oompowd. 
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The  conifqneiice  is  (BaeaminE:  tat  a  momeat  tbcra 
it  no  inEM  lavfr  or  gnm  wbatevtr  hetwflen  the 
oburrei  ind  loo  object)  that  when  the  inner  >nc- 
fue  □{  the  onter  Uyec  it  io  proper  focna,  tbs  ntti- 
mite  aod  finer  marliiDBB  are  bej ond  ind  out  o( 
ftJcni ;  bnt  ■■  one  focniiei  doirnwftrdi  towards  the 
oiit«i  ann  ultimate  Elm,  tbe  edgee  of  the  "  sngul&r 
perfonktioDB "  begin  to  get  ^abaoared  and  blurred 
with  a  inrronndrng  noma  whioh,  by  the  time  the 
nltimBte  film  ia  reached,  is  enfficientlj  great  to 
dfitroy  all  proper  definition.  To  eiamioe  the 
finer  marklnRi  in  thii  diatom,  the  valve  reqniret 
to  be  Tnounted  with  the  outer  surface  □ppermoHt, 

Uy  obji-otion  to  an  inner  film,  is  deeoribed  by 
"  T.  F,  S.,"  ii  that,  oomparatively  speaking,  it  ia  of 
>  very  large  ares,  my  (iperienM  being,  "The 
finer  the  fifm,  Ibo  imairer  t£c  area. "  A  Urge  film 
WDald  bo  eioeteively  frngile,  and  wonld  require 
itienglheninp  by  means  of  ribs,  braokete,  or  other 
inpporta,  which  would  at  once  make  ita  preseaae 
apparent.  I  look  upon  the  whgle  ot  the"Gothio 
windnw"  arrangement  with  the  varinna  ridiatinR 
d  beiDs  merely  aupporte  for  the  large  and 


,r  layer 


'aitex. 


With  reapect  to  "T.  P.  S.a"  diatom  whera  a 
jmall  pltos  ii  ehippcd  ant  of  tbe  edge,  I  presume 
that  the  fraotuia  on  the  inner  aide  doea  not  pene- 
trate within  the  "  Guthio  window." 

1  wiU  take  an  early  opportunity  ot  oorrespond- 
ing  with  "  T.  F.  S. "  direct  with  a  view  ot  making 
an  appointment.  I  du  not  live  in  London,  bat 
■orns  little  distance  in  the  country. 

H.  UorlaoO. 


[17028,]— Opb  friend  " 
page  (•&)  ji  aublime  in  h 


"B.  L.  G."  (No.  26953, 
hia  Donrage.  Alone  he 
mioal  world  witb  hii  theory  ot  a 
cuDiet-aea  ;  alone  he  chargoa  "  all  Bngliah  Mologia 
thwry,  at  leatt  (ince  Lyell,  with  poatufating  a 
nnlrene  that  nature  ahuata  to  ot  yearly,  or  ottener. 
ia  a  uDQ-exiatenc  figment";  and,  again,  "tfa< 
blundarinf  abaurdily  that  this  oataalrophe  mnal 
li«  geologloal  Tuna  thruaah  and  poiaons  every  word 
■ow  tbaivati,  fnun  pT«aeber  Kinna  up  to  the  Dakr 
nf  Argyll'':  and,  again,  "Mr.  Kowortb  aaya  that 
nobody  loJa*  will  believe  in  a  general  deiog*. 
whloh  ia  oaar^  •qniTftleRt  to  aaying  that  none  but 
fiKil*  *M  allva  tuHJUy."  l^k*  the  oiralt-aquaren 
Nldfiat-Mith  atn.hetaoeaalootthiMianea  ot  hii 
<l*y  i  like  Uamlit,  ba  1*  ■'  bom  to  nt  It  right."  Bat 
•laa  1  tu  ma,  uD*  of  the  Kfci«>id  Wla,  h«  mnr- 
llke  l>on  gnlxuU  tilting  agaiiut  (ha  wiodmUla. . . 
like  (Jaoula  blddiDg  the  uneao  etay.  For  the  faeta 
■raall  against  him.  "K.  L.  (;."will  admit  that  in 
uking  the  whnte  geoli>igi<Nll  wutid  to  give  np  iCi 
Dhulab*d  oonvlotkiaa  urlvad  at  hy  man  who  bate 
Blvea  yMtntif  (tody  to  thia  partieolw  Miaaea,  h* 
■mat  ahuw  that  ho  haa  an  aoc urate  koowladga  oi 
th*  taeta,  and  that  lh«  facta  an pport  hia  InfataawM- 
I  join  Isaoo  with  him  on  both  |<uinta — anmetinaa 
tiia  facta  ar*  wri'titf,  at  other  liniea  hia  JnteraDOM. 
Virtt  at  tv>  (aela  :  I  do  not  iulrml  to  tiOlow  him 
lhivu|th  all  hia  BrgumeDt*,  but  will  nNiGaa  mywlf 
Io  Ihiiae  OMH  which  1  know  bMl.  Tak*  the  mm 
•f  Ihc  atraetar*  «l  Auretgne.  -K.UO."  aayi 
Ihii  ivantty  givM  nK>«umrtital  \<twt  of  the  auddan- 
Moa  of  Uia  ratuUuphr.  The  inl  tact  ia  thai 
Anrergna  ia  alway*  quolad  aa  an  incintrovtttiblr 
■wwf  at  tha  impoiaihillly  ol  a  genaraJ  dalug*.  1 
kduw  tha  iliatrlol  wall,  ud  t  uaert  that  no  aana 

Crai'n  (DOld  atudy  tha  pbaai<nwMt  thera,  and 
llrva  iB  any  auph  «  eataati»j<haaa'-K.  L.  G." 
r*<iulr*«  oa  to  b*ll»v«  In.  For,  •oaileird  ovtt  tha 
(rantt*  plklaau  uf  Atttyi(iia  Ihare  ar«  a  vaiit  Urea 
Bunbaruf  baby  Tulfuow,  hilU  varying  from St>ti. 
kigh  tu  MVti.  aad  nixr*,  Hi-h  (unuunding  the 
•ralar  uf  au  aidnal  vidcano.  Many  ut  Uwaa  biUa 
M«  viunpuaad  uf  Iuih*  I'lndtn  Tarying  trt«a  IId.  to 
a  or  llu.  In  dianrtfT,  n.t  >\>iui<«i'lrd  tt«atba(  bv 
■MitwMlia^  batlvlng  qaitri  Ks«a :  yoa  mb  jilck 
than  ap  Ivr  kaadfak  Many  uf  ibta*  eniWra  an 
tiKr  Ulila kinga, »  uc  autl.  wid«.  wiih  tbalf  llltl* 
ha«p  of  aindaia  nitnd  ibtm. 

It  ia  abaulMlaIr  ainatiB  Ihkt  any  •««  or  aamal 
wunUt  hav«  w«*hr.t  than  clean  *wa.v  into  the 
mtaya  beluw  |he  nU(««a  :  bnl  thai*  ihay  tlaaJ. 


Next  take  tbe  assertion  that  all  our  rivervalle] 
and  their  gravels  and  drifts  are  the  work  of 
aingle  day.  Putting  aside  the  physical  impo^s 
bility  nf  lbs  thing,  I  DnbcsiUiingly  assert  I  hi 
there  is  not  a  river  valley  in  Knglaud  which  dui 
not  eontradiot  "  E,  L.  G.'a "  hypotheais.  H 
demands  one  grand  sheet  of  gravel  spread  over  tb 
valleya  and  tbo  hills  on  their  sidea  and  over  tb 
vaat  plaina  of  the  Nile,  Ganges,  and  Miaaisaipp 
The  facta  are  that  the  gravels  of  the  aides  of  th 
valleys  and  of  the  plateaux  are  ot  many  diflerei 
ages,  some  eon  tain  in  gAretio  shells,  others  Southarn 


by  stratified  beds  ot  aiind, 

miles.     Tbey  are  not  overlaidby  any  ^e< 

recent  gravel.    The  true  river gravelaaregeneraUy 

confined  to  a   small   patch   OD  each   eido  of  the 

flow;  otherwiie  their  materials  would  bo  similar  lo 
thoie  spread  over  tho  ilopea,  which  is  not  tbe  caae. 
As  regards  the  statement  that  a  bed  of  peculiar 
gravel  it  toond  at  about  G.OOO  times  the  depth  of 
the  annual  increase  of  the  plains  by  Siioda, 
before  I  can  believe  it  I  most  have  facts 
and  figurea,  1  do  not  say  that  it  is  not 
-"  '•-'  •-  -caBeot«nehimport«nee(lo''E.  L.G.") 


«able  ii 


r  (•rta.-l.  a. 


IJIUT*  Wait 


Nm.>rhl. 

II  ul  (urthar.  II 
the  IKuiM  !•  iy>w 
bring  wh» 

Aa  .tr,  ,.1,,,.,  ... „ 

*HHn  Iha  cluier  hillaT'  AU  Ihtac'  irtCiliJ 
WMhvtl  awat  off  Um  |i)aia*a  by  attr  •*«. 

At«ln,  "  H.  Ih  d."  au*  lh»  valirn  m«  a  |>r.W 
•f  Mia  imMenMaa  uf  (ha  MtwIt^Tbe.  an4  (bal  thia 
•Mttrnd  nriy  aaatutWa  ago;  bwr,  HUtcdMuttaly 
t*t  bis  titU,  Iha  vatlav*  axialnl  W(s>r«  tka  vol 
«M»a*  i>M>aftl  wutbting  In  a  (k-iI  wawy  k-aaaa,  ^v 
|k«  U«a  l>wn  ram  4u«h  Iha  vallri*. 

Agaia,  tabu  hia  UlHalratH<«  ot  ihr  i^ay  i»Jt  laad 
yntHiHtMia  walwtntlt  Io  NmarHi  ib*  awbmv 
tMlly.  .xuu  wtMl  pat  hnla  bM)>  o(  b>,«*  awnd  all 
•vav  Iha  alay,  aiul  attar  tha  *b>ua*i>  Katb  mu  nttil 
And  all  .vonr  L>lUa  kaaya  uf  aanJ  nnbamnl :  Tba 
UtHW  W  iu))OMMUa, 


depth  ot  tho  gravel  bed  in  the  Ganges  plain,  and 
what  is  the  rate  ot  addition  ?     Who  proved  it  ? 

Next,  aa  to  inferences  from  faeW :  "  BL  L  G." 
quotes  Prof.  Boyd  Dawkina  to  ahow  that  the 
Msiliterranean  rivers  onee  ran  into  a  take  or  lakea 
a.OUUft.  below  the  present  aea  level.  Granted  tbe 
fact ;  1  aak  "  K.  L.  G."  to  explain  " 
tbe  delUot  the  Nile.  A  river  forms  a  della  only 
when  its  waters  are  cheeked  by  the  sea  :  there  the 
mud  settin,  and  the  river  begins  to  divide. 
According  to  "  E-  L.  tw.,"  A.DOO  years  ago  the  Nile 
flowed  into  a  lake  3,0Ut>ft.  below  iU  pnsent  level. 
It  mutt  have  beeo  a  rapid  river  ;  in  any  ease,  it 
oonld  not  begin  making  a  delta  till  the  Mnii- 
terranean  sea  reached  the  level  ot  the  present 
delta.     But  the  town  ot  Zoan,  bnilt  ft- ^ ■-- 


LUd    the    formation    of    thii 
delta.     Again,  the  thing  ia  impoaaible. 

1  will  add  only  one  mote  point.  "  E.  L.G. 
again  refers  to  Darwin  in  sopport  of  hia  view  tha 
a  oataattophe  is  required  to  account  foe  the  de- 
aCrnclion  of  the  anmiala  ot  Patagimia.  On  page 
SH  he  quoted  the  pa»age  at  length  ;  br*  <-'-'-  -- 
threa  linea  in  the  middle  ot  the  pasaa 
Darwin  distinctly 


I  HI  the  paaaage.  m  which 
a  tbat  Ul  ifaa  geologiMl 
-^  tbmt  tbe  ebauaa  in  (be 
a  alow  ud  gndoaL    If 


why  OM  H  Tenida  (&■  polocr  ?  I  biJiara  that 
aTwr  p««  ofE.L-G.'a"  •tatanasli.  if  axuniiMd 
(•raiully,  wutild  provr  _  _ 
which  I  hava  allndad.  P.  O.  a. 


r;7lK9.)— Bsl:<G  tbe  qoerii*  nnitioaoL  ., 
-■  S.  L.  O."  in  the  abort  lc«*«r.  I  abimU  like  to 
•tale  thai  my  qocrj  to  "PJULS."  (a>ts«b«n 
I  could  find  any  tiutwortby  iafonuuaa  aa  tu 
imigai  ct  Krithn*  erncificd  bciag  foa>d  in  lodiat 
was  i«ally  aaked  u  a  prjtaat  afKian  ibc  Idoae 
atatamcnta  oaed  ao  treillBtlj-  ia  BBuutof  aifa- 
tD«Bt*.  Aa  tu  tba  ta^  of  "^  FJLA.Sl.''  i«  titd 
Higgina'a  "  Asaeal^pai^'  I  bad  raad  tba  book 
ibraa  or  (uor  timaa  ov^  bcfuia  rantviag 
-F.R-iJS.'a"  wlTka,  a«d  baw  vvay  wd  (bal 
Higgiaa  aavar  Bteatioasd  Ibat  aay  uaala  aaiby 
ariaaacacualdba  f«aad(tf  aaehiaana.  Ibdiare 
ia  Tbibat  OMdan  tftataaa  of  lajia  caa  bt 
obtaioad.  Ido  BM  agraa  wnb'E.  L.  ti.'a  ~  aa(*- 
taata  ot  tba  "  ABaeihtfaik'  wbkb  1  omcur 
wxUHkrlat,  aod  ralnaUa  baab  in  riaaarth  aca 
fu)  tataretKa.  X.  O-  S. 


*atta«aa  ut  tba  riatM. 

A  pail  of  t«ia.'iitMbaa«UoN«uaa(thaB*Ml 
ait*  wai  (baf*  aa^J.  a*  jaa*  MaM<l  at  W>b  aaasa 
t\t  aaab  plaMi,  tbaa  sabtiw  M  mc««*  ia  alL    Tsf 

u>«>tM  ut  a  tuir  M<  (i^Ml  «anW  <nvi  tba  e^  >\t 
iliail)si,\4bB(  xuaikf  •wb(8iagc4a.*t  naa  cJ -.m 
^ua  (o  iw  AtBpaaNB  aaMu*  <■  tba  lAii  ak. 
Tba  BM*>«>  UB  tba  nBac  Mfnaa  an  bm.  bov- 
we.  pU'W  atM«ty  liffiwiaa  t»  tbiMa  •)■  (be ; 
4iMi  aaifaceOk  bal  Ktiw^ :  b— ca  ite  ami-  ' 
iiw   Mnf    Efaaaa    <v«b1    A*   a^F'    '^  ^' 

aublhiaa(.<.  Tbtawiaba^iaHaaaiatf — ' 

b«  Avwaa  Am  waA 


itiged  no  alteration  whatevi 
.traltsing  brushes.  Evert  t 
of  tbe  outside  sector^  it 

iba,  ic,  are  as  ordinitily  ai 


jng,  th 
i-olsh 


...     _   .  Aa  might  bo   eip 

sparks  pass  between  the  terminals. 

To  insnUte  tbo  plates  from  each   otb 
tried  several  eipedienU.     First,  a  pair 

vulcanite  manufaotured  by  the  Indiarub 
paaj,  were  affixed  by  meana  of  a  amall 
ot  shellac  varnish  [very  little,  on  aoooni 
difficulty  of  getting  it  to  dry  wteo  incloaet 
vulcanite  and  glass],  one  to  tba  back  of  u 


cording  to  my  obsem 


ao  ai  to  rotate  witb  tbe  plates.  The  mac 
worked  fairly  well,  bat  the  mlcanite  n 
maob  thicker  than  ordinary  writing-papo 
ssIaiioD  was  not  anfficiently  gnod  to  give 
esnlta,  1  therefore  ramoved  the  vnlcai 
.nd  tnbttilnt«d  ao  Inlannadiate  fixed 
ished  glue,  also  I8in.  in  diamaU 
■ted  verv  well  indend,  and 
Ion,  acoompaniei 
lund  by  Mr.  Gr 
eipcrimonu  with  the  ordinary  machine  ( 
p.  62.  Vol.  XLIIl.!  The  fixed  pUte  i^ 
obiectionabte  on  account  at  the  difficult 
vidinj!  a<ic<iaate  snpport  fir  it  witboal 
compliiating  the  maebine :  iberefote  I  | 
furnish  it  with  a  solid  centre,  and  t 
by  mean)  of  screwa  to  the  back  of  on 
working  plate*,  so  as  lo  revolve  with  th 
This  method  appears  the  beA.  as  it  is 
aple.  bnt  le«  ipace  is  reqaired.  The 
ith  the  platn  tho*  arranged,  doea  not,  o 
aflijid  graaier  length  of  apark  than  an 

■Icetricily  appcan  to  be  conaiderau] 
judging  br  tbenncnbarof  tnma  nocaaaaryl 
Leydea  jin.  Theoreiinltv.  il  onght  U 
I  maeb  as  a  toBr-idsie  multiple  su 
Binal  de«iiTi :  bat  I  am  not  at  praseol 
1(  b  perfectly  aelt 
gives  abort  iparka 
plate  caily  ia  nvoi 


tbaMimiaals  w 


A  wnni^AUOB. 


I^ua^hfiaal 

ikaaA.    U  a 


e&eliv«iad  OMSr-Baie  wia 
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mfo,  and  I  find  it 
pndnrs  from  2oi. 

It  Doniiita  of  ■  light  dsd  Inau  aa  m  itrOD); 
■tuid,  supporting  on  a  centre  two  bent  wittt,  oinr- 
ing  Bt  one  end  >  3in.  aqnuo  of  thin  wood,  and  on 
til*  other  ■  tfaia  bu  of  wood,  to  ths  oeDtie  &f 
whiob  ii  attaohed  t,  Gn<  itring  titd  to  m  ipcin;; 
latter  baluie«  eoalsd  to  ^  of  an  oDnin  uid  up  ti, 
*of.  A>  ths  aqnus  of  8m.  ii  the  16th  of  a  biot 
«wh  ounoe  on  the  ipring  ii  eqnal  to  Ub,  prnanic 
on  the  iqnira  f oot.  TheTett«r  balanoe  ilidia  inthe 
V-frame  at  the  back  »  aa  alwara  to  keep  th« 
aqnara  parallel  to  the  face  of  the  frame,  whether 
the  wind  ii  atrong  or  light,  and  the  balanua  mnit 
be  ilJd  ID  or  out  until  the  faoa  of  the  aquare  ia  ki 

gaowi  befora  regiatering  the  focos  of  (he  Mund. 
r  attention  to  this  it  will  regiatti  verv  tiulr  uu 
to41b.,  which  la  the  eitant  of  m;  balanae.  I  nnrl 
ft  froDt  Tiew,  also  a  side  view,  and  a  bird'i-evn 
vlsw,  aa  abo  one  of  the  bent  wirea  and  the  .lin' 
aqnare,  and  I  think  they  leqaire  do  further  ei- 
pUnation.  JhUip  Vallanoe. 

AQtTBOUS   VAPOUH— BUSHT   AIB. 

[17«Ba.]— »;A,  p.  8.,"  p.  81,  asiarta  that  aqoeonB 
vapoar  and  eteun  are  two  diatincrt  forma  of  water 
loonaiderthlaamieieadingatateaiBnt.  There  la  no 
real  difFerence  between  a  vapour  and  ■  gai,  a  Taponr 
neralj  being  a  gaa  rapabla  of  eaiT  coadenaatian 
One  would  inppoie,  from  "  A.  P.  8,  a  "  letter,  that 
aqnaoni  vapoar  and  eteam  ooold  exist  at  the  eacue 
time.  A.  oertain  aia<)ant  of  obloride  of  lead  i< 
•nlnbla  in  hM  water,  but  a  leia  amount  in  Bold 
wal«i,  oonaeqnentl;,  ai  the  water  oools,  lome  ol 
the  aalt  ia  preaipicated.  Does  "  A.  P.  S.  "  oon- 
aider  that  in  the  hot  solutioD  two  diatinet  forms  ot 
IbtsaltuiBt? 

IifaonldDertainlyliletoaee  some  eiplanation  o 
Uui  faot  (if  it  i.  one)  that  heated  iron  will  act  npo 
a  large  amount  of  water-gas  (•team);  but  not  upo 
a  small  amonnt  (aqueous  yapoor).  Would  not  iro 
ra>^  It  kept  at  a  oonstant  low  temperature  in 
■atoiateit  atmoaphaie  ?  XenaliiKtoniaiL. 

Titas  AHs   Fiuira  in  india. 

[27033.1 
^cDthel    

Om  and  raipa,  tools  remarkable  for  tbeir  olnmsi- 
MM,  irregularis  of  cut,  and  unsightly  ih ape.  Yet 
old  "  Heera  Lai,"  of  Agra,  was  so  migllty  a  gun- 
oith  that  be  was  oalM  the  "Joe  Manlon  ot 
India,  and  "  Amaobellutn,"  uf  Salem,  Mailrai,  as 
imaker  of  hogipeara  and  hualing-kniiea,  b  ' 
Knglish  onatomera  then  ha  could    aupply. 


A  I.ASaB  OOAXUBB  OBOAN. 

[27034.]— Ha VI KO  juitoompleted  a  most  elabo- 
lale  organ  for  a  private  gantJeman,  we  ineloee  i 
few  partinolara  whioh  will    be  at  onee  interesting 


aod  laatrnetive  tc 


entirely  i 


applian 


vel:  and   i 


Chamber  Organ  to  be  bnilt 
dimension*.    We  may  say  that  the   organ  is 
overpowering  in  the  hall   it   stands  in,  and  that 
eminent  critloa  proaouaae  it  a  great  suooass. 

Dbscbipiioh    of    the     New    Obchbstral 

COHCBBT-ROOM  OBQAN,  BY  KOBMAN   BBOB. 

FOB  Oak  Lodge,  Thorpe,  Nobwics. 


4  Violoncello. - 

6  Trombone  ... 
6  Bassoon  


ISO  pipes 
Ckoib  Obgak.   C  C  to  0.    61  Notes. 

Salioional   Stt.  metal       61 


tU  ttidt,  and  valned  by  them  at  £E0  or  more. 
AI  steal  and  pare  obarcuil  are  great  advantAgea  tu 
a  man nfaoturer,  and  they  were  generally  procur- 
aUeat  alow  rate  (rum  one  end  of  the  great  empire 
tettae  other.  Nuwadi)«,  steam  by  land  and  sea 
lisva  fnroished  the  native  worlcman  with  new  tools 
sod  naw  Ideas,  enoouraged  by  the  good  wagei  of 
nilway  workshops.  I  aJuptedamodeof  antiquated 
Shag  they  generally  employ  in.Sniahing  andficting 
iijh-eUss  work,  being  "draw-filing  "  reversed.  I 
to  TSTf  fond  of  thii  operation,    Aooording 


ihape  of  your  metal,  selects  Sat  file  lay  it 
Uble  with  the  "tang"  (or  handle  end} 


in' 
down  j  having  previously  with  divider! 
•uHu  uif  the  desired  level,  preaa,  paah,  and  drive 
INroalal  along  the  surtaaa  of  Sle  by  steady,  re- 
raalsd  strokes  ;  then  examine  the  piece — you  will 
■a*  ill  prominent  and  uneven  parts  have  been 
nbbad.  I  then  remove  these  by  gentle  hand 
Umg,  and  to  on,  till  the  whole  meUI  shows 
wbrm  lines.  I  test  finally  with  the  dividers, 
ud  toish  my  job  on  a  sheet  of  emery  paper, 
"  >  board  dressed  with  polishing  powder,  laid 
enUissamo  table.  When  the  Esstam  workmen 
»Mre  a  very  smooth,  glittering  polish,  they  sorape 
■nil  a  hard  ataet  curved  buroiaheri  a  block  of 
■Onudom  having  a  hollow  in  the  centre  ia 
neiiteoed  with  oil,  another  piece  of  the  same 
■losral  ii  rubbed  briskly  thereon,  resulting  in  a 
Jsrk  Enid  ;  the  article  is  ameared  therewith,  and 
unlmbbed  frequently  with  a  piece  of  cowhorn, 
tbin  wiped  with  a  dean  rag.  ahould  any  file- 
n«k«  remain,  this  pioce.s  is  again  repeated,  till 
Woronghly  bright ;  faeUy,  the  meul  ia  cleaned  with 
loan  rag  and  well  rubbed  on  old  leather  (uanall; 


It  aole}  until  it  reeemblE 
7  bit  of  t; 


".5;:n 


by  myself    from    beginn 

ir  herein  desaribed.    I  a. 

n,  and  wiah   to    know 

tump.     I  baTs  purchased 


a  lathe 


end  in  the 


and  qualitiei,  bat  decidedly  prefer 
»?  own  make-a  3in.,  just  like  aulid  mineral,  about 
•kioh  I  wrote  to  the  "  E,  M."  many  years  ago, 
udiui  antler's  pattern,  two  wheela,  aoane  and  Sue, 
Mtheaame  apindlei  a  third  one  uf  tough  leather 
*<nld  be  a  gaud  addition.  Of  oourse,  I  work  this 
«  be  lathe.  A  tmaU  hone  made  uf  same  stuff  I 
-tut  delkata  wiUtj,  needles,  io.  Boa. 


14  Clarionet 8         „  61 

488  Dotes 
Great  Obb AN.    CCtoC.    61  Notes. 

15  Doable  diapascm    1 6ft.  metal      61 

IG  Open  diapason  ^       t,  ^' 

IT  Gamba 8         „  61 

18  Wald  Ante  8       wood       61 

19  Stopped  diapasoD 3       metal      61 


_l)  PriDcipal... 

21  Flute  octaviante  . 


S3  Trumpet ... 


1,086  pipe  I 
Swell  Obgajt,  CC  to  C.  61  Notes. 

24  Lieblich  boardon    16ft.  wood  A  metal  61 

25  Violin  diapason...      8  metal         6t 

26  Viol  di  gamba  ...       8  „  61 
37  RobT  gedaat  8     «aodimetal61 

28  Voii  celesta  8  metal         61 

29  Geigan  prinoipal        4  „  GI 

30  Liebliuh  flute   ...       4  „  61 

31  Mixture 3  ranks       „  GI 

32  HocD  S  „  Ut 

as  Hautboy 8  „  61 


BCHO   SWSLL  ORaAN,  CC   TO  C.     61   NOTl 

34  Bchogedact 8ft.  wood  Ji  metal  61 

35  Echodulciana...       8  „  GI 

36  Bdhaduloet 4  „  61 

S7  Echo  celesta 4  „  61 

■38  Vozhumana 8  „  61 

305  pipe* 

Solo  Oruas,  CC  to  C.    61  Notes. 

-39  Viola 8ft.  metal  61 

-40  Voiangolicaiarinks)  8  „  % 

4L  Flute  harmonique  ...  8  „  61 

42  Flute  harmoDique  ...  4  „  61 

43  Cremona    8  „  61 

44  Tublharmoniqoe  ...  8  „  61 
•4e  Orchestral  oboa  8  „  61 


inside  work  is  nahogany  oanied  on 


Total  Dumber  ot  sUipa  iS 

Total  number  of  pipes 8,111 

Norman  Bros. 
Organ  Works,  Chapel  Field-road,  Norwioh, 


I^THB  M ATTEBB. 

[2703O.J — ^I  THINK  Mr.  Armstrong's  oontrihntiov 
to  the  ideal  lathe  uf  the  future  a  good  one ;  the 
adaptation  of  oona  and  hollow  in  ohnck-fittiag 
seems  strong  and  simple.  I  have  Diade  a  namber 
of  naeful  chucks,  carried  in  hole  o(  "  main  ohnak," 
thereby  saving  delay  and  aorewing  j  but  the  stop  by 
sorew  bolt  is  a  faulty  one:  it  wears  loose,  >M 
relaxes   its   hold.     I   shall    try  something  mora 

The  Americans  have  long  ago  cut  a  screw  on  ths 
end  of  back  apindlo.for  many  good  reasons.  Ifelt 
ths  want  of  this,  and  have  made  that  easy  additioa. 
It  now  carries  a  good  iron  onp  chuck  IJin.  dia- 
meter, 2in.  or  3in.tleep,  with  four  stout  screw  bolta 
at  opposite  angles  J  besides  which,  I  can  attach  any 
bit  ut  hard  wood  by  bcrawing,  as  reoaptanlea  for 
misoellaneous  articles.  A  viae  jaw-chuck  on  ead 
uuld  be  a  very  guud  addition.  Naoessity,  in  the 
lape  of  dirt  and  d.Lm.igi]  to  my  foot-lath^  made 
_ia  conatrnut  a  shitting  tray  to  catch  metal 
thavinga,  whaal-dnst,  and  drips.  This  slides  on  the 
shears,  being  kept  in  place  by  a  hole  through 
which  the  boll-rud  ol  tha  tool-post  passes — am 
gement  of  special  value  to  me,  who  have 
id  brass,  horn,  wood,  and  iron  on  sama  daj, 
aDd  have  my  own  oses  for  this  oolleftlon  of 
ings,  apart  from  tha  Diora  important  object  ef 
shielding  the  frictiuuat  parts  of  tha  machine.  Thit 
trsy  is  of  lioc,  but  light  sheet  bran  would  %e 
prelferabls.  Boa. 

THE  BDMUHDS  Z.ATBB  XANDBBI^ 

[27036J— DKDER   the    above  heading,  Mr,  A. 
Gray  ("  B.M.,"  Jan.  2lBt,  page  454),  asks  me  to  gr 
again  into  the  various   que>tians  which  war" 
cusaed  two  years  ago.     A«  wo  are  beginning  i 


great. 


super  ( 


Swellto  choir. 

Solo  to  great. 

The  stops  of  gi 
governed   by    15    pnenn 
qually  on  esoh  manuaL 

The  key,  drawacop,  and  pedal  ai 
improTed  tubular  pneumatic  ayateic 
crackers  are  dispensed  with.  The  pi 
Tin  est  spotted  metal;  those  marked 

I.    The  windiianpplied  ' 


a.  Choir  to  great. 
Ii.  Swell  to  pedal. 

S.  Choir  to  pedal.' 


Ii  teed   reser 
board.    The  moti 
gas-engina. 
The  swell,  solo. 


bellowi, 
placed  andec  each  sound- 
power  is  supplied  by  an  Otto 


echo  organs  are  inclosed  in 

.'ith  vertical  shutters,  which 

in  any  dasiied  position.    The  oase  is 
of  walDDt  and  wainscot,  ana  the   whole  of  the 


sufficient  care  to  jui 

spaeein  the  "B.M." 

But  while  unprep. 

sious  upon  the  subj, 

Uy  a  b«ia  fur  . 


luiflnow 

Mr.  Gciy  for  having  left  kia 
ered,and  to  aay  that  of  late  I 
cuupiad  with  other  work  that 
:o  review  the  qneationa  with 
iLify  me  in  again  ooonpyiag 

,ted  to  publish  final  oonclo- 
ijout,  I  m^iy  well  make  a  few 
Lug  tlio  subject  up  to  date  and 
juutributiuns  to  its  Enal  settle- 


nsetol  lathe  fur  j 


want  mnat  utilisi 


.  the  import^LDUB  uf  our  having  astandard 
[e.Lblo  i>the-mandr«l,  I  am  more  claarly 
than     ever.      The     standard    mandrel 
ot  auch  dimeaaiuna  as  tu  serve  for  a  6ii). 
and  meet  tha  wants  alikeuf  thssoientifin 
i.hii  amitrur  irhu  Would  have  a  ganerallj 
his  own  philosophical  in- 
ject is  practically  to  kiU 
time  by  the  maaufacture'ut  gimoiaoks  in  ivory  and 

2.  The  present  "  ornamental  lathes  "  serve  ad- 
mirably tu  unburden  those  who  have  surplus  time 
and  money  on  their  bauds  {  but  they  do  Dot  meet 
the  wants  viiher  of  the  scientiflc  mechanic  or  ef 
the   amateur    insUumaQt-maker.     The    lathe 

mciple  of  modern  standar 
.lie  scrsw-LBread  rales,  and  general  inter- 
ohangesbility  uf   parts.     Such  a  latba  should  ha 
manufactured  at  a  greatly  lednoed  price,  with  aa 
the  complexity  of  its  ap- 
pendages aud  in  the  bother  it  inliiota   Qpon  the 
sr :  at  the  aame  time,  it  should  afford  mors  efflaiemt 
tioa  and  greater  range  ot  capacity.    So  mnoh  for 

3.  As  Co  the  supply.  If  ooi  London  mann- 
ilurars  are  obliged  tu  devote  themielvas  excln- 
'cly  to  the  service  of  those  who  have  on  their 
odsmore  time  and  money  thanthey  know  what  to 
with,  we  must  visit  the  uffiae  of  Sir  Joseph  Whit- 
irtb  and  Co.  in  Groat  George-street,  or  run  down 

the  works  of  Thoi.  Cooke  and  Son,  of  York. 
It  it  we  settle  upon  a  standard  interchaagaable 
he-maadrel,  and  our  London  makers  still  cannot 
lake  it,  we  might  subscribe  among  oar- 


»tors 

subaoriptio 
about  the  ; 
ihaugeabli 


bolesale  price 
Arma  Factory  at  Birmingham,  A 
three  guineas  would,  I  believe,  be 
I  tur  an  exemplary  standard  inter- 


collars  in  hard 
additional  17s.  would  probably  furnish 
(he  standard  taps  and  gauges  necessary  for  the 
fitting  of  tha  ohucks.  Upon  the  co-operative  prin- 
ciple, if  the  Dsmber  subsoribad  for  were  oonsidor- 
ahle,  the  price  might  be  mnoh  law;  bat  if  probablo 
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to  m«.  I  wl 


b   th«    I 


iiuHCmnr  ol  two  laoli  muidiel)  might  gat  hii  own  ; 
I^tae-hMdi  out,  uid  bor*  them  ont  to  tike  the 
Mllu*  whioh  he  woold  reoeiTe  with  the  msudceli,  j 
Xh«  Uth»-bed  uiil  other  >pp*ad»gu  oanld  ba  par- 
idiiMd  Mouomimll;,  OT  the  oo-opentive  prinoipla 
ufght  ataily  be  eiteaded  to  then  other  urta  ao  u 
to  giva  iDoh  mbasriben  a  oamplet*  atADdard  lathe. 
The  gtwidard  loaDdrela  would  aerre  alike  tor  all 
k(he«,  whether  aimple  tiaTeFaing  heada,  baok- 
nared  head*,  or  aelf-aeting  alide-lathea.  I  ahonld 
mU  tluit  Mr.  Q,  Birob,  of  Pendleton  ha»  aotively 
taken  np  thia  qneatian  of  late,  Mid  hai  manatao- 
tnred  aeToral  lathe*  which  are  a  groat  advanoo 
npon  the  common  ornamental  laths.  Perhaps  he 
would  aaii«t  oi  in  this  diaoauion. 

4.  For  a  rc*l1j  firat-rate  tnll  range  lathe  I  ahonld 
»dopl  the  6in.  oentre,  baok-geared  for  heavy  or 
ilow  work,  and  fitted  with  a  trareraiog  mandrel. 
I  ahonld  aUo  have  a  aelf-aotine  ilide-lathe,  the 
glide  paaaiDK  the  dead-centre  head  ai  in  the  front- 
llide  Cooke  lathe,  and  with  the  dead-oantre  oapable 
of  being  thrown  off  the  lathe  axil  for  conical  or 
other  apeeial  tnming.  1  ahonld  begin  anoh  a  lathe 
with  foni  doMichaogeable  atandiid  mandrels — one 
for  the  ordinary  (rant  spindle,  one  for  the  baok- 
BMtr  iplndte,  one  for  the  dead  oentie  head,  and  one 
lor  hm  in  the  ilide-reat,  the  latter  to  earry  work 
to  be  anbmitt«d  to  the  action  of  onHera  in  the 
latbe-head  apindle. 

6.  The  interobangeable  mandrel  inTolias  qnea- 
tioni  of  two  distinot  orders.  Firstly,  we  hare  to 
•attl*  thoM  qneations  of  form  on  whieh  the  prin- 
dple  of  iatarohannabllit^  depends.  Secondly,  we 
ban  to  fix  npon  those  dimensions  in  which  that 
form  mn  most  adTantageonily  be  oast  for  the  nnr- 
poM*  we  bare  in  view.  Withoat  Identity  in  all  ita 
Jl^ensioni  we  cannot  get  intarohangeability  ;  wlth- 
ont  simpllelty  of  nuanfaotnre  and  perm»nenoe  of 
form  we  nnnot  adeqoately  em  body  those  prineiplea 
npon  whieh  eioallenM  of  lorm  depends.  Therefore, 
we  have  to  saoore  identity  of  dimensions  mwbU  m 
■loellenoe  of  form  in  materials  of  an  enduring 

6.  Dpon  snch  mandrels  Tslnable  ehncks  will 
become  u  eiehangeable  as  mlDroaeopio  objectiTca 
baTB  already  been  made.  Bat  there  are  ather 
points  to  consider.  We  shall  took  for  *  mandrel 
wbioh  to  the  scieotiSo  engineer,  will  be  a  work  of 
trL  It  must  run  bo  lightly  as  not  to  fatisne  nndoly 
a  worker  nhose  brains  haTO  to  !»  on  the  atretohj. 
and  whoie  moaoles  oao  be  allowed  bnt  a  small 
fraoUon  of  bis  available  energy.  The  bearings, 
therrfore,  most  be  small  in  diameter  and  she-*  — 
length ;  while,  to  prevent  heating,  they  mn 
fitted  most  eioellently  in  hard  steel.  Yet,  thi 
mandrel  run  light,  it  must  be  so  rigid  between  ita 
bearings  as  to  nndergo  no  peroeptibla  fleanro. 
Nothing  is  gained  bnt  failure  by  making  the  man- 
drel so  small  as  to  flei  under  the  aotion  of  tht 
band  ;  and  here  wo  come  upon  one  of  our  limita- 
tions in  Biiog  opon  a  diameter  (or  our  bearings. 
Id  point  of  length  our  bearings  ranat  suffice  to  bold 
a  film  of  lubricant  large  enongh  in  area  to  ausUin 
the  presaore  of  the  apindle  witGont  being  sqneeied 
out,  and  here  we  oome  npon  the  limit 
of  the  shortness  which  we  nan  afford  to 
adopt.    The     filings    of    the    polley    and    back 


L  tbe  oulaide  diameter  of  the  serew  thread 
serew  thread  is  to  fit  so  easily  as  to  leave  th< 
if  the  chock  to  be  determined  by  the  action  of 
cylinder-'  '       ' 


do 


I     tbt 


oeatral  parts  of  Uie  mandrel  so  as  to  facilitate 
floin«.  The  torsion-resisting  strength  of  tl 
tnandr^  la  as  the  cube  of  its  diameter,  and  t] 
torsion-tesistiog  power  of  a  tabular  mandrel  . 
given  by  cubing  ita  eKtemal  diameter,  then  oabing 
Its  internal  diameter,  and  dedncting  the  latter 
from  the  former.  Now  th*t  portion  of  the  man- 
drel which  lies  between  its  gear  wheel  and  lt« 
ebnck  is  the  portion  on  which  all  heavy  strain 
oomes,  and  one  fundamental  qneition  is  what,  it 
oast  steel  of  high  quality  snd  praotioable  condition 
need  be  the  diameter  of  this  portion  it  we  reqniri 
a'lin.bare?  If  we  oonld  saord  ourselves  a '&in 
bore  without  leaving  the  mandrel-tail  too  weak  for 
carrying  screw-gear,  that  is  what  we  shonld  like. 
The  diameter  of  our  mandrel  at  its  front  bearing 
was  taken  at  l-2in.  Canwedo  betterthanadhere* 
this?  With  this  diameter  of  front  bearing  i.  _ 
eonld  get  perfect  filings  for  polley  and  back  gear, 
ample  resistanoe  to  torsion,  not  too  weak  a  man- 
drel-tail with  a  'Bin.  bore,  and  great  stiffness  as 
soinst  Seinre  betireen  the  bearings.  Light  run- 
ning with  a  l'2in.  bearing  may  certainly  be  saaured 
wlt£  a  short  collar  aod  sperm  oil  of  fine  qnality. 
For  oocaaional  heavy  metal  tnming  caator-oil  or 
baaTT  mineral  oil  would  sustain  any  pressure  that 
ahoold  be  needed.  The  journal  most  be  perfectly 
ofl-bome,  and  so  fitted  in  ita  bearings  as  to  abolish 
metallic  friotion.  Bnt  this  is  a  point  on  which 
perbaps  Hr.  Qray  and  other  readera  will  favour  ni 
wltb  tbair  opinionB. 

7.  As  to  the  mandrel-bead,  I  bare  Been  no  reason 
to  modify  what  I  wrote  as  to  the  methods  by  which 
eeoentrio  and  angular  variations  are  to  b«  elimi- 
a^ad  in  cbucki  transferred  from  oue  mandrel  bi 
another.  Eooantrio  rariation  is  to  be  eliminateil 
by  the  noM  carrying  a  of  UndcT-basaili^tly  larger 


Angular  variaciun 
.  —lusted  by  the  wide  mandral-fkca  and  by 
qn^y  wide  chuok-taoea  Sniahed  off  so  as  to  take 
lietr  real  bearing  upon  the  outermost  aone  of  the 
aandrel-Iaoe. 
The  DOse  ahould,  I  think,  project  lia.  from  the 
nandrel-faoe ;  but  whether  the  diameter  of  its 
liread»d  portion  should  be  lin.  or  I'Gin.  is,in  my 
mind,  an  open  question.  On  the  whole,  I  incline 
lOw  to  throw  overboard  still  more  completely  the 
raditions  of  the  "ornamental"  eohool,  and  to 
aake  the  diameter  of  the  threaded  part  of 
.tie  nose  I'Sfiin.  and  the  oylinder-base  I'STS. 
AS  to  the  lorew-tbraad,  tO  turns  per  inch 
irould  be  too  fine,  and  I  now  aee  that 
t,  wonld  be  preferable  to  have  for  the  chnoks 
pecisl  taps  that  wonld  never  be  hacked  about  for 
>ther  purposes.  In  that  case  the  introdnotion  of  a 
peoiu  thread  which  would  preveot  the  risk  of 
■ommoa  obudcs  being  forced  on  to  the  mandrel 
'oold  have  many  advautsgea  and  no  disadvantages. 
The  rata  of  the  Uiread  must  be  an  aliquot  one,  and 
he  perfect  thread-form  for  a  lathe-nose  wonld  be 
.V  tmncatad  bnttcess-thread,  ita  vertical  taoe 
towards  the  lathe-bead,  and  it*  other  face  at  46°, 
A.  rate  of  five  or  six  tarns  to  the  inch  would  answer 
fell.  Bat  the  thread  must  do  for  wooden 
'hneks  as  well  as  metal  ones,  and  it  may  be  that  a 
tmnoated  angular  thread  will  prove  nnavoidable. 
The  buttress  thread  may  be  seen  in  the  breecb- 
lieees  of  tbs  Wbitwortb  cannon,  and  was  called 
>y  Sir  Joseph  "the  reaiatanoe  thread.'*  It  lias 
.nswersd  admirably.  In  the  Whitworth  gun  the 
threads  are  cut  away  in  alternate  sixths,  and  the 
I  perfectly  with  one-sixth  of  a  tom. 


I  shall  look  with  moch  int«r«at  for  fi 
ussion  wit:i  a  view  to  settle  tha  a 
jBmi 
8,  Graf  ton-straet,  Bond-street. 

A  i^TEa  soBiwiira  appabatus. 

[S708T.]— I  MUST  make  (nil  apologias  forpto- 
oaing  to  add  yat  anotbar  to  tbs  many  deriosB  for 
uttingsorews  in  the  laths  which  have  appaarad 

theBiaiBH  ItKOBASTC;bntaaIh»venotiaan 
Ibly  only  from  want  of  reseueh]  any  dsadily- 
*  -  -*  --  apparatus  as  I  fitted  to  my  owa 
latha  some  yean  ago,  and  as  tha  laid  appratua 
do«a  its  work  very  well,  I  send  a  short  daMrlptioa 
of  It  herewith.  It  seems,  at  any  rata,  to  baT*  tbe 
advantages  (I)  of  being  perfectly  oorraot  in 
principle,  (!)  of  being  available  (or  any  Utraad, 
right-handed  or  left-handed,  from  about  (Tto  60  nr 
inob,  (R)  and  not  requiring  traversing  mandrd,  alld*- 
rest,  leading-acraw,  change-wheels,  or  oareCnlly- 
apeeded  puUeyi. 

In  nine  oaaea  out  of  tan,  where  a  screw  ha*  to  bs 
out  on  work  in  the  laths,  all  that  a  raapastaUs 
workman  wants  is  a  oorreot  lead  f  saoh  a  laad,  in 
(act,  as  shall  not,  like  ao  many  "  friendly  Inodi  bt 
oondaciva  to  "  draukennsae  ").  If  ha  oangetUuis 
or  four  threads  oorrectly  cnt,  he  can  trust  to  Ul 
eye,  hand,  and  obaaing-tool  to  do  the  TMt. 

Now,  a  soraw  is,  of  wursa,  simply  au  tmilhwil 
plane  eoilad  round  a  cylinder  ;  and  tbani  ara  (tms 
principal  methods  of  originating  One  npon  wqA 
revolving  in  the  lathe. 

/(I)  To  have  a  laries  of  indinad  plaoaa,  MMfa  it 
diSarenl  but^definite  angla  (pattern  aorawB,iiiflig|], 
and  to  employ  the  apprupriata  one  fbr  gnidins  lb 
tool  in  its  traverse  over  the  work,  or  tha  work  in 
'  r  the  tooL 


The  Bditor  hat  kindly  reproduosd  above  tbi 
engraviog  of  the  model  mandrel-bead  and  its  from 
bearing  which  illustrated  our  discnssion  two  yean 

S3.    I  now  think  that  -Sin.  to  '76ia.  might  bs  cnl 
from  the  left  end  of  the  front  collar  so  as  t( 
ihorten  it  oousiderably,  and  increase  the  lightnssi 


Thia  is  the  principle  of  the  traversing  a 

ind  of  seveml  other  oontrivancea  for  gtuding  the 
--'     —'-'-'-     "--TH    appeared    in    the    BSOLIBB 


'T«*^«i><^  » 


of  its  nmiiing  when  required 
valooltlas  for  wood-turning.    The  foUowir 
ctd  will  show  my  notion  of  a  shortened  oo- 


it  whila  tha  ikA  rnakM'a 

■lutlona, 

-lipU  «f  tka  ocdkHT  Mtw 
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Itaa  ilidt-rMi  wrew  with  ths  msndrel  ij  polleyi,  ia. 
<S)  To  hut  k  UDEle  indined  plane,  the  uisle  of 
wUdi  oui  be  Tuiefat  pleunnr 


A  B  ii  »  Uaok  of  wniid,  vell-aeiaoaed  o&k,  about 

Wo.  X  41n.  X  Sln^  eUmped  fiimly  at  light  BDglen 
totha  laUie-bed.  It  haa  OHefallf-pluied,  beveUsd 
i^ki  actuttd  npoD  it,  betveeo  wbiob  a  strip  of 
eikilidei  op  uid  down  thTongh  a  diatance  of  aboni: 
Vm.  On  ua  inrfue  of  this  alide  an  ordiuac;  flal 
dMl  Itnlslit-edge,  C  D,  ta  olamped  b;  thomV 
HnwiworkiDgia  dott,  lo  thM  it  can  either  br 
pbmd  •zaoUy  puallel  to  the  illde,  or  tamed  on  a 
l^Bt,  D,  kt  iUloirei  end,  and  olamptd  at  mj 
MtcnnfaMt*  angle  with  the  tlide.  Tbu  formi  thr 
nriabl*  fauUnKl  plane  reqniied. 

luamorUw  cot  at  ths  back  of  the  oah  blook, 
jM  at  ths  lerel  of  the  lathe  mandrel,  is  inutted  a 
ptU*;  orto  which  nitu  a  pieiM  of  atoel  piaDofortc 
win.  Thia  wire  pauea  down  a  channel  at  the 
UA  of  th*  ilide,  and  ii  fixed  to  it*  lower  end.  The 
other  ud  of  the  wire  ii  coiled  round  the  cylindrical 
pot  of  the  mandrel;  and  thns  when  the  t'^'- 
nrolTea  the  wire  ii  wound  npon  it,  and  raiiei 
lUde.  In  Older  to  keep  thia  wire  tight,  a  weight, 
^  of  4  or  filb.  ii  hang  from  Che  bottom  of  tbeilide. 

On  the  rightrband  aide  of  the  oak  block  la  hinged 
lOrip  of  wood,  F  G,  nearly  ai  long  aa  the  block 


inclined  plane  from  it*  lo#sat  petition  to  a  point 
at  which  the  roller  oeaiea  to  follow  it,  and  thna 
five  threidi  of  the  tnrew  are  cat. 

In  order,  thee,  to  cat  any  nven  icrev,  the 
diitauw  betneen  fire  tbrsada  of  ue  acrew  ia  taiken 
pair  of  divider!  (for  inatanoe,  it  a  aeren  ii  to 
I  SO  thraada  to  the  inch,  A  or  ^  of  an  inch  ia 
taken) ;  the  ilide  ia  let  down  to  ita  lowest  point, 
where  a  atop  arreita  ita  deaoent ;  the  atcaight-edge 
ia  biongbt  into  parallelism  with  the  alide ;  the 
mark  on  the  tool-allde  i*  made  to  coincide  with  the 
fidnolal  line  on  the  frame  below  it ;  and  the  son- 
neoting  bar  la  olamped  tight.  Then,  by  means  of 
the  screw,  O,  the  npper  end  of  the  atraight-edge  is 
thrown  from  left  to  right  until  the  mark  on  the 
tool  baa  been  moved  to  the  right  of  the  fidnolal 
line  by  a  diatance  eqnal  to  fite  tfareada  of  the 
intended  screw  ss  givea  by  the  dividers  (oi  the 
ehaaing  tool  itaelf  may  be  applied  to  the  linea), 
and  the  straight-edge  ia  firmly  clamped  in  thia 
poaition.  The  eonnecting  bar  ma^  then  be  nn- 
olamped,  and  the  rest  with  tool-slide  adjusted  to 
the  proper  poaition  for  the  work.  If  the  mandrel 
ia  now  oansed  to  revolve  alowly,  the  tool  (brought 
inte  ont  by  the  hand)  will  be  palled  froni  right  to 
left  by  Uie  indiarabber  apripgs  aa  the  roller 
foUowa  the  inoliaed  plane,  and  a  screw  will  be  ont 
on  the  work  which  may  be  deepened  to  any  extent 
Teqniied. 

If  only  a  very  abort  aorew  la  reqnlred.  mnning 
oloae  np  to  a  ihoalder,  the  roller  it  oaaaed  to  leave 
the  slide  at  any  deairad  point  by  taming  the  stop- 
screw,  P,  and  the  tool  Chen  ajmply  cnta  a  ring  oa 
the  work. 

In  order  to  cat  a  left-handed  screw  the  wire  t 
only  to  be  woand  round  the  mandrel  in  I 
oppoaite  direction,  and  the  cat  began  when  I 
inclined  plane  ia  in  ita  higheat  poaition.  Then, 
the  weigbt  draga  it  down,  the  tool  will  move  fr.  _ 
left  to  right,  uid  trace,  of  oonrse,  a  left-handed 

The  materials  for  the  apparatus  did 
more  than  lOa^  and  althoagh  I  intended  to  have 
the  main  slide  made  of  iron,  the  oak  has  hitherto 
answered  so  well  that  I  have  not  taken  the  trouble 
to  alter  it.  H.  Q,  XadajL. 

TABI.S  FOS  LATHS  OIItOULAB  8AW8. 

[2T0S8.]— 1  SBHD  sketch  of  table  for  lathe 
oironlu   saws,   which    I    hope    yon   will   think 


„j  of  the  inclined  plane  already  described. 

Ii  order  to  keep  this  roller  pressed  firmly  agains; 


Iha  plsna,  a  oonl  ia  at 


'  the  top,  and  paases   tbrongh  the 
Hook md  over  a  polley,  K,  or   "-■  '-■'•'■ 


.  .ray  so  aa  to  allow  a1 

fUj).    Thia  slide   is  attached,  i 

oidinarTT  rest,  ao  that  the  table 


be  main  oak 
. ,     ,  left-hand  side. 

_  than  attaened  to  one  or  more  indiaiabber 
dooawaprings,  which  latter  are  hooked  to  the  block 
BtL.  Theright-huideadof theSatbariaclamped 
br  s  oonaeoting  piece  and  screws  working  in  slote 

tsUow  for  work  of  varions  dianieccrs  and  Tarloos 
aooea  from  the  mandrel  nose)  to  a  short  alide, 
H  S  (made,  aa  a  matter  of  fact,  ont  of  a  large 
'    a  door-hinge  ;  part  of  the  outside  tenons  being 
__  __  ._   _„ 1__.  __   jjjj.jj  ijj  laterw 

Snned  by  one  flap  of  the  binge)  moves  to  and 
over  the  top  of  the  reat,  and  carries  the  V  tool 
or  |raver,  which  is  held  steady  between  two  stade 
Btsuut  which  it  ia  preased  by  the  hand,  and 
Mvanced  as  reqaiiad  against  the  work.  At  the 
Inmt  edfe  cf  tha  slide  a  lice  is  out,  and  just  below 
U,  en  a  tied  part  of  the  frame  (the  other  flap  (' 
«•  hinge,  in  laot),  a  fidnoial  mark  ia  made,  iToi 
pnwsa  to  be  desoribed  immediately. 

IlDW,  It  is  evident  tliat,  as  the  mandrel  revolv 
iai  by  winding  np  the  wire  rsisee  the  slide  at 
hallud  plane,  the  roller  hearing  on  the  edge  of 
OelattM  will  move  bom  right  to  left^  an3  bj- 
wans  et  the  sonneeting  bar  will  oansa  the  tool  bo 


■  of  the   mandral  i 


Sied  on  the  anderaide  that  tliey  are  eiaotly  flush 
with  the  baok  faoe  of  the  block ;  these  may  be  fixed 
high  or  low  as  oocaaion  leqnirel,  and  are  bald  in 
poaition  by  the  aet-sorews.    Thie  is  an  aflaii.tbat 


safGoiently  important  for  amatanr  readers  to 
insert.  It  oonusia  of  a  beaoh  block  on  to  which 
the  leaf  ia  hinged  with  bott  hinge* ;  thia  leaf  oun- 
siste  of  two  pieces  of   thin  hudwood,  clamped 


together  in  anoh  a  manner  as  to  le^ve  an  opening 
for  tha  aaw  to  work  in.  Two  small  braas  attach- 
menta  (for  want  of  a  belter  name),  Fig.  2,  are  so 


may  be  rigged  np  by  any  amatenr  in  two  or  three' 
honra,  and  is  moat  nsafnl  for  catting  rebates  and 
for  ainall  ripping  work.  A  guide,  of  Dunrie,  is  on  the 
upper  side  oi:  table  (see  Fig.  S).  A  wiKtd  key  driven 
through  hole  in  bottom  of  blook  keeps  au  firmly 
fixed  on  bed.  J.  L.  Oubblius. 

KXBX,XTT'8  SOBBWHra  APFAAA.TITS— 
A  FTTZZZ.B  POS  KATHBKAIIOIASS. 
[27089.]— I  BAVE  been  waiting  to  aee  what 
other  oorrespondanta  wonld  say  to  this  moat  in- 
genious device;  but  probably  they  are  atiU 
DOgitating,  Hy  opinion  is  that  it  is  one  of  the 
oleverast  oontrivanoes  thatbaa  been  brought  before 
ns  for  some  time.  I  have  bean  soma  time  in 
coming  to  this  oonolnsion,  the  drawing  having  been 
sent  to  me  last  year.  At  first  Bisht  one  snppoaes 
that  a  awash-plate,  or  rather  awaah-ring,  ooujd  not 
possibly  give  a  regular  pitoh,  sinoe  the  angle  would 
be  greatest  at  the  middle  of  the  stroke,  gradnally 
diminishing  to  nothing  at  each  end  where  it  gently 
reverses  the   motion.    Looking  at  Fig.  1,  whieh 


represent*  the  front  of  the  ring,  we  aee  it  is  of  the 
shape  a,  &,  «,  d  ;  tha  parta  a  e,i  d  being  the  work- 
ing parts,  and  a  6,  «  d  going  straight  aoroat  in  svoh 
a  way  that  the  roller  does  not  move  whfle  paasloj 
over  thetn  ;  thai,  that  part  of  the  swash-ring  whieb 
would  give  theworstreanltinagradaally  diminish- 
ing and  then  inoreasing  pitoh,  la  praotioally  cut 
away,  and  instead  we  get  about  three  tnrna  of  the 
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nuMdnl  whll«  tbe  tool  itandi  itill  baton  it  begini 
to  ntom  for  ths  left-hand  tlireul.  If  thu  veT«  tH, 
wa  ihonld  >till  hsva  ui  irapeifaot  rale,  m  •oreir  ont 
with  Uia  appiTitua  bmTing  ■  qnioker  iiitoh  mt  th« 
Diiddla  and  iligbtl;  deareuiag  towardg  euh  end. 
To  preriDt  tfaii  tbe  woikicg  pirta  of  the  ring  are 
not  oat  from  the  iMDtre  of  rerolatian,  bat  tha 
radius  R  (rnduallT  increuei  towarda  tha  comeii 

n.    _1 ^1 .!.„ „.    .•.-&..    ^^A  A.  tk4> 


givM  tha  needed  eompani&tioii. 

I  btltare  Mr.  Niblett  artlTcd  at  thii  rcinlt  by  , 
azpaclmaut,  irhiah  only  (bowi  how  mnoh  tna;  ba 
(tons  hy  patienoe  and  panaTeraDDe.  1  have  not 
mjpielf  been  able  to  proTe  the  poaaibility  of  Uiii 
form  of  oompenistion  matheaiaUeally ;  bat  I  Tery 
mnoh  hope  (cme  of  onr  mora  maUiematical  friendg 
frill  Uke  tbeiiuEile  in  hand. 

For  them  perhaps  the  probleni  might  bs  stated 
thni :  Sea  Fig.  2.  A  B  u  an  aiia  or  oentre  ot 
rvvolatioD  j  lonnd  thig  reToWei  an  joclined  ring  r, 
whioh  neod  not  be  ronnd,  but  maj  ba  ai  Fig.  3 ; 
againit  the  edge  of  tha  inolined  ring  r  presies  a 
rubber  E;  if  then  the  ring  r  revoWe  equally 
lonnd  A   B,   what    abape  moat  it  hive  to  moTe 

aoally  to  and  from  tbe  nbbar  R  ?    Alio  ihorr    the  end  of 
latliar  it  will  do  ao  at  diffarent  inolinatioiu.  aeoeu  of  n 

F.A.X. 


of  lealins-wax  I  found  ineeeiafnl).  Ko.  S  ii  ai 
oallent.  I  added  a  little  mniiatio  acid  to  mTial 
iolntion,  and  nied  the  aama  pot  for  monthi.  _  klU 
qnenohing,  tha  work  mnat  h«  oleaoed  and  oiled. 


A  8I)CPX.B  HTaSOUBTBB. 

[37U3.]— BMFEBBlHa  to  lattar  2G91£,  p> 
(llth  March,  1887)  may  I  aak  "  J.  T.  H."  on  ■ 
■nrfaoa  ot  the  end  grain  wood  th«  reneer  ■ 
ba  glnsd  ?  Sappoaa  this  to  b«  a  sketch,  ii 
ap«atiT«,  of  a  portion  of  a  strip  of  wood  ont 


MIBZ^BTT'S     BOSBWINa    APPARATUS. 
[27M0.]-~WlTH  yoor  pemuMion  I  woold  like 


for  Ihefollowing  reasoni,  that  it  cannot  out 
of  equal  pitoh  except  of  one  partionlir  pitch— ie., 
'  that  for  which  the  swash  plata  ii  ihapad.  This 
tDsy  be  batter  nndeiatood  by  an  example.  Wa  will 
aiaume  that  the  eiraah  plate  makes  one  rerolntion 
lo  twenty-fom  of  tha  mandreL  Now  inpposa  ire 
want  to  ont  a  screw  of  twanty-fonr  thteada  per 
inoh.  It  is  evident  that  the  nraih  plate  mnit  ba 
plaoed  at  snch  an  obliqaity  that  its  acting  part 
forma  a  portion  of  a  soraw  ra  lio.  pitoh,  lO  that  it 
tDsy  mOTa  the  tool  at  the  rate  of  lin.  for  twanty- 
fonr  retolntioniof  tbe  mandreL  It  is  alsoaTidant 
that  to  cnt  a  thread  ot  equal  pitch  all  along 
the  acting  part  of  the  swash  plate  must  be  ihaped 
•laotlj  aa  part  of  a  plata  of  lin.  pitch.  Now  this 
being  the  case,  can  it  cnt  any  other  thread  than 
that  it  ia  mule  for  more  than  approiimatelj 
oorraot?  I  think  not.  And  it  we  oonaider  tha 
shape  ot  plate  required  to  cnt  the  coarsest  thread 
narked  on  drawing* — i.e.,  eight  per  inch,  which 
would  reqoire  to  be  part  of  a  screw  of  Sin.  pitoh, 
and  then  tilt  it  np  till  only  lin,  pitch — it  will,  I 
think,  be  plain  that  it  can't  be  right  for  both. 

Of  ooDTie  this  diCEerence    in  pitch,  or  varying    ' 
pitch  in  tha  sima  screw,  may  escape  notice  tor 
the  raaaon  (which  is  a  defeat  in  the  appacatua) 
that  the  screws  cut  are  necessarily  short,  ft 
twenty-toor  per  inch  only  J  long,  for  the  eight  per 
inch  liin.,  aa  the  tool  can't  travel  back   and  forth    | 
more  than  half  tbe  pitch  the  iwaah  plate  i>  set  to.     ■ 

Why  is  the  acting  part  ot  the  cam  the  peculiar 
barrel  shape  when  looked  at  centrally  with  the  , 
mandrel?  It  there  is  any  reason,  it  ii  not  given  in  < 
the  teiL  I  trast  "  O.  J.  L."  will  coniidsr  thene  as  ^ 
qnastions,  not  as  criticisms,  and  kindly  make  these  ^ 
points  dear.  I 

In  fine  threads  tbe  chaser  would  be  wider  thsn    , 
length  ot  screw,  and  would  pt       " 
U  variation  in  pilob.    Will  " 


board.  BipanaioD  will  ooour,  by 
acoass  ui  muisbure,  along  ox,  and  along  oy  (which 
may  be  negleetad]  but  not  along  Di;  that  is,  ths 
strip  will  become  longer,  and  it  the  expansion  be 
partially  prevented,  it  will  bead  or  oori  as  de- 
scribed. But  this  will  happen,  more  or  less, 
whetbertheplanesox,  or  theplaney  ox,  ba  made 
rigid  :  which  is  to  ba  preferred  f  I  am  rather  dis- 
posed to  gtua  tha  veneer  to  lez,  so  that  both  sides 
of  the  aod  grain  may  be  exposed  to  tha  atmo- 
iphere. 

Also,  what  is  the  "good,  well-boilt  bygrometer 
ot  tha  ordinary  type"  which  he  nsed  for  com- 
parison—the wet-and-dry  bulb? 

There  is  a  copioua  account  of  similar  oon- 
trivances,  and  of  others  on  analogous  principles, 
in  tha  exeetlsnt  but  negleoted  Reea'  CyolopiBdia 
articles,  "Hygrometrj"  and  "  Hydranlios."  Un- 
tartunatel}',  inch  inattumenta  deoreaae  in  sensitive- 
ness, Aatafaa. 

BUXtNIKO'  OF  aOII.8  IN  ABHATUSBS. 

[ST044.] — SbvbbAL  queries  hsve  appeared  aalo 
theoaoseof  individual  oaili  becoming  bested  and 
burnt  up  in  the  armatures  of  dynamo  machines, 
which  nave  not  been  decisively  answered.  The 
following  statement  ot  facta  will  perhaps  be  in- 
teresting :— At  the  works  ot  a  friend  of  mine,  a 
dyniDio  which  runs  an  arc  lamp  was  observed  to 
have  smoke  coming  from  it  directly  after  being 
started.  It  was  immediately  stopped ;  but  on  a 
■      ■'■         - Dnld  t 


The   machine 


u  ttart«d  again, 
icnrrence  ot  the 


s  again  ■  topped 


tB  found  to  be  of  a  darker  colour  than  the  res 
dicating  partial  burning  of  the  insulation.  Tl 
xt  thing  was  to  find  the  caute.  Various  conjei 
res  arose,  such  asahort-oirouitingiDtheoore,  J:o. 

ort  circuit  between  two  coniecative  bars  < 
e  commutator  (the  wires  from  the  armature  1 
e  commutator  were  secured  by  a  washer  and 
rew,  and  one  of  the  washers  touched  tl  ~ 
ba  here  i 
24  bars] 


>tth( 


^TL 


BLBOTBia    BATS. 

s  many  ot  ^our  readers  are  inter- 
irm  of  cnrative  galvanism,  the  book 

mbject  ia  "*  Harry  L,>bb  on  Galvanism,"  last 
edition:  publiaher,  Baillibre.  There  ia  another 
on  thia  kind  of  bath  by  Dr.  Caaalin,  hut  I  no  not 
poaaeaa  it.  "J.  C.  L."  saya  that  PulvermMher'a 
oliain  arrangement  (aa  in  my  sketch)  i*  the  only 
nitable  form  of  battery,  and  gives  hia  raaiona. 


raw  TXSPBBIHa    OF    STBBL    TOOX.S. 

[17042.]— Ko.  I.— Immerse  at  red  beat  in  water 
heated  to  proportional  aire  of  articles.  Example : 
Beadle  gun  springs  at  bb'  Centigrade. 

No.  S.— Harden  drills  and  auah  small  tools  in 
hot  pinoars.  When  brought  to  a  while  heat,  press 
tiie  sleel  into  a  stick  of  aealing-wax  tor  a  second, 
withdrawing  and  repeating  rapidly  till  cold,  when 
It  will  not  enter  the  wax.  In  using  all  tnoh  hard 
tools  lubricate  with  oil  of  turpentine.  Steel  >o  pre- 
pared will  cat  all  but  the  diamoiid. 

No.  fl<— To  raatora  burnt  or  ovei-heatad  steel, 
immnw  mt  a  red  heat  in  saa-watai,  or  a  strong 
■olatioii  of  nit.— AwtKoJ  Magmut  of  IS74. 

Von.— I  like  tha  Bnt  mctlud,  and  have  fonnd 
ItMafsL  I  hare  tailed  antiialv  with  tlie  second 
iBtwBaitthtMMali  (klampej  bu  soapiaataad 


one  would  oonclode  that  when  two  neighbouring 
bars  in  aoommntator  were  in  metallic  connection, 
the  inolosad  coil  would  therefore  be  out  ont  of 
eirenit— as  it  were  electrically  ignored.  It  was  re- 
solved to  teat  whether  thia  waa  or  was  not  the 
csuie,  and  on  another  dynamo  two  naighbonring 
wires  from  the  armatnra  were  directly  oonneoted 
with  a  piece  of  copper  wire  (this  exactly  corre- 
sponding to  two  oonaecntive  ban  of  a  commutator 
being  in  metallic  conneoCioc) ;  tha  machinery  was 
started,  and  in  a  few  leoonda  the  smell  of  boming 
insulation  showed,  and  rnbieqDSnt 
proved,  that  the  cause  of  .individual  oi 
becoming  oh  arred 


ig  betwi 


ihine  on  which  this  experiment  was 

tried  had  IG  division*  on  tha  eommnCalor.    This  is 

the  practical  cause;  the  theory  may  be  disanssed. 

Middleton,  Lane.  Jf.  !>.  fltrlfflar. 


pre-hietoria  necropolis  hss  baan 

discovered,  and  is  now  in  oonrse  of  excavation,  at 
Santa  Lucia,  near  Trieate.  The  remaina  appear  to 
belong  to  the  "  Uallatatt  period,"  or  rather  to  soma 


laaa,  in  which  a  pressure  of  1,000  atmospheres  oan 
e  developed  for  the  purpose  of  stadjing  the  in- 


APBiL  1, 18b7. 


BEFLIES  TO  QTJEBIES. 


fuUvri 


[61173.1  —  Varnlrfiiii»      Fi»lll»«-rodf.  — At 

:ome  and  abroad  for  many  yeara  _I  have  Pjoiop 


Our*"  for  a 

his  difSonlty  a.  ». — 

positive  plate  in  the  cell,  a 


Should  the  wood  be  naturally  dark,  1  only 
with    some   wooUen   rag  soma  old  Imsasi 

r)  two    or  three  times  inaieaaon;  ahaald 

-jterial  be  white  or  pale,  1  dye  it  as  soon  as 

possible  after  the  joints  are  finished,  than  unootta 
with  fine  asudpaper  and  apply  the  oil  u  bafoia. 
The  "  bindinga  muat  ba  varnished,  of  wnatt. 
Copal  is  as  gM>d  aa  any.- Eoa. 
[61402.1  —  Bleetrlo  Bitli.— To  "  Boa."  —  IB 
.i.:i_j.-'.„  1.  Pt,"  for  his  interesting  papers  is 
.  ult,  I  wUl  try  to  axpTain  to  hia 
being  positive.  Zinc  is  the 
.,1  .„.,1,  and  so  tha  current  fiowi 
from  the  sine  to  the  other  (.ay  ooppar)  ^ 
thiongh  tha  solution.  Consequently,  outaide  of  ths 
solution,  that  is,  in  the  external  circuit,  th*  onmnl 
flows  from  the  copper  to  the  sine.  Henna  tha 
ooppar  oooaeotion  is  the  positive  pole,  whilst  ths 
=oppec  piste  is  the  negative  plate.— KLKCTttlOIU. 
[61462.]  —  Blaotrloal  Appamtun.— "  Bl»*t 
lian"  saya  he  knows  I  am  mistskan  in  BsyfB| 
that  with  seoundary  baCIeriea  charged  from  prinaiy 
batteries,  a  week's  charging  ia  neoeasary  for  aim 
hours'  lighUng.  t  thouJd  have  thought  it  haidl* 
neoaaaary  to  point  out  that  my  remark,  vrhiAl 
have  no  occasion  to  modify,  referred  as  a  matter  oC 
course  to  the  ordinary  primary  battery  sets  tbst 
the  manufacturers    of   these  articlea   ua  in  Us 

•    '  ■■      • iDg.    Of  couraaif  a  anScimtli 

Biiutmuu.  jpi.u..-)  battery  were  made,  a  art  oi 
accumulalora  conld  besufficienOy  charged  in  sf« 
ours  to  givo  even  a  week'a  light;  but  I  relmi 
>  the  ordinary  tiiea  of  primary  battariaa  in  tha 
larket.  The  matter,  however  of  aise  is  of  ssooDd- 
ary  importanoB,  tbe  qaeation  of  co»t  being  far  mm 
important ;  and,  BS  regards  tbi^  I  entirely  dtsagns 
-rith  his  assertion  that  it  i*  cheaper  to  ohuna 
Boondary  battery  from  a  primary  thantoliiU 
rom  a  primary  direct,  I  should  like  to  hear  what 
oma  of  our  other  correapundenM  aaj.  Than 
Dust  be  msny  who  have  had  eiparienoa  of  both. 
On  the  qneatian  of  economy  ot  first  ooatalsofl 
anything  bigger  than  a  toy  battery,  the  first  cnrt 
of  a  aet  of  acoumulatora  (which  are  vary  eipaufn 
articles  to  buy)  to  produce  a  given  light,  aaattt 
primary  battery  to  charge  them  would  oertaiuly  bs 
-  -it  less,  but  mure,  than  that  of  a  primary  battoy 
produce  the  light  direct,  especially  if  the  lattar 
ire  employed  with  certain  recent  inveationa  ;  or 
apeak  more  correctly,  mote  perfect  apparatua 
c  the  transformation  of  electrioal  anergy,  by 
^ean*  of  which  ihe  nooetaity  of  a  long  •*"°(  "* 
oella  in  aeries  to  produce  the  requiaite  B-H.F.  Bm 


oeua  in  aeries  to  produce  ine  cequuiMi  •■-"-«.  ■— 
lampa  is  avoided.  1  had  liuped  to  be  able  to  gin 
thia  week  detaila  ot  the  dimenaiona.  first  ooit,  a^ 
working  cojl  of  a  large  primary  battery  that  lit 
en  16o.p.  lampa  every  night  for  two  or  three  hotKS 
a  a  buaineas  establishment  in  London  with  whIA 
L  am  well  acquainted,  but  have  been  nnabla  to  saa 
he  engineer  who  purobased  the  battery,  aa  mnit 
rait  till  next  week.  The  battery  was  in  nsa  aboot 
light  months,  and  waa  then  ohang«l  tor  an  angina 
ind  dynamo  on  the  iOEtallatioa  being  anlaigad. 
Ibont  the  convenience  of  accnmnlatora,  of  oouiw 
here  can  ba  no  qnastion.— EdWABD  COtTBT. 

IB1638.1— Straightonlntf  Wira.- Thia  op«»- 
Jon  ia  well  deecribed  and  illnatrated  in  a  speeial 
chapter  of  "  Harriaim's  M.  Tool  Book,"  a  aheap 
and  practical  "  yuide  to  the  workabop  — notbor 
'  merican— can  be  obtained  from  "  Sp<ni,  Chartac 
OH."— EOS. 

[ClaTl.l— Tha  Oalonln*.— In  anawar  Vt  Iha 
queetion  of  your  correepondent, '■  Tyro,"  I  givj  the 
following,  taken  from  BeUs  " lllnstraUons  of  tta 
DiQerential  Caloulna"  (Deighton,  IHWJ.    PPP" 


I  referred  to  D  c,  o  jr  as  azaa ;  O  N  •■  a  : 
.  Let  z  raoeire  (heamsU  inotement  If  N' 
than  is  «  FN'  -PS  ■>  PR' and 
n.  P  PR,  and  Pl^- ultimately  tan. at F. 
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T>ka  N'N"  ••  d  x,  taiA  dnw  the  somiponding 
ocdltiBU  VVtai'B-  R"  panUsl  u>  o  z.  P"  B "  ii 
vbkt  PB"  or  dy  bscomei  wfasn  «  bBDOmai  x 
+  <*,  and  if  V  li  thoisfore  the  differenoe  batweea 
fiw  UnM  F'  R"  acd  P  R'.  Thii  may  very  euily 
b«eoait«l)t,  Thai,  to  taka  the  Bimplst  powihle 
■aw.  H  it  will  explain  the  vi^lQoipIs  eqaally  wall, 
htua  ouTTeba  a  atrught  line  pauing  Uirongh  tha 
cviKili  o  at  aDgU  46°,    Then  we  have  the  equition 


jms.  Make  N  N- -  N'N~,  and  make  X  the  in- 
bpndratrarUble.  P"B"  -  PR'  =  PR"- PR' 
.  e  _  taoA—T.  W. 

[t1674.J— The  Qalonlua.— Owing  to  the  anoinal 
lengtli  at  toy  totratt  rrply,  I  nas  iadnccd  to  with- 
ludd  a  few  additiooal  obtcTTatioDe  which  I  may 
■ow  iDpply.  paiticnlaily  ai  they  aeem  to  me  to 
Nooam  "Tyro'i'Matcit  aUtementB.  The  laccea- 
nra  diffeiential  oDefficienta  of  funotioni  can  all  be 
oUained  by  the  theoiy  of  limite  from  the  eipau- 
■ioB  ofy (s  +  A  ')  ^Q  B  mBanerpreciuly  analogoni 
to  finding  the  first  diSerentisl  coefficient.  Let 
/(«)  be  the  proposed  fanotion  of  x.  Imagine,  for 
tke  nka  of  demooitratioa,  /  (i  +  A  ')  to  be  ei- 
vandtd  in  a  aeiiet  aocoiding  to  the  power*  of  ^  x. 
Th«n/(*-t  At)  = /(i)  +  P  .  A  '  +  Q  -  A  i" 
+  B  .  ^  ■■  +  J;o.  In  prooeeding  to  £nd  the  first 
^ffeieDtial  eoeffloient,  we  transpoaa  tha  fint  trnn 
e)  of  this  npansion  *-  -'■-  '-"  ■-- 
tnd  take  tha  I 

_  ow,  liailarly, 

diffamitial  eoefflcieat,  wa  may  tiaDSpoae  tha  two 
(una./'dJandP.  A  »,  to  the  left-hand  side, 

I  then  by  A  *'i  ""d  tski 

I,  and  tliis  limiting  <ra 


a  tranaoaodantal  iolntion  of  the  general  equation  of 
tha  fifth  degree  baa  been  obtained  by  maani  ef 
elliptic  integrals — a  very  abitnue  prinoipla  ol 
■olntion  witluat  any  room  for  doabt,  and  probably 
so  ambauaasing  method  even  for  those  who  have 
been  at  the  pams  of  wading  throneh  the  entire 
mane  of  Cayley's  treatise  on  "  ElUptio  Funeiions." 

[61710.]— Speed  TndlMtor,— Hi.  Strondley's 
speed  iodieator  for  looomotiTes  was  deaaribed  and 
iflnitrated  in  No.  957.— W,  X. 

LG1715.]-Panilty  OrK»n.— This  qnoriit,  after 
tracing  the  action  thronghoat,  and  aeeias  that  the 
pipes  stand  itesdy,  and  that  there  is  nothiag  loose 
on  the  soundboard,  should  open  tha  windchest,  as 
it  will  be  almost  certain  then  that  the  pallets  aie 
oat  of  order.- J.  B. 

[61729.1- BatlmatiiiB.- Dobson  and  Tam^s 
"  Guide  to  the  Pisolice  of  Measnring  and  Valuing," 
Crosby  Lockwood  and  Cu.  (9b.),  is  a  ttandard  work  ; 
bnt  the  Editor  baahimaelf  anaweredthis  qnery,  and 
jour  ohuiOB  mntt,  I  think,  rest  between  tha  above 
and  the  work  he  referred  to.— F.R.I. B. A. 

[01731.]— Injector.— Depends  on  the  oonstrnc- 
tion  of  the  injentoi,  to  a  dcrtaia  extent ;  but  it 
onght  to  work  at  the  higher  praaaarcB.- W.  X. 

[6n3S.]~Otla  and  Tallow.- Surely  "Tester" 
does  n^t  imagina  that  there  is  a  simple  recipe 
which  will  enable  him  to  detest  sdnlterstionB  la 
oils?  Heshoaldieadanartialeonp.  314,  No.  ID82, 


a  Che  left-hand  aide.divide 


■  tha  I 


3  limiting  <ratia  (i 


0  Q)  wUl 


1  funotion.  With  regard  to  the  query  of 
ai  Tyro  "  cocceming  what  poctiuns  of  the 
Mlsolni  are  generally  laqaiied  to  be  known  in  its 
appHwtien  to  physios,  I  considai  there  ooa)d  be  no 
batter  adeotiDns  than  what  are  contained  in  the 
"IMSnantialCaloulas"  of  T.  G.  Hall,  written,  as 
the  aBtboi  himself  states,  with  a  special  view  to 
that  refairement.  Any  furthei  knowledge  of  the 
nieiiea  necessary  in  the  study  of  physics  may  be 
lootadftiiin  works  on  the  partioolar  branch  of 
phytie*  to  which  the  leamei  applies  himaelt.  for 
■Blhon  ahoidd  be  reoaonably  expected  tu  explain 
lafnidiand  all  the  reoondite  mathematioal  prin- 
dplaa  neoeaaaiy  to  be  known  for  undentanding 
Bar  works,  or  at  lesst  to  give  reference  to  some 
tthar  aaeeaiibla  works  in  whiah  enoh  prineiplsi 
*ill  be  brand  explained.  In  physical  sstro- 
■aay,tfae  "Mathematical  TracU''of  Sir  Q.Airj 
is  a  wmk  vary  snitable  foi  aeqniring  the  aecessary 
■alhamatioal  knowledge.  A  third  conespondent. 
■J.  R.  C  C,"  baa  eipreued  himself  on  the  merits 
i'  woiki  OD  the  oalomns  in  a  maauer  with  which  I 
4>B0ta(rae.  My  idea  of  Todhunter's  treatise  a 
ftM  it  seiTea  particularly  to  unfold  the  methods 
if  aoalyail,  bat  tbatlt  does  not  give  due  regard  tti 
tti  prMtlsal  ^ipUcations  of  the  loisnoe,  especially 
"•  It   eontaini     nothing     on    tha    integrati—     ' 


a  Cox 


t.  The  "  Integral  Calculus 


Wk,  but  the  antborhasrenderei  it  almost  anil 
ffsetWhle  one  from  tha  extiauidinary  idea 
sd^ted  of  foDudiog  his  methods  of  operstion 
tal((iBtion  oonsideied  as  summation.    Tha  ~ 


fanortant  i 
dsfinile  in) 


doubt 


Cs  applieationa,  and,  in  finding  « 


very 


e  integrals,  is  inditpen sable ;  but  it  most 
<aly  embarnas  the  stodent  to  introduce  such  a 
ranbencme  method  of  finding  the  general  integrals 
etfanctions  where  the  best  method  must  be  tht- 
Mdieat  one  for  obtaining  practioal  reautCs.  I  am 
iIBsble  allcgether  to  see  any  reason  for  the  repu- 
Uon  which  the  treatise  of  Ritchie  baa  obtained 
fw  lucidity  of  explanation.  Gregory's  "Biamplei 
ntlia  Calculus  "  is  really  an  excellent  work,  and 
tile  works  ot  Thomson  are  both  clear  and  interest- 
isf,  notwithstanding  a  remarkable  paraimcuT  in 
npid  to  eoonomy  of   apace.    An  author  whoaa 

h  Pnfeawir  J.  R.  Youg,  of  Belfast  amongst 
Aidl^  partionlarly  is  hii  treatise  oo  "  AlEebraical 
^natiosu  of  the  Higher  Orders,"  still  the  moat 
lootleal  work  of  the  kind.  A  very  learned  tieatisa 
« Iha  "  Theory  of  Bquationa  "  baa  been  published 
|(lateyean  by  HaMis.  Bniosids  and  Panton,  of 
IkUin  nniwaity,  In  which,  with  legaid  to  the 
■iriov^t  proUam  of  the  general  aolntion  of 
•laiUgaaabOTa  thefomth  degree,  it  is  stated  that 


look   through  thi 
i'eohnical  Analysis  "  which 

-H  UK.  Dor. 

[6IT38,]— Slilrt  Bnttona.- Demnrri 


ently. 


."  Baya,  tha  method  of  making 
aa  foflcwa:— The  aheUs    " 


re  then  split,  ai 
es  while  held  ii 


„  ible.  I  have  an  indistinct  recollec- 
tion of  an  article  appearing  some  years  ago  descrip- 
tive of  the  machines  employed  in  the  work.— NUN. 

Doa. 

[61743.]— WlnklsK  and  BllnUnr.— Generally 
oauHd  by  an  eiceitive  tensitiveneas  to  light  -  *— - 
no  good  advice  ""  """  ~ —   ""'"'     ' 


-J"J' "" 


rei747.]— SoH.— Diied  in  hot  sand  as  a  rnl 
and  dyed,  if  necessary,  afterwards. — J.  S.  H. 

[GIT63.]— Bympathetio  Tlbratlona  of  Jet. 

Permit  me  to  suggest  that  for  all  details  sbout  t 
the  queriBt  should 


e  of  th( 


n  is  rather  expensive,  as  the  olsimi 


[ei7fia.]~Xedlaal  Battsry.— If   the  qneiist 
with  the  battery   before   him  oannot  see  how  *~ 
connect  il  op,  it  is  almost  hopeless  for  anyone 
attempt  to   teach  him  by   meana  of   a  reply. 
Farad. 

{6176B.] — BAttary  tax  Lunp. — From  time 
time  there  are  oocstant  inquiries  from  readers 
the    "  B.  H."   for    particulars    of    soma  prima 
battery  that  has  been  in  use  for  lighting  on  son 
thing  approsohiog  to  a  large  scale,  and  haa  been 
permanently  used.    The  tolkiwing  psrticDlars  may 
be  inteiestiug.    Tbey  are  of  a  lai^e  battery  that 
was  io  use  for  eight  months  at  tha  aatablishmen 
of  HeesrB.  Rowlands  and  Fraser,  jewellars,  Regent 
street,  and  waa  pat  up  by  Mr.  E.  U.  Ccstsd,  o 


which  ran  ten  6c.p.  lamps  (used  for  the  window 
foi  twelve  hoars- i.e.,  about  six  bonis  each  nigl 
the  battery  being  lecfaaiged  three  times  a  wee 
The  dimensiona  were  as  follows:  Outer  jars  < 
glssed    earthenware — outside   ISin.  deep    by   Gi 


vide,  12iD.  long ; 


side,  a 


.t  lin 


except  length,  which  was  about  1^  lesi,  owit 
a  slight  curve  in  of  the  ends,  natural  to  this  class 
of  pottery;  porODB  cells,  outside,  lljin.  by  9^:1 
by  2jin.,  and  about  Jin.  thick.  In  each  cell  wei 
one  carbon.  Sin.  by  lOin.  by  l}in.,  and  two  linos 
little  Isrger,  aboat  an  inch  every  wsv.  The  current 

fiveu  waaaboutSampbres.  The  prima  coat  ot  the 
attery  waa  about  16s.  pei  cell.  The  sclation  was 
a  special  one  which  Mr.  Craven  reserves,  and 
coat  about  I2a.  per  week  ;  but  the  follow- 
ing may  be  uaed:  Outer  cell,  sulphuric  scid 
and  water,  1  to  ID;  inner,  equal  parts  Bstnrated 
aolntion  of  bichromate  of  soda  and  hydrochloric 
acid.    The  battery  did  not  fume  at  all.~BDWABD 

Con  BY. 

[fil777.]—Pen»-OhTom«.— Having  treated  the 

alloy  of  ehtomiuni  and  manganese,  Ac.,  in  the  first 
instann  with  HCl.  evaporated  sol.  to  complete 
dryness,  and  fused  the  chlorides  with  an  eioess  of 
fusion  mixture  (I  i«rt  Na,CO,  to  1  part  KNO,), 
converting  the  iron  into  insoluble  oxide,  the  Mn, 


Si,  Cr,  respeetively  into  alkaline  manganate,  sili- 
cate, and  ofaromate,  detach  the  fused  mats  from  the 
cmoibla  in  which  the  fusion  wbb  oo»duct«d  by 
boiling  out  with  water,  remove  crucible,  and  add 
three  or  fonr  drops  of  alcohol  to  decompose  the 
manganate,  and  allow  the  iron  and  manganeae 
oxides  to  settle  thoroughly.  When  the  liquid  is 
dear,  filter  thiough  a  double  filter,  diatnibing  the 

KFcipitates  aa  little  ss  pOBsible,  wash  filter  wall 
fere  pouring  on  precipitate^  when  washed,  waah 
precipitate  twice  by  decantation  with  hot  water: 
when  this  has  mn  through  filter,  the  filter  need 
not  be  washed  again.  Precautions  not  to  wash  or 
disturb  the  precipitate  when  on  tha  filter  are  abso- 
lutely necessary,  as  the  ferric  oxide  it  in  such  a 
fine  state  of  division  that  any  attempt  to  do  so 
would  oansa  some  of  it  to  paaa  through  filter  into 
chromium  aol.  Tbe  dear  yellow  liquid  eontaina 
tha  chromium  and  silicon  (if  the  chromium  be 
alloyed  with  iron  or  ataal ),  to  it  add  20cc.  HQ ;  take 
preoautioD  to  prevent  projection  of  the  solution 
from  beaker,  by  the  CO,  which  it  evolved';  boil  soL 
well  until  all  CO,  and  nitrons  fumes  are  driven 
oQ.  The  oolonr  of  the  solution  should  now  be 
green,  owing  to  redaction  to  chloride;  dilute 
ammonia  is  added  in  the  least  poaslble  excess,  and 
the  sol.  heated  nearly  to  boiling.  Collect  the  re- 
aulting  preeipitate  on  a  filter  (previootly  well 
washed  with  hot  dilute  HCl  to  free  it  from  Iron) 
and  wash  ilightly.  The  precipitate  is  nowdissolved 
oQ  filter  with  hot  dilute  HCl.  The  aol.  is  now 
evaporated  to  dryness  to  lendei  the  SiO,  insoluble. 
The  sol.  chromium  chloride  is  taken  up  with  IDee, 
HCl,  and  about  90ao.  H,0,  and  is  filtered  through 
a  waihed  filter,  and  oaiefuUy  washed  wills  hot 
water.  The  precipitation  of  tbe  obromiam  la  re- 
peated as  before,  with  dilate  NH,HO,  and 
ohromium  hydroxide  oomea  down  free  from  Si(^ 
and  alkaline  aalti.  It  it  filtered,  washed,  dried, 
ignited,  and  weighed  as  chromio  oxide,  I  have 
used  this  method  for  determining  amount  of  Cr 
in  iron  and  steel,  and  have  found  it  to  give  very 
aoeniate  results,  if  the  preoaations  mentioned  are 
carried  ont.— W.  H.  S.  S.,  Steel  Works  Chemist, 

[61777.]— Ferro-Ohrome — The  following  is  as 
exoellent  method  for  thedetermination  of  chromium 
in  the  presence  of  iron  and  manganese : — Dissolve 
1  gramme  of  the  sample  in  a  mixture  of  S  parts 
nitric  said  (sp.gi.  I'SO)  and  6  parti  hydrochloric 
acid  (sp.  gr.  I'lO),  using  about  20oo.  of  the  mixed 
Bcidt.  Bvaporata  to  diyoess,  take  ap  with  bydio- 
chlorio  acid,  dilute  Bomewbat  with  water,  and  filter 
from  silica.  Place  the  filtrate  in  a  porcelain  basin, 
add  ammonia  tdntion  in  the  least  poatible  eieeaa, 
and  digest  the  mixture  on  a  sand  bath  until  the 
BuparDstant  liquid  is  colourless.  Filtei  oS  the  pre- 
cipitate, wash  well,  dry  in  water  oven,  detaoh  from 
filter  paper,  mix  well  with  4  grammes  of  sodium 
carbonate  and  2  grammes  of  potassium  nitrate. 
Bum  the  filter  paper  and  the  adhering  portions  of 
Uie  precipitate,  and  add  the  resulting  ash  to  the 
mixture.  Place  the  mixtnre  in  a  large  platinom 
crucible  and  fuse  at  a  full  red  heat  for  atont  half 
an  boar.  Boil  oat  the  fusion  with  water,  add  a 
few  drops  o(  aloohol,  and  digest  aeutlv  for  some 
hours.  Filter  from  the  precipitated  oxides  of  iron 
and  manganese,  and  wash  well  with  hot  water. 
Acidulate  the  filtrate  oontainingtfae  alkaline ehro- 
mate  with  hydrochlorio  acid,  and  then  add  excess 
of  alcohol,  which  boil  oS.  The  eolation  cban^ 
from  yellow  to  green  ;  this  is  due  to  tbe  alkalme 
chromate  bein^  reduced  to  chromium  chloride  hj 
the  aloohol  which  is  oxidised  to  aldehyde^  Having 
boiled  nntil  no  smell  of  alcohol  or  aldehyde  ii  per- 
ceptible, add  ammonia  solution  in  the  least  poasible 
excess,  and  boil  in  a  porcelain  basin  nntil  tha 
liquid  above  the  precipitate  is  quite  oolonrleM. 
Futei  uS  the  precipitate  of  chromium  hydrate, 
wash,  dry,  ignite,  and  weigh  aa  chromium  sesqai- 
oxide  Ci,0,.  CalcBlate  to  chiomium.  One  part 
of  the  Cr,0,  oontaini  0'68661 :  hence  by  moltiply- 
ing  by  this  number  we  get  the  eonespondiog 
weight  of  metallic  ohromium  in  the  weight  (tf 
sample  taken.  By  using  the  corresponding  logar- 
ithm, which  is- l'S36710],aiaving  in  the  calcula- 
tion may  be  efCacted.— Henrt  J.  Hardt,  F.C.S., 
Bfaeffield. 

[G1J77.]- 
pcevir 


— Perro-Ohromi 


vriting  my 
, . ,— , ,Jt  has  sug- 
gested itself  that  ptobably  "  Games' "  f  siro-chrome 
may  be  rich  in  chromium,  in  which  case  aqua  ngia 
would  not  thoroughly  decompose  it,  and  reoonrte 
mutt  be  had  to  fuaion  with  bisulpbate  ofpotaah. 
The  metal  mutt  be  in  as  fine  a  state  ot  division  ai 
possible,  best  obtained  bo  by  cruabing  in  a  steel 
crashing  mortar  and  siftine  through  fine  muslin. 
One  gramme  ot  the  feiio-chrome  is  taken  tui  the 
analysia,  and  treated  with  15  grammes  of  potastium 
blBulphate  in  a  large  platinum  crucible.  The  silt 
it  melted,  and  allowed  to  oool  until  it  beoomes 
sympy,  whilst  in  this  state  the  metal  is  placed  on 
the  tap.  The  mass  is  then  heated  very  slowly ; 
after  which  it  is  heated  more  strongly.  When  all 
efFerveacence  haa  ceased,  the  mau  is  raised  to  bright 
redness  for  about  ten  minutes.  The  crucible  ii 
sllowed  to  cool,  and  the  fusion,  which  should  be 
homogeneous,  removed.  If  any  black  particle!  are 
seen,  all  the  metal  haa  not  been  deoompoaad ;  In 
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uo,  LUC  •uptiomtion  of  bMt  moat  be  pn>- 
Wheu  deoompoaition   of    the  alloj    hu 

^f cted,  the  oold  mm  i»  ooanelj  polvarieed 

uid  digetted  nntil  diuolred  witb  ftbout  70  to  80 
cabio  centimetrbi  of  water.  AnunoDu  lolnlion  it 
then  ftdded  in  the  leut  pouible  eioeea,  uid 
the  eioew  boiled  ofi.  The  pteoipitated  aiidea 
*Te  then  filtered  o9,  aod  WMbed  KTeral  timei 
wHh  hot  water.  The  pieoipitate  ii  then 
dried  in  the  watei  oven,  remoTed  from  the 
filter  paper,  and  mixad  in  a  platinnm  oniaible 
with  foni  grammes  of  potuaiam  nitrate  and 
two  granunsi  of  potaiaiam  oatbonate.  The 
filtering  paper  and  idbering  portion!  of  preeipitate 
are  bnmt  and  added  to  the  contenl^of  the  omaible, 
and  the  mixture  tnied  at  a  red  beat  for  abont  half 
•n  hunr.  By  thii  traaUaeat  the  ohnuniam  ii  oan- 
verted  into  potaaiiam  chromate,  wbiob  ii  lolable 
in  water  and  alkaliea.  The  fiued  mau  ii  then 
treated  with  water,  and  the  oiidee  of  iron  aod 
manganeae  separated  hf  SltratioB.  The  filtrate  it 
uidlfied  »ith  aoetio  aoid,  and  heated  to  boiling  for 
M  few  minntet.  Shonld  an^  ferria  oxide  be  ab- 
■erved  in  the  aolntiun  wbicb  may  have  oome 
throngh  in  the  waahing,  it  ii  filtered  ofF.>  Theaoln- 
tioQ  11  aocoraCel;  oeotraliaed  with  a  tolntiou  of 
potaaeium  hydrate  in  aloohol,  and  meroorio  nitrate 
added  to  precipitate  the  cbromiJm.  The  ohrominm 
it  preoipitated  as  meronrio  ohromate.  The  preai- 
piUte  la  allowed  to  atand  for  tome  boon  and 
Altered  throngh  a  Swediah  filter;  it  ia  then  dried 
ignited  in  a  platinnm  or  poioelain  omeible,  and 
weighed  aa  ohromio  oxide  (Cr,0,),  the  weight  ob- 
tained multiplied  bj  0'68t>S  givea  the  oorretpond- 

ing  weight   of   metallic   -■■ ' —     " ' 

HiEDT,  F.C.S.,  Sheffield. 

[61B29.]— BealatuiOB  OoUa.— Yon  leem  to 
bBTe  copied  one  of  EUliott'tB.  boxea.  Aa  regards  tbe 
Ineremental  Be.,  the  wirea  are  wound  on  doable,  aa 
yon  lay,  bnl  in  one  pieoe. — Vincent, 

[61829.1— BeaUUtnoe  OoU>.— I  notice  that 
"  K.  G.  B."  reoommendt  >a  a  itindard  ohm  11  of 
So.  80  G.S.  wire.  Thit  it  really  no  ute  vbateTcr, 
•a  the  valne  of  aniih  a  length  and  aiae  of  wire  may 
eatily  vary  ID  per  sent,  for  one  obm.  If  tbe  queriit 
will  advertite  bit  addreaa,  I  ahall  have  pleaaore  in 
making  him  an  ohm.  I  may  tay  my  firtt  ohm 
ooil  waa  obtained  in  aame  way  through  theae  pagea. 


n.^HKNUT   j. 


[eiB30.]-akIvKiiamBtBT  Oolls  (O.  ud  I. 
Dat«Otor«).— Qnantity  ooil  »  -Sw.  of  28  niUa 
d.oj.  wire,  intentity  ■"  abont  2^i.  of  7  milt 
a.0.  wire.  Now,  qnettiona  G1826,  61S27  61829,  and 
«IBSO,  yon  c»nld  eaiily  have  aniwered  by  taking 
tbe  Ra.  BO  aa  to  aee  how  the  eoila  were  grouped^ 
eapeoially  aa  ypD  hare  had  considerable  electriaal 
experience.    The  gangea  oould  have  been  Uken  at 


meuibece  of  the  MeCHASIC:  aa  yon  have  all  tbe 
Information  at  yaarfingei~endi  timply  for  tbeaake 
of  looking  for  ic— VINCENT. 

[61839.]  —  Twi>t -DrlU  Apporatna.  —  I  am 
■naoh  obliged  to  thoee  reader!  who  have  replied  to 
my  query  re  the  above.  1  do  not  know  where  I 
oonidget  a  look  at  "Harciaon'a  Meebaoioa' Tool- 
Book'"^l  bat  if  that  work  giT«  instruotiona  for 
making  twiatdrillt  a»ti>faatortly  with  tbe  lathe, 
;h  the  prooeis  be  "laboriona  fand  alow, 
"  rill  lend  particnlara  ;  it  would,  1 
aui  luiE,  ua  mutfeating  to  many  readeraof  "  Ours." 
I  do  not  Sad  grinding  the  point  of  broken  drill  a 
diffionlty,  but  want,  if  potaible,  to  make  new  ones 
from  Bteel  wire.  I  do  not  oaite  underatand 
"  Lumaie'i "  iuatraotiona.  Dobb  be  mean  that  the 
groovea  in  drill  would  be  out  oat  with  a  Blida-reit 
tool,  u  ia  terewcuttiug  ?  Drilla  ao  made  wonld  hardly 
come  up  to  my  requirementa.  Will  "  Lnmaie " 
kindly  explain  and  give  rough  aket«h  ?  My  lathe 
ia  Sin.  centre,  back-geared,  and  aorswoatting.  I 
only  require  drills  from  Jin.   downwards.     Surely 


en  though  i 
liope  "  Koa 


£10  01 


Mauyol 


flpparuti 


)T  £16  for  I 

Pabsoh. 

[61845.]— Softanlnr  Out-Iron.- 1  bav 
i:eeded  in  doing  this  by  makjug  the  easting  rt 


<Men 


d.)- 


,  Liver, 


«  you  wiU  be 


[6I86D.]— 91eaa.~A  good  remedy  fur  Beat  (or 
buga)  is  to  wash  the  floors  with  lead  water— that 
it.  water  whiah  has  stood  an  white  lead  (In  be  ob- 
tained at  a  colour  shop).  Tbe  water  is  somewhat 
polsonoai,  but  does  not  smell  badly,  like  oarbolio 
acid.  Alto,  ^aint  the  bediteiids  every  spring  time 
with  lead  paint  (mixed  with  any  colour  you  like) 
all  round  the  rails  ander  mattreaa.  also  sprinlde 
•pirita  of  tarpentiue  all  round  the  edge  of  mattress, 
And  tbe  "friends"  will  soon  disappear.  I  waa 
onoe  vary  mnoh  troubled  with  theie  peaU,  but  got 
rid  of  them.  We  now  get  about  two  or  three  fleaa 
in  one  year— of  oourae,  they  are  brought  in.  I  keep 
DO  eat,  dog,  obieken,  or  pigeon. — W. 


and  j'jin.  aqnare,  are  bent  and  bevelled  off  at  both 
ends.  They  are  then  toldsred  bother  in  series. 
-  -  shown  in  tbe  sketch,  alternately  a  bismuth  and 


BBBBBH 
BBBBBB 
BBBBBB 
BBBBBB 
BBBBBH 


re  the  join 

tion.  ItwUl 
therm o-electrio  cella  joined  np  in  series.  No^ 
eaoh  jonotion,  when  aabjeoted  to  the  inflnenoe  o! 
radiant  or  condueted  beat,  undergoes  a  slight 
chemical  chauge,  due  to  tbe  actiun  of  the  two  di^. 
similar  metala.  Aa  a  reenlt,  a  amall  oarrent  of 
electricity  oomiaafrom  the  bismuth  to  the  anti- 
ony  is  obUiued.  When  the  polesof  thd  abovo 
itt«ry  are  joined  up  to  a  very  aenaitive  g»l- 
inometer,  whose  coil  ia  made  np  of  many 
._ims  of  fine  wire,  it  will  be  fonnd  that  the 
radiant  beat  of  the   hand  held  aome  inches  oS  U 

aoite  auffioisnt  to  produce  a  oonsidecabla  d»- 
ection  on  the  registering  inatriunent.  One  of 
Sir  William  Thomson's  tefleetiag  gidvanometetn 
s  perbapa  the  beat  inttrument  to  use  with  a 
ihermopila.  It  ia  uaual  to  inclose  the  thermo- 
>ile  within  a  rectangular  brass  case,  and  having 
:wo  movable  covert  at  sbown  in  tbe  aketoh.  Abottt 
>ne  clear  inch  of  air  spnce  ia  allowed  between  thi^ 
lurfaCB  of  pile  and  eod  of  cover.  This  air  spue 
acts  as  a  medium  for  shutting  off  the  heat  rsya 
where  no  action  la  required.  The  thermopile  ii 
perhaps  oar  mott  aentitive  method  of  deteotin,; 
small  variatiouB  of  temperatora.  (!)  The  elestric 
railway  running  between  Fortroah  aad  the  Qiant's 
Causeway,  in  the  North  of  Ireland,  and  Volk'a 
Marine  Eloctrio  Railway  In  Brighton,  Saasex,  are 
bbe  oldeatif  not  tbe  only,  electrie  railways  rnnnin  g 
in  the  British  Islo.— J.  T.  N. 

[61881.1— Tui  rent  QblvaiiMQet«T.—Tlia  ooQs 
\xt  placed  in  magnetic  meridian,  and  the  tanr.e 
aotiug  oD  the  needle  is  perp  end  ia  alar  to  tbe  plan'- 
of  the  coils.  Let  t  be  the  dedection  of  the  needli'. 
2  2  tbe  tencth  of  the  needle,  fi  the  strength  of  eacti 
pole,  and  H  the  horiiontal  component  of  earth'' -i 
magnetism.    Hence  wa  have 


. magnetino,   formed    of   two   1 

parallel  to  the  msgnetio  meridian  tending  ti 
the  needle  into  the  meridian.  Hanca  mome 
coupla — 

c^Hft  X  BU    (Fig.  1) 
"      <  A  Bain,  i 


K  Hu  X  2Isii 
>=  H  H  sin.  i 


iowiTig  Toand  a  ooil  of  radiua  r,  with  « tarm^oi 
lucedle  2i  in  length,  and  fi  Btrsngth  (Ffpola,k 
i_y  c  «  JTf  K  »  „tinBperpendlonI«rtoth»pUi» 

if  the  coil.    Bat  this  foroe  f 
oudint;  to  turn  the  needle   east 


is  k  "oonb* 
i  weat,  lAcm 


(Fif.  2) 


It  the  moment  of  this  eonple  exaatly  balanM 
it  of  tbe  first  Donple. 

-.MHain.  f  = 'i.'.' '-^ M  oos.  J 

This  gives  tbe  strength  of  the  cuTrMtt  in  ahnUi 

.-.  C  (inampires)  »  lO^^.tan.* 
This  weuld  give  in  yoar  caaa  as  tfaa  atrength  otttl 

,n  -17  X  13  X  -7 


_  7-735  , 


=  2-iG  ampi^resapproiimately.- lJ.B.andS.G.& 
[rtlS'.Pi.]— Btenoilllii»  on  Olau.— I  ^Boylli 
reply  t'l  this  query  will  not  be  of  muoh  senrisa.  I 
Jim't  ibink,  from  what  I  remember  to  have  atll 
in  ii  ifUst  works  some  years  atnoe,  that  it  iadoaaJs 
ilii?  wiiy  Bt  all.  Tbe  glass  ia  covered  all  am 
{e\-vo\})  with  the  colour,  and  allowed  to  dry,  Iks 
t^tcni^il  |>1ate  ia  then  placed  in  position,  tut  ftl 
eii^Ciauf  colour  brotbed  out  withsbadgworOMSil- 
hair  brush  ;  any  powder  which  may  get  nadulkt 
fiUtu  cnu  ba  easily  blown  off.— Os. 

[i;i^<iS.]— HsJ^Watar.- Thehaidneas' 
[^rin-.isu  lit  two  kinds— temporary  and  par 
l\'rujiuioUt  hardness  is  that  which  oannot  be  » 
uovi'd  lif  boiling.  To  determine  the  total  hat 
n.'.-£  PFi^L'eed  as  follows :  Take  bOca.  of  the  wat«^ 
|>l..oe  in  -^  stoppered  bottJe  of  abont  lOox.  O^s^ 
nnii  run  in  standard  soap  solution  until,  >ftarw4l 
fh^king,  allowing  the  bottle  to  lie  at  rertoaiBl 
•id<^  fur  four  or  five  minutes,  the  lathardcaanal 
brenk  up;  or,  in  other  words,  nntil  ft  pomsbaM 
i:it)iFT  is  obtained.  Sometimes  a  false  pi'iiiiawii 
lidhot  appears,  bat  by  always  adding  another  ex.W 
EiMii  «iihiliun,  vrbon  the  process  is  thought  to  k 
liiu-h.il  this  error  may  be  obvisted,  as  tbelatk* 
will  at  once  commenoa  to  break  np  if  ft  is  Ml 
I  verm  a  neat.  Should  the  waUr  be  a  magnaua  Wlla^ 
the  rntire  solution  must  be  ao  restated  tinted} 
ahiiut  (<o  0.  of  the  soap  solution  la  naed.  IfSBtA 
of  the  sample  takes  mora  than  lOo.o.  ao^  solotlK 
dilute  SUo.o.  of  the  samnle  with  60a.e.  of  dbtOH 
water  and  work  in  half,  doubling  o(  aonratlli 
number  of  o.o.  of  soap  aolntion  nied.  ForavV 
SOc.c.  of  water  uaed,  whether  aampla  or  disUM. 
water  (for  dilution)  Ice.  mast  ba  dadaotsdiB 
nbeorption.    Magnesia  may  ba_  estimated  iTP* 

tikr:i 


and   applying  the  so^italli 
..    Multiply  result  bv  D,  sad  it  irill 

lit  magnetia  per  gallon.    'The 


Er,i:r 


Ltad  by  taking  abortH 
ng  in  a  flask  connected  with  an  invurted 
and  boiling  for  an  hour.  The  water  il 
ed  from  deposit,  bO^.c.  oC  the  IIM 
it  applied       '    "         '"'' 


lardnesi 


total    I 


, .  gives  .       . 

The  following  ia  the  method  fac|>»- 

aulhirritv  of  Tioh borne,  requires  no  setting  tpitt 
a  knii"  11' quantity  of  CaCo,.  Take  ."ice  of  as  p» 
m  pusiiAie  oleic  acid,  add  about  &0o.c.  of  plM 
epirii  and  two  drops  of  phenolphthalain.  Rank 
i  normiil  solution  of  NaHO  until  tbe  colour  it)<rt 
itrutt.    Since  jt  ia  fonnd  that  15-5a.e.   ^    H»HO 

it  -'^  \iiHO  nsed  -  -^—  =  nambet  of  oA  8 
il  t '  I'l-  mide  up  to.  Working  on  bOce.  at  tbi 
bijuiilo  each  c.c.  of  thid  soap  sulaUao  cquak 
■  lum  oarhoujte  par  filto 
and  one  which  I  hnt 
giiod  results,  it  aa  followti 
IF)-  hardness :  Take  TOc.n.  of  the  saopl^ 
tin  apurceloia  diah ;  add  a  faw  drqav 
t'.oline,  and  titrate  wiih  fiftieth  Dtnaal 
c  acid.    Each  c.c.  -|^  H,aOs  aaitp^ 

>er   gallon  of  temporary  hu 

hardness:  Take  70  c.o.  of  tlhM(la ;  ■ 
.  many  c.c.  of  fiftieth  noriAl  MUUK  a 


method, 
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JD  an  then  &re  gratni  per  galluli  of 
>Utile)  j  tnnnfei  tn  s  plutinam  dish, 
1  to  diyneas  arer  ■  w&tcc-bath.  Take 
entl;  boiled  diatilled  inter,  which 
tcOy  cold,  HlMr,  wuh  leiidne  well, 
tnts  up  to  ibunt  TOiu).  Make  thU 
add  H  few  diopt  ot  phsnouetotine, 
rith  JL  H,SO,.  TheDnmberofco. 
ted  fiom  the  aumbu  of  co.  uf 
pteTiunelj  added,  eqoiilii  grains  per 
m&TieTit  hardneaa.  Them  it  no  bsrd 
u  to  how  much  Jimo  mast  be  added 
er;  all  deiiendi  upon  the  natni 
Petmanently   hard  waters  cmni 

□  of  lime,  a-i  ibii  only 


ntly   1 
additii 


and    doee 
le  and  magnesia.    The  heit  mediam 
—  ■--- =    -   -  impoiition  prepared  bj 


,  ot  London 


I  of 


da,  sad  alum,  in  proportiona  which 
ig  to  the  compoiitiaD  of  the  watei  to 
1  can  penonallj  leatify  a.!  to  the 
t  the  aboTS  mentioned  softeniag 
Ting  need  it  with  aveiy  mcceu  in 
ich  water,  I  maT  *»J.  hu  a  h&rdaee> 

,6°.  —  Hesbv    J.    Hardy,  P,C.8., 

aarmontnin.— To  "  OrgAnos."— 
a  to  IGft.  leedB  i>  Tin.  longbylMn. 
opena  jIn,  ;  well.  Sin.  deep;  yalTO 
liclc    I  have  tried  laiaing  the  tongnen, 


BolderiiiK  Lamp. — Portsbla  Bol- 
luatns  for  Una  Wires.— This  i> 

i  riveted  together  or  oTerlapped  and 
ogether.  it  meaiun^a  about  3(iD.  by 
icep.  It  baa  a,  ^ruoto  lanaing  length- 
topforthe  wire  iiiinttulie  in.  Itiipcr- 
*ajup  from  the  butbum  and  bottom  ol BO, 
gea  at  the  bottom  wiCb  a  sliding  bolt ; 
I  by  liUini;  with  wute  and  saturating 


the  top,  o 


eiDg  ^rcTioaily  veil  twiited 
bJ   lijfhted.    They   may   be 

-.. jionger^i    not  far    from    t>" 

Tottenham    Cunrt-ioad,    London. 

firailDf  Blcyole  Hsftd.— There  ■ 

.  of  brazing  tauh.  I  think  C.  H'Cartbj 
lollowing  to  suit  him  :— First  c]e 

brazed,  muke  them  a  nice  fit,  lo  tl 

give  them  a  light  rap  with  hammer 
xec  that  you  have  got  both  foika 
a  amiU  bi>Ic  throagb  for  you  to  hi 

[Btting  yonr  heat,  take  ont    got  aoi 

'  and  borax,  pnt  inside  fork,  and  iueei 
n.  Now  yoti  arc  ready  fur  your  brazi 
[a  ia  the  best  yon  can  have,  make  von 
.y,  let  Hare  bum  ont,  so  that  yon  hav 
^aee  your  piirt  to  be  braaed  an  fin 
'Dtly  I  take  rare  not  to  bnro  bottoi 
little  while  you  will  aee  a  blae  Bare,  e 
lame  ont  uf  the  forks  ;  take  oS  ite 
and  tnm  over  for  a  few  aeconds  till 
»on  will  find  a  sol  id  braic— Onk"~ 

It. 

-Iahlv  OUb. — Perhaps  my  expei 
Dae  to  "  Dimlight."  In  former  . . 
pair  of  "  moderalnn,"  burning  colta. 
«red  lo  a  "  8iiber,"  baming  keroMDC. 
>Tement.  Then  No.  2  waa  altered  to  - 
Still   further  ImproTement.      No. 

Safety  Lamp,"  and  like  it  so  muob  Chi 
ing  of  having  both  the  old  lamps  fitted 
nrner  it  poaaible.  1  aleo  turmerlynaed 
i"  reading  lamp,  bucuing  colia;  bat 
dimming  and  oleaning  rather  tronbli 


■r-pot^  w 

-in 


a  npper  part  upal  and 


Lt  yoi 


jt  you  ge 


-Induction  Coll.— Try  again  with 
olntiou  tor  bauery  ^— 2ui.  biuhromate 
oat  pint  of  boiling  water,  to  wbiub, 
add  ^oa.  fit  sulphuric^  a{;id^  If  thia  makes 
r  of  contact- breaker  vibrate  all  nighl. 
in  the  ascondary  wire.  Try  the  abore 
id  if  yoQ  still  get  no  leeulta  let  mc 

-Boiler Q an ffe-QlASa, — I  bavsalreadv 
ntion  in  these  psgea  to  the  fact  that  in 
scratch)  the  inside  of  a  glass  tube  with 
Irasa  wire,  or  even  tiiuoil  oaed  upon 


emp  Ibreaif  with  a  wooden  piston  and  piston  rod, 

fraotnro  of  said  labe  within  ^4  honra.  My 
eiperiencc  has  been  witb  tubes  np  to  I^io. — 
A.,  Liverpaol. 

[819fil.]— Le«al.— I  think  "  Dens."  in  his  reply 
this  query,  ie  wrung.    "  Dena  of  Peekbam  "  can- 
not posaibly  be  a  regnlar  dentist,  however  many 
apprenticeabipa  ho  may """     " 


eallt 


naelf,  a 


can  be,  or 


bam  "  ooghl  to  know  that  theDentisla  Act  !a  very 
likelv  to  tronble  him  ;  and,  further.  Ibat  no  regli- 
tereddenlist  would  give  him  employment  as  aa 
Lssittant  whits  he  was  acting  in  the  maoDer  he 
mggeats.  Let  bim  get  the  Act :  it  will  only  coat  a 
lew  pence.  I  don't  aee  that  he  has  any  pDrttoular 
nievance  becanae  the  Act  cams  into  operation 
just  before  he  oommenosd.    "       


by  I* 


le  (he  ri 


jr  BO,— OS. 


»d.    Ho  might  just  ai  well 
pany  if  he  missed  hia  train 


[BlSeO.]- BolUngOllB.- "Fabricationof  Vola- 
ile  and  Fat  Vamishea,"  Andrea,  pnbliahed  by 
ampSDD  Low,  is  rtpnled  a  atandard  7ork ;  it  ia 
ither  dear— 12s.  Gd.,  1  think.  One  onnce  of  borate 
f  manganese  tied  in  a  linen  bag  and  anspended  in 

bottle  of  linieed  oil  containing  H  gJlona,  and 
f  pt  in  a  warm  place,  say  in  a  water-bath  on  the 
ut  plate  of  a  kitchener,  will  make  a  quick  drying 

le  oil  dried  intoaatiff  jelly,  by  leaving  it  thus  too 

mg.- W.  A.  a.  B. 
f  619B5.]— BoUor.— I  am  mnoh  obliged  to  '•  T.  C, 
Urjslol,"  tor  noticing  my  query  as  to  boiler;  bat 
he  does  not  say  if  there  ia  atsam  spnco  enough. 
Sbonld  he  gUd  to  know,  as  I  am  ruther  afraid  it 

rill  prime.     1  also  abculd  be  glad  if  he  will  notice 

ny  query  as  to  pceainie,  So.  G1967.— R.  A,  L., 

[G19H7.]— PreaanrB  Oa-aaa.- Two  jrean  aince 

made  a  small  gauge  lia.  diameter  to  indicate  to 

'2(ilb. ;  but  it  ia  a  very  fiddling  job.     I  tested  it  by 

Lttaohing  to  a  large  bailer,  and  marking  tb' '''' 


■w  ^ir 


Sf  c    view 


teating  on  a  diaphragm  of  thin  rubber  connected 
to  a  bell  crank,  having  a  rack  at  one  end,  takiDf 
into  part  of  pinion  te  move  pointer.— T.  C. 
Bristol. 

[61068.]— Woodward'a  Bponry  Lead.  — I 
think  this  is  made  by  preating  molten  lead  throngh 
a  metal  plate  perforated  witb  very  email  holes.- H. 


I.  One 


iving  1 


ry  grea 


1  the 


jompreaseJ  plate  ot  the  earlier  litbsnode  typo. 
The  former,  wbiob  ia  the  posiiive  plate  nt  the 
Wuodward  system,  ia  prepared  by  splashing  oi 
pouring  molten  lead  into  a  mould  containing 
gramilate.!  salt,  which  forma  the  reticulations  and 
oavitiea  in  the  platea,  after  which  a  ser^nd  layer  of 
salt  is  sprinkled,  and  tbo  proof  w  rep 
plate  baa  obtained  the  required  sm 
plate  the  inventor  ptaparei 


and  alkaline  solution  in  combination 

with  sugar  of  lead  and  a  litlte  sodium  carb«nate, 
which  serves  to  bind  the  compound  together,  and 
prevents  aulphating  and  scaling  ot  the  plates.  This 
composition  is  then  moulded  and  cut  into  strips, 
ot  rather  into  the  desired  form,  over  which  a  layer 
of  prepared  molten  lead  ia  diatributed  or  aoattered, 


which  layer  or  coating  presents  an  undulated  sar- 

chemical  aototion  is  washed  prior  Ifl  forming  the 

into  batteries  ot  any  desired  form  or  shape,  for 
lighting  or  power  purposes.  It  may  be  mentioned 
that  owing  to  the  great  aarface  uf  these  plate* 
Ihey  are  easily  and  quiokly  formed,  which  is  a 
great  advantage  in  the  manutaotare  ot  stor^a 
Batteries,  as  it  reduces  the  cost  of  production.  The 
above  is  a  oondenaed  description  of  the  Woodward 
process,  which  ia  folly  protected  by  royal  letter! 

E stent,  and  therefore  could  not  be  mannfnotaced 
y  "W.  E.  H."  wlthont  a  license  from  the  In- 
ventor. However  to  get  over  this, "  W.  B.  H," 
had  better  order  bis  plates  ready  prepared,  aa  it 
will  not  answer  hia  purpose  lo  lay  down  speoial 
plant,  coating  probably  a  few  thoDsand  pounds,  tA 
make  the  tew  cells  he  may  require  tor  private  oae. 
— 8H1PPET  BBOTHEae. 

[GI9B9.]— 40-o.p.    I>ynaino.— Wind    aa    much    . 
No.  20  B-W-G.  on  armature  as  it  will  hold  (prob- 
ably about  l^lb.).  and  &lb.  ot  No.  21  on  each  oore 
3t  magnets.    Get  30-volt  lamps.- H.  A  DSTBN. 

[61S71.]— Oramnie  Dynamo.— Wind  Sib.  on 
each  limb,  the  same  site  as  you  have  on  armatara, 
for  a  shunt  machine,  which  I  ihink  wiil  answer 
your  purpoae  beat. — H.  AUBTEN. 


Ig  tbe  dovetails  into  a  kind  of  tube  at  the  oomet 
of  safe,  and  then  filling  the  joint  with  molten 
cast  iron.  I  ahonld  aay  thii  would  make  a  very 
serviceable  aJFair.  1  would  not  give  mach  fur  an 
amateur-made  sate,  however  clever  the  construo- 
tion  might  be. — 08. 

[61972.]— Safha.— Mr.  Gonry's  reply  may  mis- 
lead. The  secrets  ot  safe-making  are  fine  work- 
manship and  powertul  tnaobinetT.  Tbe  constrno- 
Cion  adopted  by  the  leading  firms  is  nsnallj 
patented,  therefore  not  secret ;  and  fartbermare, 
most  of  them  give  very  full  structural  drawings  oi 
every  part  in  their  iflnstrated  price-lists.  There 
is  DO  difficulty  in  obtaining  these  lists.  Chatwood'* 
It't  would,  at  all  events,  give  s  very  fair  idea  of 
the  elementa  of  tbe  problem.  The  fire-reaiatlng 
ohambera  are  not  air  spaces,  but  water  spaces  |  that 
is,  they  are  filled  with  salts  containing  a  large 
quantity  of  water  of  crystallisation ;  the  result 
being  that  the  safe  ia,  in  event  ot  fire,  filled  with 
dense  eteam.  For  information  aa  to  lociu,  see 
Ssckett'a  article  in  "  Kacyclopedia  Britannioa."  It 
has  been  republished  separately  J  but  1  feai  it  ii 
not  io  print  now.— W.  A.  3.  B. 

rfiI972.1  — 6afo».  —  If  "PInmbec"  wants  to 
make  a  burglar-proof  safe  ot,  lay,  3fC.  high,  ha 
must  make  the  sides  and  ends  and  back  out  ot^a. 
plates  put  together  witb  2in.  angleitou.  Tha 
frame  shonld  be  made  with  Bin.  by  jin„  with  Ingi 
welded  on  tor  the  pivots  ot  the  door  lo  swing  oiu 
The  frame  is  dovetailed  together,  and  then  riveted 
on  to  the  ends  together  with  the  angle-iron.  You 
can  then  put  yonr  sate  together  and  rivet  up  the 
sides.  Yon  must  then  make  your  inside  body  with 
12  gauge  pistes,  patting  what  drawers  or  sLelve* 
yon  require,  and  make  it  Sin.  amaller  all  ways  than 
your  outside  body.  This  U  pnt  on  the  frame 
resting  on  angle-iron  screwed  on  to  tbe  inside 
of  frame  ^iu.  deeper  than  the  thickness  of  joDC 
door,  ao  that  when  the  door  is  shot  it  is  Jin. 
inaide  of  the  frame.  Yon  then  fill  your  sate 
wiUi  fire-proofing.  The  beat  is  hard  wood  aahe* 
or  whitiug.  or  fine  oak  sawdust  and  alnm  rammed 
in  tight.  Then  pnt  the  back  on  with  couDter-snnk 
headed  screws  not  too  deep,  ao  that  when  yoa  trim 
your  sate  aS  you  file  oS  the  slot  in  the  head  of 
»crew  :  that  preveute  tbe  back  from  being  got  out. 
Any  good  lever  luck  is  nnpickable :  but  if 
"  Plumber"  wiU  publish  hia  address  1  will  inform 
him  bow  to  go  on  aa  he  proceeds  with  the  building 
ot  his  safe.— C.  B. 

[61980.]— Two  Paxzlea.- The  second  query, 
"  how  to  get  a  '  band  '  to  go  through  every  r«"n  "> 
the  honse,  and  not  thronih  one  room  twice,"  is,  to 
aay  the  least,  vague.  What  kind  of  "band"  M 
intended?  A  band  ot  musicians?  Such  a  band 
might  "  go"  throagb  the  rooma.  A  band  ot  leather 
co^d  not,  but  it  might  be  carried  through.  Doe* 
ahe  mean  how  to  arrange  a  continuous  band  lA 
something,  so  that  part  of  it  is  made  through  every 
room?  If  so,  how  is  it  to  be  allowed  to  pass?— only 
through  the  doors  and  windows,  or  may  a  hole  M 
cut  in  a  wall  ?     And  lastly,  when  ahe  indicates  the 

difference  whether  the  house  is,  ssy,  Bnckingbam 
Pi!aOBOrtbegatek.eper'Bl«JBf-— UAHUASlOMA, 
[61981.]— Pocket  Accnmulator.— It  certain^ 
is  advantageoas  to  cover  tbe  plates  with  red  lead, 
inasmuch  as  they  will  not  be  so  long  formingi 
there  ia  a  difficulty,  however,  in  making  the  red 
lead  adhere  to  Uie  pUtea  ;  bnt  if  the  accumulator  U 
only  wanted  to  do  am  all  service,  such  as  lighbing  a 
fairy  lamp,  the  following  will  be  found  to  answOT 
well;— Cut  two  plates  out  of  about  81b.  lead,  aiae 
about  lin.  by  llin.;  now  tarn  over  the  edges  ot 
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11  top  of  th«  louil  &uig«  with  red 
]  made  plnctio  wididilnCeaolpbnrioBeid  (I  to  ID 
mtci)  ;  When  quite  dry  wrap  Ibem  in  puohment 


J: 


• « -> 

en  caovu,  ud  tcniD  Id  the  diorI  wi;.  Alter  »  fev 
daji'  (nrmiiig  the  red  leid  will  be  f^nnd  '  ' 
htid.  The  covering  ma;  now  be  removi 
platei  pat  in  their  permsaeut  cuej  of  o 
two  piste*  vill  onlf  make  ooe  cell,  haviag  an 
K.U.F.  of  Bbant  2  voltt ;  tico  tar,b  c«Qi  will  light 
k  3j-TCilt  furj  lamp  sdmirab]}'.  Of  Donise,  Hu-iy 
FriToIi  U  BW&re  that  the  nae  of  red  lead  ia 
kiHiuiialaton  is  liie  •abject  of  a  patent.— E.  E. 
Vadghtos. 

[619^7.]— Bora   I 

the  E„f,„i^;ig  of 


■■  '■  Miner"  «ill  get 
■i,  leSa,  he  willfnd 


d  iTiB* 


^p!f 


•  donbla  o 


perfectlr  rouad,   in  tu  u 
'  tlut  will  JDit  go  down  the  bore-bole,  ..^^uu  il 
tiDm  a  puiat,  u;,  COft.  above  month  of  boiiDg^ 
with  a  fine  wire.    Get  two  oocd.  and  fli  the- 
aotoM  the  top  of  the  bote-bote,  ■□  that  their  int< 
■eetioD  mark!  the  centring  bore-hole.    The  sent 
«f  none  wire,  u  the  oone  ii  lowered  down  the  boi 
hole,  ehowa  whetJier  the  botiog  ii  perpeodioolu 
sot,  and  bj  meaiotins  how  maoh  Ue  centre 
wire  dcriatM  from  lateraeotion  of  oorda  at,  u 
eT«i7   10ft,   a  proportion   tnin  will  thow  whe__ 
the  oone  U;  the  bora-bole  ein  then  bsiualeddowB 
on  paper.— BiFLB  RdbcORS. 

[619*7.]— lConldinr.—AU  large  oyllnden  art 
Bonlded  and  oait  In  a  rertloal  poaition.  Small 
OHM  arc  monlded  in  a  horiioDtal  poaition,  then  pat 
Bp  on  end  to  be  oaat  Peedlng  b  to  make  bean 
parte  lolid.  Cjlinderi  don't  require  feeding,  ai  it 
la  better  to  allow  the  mnnen  to  eool,  then  the  ei- 
panaion  of  the  coiae  will  feed  it.  If  f on  teed,  the 
Buta]  will  Dome  ont  of  oaiting.— CABI  1B.0S, 

{69)11.1  — Falb'a  PrAdiotloDB  —  (and  letter 
16K3)^-The  fntnre  critical  dan  are  as  f oUowa  :— 
Hareh  32  and  23,  April  T  and  S,  Maj  b,  6,  and  T, 
June  3,  4,  S,  21,  and  23,  Joly  SO.  2i,  and  2f>,  Aognii 
S,  19  and  10,  Sept.  17  and  IS  Oot.  15,  Nor.  S,  U, 
and  is,  Deo.  IS,  13,  and  li^DEsa. 

[62011.]- Huthqnftke  Prediotlona.  —  It  ia 
•ai;  to  predict  earthqnakee— if  one  ia  allowed  the 
whole  world  to  aeek  lor  Terifioation,  Thej  ooonr 
abont  once  a  month  in  Japan  and  at  anoh  plaoei  aa 
Manila.  Falb  limply  made  a  lack;  gaeai  — 
tbat  li  all ;  he  did  not  ipeeiff  the  locality.  It  le- 
mindi  me  of  a  well-known  gardening  writer  who 
•ome  jeara  ago  Died  to  depend  on  the  "changea" 
of  tlie  moon  at  weather  gnidei,  and  took  two  day* 
on  eaoh  aide  of  the  date  of  the  phaae  aa  a"  margin." 
Of  oonna  he  was  ioTariably  right.  With  iniji 
vonditlooa  ohangea  of  weather  wonld  of  neeeaatty 
ooonr  wltb  the  "ohangea"  of  the  moon— in  the 
majority  of  caaea.— Vidbo. 

[■mifl.]— Pr«Mrrliiff  Tood  In  Tina,  *o.— 
Maala,  4e.,  are  pat  into  tini  raw  and  aoldered  np. 
A  amall  hoU  li  than  made  in  top  of  tin,  and  they 
are  placed  in  a  boiling  aolnllon  of  oaleic  chloride. 
After  boiling  antU  the  steam  escapes  freely  from 
Uie  ttni,  theliolea  are  oloaed  with  a  drop  ot  solder. 
For  ftnita,  bottles  are  beat ;  pack  fmit  in  oare- 
fadlj ;  Dll  np  with  sold  water.  Don't  add  ingar, 
aienit  to  pears,  peaohee.  or  strawberries.  Snpport 
buttba  on  lathi  dear  of  bottom  of  copper,  and  fill 
with  water  half-way  np  bottles.  Pat  cover  on 
boUer,  and  leave  In  proper  lime.  Then  take  out 
jeptlj  and  Up  lightly  tfll  all  bnbblea  rise.  If  not 
tall,  fill  wlli  Soiling  water,  and  cork  them 
Length  of  time  to  boll  f  ntit  i-Cherriea  b  mlnntes 
Nrawberrlea  S,  rsapbenies  fl,  gooseberries  8,  qnr- 
rante  B,  rhubarb  JO,  plnmi  10,  peaches  Ifi,  paara  SO 
applea  SO,  qninoes  lU,  tomatoes  SO,  paaa  and  beans 
S  to  4  boors.  Pears  need  80s.  of  sugar  to  the 
qnart,   peaobea   i,   and    strawberries   8.— Elk:. 


and  the  odometer.  I  have  at  times  fonnd  that  il 
lefoies  to  move,  ae  "Triton  "  Bays  it  does  with  him 
too,  thoDgh,  onae  atsrted,  I  have  foncd  no  diffi- 
onlty  in  changing  motion  by  applying  other  Soger, 
id.  I  fear  odio  experiments  and  od-aabjecta,  no 
appropriat«ly  named  by  Dr.  Mayo,  reqnire  more 
oredolity  than  "  Triton  "  seems  to  poaseas.  or  than 

atSrat;  but,  eapecially  when  rotating,  motion  in. 
oreasea  to  a  certain  lioiit.  1  now  think  the  in- 
crease, at  any  rata,  ia  due  to  nnoonsciom  muacular 
action.    On  repeating  experiment  with  magnet,  I 

(at  a  precisely  opposite  result  to  thatmentloned  in 
jtter — i.e.,  odometer  rotated  against  watoh-hands 
over  8.  pole,  and  with  watch-handa  over  N.  Per- 
haps more  readers  noold  try  these  eiperimentt, 
and  report  resolta. — Odombteb. 
[62020,]— InouideaoeBt  Irfunp.- By  pnutice 
practised  eye  can  tell  when  a  lamp  lis  properly 
ineandesced.  A  voltmeter  doea  the  reet.  For 
k   a    photometer   ia   used. — Elec- 


[6S020.]— InaandMoeDt  LaLrop.— To  ascertain 
how  mnoh  cnrrent  and  at  what  voltage  is  required 
to  rnn  a  given  glow-Ump,  proceed  aa  follows ; 
Prepare  a  nnmber  of  pint  ohromjc-aoid  cells,  one 
iino  and  two  carbons,  about  Bin.  by  ain.  Twenty- 
five  will  be  enoBRh  for  moat  lamps,  aa  very  few 
aaile  over  50  ohms  reiiiCanoe.  Arrange  the 
ints  BO  that  they  can  belifted  ont  of  the  aoln- 

I,  having  wires  oat  from  each  pair  ot  ele- 
-  ■'    ■  any  desired  cumber  oaa  be  con  pled 


tbe  deaired  effect  il  attained.  Remembering  that 
each  cell  givai  two  volta  very  nearly,  it  will  be 
._   __i_..._..  At.  — 1. —  ^f  ^jjy  lamp. — 8. 


D   oalculato  the 
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Ii;;itC2aJ— IneBndeaoent  Lamp.— Cunnert  it 
on  to  some  source  of  aleetricity,  the  B.H.F.  of 
which  yon  have  the  means  ot  varying,  as  a  primary 
battery,  dyiumo,  or  soonmnlatoi  cells,  which  are 
beat  ot  all,  and  gradually  raise  the  E.H.F.  (e.g.,  by 
adding  one  cell  after  another)  till  the  lamp  is  tnlly 

'■'     ''^-  ■ igbly  speaking,  until  the  filament  la 

.  )nr   aa    tbe    brightest  parts  of  an 
ordinary  gaa  bnmer,  or  a  little  less  bright;  then 
------  E.M.F.  o£  your  sonraeof  current,  which, 

^-.naries  or  a  dynamo,  will  require  a  vijt- 
meter;  but  with  aoonmnlators  yoa  can  reckon  it 
very  closely,  counting  two  volts  per  cell.  This  is 
near  enough  for  moat  ordinary  lighting  j  for  eiaoti- 
tnde  yoa  wilt  require  a  roltmatei  and  photometer. 
— Edwakd  CosRr. 

r6!0S1.]—LUblUt7.— Aianb- tenant  yoa  are  not 
liable  shonld  the  principal  tenant  fall  In  arroar 
fsee  Act  B4  A  So  Vict.  c.  79).  In  the  event  ot 
listraint  the  lodger  sbonid  serve  a  deolarstioa 
■ith  tbe  bailiff  Betting  forth  that  the  goods  so  dis- 
trained are  his  property,  and  also  setting  forth 
bethel  any  or  what  rent  is  due.    Ee  should    ' 


ir  landlor 


.lid  payment  to  the  inmiediate  land- 
lord.-B.Sc,  Plymouth. 
J62022.]  — Photo«rftplus.  — When   bright  and 
■ap  prints  look  quite  flat  and  bad  oolonred  attei 


onth. 

[62022.]- PhotoKTKpha.- The  toning  solution 

either  poor,  or  the  hyposulphite  ot  soda  coatains 

0  much  free  anlphur.     Try   the  acetate  toning 

l>ath,  with  a  freib  sample  of  hjpo.,  aa  I  think  hypo. 

deteriorates  very  much  by  being  miisd  any  length 

'" —  '--'•ronae.— LA»CBCoaP0EAt,2ndLJJ. 

Regiment. 

—  Fll0t0(7mpha. — I  gneas  this  is  a 
pretty  geceral  complaint  smonpt  beginnera.  If 
the  prints  get  the  right  oolonr  in  the  loning-batb, 
ind  come  to  grief  in  the  fiilng-bath,  it  ia  probably 

,— i„«    »n    .»!.     fivi..«_l..tl,      K.1,-     ---J        *>  —  J- 

>n  to  nie  Bdlraida'  ''XL"  (B.  J.  Edwards,  Tbt 
.  rove,  Hackney),  and  between  toning  and  fixing 
|int  tbe  prints  into  a  bath  of  common  salt,  2oi. ; 
-nmonia,  3  dropa  j  water,  1  pint.  This  prevents 
IS  of  tone  in  the  fixing-bath.- R.  A.  R.  Bbn- 

[63023.]— Dynamo  tar  Om  Bnclne.— Six 
iiocnmnlatora  would  be  needed.  The  dynamo 
■honld  be  shunt  wound,  to  give  abont  1&-1B  valla., 
;icoordiag  to  the  resistance  of  the  armature.  It 
■hould  give  five  or  six  amptres  with  one  man 
iiower.  I  do  not  know  the  E.M.F.  of  yonrdynamo  ; 
lint  yoD  wonld  probably  have  to  get  one  speoially 
ivonnd  to  suit.  I  shall  be  pleaaed  to  help  yoa. — 
[Elbotbician. 

[03023.]— I>yiiamO  for  QaB-BuKlao.— It  the 
giower  of  your  dynamo  be  anything  like  propor- 
ilooato  to  tbat  of  the  engine,  yon  will  have  power 
enough  to  obarge  MoamoLttOTs  and  to  apare)  bnt 


yonde  not  give  any  details,  and  a  "imalld 
may  mean  anything.  Cannot  yoa  «iV6  ao 
of  it>  powers,  or  a  description  of  ita  appi 
size,  gauge  ot  wire,  and  Dumber  of  di* 
commutator?  Also  say  what  aiie  ot  pi 
have  in  yonr  ceila  fany  one  oell),  and 
immersed,  as  this  will  give  an  idea  ot  tli 
required  hy  your  dental  engine.  —  S 
Con  11 Y. 

[62n2&.}— BvapoTktloa  of  Boiler. — ] 
page  17  (.^aawers  to  Queries,  GI766)  and 
see  thia  calonlated.  Tbe  answer  is  «-71b 
oaae.— T.  C„  Bristol. 

[62020.]- Steam.— Of  course,  your  bofl 
in  brickwork,  and  this  ia  not  cooled  down 
the  fire  is  drawn,  and  so  coutinaea  to  genar 
of  (he  steam.  A^in,  the  water  ia  beat< 
point  dne  to  the  higher  preamire.  and  give* 
of  ite  beat  to  generate  more  ateam  aa  tbe  • 
tall*.— T.  C,  Briatol. 

[62026.]~PoweTof  Bnglne.- Togeta 
—  of  tbia,  the  porta  should  be  larger  tbai 


nsnally  t 


say  .jm.  ny  (in.,  anu  ran  1 
g  with  HOlb.  steam.  Sheet 
well  riveted,  and  16  gauge,  tor  bol 
diameter.— T.  C,  Briatol. 
[02027.]- Blnok-Broniinr  Bnuaa. — ' 
in  1  solution  of  6dr.  nitrate  of  iron  in  oni 
water,  or  else  6dr.  perobloride  of  iron  M 
water.  Either  of  tbeae  will  give  brown  si 
mediate  sbades  to  black,  according  to  treat 
Edwaud  Conby. 

[GS0£7.J— Black-BroDElnv     Br««a.— 

some  Boales  of  wrought  iron  at  any  blad 
and  disaolve  in  hydrochloric  acid.  Coat  th 
work  with  this.  Let  it  dry.  and  tben  cove 
coat  of  blacklesd  and  poliib.    Finally  laoii 

■»  Regiment. 


Lnds,  apply  dilute  chloride  of   plati 

'e  sublimate,  and  vinegar  afterwan 

nisb  lightly  with  black  japan  ;    bnt    I  pn 
---'-  ]t  a  aeientific  microaoapiat,  who  gai 
if  pure  Bipbalte,  sent  to  bim  by  an  < 
oticB  a  small   microeoope  of    1 
uBed  it;  tbe  ..-        .     . 


make  and  c 


iting,  tboagh  S 


though  S 

_._, black  aa  jet.    Yoa  may  be  able  t> 

liquid  black,  which  dries  instantly,  being  1 
aapbaltedialolved  in  Curgein  balsam,  audi 
I  think  copaiba  irould  do  equally  wall  ■■  ft 

'Bos. 

[62028.]- Beoowery  of  KaroiUT.— V 
meronry  at  all  ?  Gold  chloride  can  be  nd 
best  alone.  Ferrous  sulphate  or  chloride  1 
reduce  iL  The  salt  yon  use  is  merenrou 
The  salt  you  obtain  by  disaolring  tbe  < 
nitric  acid  is  mercuric  nitrate,  which  wiV 
duce  the  gold.  SCannoua  chloride,  or 
mlpbate  in  eioeaa  will,  when  boiled  vrlth  n 
jhloride,  reduce  it  to  grey  metallia  meroi 
yon  want  it  in  globnlas,  poor  off  tbe  mint 
boil  the  precipitate  with  bydiDdilorio 
Blbctbician. 

[82029.]- 

>f  tbe  whole  length  of  wire<HitlieBr 
!9.] — Beaiatuuis    of    Arauttnn. 


[  the  coila   1 


measured  between  the  brushes  ;  and,  llun 
the  case  of  a  two-pole  machine,  the  reairtH 
be  1  of  tbat  ot  the  entire  circuit  ot  ooili 
latter  reaistftnoe  could  not  be  meaaored  in ) 
without  cutting  c"  -'  "■-   ~"- 


W.B, 


!9.]-: 


,  when  tbe  armatnie  ii  ataadli 
ill  be  on»-tonrth  of  tbe  entlra  einmit  of  (I 
1  the  case  of  any  Gramme-ring  wonnd  ■ 

ad  this  is  the  resiitanoe  given  by  the  m 
escribing  anch  a  machine.  Wben  the  at] 
owever,  is  at  work  and  spinning,  the  m 
-J  raited,  by  oomplicatioas  ot  indneed  enn 
almost  exactly  double  the  reslatanoe  when  1 
aj7~i.e,,  half  of  the  reaistance  of  tbt  Nlti 
I  have  found  this  to  be  the  eaae  hj  aotaal 
mente,  and  the  difference  must  be  botae  1 
=-  adjusting  the  external  and  internal  n*W 
.L.  installations,  and  in  deai^ning  dTHinoi 
um-»[innd  armatures,  where  saoh  oait  1 
lated  from  the  rest, the  resistaiiceiAenM 
Lole  of   one  aaO.    WbaV 


. :  but  the  teed  was  abont  tUrt  fcriWi 
-   I    Inth.  iMMdMlkf 
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a  finUli  w 


Lj— Iron  Turning.  —  The  turning  de- ■ 
by  "  Verdmt "  is  wh»t  I  odl  roogh  tnra- 
rough  work,  I  shauld  not  bavo  trusted 
(■  to  i«dDce  Tin.  diunet«i  to  Gin.  diameter 
D.  mandrel,  2ft.  loBg,  with  tbofut  trnverie 
mdrel  tnroi  to  lin.  trayerae  of  cirriige,  ae 
drel  would  lie  lidble  to  spring  oat  of  truth. 
Bid  have  done  better  by  taking  fonr  cat» 
KJHei,  three  beaiy  aata  with  a  Blower  feed, 
la  light  fiaiBbing  cat.  He  doei  not  itate 
d  of  the  lathe  by  which  he  turned  the 
that  would  make  a  diOerEnce.  With  regard 
ttaind  query,  turning  the  abaft  oval,  you 
af«  aroided  that  hv  Ukiug  two  cnta  up  the 
IDC  rough  with  a  feed  o£  BO  mandrc!  turos 
ra Teres  of  earriage,  (he  other  a  light  finish- 
irith  a  feed  of  7i;  to  tho  liu.  and  besides 
t  traveliiog stay,  filed  a  May  or  steBdy  un  the 
ithe  about  3ft.  from  headBtoot— Knigilt 
ikdale,  Salop. 

1.1— To  Ur.  Wlmalmrat.— It  seems  to 
"J.  B."  boa  wrongly  fitted  his  d 


t  he  > 


the  diau  reTolve 


reads  the  dss< 


iptio. 


nng- 


>  aeain  reads  tl 
pobliahed  in  the  "  B.U.,"  froi 
a  vorked,  be  will  find  it  stated  that  the 
inds  which  drive  respentivaly  the  first, 
nd  fifth,  and  eighth  discs  are  fitted  to  run 

while  the  two  bunds  whieh  drive  the 
ind  tfaird  and  the  siith  and  seventh  discs 
led.  Reraember,  with  this,  the  top  brush 
iront  diss  is  to  the  left  hand,  while  the 
brush  is  to  the  right  band.  This  is  shown 
picture ;  the  remaining  bcushee  are,  of 
arranged  to  suit  this.  The  glaas  tnbe 
leases  the  upright  rod  f ram  the  conductor 
I  itand  Gin.  a1»)T*  the  top  of  the  aase,  only 
the  glasB  tube  ia  of  proper  qaalitj  glaas  ; 
iDcfaing  the  wooden   ball  ia  of  no  aonie- 

U»«  any  site  Leyden  jars  to  snit  your 
int  loDg  small-diamelfr  jars  give  piapor- 

qoicker  sparks.  Tou  may  make  them 
length  of  glass  tn>i«,  sealing  np  the  end  of 
your  blowpipe  ;  all  else  seema  to  be  right. 
lear  bow  you  got  on.  I  am  always  glad  '~ 
ilping  word.— J.  W. 

I.]— Powor  of  Encliie.-  The  engine  t 
vonid  nut  ran  a  15c.p.  dynamo.  There  ii 
ine  well  suited  fur  electric  lighting  ma 
a  Bizes.  It  is  on  a  new  safety  priocip 
rery  low  in  price.  I  ahaU  l"  -'  -^ 
1  partiouiaTB  if   v 


Jinoe  of  your  armature  as  'ZSTw.  (whicli  for  wire 

US  per  cent,  would   be  about  right),   then  the 

-.-istance  of   your  series  should  not  exceed -3I&W., 

and  the  resistance  of  your  sbunt  shoold  not  be  less 

than  I50w.    To  find  the  siie  of  wire  you  must  first 

''    1  what  magnetising  power  at  aimpere  tBras  yon 

uire,  both  in  the  shunt  and  series,  when,  from 

above  data,  joa  can  eaaily  find  the  proper  size 

of  wire.    This    can,  of  course,  only  be  (Tone  by 

iperimeDt,  using    temporan   coils  on  the  field 

-lagneta,  with  a  known  nnmbec  of  turns  on  each 

Doii.— Ohm. 

[62041.]— Dynamo  Oolla.— I  presume  that 
lur  dynamo  is  to  be  oomponuded  for  constant 
)t«atiil ;  then,  according  to  Prof.  S,  P.  Thomp- 
in,  the  resistance  of  the  sbunt  coil  shoold  be 
Mut  1,000  or  1,600  times  that  of  the  armature, 
id  the  resistance  of  the  series  ooil  about  jj  that  of 
le  armature.  And,  again,  the  uuniber  of  aaiies 
iros  must  be  to  the  number  of  shunt  turns  as  the 
un  of  the  resistances  of  the  armature  and  secies 
>iia  ii  to  the  sum  of  the  retistaiioeB  of  the 
'mature  and  shunt  ooils.  The  actual  number  of 
inu  on  your  maobiDe  will  depend  on  the  number 
fvolta  it  is  to  give,  and  on  the  speed  at  which  it  is 
•  run.  This  is  best  determined  by  aiperiment 
with  temporary  coils  and  separata  eiciling  cartent 
running  at  given  speed  autil  rsqaired  potential 
differt— '----'--^      •"•-"-" 


3uiarB  if  Vi 
power.-ErL 


\,"  forms 

sd  in  17G9   by  Thomas    Mom,   who    WM 
:  of  Trentham,  StalFordshire,  and  who  died 
1808.  (From  the"Book  of  British  Foas;,' 
J  the  Rev.  George  GilfiUan).— D.  G, 
L] — Biau  Foundry.- Core  sand  should 

Eoiently  accouats  for  your  cores 
tking.   The  sand  sbonld  be  damp 
b  is  all;   and  then  if  the  boi  is  properly 
requires  no  coating  eicept  the  ordinary 

orblaoklead.    The  boi 

nediately  after  making.      .  .    _  ._  .._ 

p.  403  are  figured  for  definite  siiee,  being 
a  general  character;  bnt  in  each  case  the 
are  drawn  fairly  proportionate,  so  thut  you 
ale  Ihem.    Or  if  you  give  me  the  sice    ' 
wbiob  yon   wieh  to  make,  I  will  tell 
w  to  make  the  nmner.— J.  U. 


lardio-inhibilory  ct 


highest 


to  life, 


qneriit  should  h> 

a  introduce  a  new  and  improved  method  of 

ling   suicide.- Wm.  John  Gbkv,  P.C.S. 

Ue-on-Tyne. 

9.]— Co«t  of  Blaotro-Motor.-An  electro 


e  than  frou 


.o  £2  10s., 
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0.]  —  Electro-Motor,  - 


will  r 


it7Sp. 


ut  £10— 
L  of  the 
,  with  proper  gearing, 
a  shaft  about  the  power  of  an  average  man ; 
gearing  necessary  to  reduce  the  high  speed 
T,  if  this  be  desired,  will,  of  coarse,  cost 
inobably  about  £5  extra,  according  to 
Uutces.  As  to  battery,  see  myanswer,617G8, 
'  for  Lamp,  in  same  numhei  with  this. — 
ID  Cos&r. 

1.]— Dysamo  OoUa.— It  is  not  possible 
ron  the  size  and  qoantity  of  wire  required 
M  data  you  givth    Snppoia  we  take 


Bached.- W.  B.  H. 


[62042.1— SoldsrliLB  Fluid.— Weaken  the  sol- 
ering  Said  by  dilution  with  water,  half  and  half, 
r  a  little  less,  or  use  powdered  rosin  instes''  " 
^Du  might  try  tallow;  it  will  do  for  capper 
lead,  and,  1  should  think,  for  zinc  also. — EDV 


[62048.]— Bollor  Plato  Furnaoo.— If  R.  Smith 
ill  advertise  his  address  in  these  columns,  I  shall 
be  glad  to  send  him  working  drawing  of  a  ptate 
fntnaoB  similar  to  the  one  be  requirco,- LiSCB- 
COBPOBAI.,  2Qd  L.N.  Lancashire  Regt. 

[62049.]- Antidote  for  WMta-Lead  Dust.- 

have  heard  of  a  few  drops  of  sulphuric  acid  put 
.  to  drinking  water  (just  sufficient  to  make  it 
slightly  sour)  doing  good. — OaM, 

[62049.1- Antidote  for  White-Lead  Dual. 
—You  will  find  mixing  a  little  sulphuric  acid 
with  water — sufficient  to  maka  the  drink  rough  to 
the  mouth— a  most  effectual  drink.  This  is  use' 
in  most  white-lead  works.  In  some  oases  a  littj 
common  syrup  is  added,  to  make  it  more  pleasan 
— T.  C,  Bii»lol. 

[  6  2049. 1— Antidote  for  White-lead  Snat.- 
Got  a  respirator  made  to  cover  all  the  lower  pai 
of  the  face,  bulging  out  well  in  front  of  the  noii 
and  mouth,  and  fitting  on  tightly,  so  that  air 
not  admitted  at  the  sides.  It  ooald  be  made  i 
two  plies  of  wide-meshed  wire  game,  leaving 
space  of  ^in. ;  insert  between  the  plies  of  gaai 


emedy.— B.ho.,  Plymouth. 

I.}— Antidote  for  1 

ilpborio-ftcid    lemgnadt    __    .._    ,_. 

Lead  poisoning  has  disappeared  in  all  tht 
lead  factories  owned  by  respectable  firma  sinct 
the  discovery  that  thereby  the  noxious  oxide  is 
turned  into  sulphate  of  lead — its  only  barmlesi 
salt,  Jugs  of  Uiis  pleasant  aoidulat«l  beverage 
are  placed  in  all  the  workshops  for  tho  free  use 
of  the  operatives.  For  grown  persons  ahoat 
one  wineglasaful  puiest  sulphuric  acid  to 
an  imperial  quart  of  soft  water  {rain  or 
distilled).  At  first,  it  will  ha  well  to  take  half  a 
wineglassfu)  when  going  to  work  and  on  leaviog  iL 
„  ■  •.._!.__  ..  ^[|g  teeth,  they  should  not  be 


Theaa  small  boilers  are  quite  a  speciality,  and 
"leap.— T.  C,  Bristol. 

[62054.]— Hlootrlo  Hotore.- Hctors  of  thi» 
,.ittera  ore  mere  toys,  and  about  u  ineffieient  as 
they  can  well  be  made,  having  no  power  to  speak 
of.    A  motor  capable  of  driving  a  sewing  machine 

only  ooats  30b,      If  ; ■"   —'■-  -  -•  ■-'■^— 

me  what  you  want 
Electqiciah. 

[620a4.]— Blostrto  Uotora.- 1  have  made  an 
electric  motor  in  the  following  manner: — A  central 
driving-wheel  like  your  Pig.  1,  abont  6in,  diam., 
with  seven  armatures.  The  magnele  are  placed 
one  on  each  side,  so  that  when  the  poles  of  one 
magnet  are  opposite  an  armature,  the  poles  of  the 
olheta  are  just  between  two  armatures.  The  mag- 
nets then  receive  the  current  alternately  by  a 
con  tact- breaker  somewhat  like  the  one  in  your  Fig.  2, 
hot  with  a  small  spring  on  each  side,  which  breaks 
contact  with  first  one  magnet,  then  the  other,  M 
their  respective  poles  come  opposite  to  the  arma- 
tures. This  arrangement  allows  each  magnet  a 
fraction  of  a  second  more  time  to  become  saturated, 
and  therefore,  to  have  more  power  on  the  driving- 
wheel.  The  wire  on  the  magnets  should  be  pro- 
portionate to  the  iron  core,  itc.  The  following  i« 
taken  from  a  baok  nnmher  of  the  "  B.M."  : — Size 
of  wire  No.  24,  diam.  of  iron  core  fin-  length  i^ 
poles  2Jin.,  diam.  when  wound  tjin.  My  motor 
will  work  at,  I  should  think,  quite  300  ravolntioiu 
per  minute,  with  a  couple  of  small  bichromate 
cells,  and  has  plenty  of  power  to  drive  a  imall 
model,  &<3.     Any  more  inform, 

— Chsouob. 

[620Ii7.]— Fhotosnphlo.  — "Oithoohromatia" 
-"ilUh  Jour  '™''-'?P*"""»-"  *-''"- 

urther,  a  yellow  screen  must  be  also 
luoa  to  produce  the  orthoobromatic  effecL — B.So, 
Plymouth. 

[62057.]  —  Fhotographia  Orthaeh.roniaUo 
Platea.- To  Ub.  Uottone.- Have  you  printed 

and  I  think  that  yon  will  find  that  there  ia  a 
truthful  rendering  of  tone  cot  to  be  found  in  the 
ordinary  platea.  But  please  bear  in  mind  that  the 
stained  plates  are  much  less  sensitive  than  the 
olheiB,  and  are  generally  used  with  a  yellow  glaal 
before  the  lens,  to  equalise  even  more  the  power  oil 
the  different  rays  proceeding  from  the  coloured 
bodies.— S.  BOTTOHE. 

[62018.]- OmamentsJ  Tafale-Top.— Vol.  IL 
HoltiapSel's  book  contains  much  about  this  kind 
of  work.  The  pieces  of  any  shape,  cagnlae 
'jy  (he  circular  saw 
ring  beau  Brst  care- 
fitted.  When  thil 
.ed  to  the  table  top 
ooth  as  glaas  beforo 

its  dark  colour  ii 
waterproof  cement 
IS  natter.  A  numia  aimospnare  seriously  aOeota 
this  sort  of  work,  and  there  are  two  or  thro* 
woods  fall  of  volatile  oil,  as  camphor,  eedar,  Ae, 
which  throw  off  French  polish  ana  becoms  doll. — 
Koa. 

[63061,]  —  Idnlnr  Braaaes  with  Whlta 
Ketal— To  T.  0.,  Bristol. —  I  have  not  had 
much  experience  in  this  matter  ;  bnt  I  think  it 
you  will  smoke  your  inandrBl  before  pooling  it 
will  leave  easily  enough.- T.  C,  Bristol. 

[62068.]- Wheels  and  AxIbb.-"  Novice  "  will 
"-'  ■-■ 1  answered  in^No.  1,132,  page  308. 


fully  designed,  measun 

it  will  have  to  be  rubbed  as  ii 
French -polishing.     I   have   se 


Ilav 


_  jbbet  one,  and  rinse  your  mouth  every  time  with 
plenty  of  water.  Let  a  respectable  chemist  maka 
up  this  remedy,  and  you  can  take  it  weaker  when 
you  feel  better.-Eoa. 

[6204B.]— White-LaadPolBonlng.— The  nsnal 

acid,  for  the  simple  reason  that  it  forms  with  lead 
an  insoluble  salt — viz.,  solphate  of  lead,  which  is 
easily  passed  from  the  system.  It  the  qosriat  will 
mix,  sav,  loz.  of  pure  sulphuric  acid  with  Ooi.  of 
water,  and  add  a  few  drops  of  that  to  the  water  be 
drinks,  he  will,  I  think,  find  a  decided  change  for 
the  better.  Ua  should  tUway  wash  before  mealr, 
using  a  stiff  brnsh  to  remove  particles  of  lead  from 
beneath  the  nails.  I  would  also  recommend  him 
to  eat  brown  bread  and  dean  bis  teeth  regularly. — 
A  Whitb-lbad  Wobkh  CHEMiaT, 

[62083.]— KuKlne  Oylinder.— iin.  by  6ia.  if 
with  auavaragepressure  of  80lb.,  will  giveS  I.H.P. ; 
but  I  suppose  you  intend  80lb.  boiler.  If  the 
latter,  I  should  advise  4in.  by  7in.,and  eut-oS  at 
f  stroke.  Shaft,  Itin.  diam.  in  smallest  part;  Sy- 
wheel,  2ft.4in.;  piston-rod,  }in.  You  had  better 
buy  a  a-horse  vertical  boiler,  or  else  a  Cornish, 


I  would  give 

uovice.  Gat  a  catalogue  from  a  firm  that  soppliel 
machinery  for  making  wheels,  then  you  will  see 
every  part  of  the  wheel  ready  to  go  together.  Tea 
do  not  say  what  weight  yoa  want  the  wheels  to 
carry  nor  the  kind  of  cart  yoa  are  about  to  makf^ 
aacart  wheels  vary  in  height.  Have  made  them 
3ft.  to  4ft.  lOin,  for  carts.  If  yon  will  give  the 
height  of  wheels,  dish  on  the  spoke,  length  of  box, 

■      ■"    ■  -  -■- -'  — 'ea.     YoawiU 

must  be  seen 
being  square, 
the  height  the  horse  will  carry  the  shafts  and  tb* 
wheels,  taking  their  bearing  on  tho  ground,  and 
especially  if  it  is  wide  tires.  As  '-Novice  "  sbould 
not  misunderstand  me,  I  will  tall  bim  candidlr 
that  Betting  axles  is  a  trade  secret.  Wheels  will 
tell  thomaalves  by  the  noise  they  make  whethst 
they  have  the  rigbt  set.— J.  C. 

[62064.1 -Lathe  Hattera .  —  Tes  ;  a  pitch 
chain  will  do  very  well.     I  shoald  advise  you  ta 

Set  the  malleable  cast  chain  from  a  Derby  firm, 
t  is  an  American  idea,  and  every  link  can  ba 
detached  when  at  a  certain  angle,  ao  that  yon  can 
take  it  away,  or  insert  or  take  out  a  link  at  anf 
time,  and  cannot  oomo  undone  when  at  work,  U 
is  called  "Ley's  "  chain._T,  C,  Bristol. 

r6iJ064.]— Speedlnw-up  of  latthe.-Tha  speed- 
ing-up of  a  lathe  can  be  done  similar  to_  th» 
Bntaonia  Oompany'a  patent  as 
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•oma  work  it  would  be  »  grol  eoonom;  of  ■trength. 
1  hkTB  Sned  flinn  ahncki  on  the  mudrei  on  wbich 
nw  ud  iIm  the  drill  chuck  ranB,  drill  chuck  plale, 
Bnd  thtn,  bj-  clamping  a  reat  Dpoa  the  table,  I  ohd 


1  then,  bT  cl 
r^rpndilT  t 


while 


Bot  when 

b  the  power  tlimt  yon  cinnot  iton  it  withoot  can- 
lidenble  eiettioii.  I  hare  used  the  patent  eaw 
Ducbine  foT  i  long  time;  uiij  lU  bd  iniCaaoa  ut 
»tor«d-np  force,  after  giving  lii  good  tread  pree- 
tom  wilta  the  foot,  I  can  lUnd  on  the  treadle,  and 
it  will  lift  me  bodil;  ap  18  time*  before  it  alopi. 
Thii  great  momenCiim  i*  of  aervice  in  a  aaw,  bat 
night  Dot  be  convenient  Ia  indiiidual  tnmera  who 
want  to  atop  qaieklj. — U.  &. 

[SS069.]— HlnlatoTo  Battery.— To  lln.  H. 
ACSTIX.— Yon  may  nie  manganeis  and  carbon  if 
TOO  wuh  :  it  won't  matter  moob,  u  tbere  ia  plenty 
of  carbon  surface  ia  theie  oella.  Pat  an  alternate 
layer  of  manganeia  and  oarbon,  about  ^in.  deep 
•Bch  larer ;  Die  fin*  KTun,  aboat  the  aiie  of  com, 
and  free  from  dnat.— H.  ACSTIS. 

tS2Ci70.]— Cleaninv  HeaiU  of  Braaa  FiKoraB. 
I  ia  latt  poaaible  that  if  the  colour  n-ere 
moiitened  Elighcly  with  turpeatine  it  would  adhere. 
The  eolonr  ihould  not  be  wet,  but  juat  moiet. 
Turpentine  diuolTea  wax,  and  it  might  act  on  the 
■nr&ee  of  the  wai  (without  in  any  way  altering 
tlic  oDtlinca)  and  m  make  the  colour  adh(r&— Os. 
[GM)7I.]— Boat  CanlaBB.  —  Employ  a  rough, 
dieap  iledge,  tiith  rollers  fur  hard  ground,  eaatly 
nmorahle.  "Mod  boarda  "  to  replace  tbem  (on 
the  principle  of  the  wild  fowler  s  mud  pattens^, 
when  going  on  the  aoft.  Sot  an  eipeniive  experi- 
ment. A  **  cradla "  of  iron  win  to  keep  boat  np- 
rifht.— Eo^. 

[DTOTiry  Bolntion  for  Cell. 


[62076.1- 
_Mr.  Si^i 


WDold  hardly  be  fait  to  tell  yon  hon  to  maite 
beaidaa,  he  aellj  it  at  a  cheaper  rate  than  yon  cc 
Bake  it.  Why  not  try  chromic  acid  aol  uCion.  wl 
I  hare  nied  anooeaafully  for  three  houn  a 
rtretch  ?— Elect  BICIAH. 

^62077.]  —  nBctrotrpiiiK.— Bab    them    t   __ 
with  plumbago  duat,  and  electroplate  them  to  any 
dcured  thicknea*  by  Daniell  cella,  uiing  a  blue- 
■tooe  bath  and  a  oopper  plata  for  anode,  and  tl 
■iticle  haeif  tor  cathode.     Dipping  in  nitrate 
■ilTer  and  drying  will  al«i  do  with  lome  objeci 

' ^  of  plumbago.— EdwaedConby. 

■A  ratitfactory  reply 
I.     Beaidei.  ittrould 


[62077.] 
to  ihia  query  woold  taki 
Editor  mJitht  be  willing  U. 
7  1«  know  tb< 


.1  of  wbiob  cl 

bnala,  inaectj,  _.    , 

Tcry  folly  treated  in  Watt'*  book  on  "Electro- 
Httallnrgy."  and  if  the  qneriat  oooaalU  it  he  will 
«t  fuller  directioua  than  could  be  given  here. — 

{C207T.] — Blactiotrplag'. — For  making  mooldi 
of  metal  objecta,  me  either  of  the  fuUuwing; — 
Beeawai  lib.  and  ruain  lib.;  or  beeswax  lib.  and 
while  l»d  loi.  Do  ootpoBr  the  wax  too  hot  dd  to 
the  objeci.  a*  y&a  will  have  a  difficulty  to  remove 
it  fiMD  the  mould  (a  akim  abtnld  be  jut  visible 
OB  the  mclwd  wax).  The  battery  power  depends 
on  the  metal  to  b«  deposited ;  ooppei  deposit  (in 
acid  butbj  reqaiiM  aboat  1  or  IJ  volt  at  tbe  rate 
alnattwi  smtcresper  lOOsqaai*  inohei  of  anrface. 
— W.  E.  U. 

'CZOT?.'— XlMtrotyplnv.- If  the  article  men - 
tiooed  l.y  '  A.  K.  U."  is  at  all  difficult  to  mould,  I 
ab/jol'l  atcjDgly  advise  him  to  use  the  elastic  com- 

KaiiWBi  paicBted  by  Hr.  Pailcea,  of  Birmingham. 
ur  jilain  work,  plaatcr  of  Paris  or  beeswax,  gutta- 
peraia,  acd  runy  other  anbtlances  may  be  asad, 
1^  (sttatcreha  being  the  beat  and  easiest  lo 
hasdU.  Tuc  >Att«7  may  b«  GroveV  Daniell's 
or  Hmeea,  the fiinorr  being  the  beat.  The  amount 
«t  ilu'l^'ait  will  depend  cm  eireomitaDcei,  and 
ab'jald  he  detemioed  by  experiment.     Aa  the  pro- 

and  woQl/l  uxapy  a  cunsiderable  apace,  "  A.  K.  U. 
ttuioid  pari^huc  Cr'iahart'a  work,  wbicb  will  give 
kim  every  in  formation^— LAS  Cf- CO  UPOSAL,  £ad 
L.li.  iMKMthirt  Htgt. 

[«y/7>.;— Faat«  with  Aolda.— The  addition  of 
alvm  ueventa.  by  It*  atyptio  aetiun,  the  ttrmenta- 
tifin  'A  tkn  pMte.  The  addition  of  nitric  or  acetic 
art.<}>  ha*  a  iw'jf^jld  effect:  Firstly,  it  eonveria  a 
y/nniti  'if  tb4  ttarch  Into  dcxtiine,  henoe  render! 
iLa  pMVi  avirv  alicky  awl  rather  more  Suid  ; 
Minerfiy.  it  cuaea  the  paste  tu  adhere  m»ra  readily 
li>  maiailiK  avrfaoei,  as  It  roat*  tbem  alighily,  tbna 
(inbg  a  h"i'l  tr.  the  paaU.— H.  BoTTONH. 

reVAI.J-MradlMl  BattHT  ftwl  Ootl.— There 
are  two  wi.txir/oM  which  may  be  need  ia  tha 
4h!iv(ii«  '4  ailnr  cell,  either  aal^ammoniao  or 
aibir^vfa  •/!  lio^  The  moat  ovauaonly  naed  is  tha 
iftraavr.  Th*  tiMa  of  wire  fur  a  ouil  Sin.  long 
aUg<it  ''•*  S'l.  M  vr  ZS  for  the  D  ' 


layers  of  primary  will  be  enough ;  then  fill  the 
reel  with  aeoondary.  To  avoid  Che  pricking  aensa- 
tion  to  the  skin,  regulate  the  oarrsat  by  means  of 
the  aliding  tube,  or  use  a  weak  battery.- BOfl- 

-The 


[U2082.  ]  —  BzplodlnK  Oaa 
Prince  Rupori's  dropa  you  allude  to  are  made  by 
dropping  molten  elasB  into  cold  water.  XoD  have 
done  lomeChiog  similar.  You  have  poieibly  been 
in  the  habit  of  turning  out  your  light  suddenly 
when  burning  full  power ;  consequently,  the  glaaa 
has  received  a  sudden  chill,  and  ao  made  a  Prince 
Rupert's  drop  of  it.— Elbctbjciak. 

[G«OSa.l— Bpe«d  of  Watei-WhaBl.  —  Under- 
shot wheel  ahould  go  a  trifle  faster  than  one-half 
the  nataral  speed  of  oarrent.  You  can  eaaily 
ascertain  this  ;  but  I  ahould  think  about  4ft.  per 
second  for  wheel.- T.  C,  Bristol. 

[62085.]- Bleotrioal  r  Tolt  and  Anunstar.- 
To  S.  BoTTOXE.— A  tingle  bichromate  cell  gives, 
when  freshly  made,  Dearly  2  volts.  Uenne,  if  your 
voltmeter  reads  32  volts  instead  of  2,  and  you  wish 
to  canie  it  to  read  correctly,  jr^ ' ■'■ 


u  find  11 


lud  add  i 


ua!   r 


t  10  t; 


With  re- 


aay  nothmg,  ai 


been  correct.  ~  A  single  bichromate 
of  Che  dimenBiuns  named  would  give  probably  100 
amperes  during  the  "  apart."— S.  BOTTONE. 

[G20SC.]— IiegaL- It  yon  did  not  buy  and  pa^ 
for  any  ground  ia  front  of  your  front  railings,  it 
may  be  left  uat  of  the  queation  altogether  ;  then 
if  Che  parish  made  the  pavement  tbey  can  claim 
a  proportion  of  the  cost  oummensnratc  with  your 
line  of  frontage.  If  the  builders  made  it,  I  don't 
think  they  can  claim  ;  but  the  terms  of  original 
lease  and  also  of  the  sale  to  you  would  he  required 
to  be  seen  before  an  opinion  conid  be  given  on  this 
point.— B.SC.,  Plymouth, 

[62087.]— Waterproo&aB    FlahinK  IJneB. 


»  fur  ■ 


ing  out  the  bubbles  from  tiaie  to  time.  Then  drain 
for  aa  boar,  and  run  the  lines  gently  throagh  the 
fingers.  Next,  hang  up  the  lines  from  two  naila 
for  a  period  of  ten  weeka.  Finally,  wipe  with  a 
soft  cloth.  All  this  ahould  be  done  in  hot  weather. 
Perhaps,  however,  "Aqna"  would  do  better  with 
an  uu-waierproofed  line  of  S-plaiC  >ilk,  not  loo 
tightly  twisted.  Tbii  is  the  kind  ot  line  used  by 
the  Nottingham  angler.- WlHCB. 

[G20S7.]~-Biahliir  Linen.— Here  is  tbe  old 
trade  recipe  for  waCerpiaofing ;  inch  tackle  nscd  Ui 
be  very  dear.  I  paid  six  goineas  each  for  cight- 
plaic  silk  lines  260  yards,  to  Bond,  of  London,  W 
years  sgo,  and  tbey  lasted  several  aeosoni'  hard 
work.  The  friction  of  the  wire  top  and  rings, 
with  heavy  fiih  in  boiling  rapidi,  alone  dectiaycd 
them.  I  did  too  lines  of  150  yards  eaoh  some  time 
back;  they  louk  and  amall  like  the  shop  goods. 
Make  up  in  loose  coils,  after  stretching  between 
two  trees  in  a  field,  then  soak  in  a  metal  ^t  of 
boiled  linseed  oil  (cold)  and  gold-sise  (one  pint  of 
the  first  to  ons  wine  glassful  of  tbe  last)  stirred 
together    '""  "  '""""  '""  — -■- '-' 


;  though  0 


un,  they  last  long.- 


To  Core  a.  Sheepskin  with  the  Wool  Oo. — 
If  the  skin  is  dry,  firtit  soak  ic  in  soft  water  uattl 
pliable.  Talcc  a  straight  piece  of  on  old  acythe, 
1  tft.  or  2ft.  long.  Doll  about  iin.  ot  Gin.  of  each 
irnd,  insert  them  in  wooden  handles,  or  wind  them 
with  cloth,  so  as  not  to  injore  tbe  bands.  Lay  the 
tkin  npon  a  he  neb  or  inclined  board  with  the  6esh 
side  np.and  remove  all  flesh  and  fat  with  the  above 
instrument ;  also  trim  off  the  skirts  or  rough  edges. 
Mix  together  pulverised  alum  lib,,  salt  lib,,  wheat 
bran  1  pint.  Add  sufficient  water  to  make  a  tbich 
paste,  which  spread  over  the  flesh  side  of  tbe  skin 
as  evenly  as  possible ;  fold  it,  bringing  the  flesh 


rnrh  oS  the  paste,  work  the  skin  with  the  hands 
nntil  pliable.  The  skins  of  deer  and  calves  or  fur- 
bearing  animals  generally  can  be  preserved  in  the 

Cheap  Kethoa  of  PlatlnlalDK  Uetalo.- In 

with  a  miiiure  of  borate  of  lead,  oxide  of  copper, 
and  spirits  of  turpentine,  and  submitted  to  a 
temperature  of  from  250'  to  330°.  Tliia  deposit, 
upon  melting,  spreads  in  a  uniform  layer  over  the 
object.  Then  a  second  cost  ia  laid  on,  aanaittin;j 
of  borate  of  lead,  oxide  of  copper,  and  oil  ot 
lavender.  Next,  by  means  of  a  brnah.the  objectis 
covered  with  a  soluclos  of  chloride  of  platinum, 
which  ia  finally  evaporated  at  a  temperature  of  not 
more  than  200°.  Tbs  platinum  adheres  firmly  to 
the  surface,  and  exhibits  a  brilliant  aspect.  If  the 
deposit  be  made  upon  tbe  first  coat,  the  platin  anv 
will  have  a  dead  appearance.  Platinising  in  this 
way  costs,  it  Is  said,  ab^ut  one-tenth  the  price  of 
nicKcl  plating,— i«  "    '    "'    ' 


UNANSWERED    QTJEEIES. 

Tlu  nimhir,  ofrf  lUla  if  nitrlit  •»(<*  rwsaH  Mas- 
wtrti  for  fitt  HHii  art  iiurrtftl  ta  tkU  KK,  •tiy  «■ 
vnnitrri  at  rrpKUti  fiw  <ntil  ^ttntarit.    ^IrM 

Mt  ow /ST  (V  frin^tl  4/ iMr/WkHi  MatrOWarfc 


'.    a.  and\ff.'LaaM^  HI. 
.    BaperpboKpliata,  KS. 

',    CUamlcs)  Freelpltate.  61 


QUEHES. 

[eK88,}-trtiIlaBtlon  of  Slav.— To  what  bsn! 

uid.111 

I  nail 


[EiD DO.] -Estimation  of  HltroKen  Midi. 
phorlo  Aoitl  m  Oaniir**-- ^WUI  uij  ehsniiaslh 


l(SU9»l— BactOrlolOKT-— r  oin  get  a  ods-^iIIW 
objgctuc,  y^SHOiKiii  uiiM,  [or  £li  aad  ■  aaMifhltd 
ol  lOU^,  (or  £,1.    Woam  UIUsi  U  IIkss  bs  saUafaOHl  W] 


UmflitM! 
£4?— Viuu-Da.  ; 

[e»)9i.] -Midland  Single  BaRinu.—H«  o^ 

al  ihe  UEW  Jtidlaad  smglcTIt.Iln.  express  anclnss sis Mj 


[giD9S.]— The  Ormnlln  Viadnot.-  Pan  any  i 


Si 


I  the  Society  oI  Arts  jHraSJ 
1  Mr.  Harold  BiovB  bU.  si  a 
IS  WMtlB(hoias  na^tankoU 
chs  Dtairlat  ^Um ;  tbsiM 
IS  JCldHud  ls;t,aadtfeallWN 


•Euk.    Would  Hr.  acntioD,  a 
Be  dklsa  an  coireoc ;  also  how  » 


m^lSm 


[SIOM  ]-I>hoU,  Bob,  and  I.«ntlU.— Is  tbsrs 


Atbil  1,  1887. 


ENQUSH  UBUHANIC  AlTD  WORLD  OF  SOIENOE. 


■  tha    brokni  piMM    at   drill ;   will    HDTOse  Ull  ms  ult,  "  Vm  I.  da  h 

hMb«tb*tBlIow10R  wonM  utF    Hike  >  pLau  •(  Iron  Innf.    Iiwoilpllari 

ki»  bolt  with  ■  rosna  lind,  ibank  jin.  [Il>m.:  bexl  pu  IniniiUiKUDi 

|Ib.  bj  lln.  thick;  ■i:ras  tha  ilUui  ol  baiid,  luid  aTUr  en  KSCGXCII.-'  B^ 

HlHd,tlwaKnwoT«  tba  win  on  tbs  bod  kplMC  together,     Candldo 

1Mb*  iboDt  l|io.  dlun.  outille,  or  (Id.  Iblok.    Any  coined, qalte on vor 

laT^nBWi 


Ivlarpnctlsl  dh.— BiFLI. 

liniXii}-PeHLiiLtnaKtor.~wm  ur 
•mnn  aai]  iMiUur  hood  r— SHEFrisLD  1 
Illl01.]-Wming  to  I.aKni^I  hm 

to  Kt  Ibem  Co  work,  I  .] 


sbnUtor— both 


IkriBf  fa 
•I.&,Bl 


minj-Son-plpe- 


Hork  it  aitnmelj  good.  Oio  kn/one  gtTe  me  u;  lofoi- 
mitlon  ibont  tlie  eDirtiTac  "  Oille,"  or  oE  >□;  ere nl  in  tbs 
blatory  ot  Lyont  at  ilut  tim*  with  wblob  tha  medal  might 
ba  caaDected  F— iui)ii.ijaa. 

[11  lis.] —Weight   of  TnbeB,— Cm  uiy  o(  yonr 

Iran  tuba  371a.  loag,  |1n,  in  dlnm-  Intlde.  imd  |]n.  thick 
eqaallj  throughout,  ho  thtl  the  aitomml  LlJam.  wonld  be 

•onr'e  ol'oui  '  "^'  rMpecll'o  ipaclflo  g«Tlty.  sonilderiDg  tho  himei*!. 


Sbutw.: 


'^wltbJl"Dr<"VJ^ai™I!ilwoaMt«    'WckJ— Bid JuDQK. 


kM  Dj  latntliic  ol 

fpraRn  lOT  dolsg  ■>,  by  mcknt  at  n  coiJ.  tnbn: 
tvtiBtr  Tha  iluaot  the  two  n»me  ueuf 
Ii,7alt.bT  Ktt.:  muhlne-iDom, 
---  ■igili  of  piping  ibouLd  be  1 


[MlU-l-^PryliiB  Potatoea  Brown,— ay  wl 
t*d  to  try  tUoMl  poMloee  thkt  beiulltul  gnlien  t 
'  «■  gtt  Ibon  in  the  London  u]d  Uuiiiheaur,  Ac, 

nkodadoptad  In  tbe  obop-faomi.9.  help  by  glTlnfr  i 

•r  kapt  ao  dry  ud  mtkly  F— f  UONOscuPE, 

kite.— Mr.  Allan  ». 


g  tbe  hooie.    He  rapllnl 


WIIM.]— WmtBon'a   Fioblflin.—WatHu'i  problem 
rbklnlnltdy  UgbeoDlial 


il.  XI.  ol  Skouse: 
Win     cna    at   tho 


TMMTO  —  ZnBliK    Power.- 
MUdbaBa*crllal  aoglne  Djllai 


■Ith  lootdjiuimoiad  lampi?— Qi;.EsiTi 
r«SIIMl>-PoUBk'B  Batt«ry.-In  V 
-l.tbarakaoHconm  ol  tbo  iboia  far 


■nd  aiijthlEg  better  ?  1  bira  tlioufilii  to  take  Juduud 
iT>^lfd  sell,  pigrca  II  DDUititr  of  holei  In  (bo  bottom 
■4aoii|iar  tha  boltom  ooi  lod  lo,Bn<l  fliJ  U  up  nllL 
MUasuban.   HuUiliBDitklngtoieDaioiQeud  It?— oil 

tmu.}— aabmrnrlne Llslit.— It  li,  I  belleTa.atiwt 
taaMbua  attnsted  by  a  itroog  light  on  the  water  a: 


tQ  dJBamo  lampf  • 
■  gnm— Arrmrenrtnt  of  Orsui  PIp«B.~l 
hMtn  koocbt Iba tanuUu  of  an  old  barisl  srgun.  In 
IMa  ■» Mma awMt-Uuai  plMH.  1  And  tbe  pluai  Inii 
•Minuvtd  tbiii  I— On  pmafag  a  note,  uy  C,  tha  two 

MM^tnd  tth  O ;  tha  If  lb  BonniU  tbe  lecDUd  ontsra  C : 

'■^M*  ebatd,  irt,  3rd,  and  Hb.  li  It  tha  ordlnari 
■miaaiuaiii  of  plpai  in  a  obaoiber  organ  ?  My  rsuon 
AiiAbs  U  :  I  baTa  miula  a  new  toi;!!!] board,  ballon, 
•b,  and  latrBd  nilng  (oma  of  tlui  old  pipeiln  caai'unccloi 
VMatkaial  havamada.  I  hara  looked  over  many  Voli 
ri 'Oar^' frDn  isri  to  data,  anil  don't  tluil  it  nientloaaa 

■nlj  lb*;  mnii  ban  come  to  tb>t  dllBcally  wlirn  puttluz 
IMlrvutagaibrri  bat  that  maj  be  my  impldily.  I 
k»i  MKT  raniied  an.  •ol.iance  but  from  lb.. 
IbniBie,  and  am  mllet  trom  auj  orgito.  1  liara  mxi.- 
*■•  INJ  Bka-tiiDed  dlipKoiu  and  other  wood  tipea  My 
«|Mkttf  K  to  B^  48  Dotai  campa.i,  and  It  u.aoeil  Id 
MiM  at  ioon,rit.hlch.)lt.  JUi.  widt.anil  atl.  Jio.  ile.D 
■in  1*  altoaettatr  •atittaclor/.    Alw  will  any  of  on, 

(tbiaak  ol  tbs  nop  d&pHon.  wbo^e  Diuoki  are  cut  te  that 


■■(•f  UbnViVlthhali  dlihanlled.  Acnai 
PMnd,  >  plka.  baring  oa  tba  and  •  Phrygian  a 
i<«ii|IH«toabaHolBMk,  '-aalla."  Inicrlpt 
^pwhal^'IibaUTrw^aln."   Iniolptloa  ac 


[63114.]— Dyaamo  and  Oontlnnoiu  OoTTont.- 

driting  It  at  tbie  tlowcit  pciilble  paoc-    I  hivo  tclei 
Inaerilng  inlitancei  lo  main  alrontt,  but  itlll  It  It  ta 


a  the  Bull,  to  at  K 


I  all  (all  tbe  plates  being  4i 


BTdnii;;«M'.uS;do 

plain  Im 

d"™t'h 

■  ulpburlc 

aold  and  «* 

";l^l 

DbllgPd  i 

ooppar  oiually  aol^forcleetrl 


rs3ll7.]— BebronxluK  Statuary.— I  li 


K.H,"(No.l,UT), 
I*  Hlntlana,  4kc.— 


-To  Ur.  Botti^m 

■ip.  }*l^^l}f;±'' 

naliattaiied)!}!  Bu 


Oallbratlon.  -  To    iLn 


taleculcalenslnnri,li  IS 


■1th  No  1,  IWn.  di»mei«.    Will  any  re»lor  Intoim  m* 
ow  to  Ht  tbli  whael  001.  or  kindly  ratot  ma  to  anj 
ook  whLoh    Ihoronghlv  explaEna  tbo  lyttem  of  baitard 
rbeali  F-F.  U.  B. 
[MUl.]— Saw  Bonott.— I  hira  a  law  bench  whleh 

part  ai  reqniied.    I  with  lo  uie  II  foriawhig  ^In  |  Iron 
nth  tham  to  maka  tbem  flc  for  Iron,  ai  tbay  giTa  no 

[hen  blunt,  how  «it  1  ihaipsn  them  myielt  ?— K.  iC 
[4313I.]— OaenBt  one. —What  le  the  beet  way  to  olsan 
caiTe.1  font  made  u[  tiiiii  tt^ne  which  hai  Dacoine  tUgbtly 

[B3l33.l~]IoiiittlQff  Small  Bmery  WliBela.— 

V  bat  It  tha  Dett  way  uf  doing  tula  iv  that  thgy  will  rna 
rue  withont  harlng  a  laparate  eplndla  for  each  T    WhaS 

[Hlai.l—BIoIoo  Q&te.— The  door  ol  a  wijoden  ilnloa 

rater  pitiei  bank.   Ii^lbero  Ji'r  oamenl  with  which  Iba 
deaoieno: 


plately  eren  lor  that  tlmc.-P 
[eil)9.]— Plaay  Braaa.- 


iukly.ti 


ig  to  turn  It.    Caoaoytblsg 
I,  making  ■  wUl,  vhloh  ll 


t  hailug  to  tign 
,d  DC  impoitlUa 
:d.    It  tbaraaiv 


[CI13I,)— PloUlilns  RapDoaaa  Work.— 

ihould  repou^  xori  lu  brui  M  dulJiheu  1    It  the 
It  not  poliibed  before  tha  m  lEtlng  sr  teiEure  ponobli 


Ivlag  Safety  Bloyolea.-'Uan  j 


ii°ih"k"'^ 


ALthoQghl  hara  partloulari  of  many  iliff.!reat  mtkca  of 
thcaa  blcrolti,  I  do  not  dad  that  any  are  made  with 
.'  Uorgui'i "  obalni.    That,  or  a  timllar  chain,  bu  alwayi 

Cta  "aardonyi"  tell  ma  why  it  It  nut  more  niedF-l 
[91130.] -DrlTinv  Olook  fur  Taleaoopa.—WUl 

And  a  demlptlon  of  agooddrlTlng  clookV— :iT.AUiiIH. 
[eilJO.]— Oompoand  Iiannoh  Xaaine.  —  I  am 


»  cylinder  to  iudi: 
«  ailn..  and   tha  i 


[«>I31  ]-Hard  Water.- Manyth 


Oat     tha     lime     lUould     lie     alakcd    1 
[UlSl]— To  Kr.    Blrotton- ^111 


-  Sorew-cattlng'      Apparatna.  —  T 


[M131.:— G*»-Bn«lne.- 


BNOUBH  HSOHAHIO  AJtD  WORLD  OF  80IEN0BL 


W  to    iBd    (b*    IDUllI 

(turn  In  tlMarlliHtn 


-BBMBCtlo  OlMta  —  I  (Ml  ba  mnob 
!■  IIh  IbDTV^AMtTClIH. 
-  HallOtnw-  —  'n  "P™""  "  WDrkihoii 
illrHillani  in  itmn  lor  Ihn  hdiolfpa  praeMi, 
•M  qunllly  dI  blpUroninU  of  poUif.  gf1>Uii«, 
■  ■Iniiiutlill  oul.    Will  ■D7<ll"'^n"w>ili* 

'S^Duno     OommaMtor— I    lun    > 

lui  maior,  lb* ri<olioB  of  tb*  iiitIii^  prmlog 
iButotar,  RHtlf  Impedn  lltnellaD.     Wbin 

■dun  on  tb*  btinhM  tbM 


.   (()  OJiqw  Fan  bkl^cBST. 


JH1M.]— Bliatarto.— Wu((d  ta  kuw  «bil  « tb 
it  ciMlDg  nfpHU  nJT  In  toR*!  ud  nuton  rbabul 
tUtb,g|<»B».bUHiHfiumi}  I>  limljittoi.  > 
"il J  ft  popular  ulluij,  tb&t  tbo  foKtfd  aAd  nd  ttelha  «j 
lUorloi  cblUnnul  people  dI  wmk  dtfutlaii :  tb 
ilDf  tha  nreTH  of  vb*t  la  nan  to  be  Iba  <mm  in  di 
[K  uid  ilpa  traltt  Id  shat  boolu  ot  nfanon  ca 
iformtUoB  IbRMB  ba  Dbulsad  t—A.  LLaiD. 
[«9I(I.}  —  Aoooltle   Telephonea-  — Cu    1   a 


roarTtroticba.dolDg  •wajwlib  tbabalf-tJsfi 


'airlr  alBHtle  Dathod  ot  mtatating  ttia  raloe  of 
UCl*  at  dip  at  dUfensal  [jluea  !-^l.K)l  roRTD. 
-HftrdantiiB  0«st  Steal  OntterB.— 

Btr  alaala  ■boDt''sin!'bVMrii.%D<l'i«'a''°sDd 

ootl«»  to  Bla  tlBIO?— TABOO. 
-I>yilUiiO.  5  volt.— I  1*"  *  cog  ring 
In,  Hide,  wbleh  I  wlih  to  wind  for  plailog.  lo 
I.  WUIumaoloucfrteDdi  oblige  wltbalH  Bad 
rlre,  ud  .jKid  I— T.  L.  H. 
■I*»»L-A  »nd  B  are  two  hootei,  wltb  back 
irtnf  bla  occDpation  of  boib,  be  enctcd  a  ahed 

Bto  Uh  Jard  at  haOH  A-  la  tha  taid  abed  a 
a  inado,  faOLog  tba  j&rd  of  bouK  A.    Durlog 


[nlH]-8nb-BlaliiK  Paper. —Id  alitngeoiB 
latvlT.  II  (fimad  all  rIgLE  till  It  WH  diied  and  la?  Il 

tnnicd  to  a  dlrty-broirn  coloar  ud  bfoomi-  Terj 

but  In  tba  animal  alae  va  bsTa  a  gnat  deaJ.  Dcvij  a 
~~U  would  dIaaolTfl.  In  Caet    Earanl  lott  waraa 

lit  «v  if)  1  raTcriad  tba  qoaiRltlea  of  Klnm.  i 

lb  intbalovCBag.,  and  ~'~  ""■ 

gaktloa.    Tbia  ttftetei 

ndl;  fiplaln  tlili   ao- 

Tallne  ihoi lid  spoil  thi   ._ _,  .     _.,_._ 

•-  •■■ "-  '-  band  tnlili  wooH  gnailj  abllja.- 


t  Dooaiilad  bi  two  dlfl 


Rwlaffr— KM.  B. 

-Olup  Hut. -Will "  Vnloan."  or  foi 

iBt,  btoot  ma  oltb  ikelob  of  ebup  ai 


he  talu  op  ftot  bj  pnttlDg  qE 


lona.  Ha  a] 


Q  apomng 


^ad  to  know  bawbe  aoaooata  (or  tbe  ohaag' 
-  vhid  b«  foniid  iB  bla  Inatrmneat  aftar  di 
itb.  ■-lotk'haa  elUm  made  a  grostmiala 
la™  a  Tai7  gi»*t  dnii  to  learn  sal  abont 
of  oar  i^iiBntiu.  and  it  wonld  appear  e 
CBETmt  fatraDDIuMai  la  aabjeot  to  Che  n 
Ttnd  cbaage*.— Ohm. 
XUUiW  Oi&b.— The  barrel  ot  a  oral 
ba  haBdlea  bavlDg  a  radlu  ot  ISlD,.  aod  i 
plojed,  eacb  EiaitlDg  a  cooelant  force  «l  I. 
ilea.   Tte;  ibIh  1  too.    rind  tba  pDioba* 


H.P.  would  ba 

Ibaiba 
liaaBa 
n^tlawm  la  FUIbcs-— 


-I^amkr  PortsU*  Sarlne.  ~  Kiodij 


M«cbSalc*.-FlBd  tb*  diraellai  of  pro)ec 
■■■/^■■•~m  wwa  tte  giflaai  hdgbt  teacbM  b 
•  !■  tu  iraft   e<  tt*  mnc*  cs    a   horisHital 


VtnM  ivrfi'i-^.vuea^fiwKbiliii£i;aoalj.' 


f^'"iiwt."l'*rr^ii73.'  Oj  rtnUeg,i?«l.w)Uib*aii 
riir  iJoao  tfawloB.  aonaeeoCa  and  boAA.  Anotber 
allar.wllbbMd  sfSIr  laaae  awl  Ogon  e(  Bdosala. 
XlaMrbalffaooT,  ITH.  I()  lledal  sf-LiBdaBCom- 
epoBdlng  Boe)e»,~  '  UolUd  for  a  Bet< 
Dora  and  oil**  bruMb, —.—-- 


^'d  waBl'w  of™  ! 
.  Will  >on  kind);  leU 


a  part  of  a  faotorj  to  anotl 


i  OBlJ'   lUb.  to  tba  100  gallai 


pert 


FtlMOHULSB. 


FSOSLBU  UXXXVIL— Bl  RK.  B.L,HOrKlKB. 


KOncm  TO  OOBBBSFOmtSNTB. 

OOBMOr  tolntlou  to  1.031  bj  J.  Uaokmile,  B.  0.  _ 

(Ipawleh).  A  Bejrlnner  Irei;  euy.  tbongbgosd).  Cotmsld. 

kaior,  A.?lswa.  J.  W.  Hmnlll,  A.BDliia(»efy  HOodlnrleod 

aad(et7dllflaiill),  V.aPoobla,  P.  Braaier.  Bbusk  " 

1.091.  by  aoowdiop.  O.  A.  A.  Walker.  A.  Bolaa,  jainn 


X.  L.  HOFEUi. -Problem 

e  glad  ta  be      ' 


(E-Q  1)  wehaTQ  eiamlDeil.  and  it  appaara  loiuid  ud  good, 
—      -'ler  two  aball  be  reported  on  abortly. 

rery  aeoeptable.    Wi 

ibl^vd   tor  th*    prohlami. 
uorrecuoD  oowa. 

L.O.W.  (Canada).— SolntioD  to  1^1  ooneot.    Tbat 
1.UI  baa  been  glren. 

W.  HBWBOn-EiLBRK.— Ton   bar*  miBed   IJiit. 


ANSWERS  TO  CORaBSPONSl 


(IV  nifhBlliM  ea  aapuM*  plMai  of  paper.  1. 
MqiBlaB,BBl  wtaea  aocwulBg  nMIUi  ifbI  Hw 
aa  mi  W  tb*  tlUoa  o(  Um  quriaa  ta  wUeh  t 
crfK.  I,  Ho  ebaiia  la  raada  bx  lua^Hag  Mteii 
ociqllM.  4.  LaHcn  ot  vmiIn  Mktng  la  tOi 
— -  *    ■  or  eompoBilanta,  tm  wbon  toot 

anlal«*aDb*  pncebaaad,  or  npUaa  girlag  encb 


awaul  tbroDgh  tba  pofL    (.  Lattea  feat 


AttestlaB  II  Mpaolally  drawn  t«  Uot  Nc 
nog*  dewCed  to  letten»  qnerlea,  and  leplloa  la 
ua  genenJ  good,  and  ii  It  not  talr  to  occnpj  it  * 

lucb  aa  are  ladlcaled  abora.  whlcb  an  en^ 

aatreo,  lead  to  taijlea  wblob  are.     Tbe   "  Blipi 


BAOKKITKBBBS. 


Faltem  lUUng  :  Noa.  (U,  MI,  Ml.  M*.  MS,  (ID 

>U,  UH,  M9.  SM,  Ml,  803.  H».  SJi,  sn,  MG. 

Mi,  DM,  l/UO.  1,<IVI,  IJXI3. 1.004,  l,IMS,  LOOt,  IJj 
SllTer-plaUng  :  K«.  1.0(4. 1.DIO. 
VandiLen :  Nog.  iTd,  Gia.  flt.  III.  Hi. 


..  Lodger.— W.  Birbqnt.— W.  P.  £ 


Tbe   Aoitnlliu  Handbook.   pobU 
nod  lioIch.at.  Bride-ilnet,  London, 


n  1733  by  Dr.  D 

reli 

libera  bole  In  t 

in.) 

-Ciaa.    (Ma 
omu  Id  Boa. 


Wl  timll  be  glad  to  haie 


ACCOBDIKQ  to  thb  offioUl  report  of  the  Germao 
Patent-oSoe,  ia>t  pabliafaed,  tha  aomber  ot  appi  ica- 
tiona  for  patoaU  roae  from  6,949  in  1B78  lo  9.991 
in  1886;  bnl  whilat  in  the  former  period  only 
25  par  cent,  of  the  appliobtionB  were  diaallowed  ■! 
nut  utenUble,  the;  iucreued  in  the  latter  to 
60  per  cent.  la  18BG,  4,D08  pateiilc  were  sealed, 
whilat  &,963  were  diiallowed. 


l.l.B.    (Wa  kn 
-  PInybDok  ot  8. 


iVFTT.      (Thanks;  I 


paper,   when  tha    llnUhldg    DOai    ol   hUf    p( 
ha.t  aplrit  U  pot  on.    Kobhiog  up  ta  tba  I 


APBn,  8,  1887.  EUSLISH  ItTOHAMIO  AMD  TOBLD  OF  SOIENOE  i  No.  1,150. 
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AND  WOBLD  OF  SCIENCE  AND  ABT. 
PRIOAT,  APRIL  a.  1887. 


A  SCBEW-CHASnia  ARBAnaXKBNT 

jISAPtid  to  an  ordihast  foot 

LATHE. 

By  P.  H,  Wenhah. 

THIS  deacriptioii  of  Niblett'g  arrangement 
ftppeuiDg  in  the  "B.  M.,"  Nob.  1146 
■ad  1147,  for  this  month,  hu  reminded  me 


the  tail  end  of  the  mandrel  and  transferring  it 
t«  the  work  bj  meane  of  a  kind  of  beam 
compass  amngement  held  in  the  hand  ;  bnt 
this  arrangement  is  so  dainsy  and  nnsatis- 
factor^  in  nse,  that  the  best  that  can  be  aaid 
of  it  is  that  it  may  enable  an  nnskilled 
tnrner  to  aroid  cntting  a  dmnken-threaded 
Bar«w.  A  ekilled  optical  workman  wonld 
prefer  to  use  the  ordinary  hand-clusar  with- 
ont  this  appliance. 

In  the  iUnstrationi,  I  will  first  describe  the 
detail  portions  as  they  are  to  be  placed,  begin- 
ing  at  the  headstock  end  of  the  lathe,  each 
Ggnre,  including  different  views,  is  one-third 
foil  siie.  Fig.  1  is  the  handle ;  the  eye  of 
this  is  bored  out  to  fit  a  spindle  l^in.  in  dia- 


particnlar  guide  screw  required.  There  most 
be  several  of  these  dies  to  suit  the  nnmber 
of  threads.  They  are  fitted  with  two  steady- 
pins,  and  fixed  to  the  plate  a  by  means 
of  a  screw  so  as  to  be  easily  removable. 
Fig.  3  is  the  tool  arm  and  holder  ;  the  ana 
has  s  binding  screw  and  similar  eye  M 
Figs.  1  and  2. 

The  end  of  the  arm  at  a  is  cnt  sqaare  and 
panllel ;  b,_  in  the  fonr  views,  is  the  tool- 
holder  :  this  is  a  block  of  steel  ent  oot  so  as 
to  fit  sideways  on  the  square  of  the  arm  ; 
but  lengthways  the  hole  is  elongated  so  as  to 
allow  some  play  for  clipping  the  chasing  tool 
c,  on  any  one  of  the  lonr  sides  of  the  arm 
ts  may  be  found  convenient.  _  The  toole  is 


.  iC  m^  nearly  forgotten  promise  to  describe 
fa  this  jonnial  an  arrangement  that  I  wb~ 
Mllad  npon  to  design  abont  ten  years  agt 
fliis  haa  been  in  constant  nse  ever  since  fc 
daaing  screw-threads  in  the  most  delicate 
wnk^  snoh  as  optical  instruments.  The 
emditions  were  that  no  operative  skill 
■hoold  be  required  to  use  it— that  after 
havit^  been  set  for  one  piece  of  work,  it 
■hoald  obaae  consecutively  any  nnmber  of 
newa  of  exactly  the  same  diameter  and 
langtb — that  the  arrangement  should  always 
he  ready  for  nae,  without  interfering  with 
flie  alide  real  or  j-reat  if  required  to  be  in 
^aoe  for  finishing  the  work. 

Tha  appantns  is  based  upon  the  well- 
kBowB  pum  of  copying  a  standard  thread  on 

TOEk  ZLTf-Xo.  l.tOO. 


'  meter,  with  a  clamping  screw  for  fixing  it 
.  thereto.  The  end  of  the  handle  is  turned 
down  to  fit  into  asheatfa  a,  which  tnmseasily, 
and  is  kept  in  place  by  an  end  screw.  This 
sheath  baa  an  eccentric  or  snail  piece  b,  which 
bnts  against  a  stop,  when  the  hishest  part  is 
brought  uppermost.  Fig.  2  is  the  arm  for 
carrying  the  die.  The  eye  is  similar  to 
Pig.  1.  On  the  face  of  the  arm  is  a  plate  a, 
bored  out  to  match.  The  plate  is  kept  in 
loose  contact  with  the  face  by  means  of  two 
flat-beaded  screws,  having  the  through  holes 
enlarged  so  as  to  allow  a  rise  and  fall  of 
about  |in.  The  plate  a  is  pressed  down  by  a 
fiat  spring  b,  screwed  on  to  edge  of  arm  ;  c  c 
is  a  strip  of  gnn-metal  having  its  projecting 
end  cut  with  a  screw-thread  to  match  the 


passed  throngh  a  small  transverse  slot  at  the 
end  of  the  holder,  and  bound  fast  against  the 
arm  by  the  oppoeite  set-screw.  In  .the  end 
view  figures,  tne  upper  one  shows  the  tool 
c  as  held  transversely  for  cutting  inaide 
screws,  and  the  lower  one  with  a  tool  held 
vertically  for  cutting  outside  screws.  The 
beat  position  on  the  circle,  according  to  dia- 
meter, is  obtained  by  clipping  the  tool  the 
right  distajice  on  the  square.  Fig.  4  is  simply 
a  collar  and  set-screw  to  match  the  eye  of' 
the  arms  :  two  of  these  coUaia  will  be  re- 
quired. Fig.  5  is  a  plan  of  the  lathe,  one- 
fourth  size,  showing  the  above  detail  pieces 
in  place;  first  is  a  steel  rod  a,  \{m.  in 
diameter  of  any  enitable  length,  according  to 
the  lathe  bed  ;  this  should  be  turned  exactly 


no 
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WdiunoUr,  tnd  polished.  It  is  Buppoiin] 
btthind  tliD  InMiu  amt  pamllel  theroto  by  U\  i. 
•fundantd  :  llio  oaa,  b,  tUed  to  the  end  of  i\h- 
hsailaliHik,  (lio  ouiIoiiq,  i-,  bolted  down  to  ihv 
ttthx  boil  at  nny  ciiiivonicnt  dutaace.  The 
dotail  piooon,  Fign.  1,  2,  It,  4  aroBhownln 
thi'ir  |in)por  Dltinex  on  the  bnr  a.  Fi([,  6  in  nn 
Olid  viow  of  nondstork,  showing  bar  a,  bml- 
holder.  uid  hnudlu  in  place.  A  ferriilc, 
d,  i»  drivoQ  ovor  the  tail  ond  of  the  mRjidn'l, 
■lividod  into  Kctioii^,  caob  having  a  different 
Mrow-throad  cut  on  it  This  must  be  dmit^ 
very  aocumtcly  with  a  good  BWew-outtint' 
lathe  ;  thti  Bpnooa  betwoon  each  Hcrew  muat 
b«  i-nt  bolow  tho  thrond,  iind  be  gufficiencly 
wide  to  iiIIdw  tho  die,  c,  Fig.  2,  to  drop  In 
iMiily.  If  11  Urgo  amortmont  of  acrew- . 
throads  in  rcmiirod,  xovural  ferrolea  will  bo 
aee*1od  to  siip  on  and  off ;  bot  if  thi; 
mandrel  has  tho  tail  end  projeoting,  it  would 
be  convanient  to  place  the  screwed  ferrults 
tborooQ  oatsidi).  The  handle  bears  from  it.i 
eoc^ntric  part  on  n  rest  adjustable  for  heigtit, 
shown  soiiamtoly  by  Fig.  6.  Thiaisattachtd 
to  the  beadstoL-k.  nnd  is  fitted  with  a  raisin;; 
sorew  and  milled  head,  and  clamping  scr.tn, 

3,  for  setting  fu'tt  after  the  adjustment  fur 
eiith  of  cut  is  made. 

When  the  arrangement  ia  all  set  in  placi',  a 
wire  hook,  shown  at  b,  Fig.  6,  is  passed  nniler 
the  bar  <i,  attached  to  a  cord  running  over  a 
pulley  at  the  ceiling  of  the  room,  wicli  n 
counter- weight  equal  to  that  of  the  bar,  iiiid 
arms  which  balanced  by  this  means  floatn  to 
and  fro  in  the  bearings  almost  withoutfricttun. 

In  order  to  cut  screws,  the  mode  of  pro- 
oedure  is  as  foUowi  :  First  tnm  the  eccentric 
of  the  handle  upwards  to  the  stop-pin,  90 
that  it  may  find  it?  lowest  point  on  the  re.'st 
f.  and  clamp  the  eye  fast  on  rod  ;  next  pi-e.'ui 
the  die  arm  down,  with  the  proper  die  in  rtie 
groove  behind  the  selected  screw,  and  clacup 
OD  rod.  Next  adjust  the  tool-arm  and  t<.>i>l, 
setting  this  at  the  end  of  the  run  of  the  sen  n , 
whether  inside  or  outaide,  letting  the  poinL 
of  thechasar  just  rest  on  the  work,  and  clamp 
faat  ;  next  bring  the  outer  collar  to  rest 
against  standard  C,  and  clamp  it  there  ;  then 
clamp  the  inner  cellar  a  aufGcient  distauce 
awjy  for  the  withdrawal  of  the  tool ;  oil  the 
parts,  and  by  i&iaing  and  lowering  the  arm 
with  the  left  hand  on  or  off  the  guide  screw 
•n  mandrel,  see  that  all  goes  right,  Uien 
lower  the  rest  e  by  means  of  the  sct-uw 
C  Fig.  6,  and  continue  to  chase  the  screw 
till  it  id  cut  deep  enough  and  of  the  rii.'ht 
diameter  ;  then  clamp  the  rest  fast  by  sct-cn- 
j.  Of  conive,  it  will  ne  nndorstood  that  after 
the  die  passes  the  thread,  it  drops  into  the 
intermediate  groove,  and  the  traverse  of 
the  chaser  slope,  cutting  a  concentric  groove 
al  the  end  of  the  screw.  For  thin  opti<-3l 
tube  work,  where  a  shallow  thread  of  ath'ut 
30  is  used,  a  single-point  tool  will  serve  fur 
the  chaser  ;  but  for  deeper  threads,  where  itjc 
\op  has  to  be  romided.  a  chaser  having  t.ro 
<x  thne  tooth  should  be  used.  This  will 
nuke  a  wider  groove  at  the  end ;  but 
this  is  genoaUy  of  no  oonseqoence.  N'ow, 
palling  fresh  pieces  of  work  in  the  chuck, 
ihe  cbasii^  maj  so  on  with  the  greatest 
rapidity,  only  bv  working  the  hindle  at  -Ju' 
eal  ui  and  fro.  nrsi  raising  it  by  the  ect.  n- 
•ric  on  the  end,  ai^d  at  every  run  giving  :;> 
A  j'.igbl  torn  till  ii  comes  10  the  «top  :  '.h  .- 
wjrk  is  then  finished  to  size.  It  is  im['  '^ 
rible  that  anything  can  go  wron^.  and  if  v..-: 
T  or  other  res;  is  required  to  finish  the  wi-k. 
it's  handle  can  z-i  raied  and  the  arms  thn.  -i  v. 
b»:k  out  of  the  way  oil  the  next  piece  if 
is  chuck*:  iyr  M^rewicg.  It  ij  perh  .t.- 
H  to  sla"^  ihs:  if  the  screw  is  reqn  ■• 
to  ::ave  either  1  rPTiiUr  or  irregjlar  iap';r. 
ihi;  may  1.5  jstajaed  by  giving  -.Ld 
wvi-per  iocliaf  ;r  ^jembt  to  the  ri-'t  ;. 
TLere  is  no  di^:il;T  in  eating  the  e-ige  of 
tbi  die  t  to  i=T  j-ew  oa  th«  ftrmle.  as  1 
K-P3nrv  die  cf  barlwrnd  miv  be  aiap-.ed. 
wL.le  the  die  prr.T-er  i-  rUicif^  :■>  the  t-x.1- 
arv^  and  ie  t^i  srisr&i  oat  by  1  V-cntriag 
point  from  a-  arbor  reT-..!T»d  ia  the  Iathe_ 


The  whole  of  this  arrangement  is  eaay 
make,  being  m(»tly  tuTnea  work  without 
troublesome  slides.  As  some  difficulty  might 
be  found  in  boring  out  the  bearings  of  the 
standards  b  and  c  for  carrying  the  Mr  a,  this 
oiay    be   overcome    by  setting  the  bar  in 

i'lace,  and  ronning  in  white  metal ;  bnt  a 
letter  plan  would  be  to  turn  out  a  pair  of 
split  brass  dies  with  holding-screws  like  a 
pi ummer- block,  clamping  theee  on  to  the  bar 
u,  face  their  Bat  bases  with  reddle  on  to  a 
corresponding  face  on  the  top  of  the  standard  ; 
but  onoe  well  fitted,  the  bar  a  is  not  likely 
ever  to  work  shaky  in  the  bearings. 


THE  THBORT  OF  MACHINE3.-7I. 

By  Feakcib  Oampih,  C.B. 

Iilmltlnv  Velocity  of  Wheela,  Bait  Oetuinff, 

and  Vrlotlon  Oearlnff. 

THEBE  is  a  matter  in  oonneotion  with  the 
theory  of  wheels  which,  as  far  as  we 
have  observed,  does  not  seem  to  have  attracted 
the  attention  of  othsr  writers,  and  that  is  the 
centrifugal  force  set  up  in  the  rims  as  de- 
termining  a  limit  to  their  velocities.  This  is 
not  a  question  to  deal  with  in  common  with 
others  respecting  the  strength  of  wheels,  as  it 


is  not  one  which  oan  be  mat  by  altering  the 
quantity  of  mmterial  employed  in  forming  the 
rim  of  the  wheel,  for  the  atrength  of  the  rim 
varies  as  its  sectional  area,  ao  does  its  weight, 
and  therefore  its  centrifugal  force,  bo  that  in 
adding  strength  by  inoroasi«g  the  area  the 
centrifugal  force  is  at  the  same  time  increased 
in  the  same  ratio.  There  must,  therefore,  for 
every  wheel  be  a  ratio  of  number  of  revolu- 
tions per  minute  to  the  diameter  or  radina  of 
the  wheel  in  feet,  at  which  the  rim  will  be  on 
the  point  of  flying  to  pieces,  and  this  will 
limit  its  velocity,  and,  of  coarse,  in  practice 
thislimit  should  have  a  safe  margin.  Informer 
years  this  was  not  a  point  of  anch  vital  im- 
portance asit  has  assumed  recently,  whan  some 
types  of  rotary  engines  are  proposed_  to  be  can 
np  to  thousands  of  revolution!  per  minnte. 

L?t  r  =  radins  of  the  centre  of  gravity  of 
ike  rim  of  the  wheel  in  feet  ;  A  =  its  sectional 
area  in  sqoare  inches  ;  S  =  number  of  revoln- 
tions  per  minnte  ;  •  =  velocity  of  rim  in  feet 
per  second ;  w  -  weight  of  rim  in  pounds  per 


'  feet  of  circnmferenoe ;  C  ■  omtrUiigsl  toiM  is 
pouads  per  foot  of  rim ;  T  -  tlu  tugMttfaLor 
bursting  force  on  any  sectiMi  of  the  rim ;  wd 
n  =  the  total  ultimate  tensUa  reaiatknoe  ottke 
section  of  the  rim,  which  ic  a«nnMd  to  bs  c( 
nnif  orm  weight  in  the  first  oaoe  dealt  with. 

When  a  radial  force,  either  internal  or  «x. 
ternal  acts,  as  the  preatOM  in  a  atMm  boilaciB 
the  load  upon  an  areh,  that  force  will  gm  ilia 
to  another  acting  tangentially  upon-Ute  tlag  or 
arch  eipoeed  to  it^  and  we  i  *  ^"'  '  '" 
the  firat  place  the  relation 
the  radial  and  tangential  forces. 

InFig.  23,let  at  0tf  represent  a  seotaonofa 
pipe  subjected  to  internal preMnie  ndialinits 
action— that  is,  as  of  a  liquid  pressing  eqoally 
in  all  directions.  The  tendmcy  of  the  intemsl 
fames  will  be  to  tear  the  ring  asunder.  Taki 
ey  two  diametrically  opposite  aeotions,  as  it 

and  d,  and  let  o  i^  be  a  straight  line  at  right 
angles  to  a  line  joining  bi. 

Now,  the  force  tending  to  mptnre  the  rinr 
at  b  and  d  will  be  the  sum  of  the  contained 
forces  acting  parallel  to  a  A  Let  the  dniUioI 
the  ring  be  one  foot  and  its  diameter  in  feet  ■ 
D,  and  ntdios  in  feet  =  r,  and  let  the  intenil 
pressure  per  square  foot  be  P,  then  this  mslli- 
plied  by  D  must  be  the  stun  of  the  paiallil 
pressures  between  >  and  d  acting  paiallwl  to 
a  e  \  therefore,  the  f oroe  acting  npon  the  tn 
ons  I  and  d  will  be  -  D  x  F,  and  the  fan* 
acting  on  one  aeotion  will  be  =  r  x  P,  and  tUi 
will  obviously  apply  to  any  other  aeotioo  of  ttt 
ring.  Hanoe,  on  any  ring  the  tangential  fewi 
oorreeponding  at  a  given  point  to  a  |[inB 
radial  force  acting  at  the  same  point  will  ti 
eqnal  to  the  radial  force  multiplied  by  tka 
radius  at  the  given  point,  or  T  =  P  x  r. 

In  the  oase  now  nnder  oonaideratiao,  tts 
mdial  force  is  the  centrifugal  force ;  thereto^ 
T  =  C  y  r. 

From  the  usual  formula  we  have,  C  ™  --^ 


x3'U16  =  0-1047  Sr 


\  0-1M7 . : 


-o-ooou. 


foot  in 


fore,  C  = 
lU.Nt.ri. 

Cost  in 
therefore, 

inch  square  will  weigh  S'lSlb.,  and.  tne  waini 
w  =  A  X  316  ;  therefore,  replacing  «■  in  thi 
previous  equation  by  this  value,  we  flndC" 
000107  .  H  M*!- ;  but,  as  shown  above,  T  -  0  "  r 
=  000107A.S'.  r*. 

The  ultimate  tensile  reeiatancs  of  f^rly  gaoi 
oast  iron  is  16,0001b.  per  square  inch  K 
sectional  area  ;  therefore,  the  nltimate  »■ 
siatanoe  of  the  rim  of  the  wheel  will  bo  D  ■  1 
X  I6,0O01b. 

Bnt  at  the  moment  of  tnptnre  the  nltuaM 
resistanoB  is  equalled  by  the  tangential  faiw 
arising  from  the  centrUngal  force,  wherefon. 
TJ  =  T,  and  tAiMiae  16,000  A  =  0-00107 .  A .  IP  f*; 
v...  l«22?_.audN  =  »?5I. 
"         0-O0I07.^'  r 

N  will  then  be  the  vehxd^  at  whioh  tbi 
wheel  will  be  raptured.  , 

Let  the  factor  of  Mfety  detemuned  oa 
for  piaotioal  working  be  4,  then  16,0001b. 
beoomes  4,000,  and  N*  -  ^^^^^\  «^  =" 


This  erpression  applies  where  the  aeoti<Ml 
area  is  uniform,  aa  in  flywheels,  plain  pnllsn 
railway,  and  other  aimiliar  wheels ;  bnt  wli^ 
cast  iron  is  not  used,  another  constant  W 
tensile    resistance    must  be   inserted   in  W 


expression'  will  become  S'  =  (mwiOT  xf*x7' 
andS  =  y,   ^o-OOlOT  x^' 

When  the  section  is  not  uniform  thraughont! 
as  in  the  case  of  toothed  wheels  for  instance 
this  formnls  will  not  apply,  as  the  oentrifogil 
force  will  be  greater  than  that  doe  to  the  r«B- 
ning  section.  Let  A  =  the  average  area  of  the 
section  (including  teeth)  and  a  «  the  Mtt  aec- 
tion  whioh  runs  nnitormly  ronnd  the  nnt- 

The  centres  of  gravity  of  the  twowoUons  A 
and  a  wUl,  of  oonrse.  be  at  diflnMt  totanoes 
fromthecentwof  the  wheal  ibrtttadi««"<»o« 
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will  not,  in  oompftrUon  witli  tlie  diameter  of 
tlifl  wheel,  be  of  an&loient  importanoe  to  prac- 
tioftllT  Bffeot  the  i«aae  ;  hence  the  ndioa  of  the 
ovtslda  of  the  mnnin^  oaotion  will  be  taken  tui 
iha  Talne  of  r. 

Fiom  one  of  the  f  or^oia^  eqtuttions  we  have 
for  the  oentrifngal  force  0  =  O'OOIOT  A  Sj  r. 
kod  T  =  0  X  r  =  0-00107  A ,  N'  r*.  Bat  U 
-  fl  X  16,000  ;  therefore  16,000  a 
-O-OO107.A,N>.  r".  From  thia— 
St  _  '«^«'Q'  and  N  =  I  /IMlW.a 
000107.  A.  H  r  V  000107. A 

^3867         /a 
>■    ■   V   A' 

TUting  i  aa  the  factor  of^fetj  for  cast  iron 

N  becomee  =  1^.  /";  »nd  the  general 
eipreeeion    for    any    material     will    be    N 

"  r'V  O-O0i67A./  r      V  -A-/' 

We  will  now  proceed  to  consider  pnlleys  and 
tamd-gMtinff.  The  whole  power  thne  cora- 
nnnicated  from  one  shaft  to  another  most 
orUently  be  transmitted  from  the  driving- 
jnllcj  to  the  band  in  the  fir^t  inatanoe  by  aid 
aft^friotionalreaiatanoeot  the  baud  or  strap 
to  alipplng  on  the  snrtaoe  of  the  palley,  and  in 
Otdor  that  the  band  may  be  in  proper  oontact 
■Trith  the  poller,  it  is  neooagary  that  both  of 
uem  should  hara  smooth  aarfaces.  The  foroe 
at  pnsinre  conveyed  by  the  band  wiU  be  equal 
tol^e  diflferenoe  between  the  tensiona  of  the 
tend  enteriiK  and  learing  the  pnlley.  The 
ndial  pieeeore  upon  the  pulley  due  to  the  tan- 
fential  stress  npon  the  band  will  he  equal  to 
that  stress  di  Tided  by  the  radius  of  the  pulley, 
nd  the  whole  foroe  of  the  bearinra  upon  the 
fBllsy  will  be  equal  to  the  sum  of  flie  tensions 
vpen  the  band. 

bt  It  be  requirad  to  transmit  a  foroe  of 
BflOOIb.  through  a  band  from  one  pulley  to 
ntther,  then  the  radial  pressure  must  be  snob 
ttat  the  strap  will  not  sUp  on  the  surface  of 
tha  pulley  under  snoh  force,  and  this  mast  be 
;  maitA  by  the  initial  foroe  given  to  the  strap 
faabetohing  it  over  the  pulleys  in  the  flrat  in- 
ttue.  The  oo-effioient  of  dry  tanned  leather 
^on  cast-iron  is  0'56  ;  hence  the  radial  preeenre 
BKn  tlie  pnlley  to  transmit  a  foroe  of  6,0001b. 
will  he  B,0001b.  -^  0-56  =  8,9291b.  neatly. 

I«t  R  ™  the  radial  preeaore  in  pounds  npon 
tie  pulley  per  foot  otoircumtereuoe  ;  r=rftdiQs 
tt  ^ley  in  feet ;  I  =  length  of  paripheral  con- 
Jet  in  foBt ;  a*=  angular  oontaot  in  degreea  ; 
1"  (oroB  to  be  transmitted  by  band,  and  T  =* 
■nilial  tension  of  band  in  ^nnds  ;  i.e.,  the  ten- 
^  given  to  the  band  tn  stretching  it  npon 
tbt  pnlleys  before  any  warting  itrain  oomes 
ttj  and  let  t «  the  oo-efficieat  of  f riotioa  of  the 
■ad  npon  the  pnlleys. 


id  npon  the  pnlleys. 
T  -  E  X  , .-.  R  =,  ?. 


It  R  = 


re  npon  the  surface  of  the  pnlley,  B'  • 


Ami  above,  E-  -  J ;  therefore,  ^  -  -*f^— 

•"'™«>T=^-.ll^.  =  67-293.  X^. 

IM  the  two  pulleys  be  of  the  same  size,  then 
ttitwo  sides  of  the  band  will  be  parallel,  and 
■s  half  of  the  pnlley  periphery  will  be  in 
n(Mt  with  the  band,  so  that  a"  =  IW  and 

Inthe  above  example  it  is  fonnd  that  "  = 
IJ391b. ;  therefore,  the  initial  tenaion  on  the 
Wa  to  enable  it  to  transmit  a  force  of  o,U001b. 
"ill  be  T  =  jf~  =  2842'181b.,  and  thia  will 
h  the  Initial  tension  requisite  to  produce  suf- 
Idsnt  friction  for  the  transmtsaion  of  S.OOOlb. 
Ince  under  the  conditions  described. 

The  maximum  tension  that  can  oom^  upon 
the  hand  will  be  the  initial  tension  pins  the 
lone  tnnsmittfld  through  Che  band,  and  thia 
It  ia  Deceaaary  to  know  in  order  to  decitle  npon 
tbs  HIB  of  strap  Inquired. 

The  relative  velocitiea  of  the  pnlleys  will  be 
Vnripherallv  the  wme,  and  therefore  their 
■Bfular  veloolties  will  be  inveraely  as  their 
*      '~^     the  portions  of    the  peripheriea 


covered  will  be  in  relation  to  their  diameters 
and  the  distance  apart  at  which  they  are 
placed,  except  in  the  cose  of  pulleys  of  equal 
diameteie. 

As  the  length  of  periphery  in  contact  witb 
the  band  comes  in  as  a  factor  in  detonnining 
the  initial  tension  requisite  for  the  transmis- 
sioa  of  a  given  force,  it  follows  that  this  ten- 
sion ahould  be  settled  on  data  tiUcen  from  the 
smaller  pulley,  as  that  will  have  least  angulai 
contact  with  the  band. 

Driving  by  band  is  eapecially  snited  for 
moderate  powers,  and  aSorda  a  very  convenient 
and  steady  mode  of  transmitting  power :  but  it 
is  not  adapted  to  machinery  reqniring  the 
an^alai  velocitiea  of  ite  several  enatte  to  be 
maintained  with  great  exactness,  as  this  cannol 
be  abaoluCely  scared  on  account  of  the  diffi' 
culties  of  turning  the  pnlleys  dead-true  as  re- 
garda  diameter. 

We  ahall  now  refer,  but  briefly,  to  what  ii 
termed  friction  gearing.  It  consists  of  wheels 
driving  by  f riotional  contact  with  each  other. 

If  two  plain  pulleys  are  mnoing  in  contai 
there  can  only  be  a  line  of  contact  between 
them,  and  this  would  afford  but  a  very  insuCB- 
cienthold;  but  we  have  also  to  consider  the 
amount  of  additional  friction  put  npou  the 
bearings  by  gearing  of  the  description  now 
under  consideration,  and  that  between  the 
wheeU  themaelv6s. 

In  Fig.  24  is  shown  a  section  tlirongh  the  line 
of  oontaot  of  the  peripheriea  of  a  pair  of 
grooved  friction  wheels,  a  and  h  are  the  rims 
of  the  wheels,  which  are  so  grooved  that  the 
ridgea  and  grooves  fit  togeUier,  and  being 
pressed   together,    have  a  aafficient  frictional 

sistanoe  to  allow  of  the  transmission  of  power. 

It  will  be  seen  that  from  the  form  of  the 
elements  there  must   be  considerable  abrading 

tioQ,  for  the  tops  of  the  ridges  will  be  moving 
a  velocity  different  from  that  of  the  lower 
parts  of  the  grooves  with  which  they  are  in 
cont&ot,  the  ridges  are  shown  by  the  letters  t  c. 
There  ia,  as  will  be  observed,  a  clearance 
allowed  in  order  that  the  wheels  may  beclojod 
op  to  allow  for  wear. 

Yiew  thia  any  way  we  will,  there  must  be  a 
loss  of  power  in  the  grinding  friction  npon  the 
sides  af  the  ridges,  and  the  wear  thne  caaeed 
will  also  be  very  unequal,  unleae  those  sides  are 
carefolly  formed  to  an  antifriction  onrve  which 
shall  insure  equal  abrasion  all  over  the  snrfaoea 

.  contact. 

We  shallncw  conaider  the  additional  friction 
brought  upon  the  bearings  of  these  wheels  by 
the  pressure  forcing  them  together  in  order  to 
obtain  the  necessary  reBiatanoe  for  the  trans- 

iadon  of  power. 

In  Fig.  2h,  let  a  and  b  show  surfaces  of 

ot  of  two  ridgea,  and  let  P  be  the  force 
pressing  the  wheels  together  necessary  to  obtain 
friction  for  the  transmission  of  F  pounds  force 
from  the  driven  wheel. 

Let  the  inclination  of  the  sides  o(  the  ridges 
to  each  other  be  <>Odag,,  end  let  F  it  be  &e 
direction  ot  the  closing  force.  Produce  P  c  to 
d,  malting  cdwV;  then  complete  the  parallelo- 
gram c  e  if,  making  e  r  at  right  angles  to  the 
surfaces  of  contact  at  one  side,  and  c/at  right 
angles  to  those  on  the  other  side. 

Then  bocanse  the  sides  are  at  an  angle  of 
GOdeg.  to  each  other,  the  triangles  ccd  and 
cfd  will  be  eqnilatoral  triangles,  and  the 
preasnre^reandd/on  the  surfaces  of  contact 
will  eooh  be  equal  to  the  pressure  P. 

Taking  the  co-efficient  of  friction  for  iron 
at  0'25,  the  total  presaure  on  the  surfaces  of 
contact  neoeasary  to  insure  the  tronamisuion  of 
the  force  F  will  be  F  -^  0-23  =  -1 .  F.  But  the 
sum  of  the  presHnrea  put  upon  the  surfaces  of 
contact  has  been  shown  to  be  "  2  P,  because 
c,'-fo/=2.P;  therefore,  P  =  2.  F,  and  thia 
will  be  the  additional  foroe  pressing  npon  the 
bearing  to  cause  friction.  Thia  can  be  ahown 
by  compariaon  with  a  toothed  wheel. 

Let  c  and  d  be  two  opposito  teeth  on  a  wheel 
supported  upon  the  axis  e,  and  let  F  be  Uie 
driving,  aud  R  the  resisting  force.  Now  these 
most  be  equal,  and  will,  therefore,  throw  upon 
the  bcaringa  at  ^  a  force  equal  to  2  P,  which 
corresponds  to  2  F  in  the  friction  gearing  ; 
hence,  in  this  particular,  there  is  nothing  to 
choose  between  the  two  sysMm?,  and  in  ^th 
cases  the  diameten^  of  the  wheels  do  not  enter 
ito  the  calculation. 

This,  however,  fnrnishes  the  item  of  addi- 
tional friction  for  the  toothed-wheel,  bat  not 


tor  the  friction-wheel,  as  there  is  abrading 
friction  to  be  considered  in  the  grooves. 

At  the  pitch  circles,  where  the  velocities  are 
equal,  there  is  only  rolling  movement ;  bnt 
this  is  on  an  indefinitely  narrow  surfaoe,  and 
on  either  side  of  it  the  abraduig  action  is  set 
np,  increaaing  to  its  maximum  at  the  external 
peripheries  of  the  ridges. 

If  the  wheels  have  diameters  =  D  on  the 
pitoh-line  (they  are,  for  convenience,  taken  as 
being  equal),  and  the  depth  that  the  ridge  ot 
one  wheel  entera  between  those  of  the  other 
=  i,  then  the  greatest  difference  of  velocities 
between  the  rubbing  aurfaoes  will  be  that 
between  those  corresponding  to  the  diametem 
D  -t-  '  -  and  D  -  ^  ,  so  the  mean  distance 
through  which  the  friction  ot  these  rubbing 
sorfaoes  is  overcome  in  one  revolution  will  be 
a  3'"'6  {d  -t-   "^  -  ('d-  ^  ^i-a-uie.iJ 

the  divisor  2  being  brought  in  in  order  to  get 
the  BwaN  distance  through  which  the  friotion 
is  overcome,  which  is  =  1  5708 .  d.  Hence,  this 
quantity  ia  dependent  only  npon  the  depths  to 
which  the  ridges  are  entered.  Still,  they  hare 
the  whole  pressure  upon  them,  and  the  work 
thus  wasted  in  one  revolution  will  be  2  P 
x  0-25  x  l-i>708  .d  =  0-78S4  .  i.P. 

For  the  sake  of  an  example,  let  d  =  lin.,  and 
F  =  8001b.,  then  P  =  2,  F  =  1,6001b.  Let  the 
diameter  ot  the  wheel   be   2ft.  at  the  pitoh 

The  amonnt  of  work  done  in  overooming  the 
injurious  friction  between  the  ridges  will 
be  -  0-7854  .  d .  P  =  0-78o4  x  i  1,60« 
=  104-72tt.-lb. 

The  total  amount  of  work  done  in  one  revo- 
lution will  be  3-1416  x  2  x  800  =  602G-66ft.-lb., 
BO  that  in  this  case  there  is  a  loss— ^very  ismaU, 
it  is  true,  in  comparison  with  the  work — but 
yet  one  which  does  not  occur  at  all  when 
toothed  wheels  are  used. 


THE  AUATEUB  WORKSHOP -ZZXVI. 

(CoiulKdid.) 
Shop  Azranvemant*. 
W/  B  have  now  reached  the  final  stage  of  our 
TV  task — namely,  the  fitting  np  ot  a  suit- 
able building  for  the  reception  of  the  machines 
and  tools  already  oonaidered.  Fig.  438  shows 
the  plan  view  of  a  building  designed  specially 
for  these  precise  tools.  It  is  given,  ot  oonrse, 
rather  as  typical  of  what  might  or  should  bt 
eieoted,  than  aa  it  would  probably  be  in  foot, 
as  in  those  inatancea,  for  example,  where  a 
workshop  is  utilised  out  of  an  existing  building. 
And  even  it  bnilt  specially,  ciroamstanoeamigCt 
cause  it  to  be  desirable  that  it  should  be  either 
somewhat  larger,  or  ooasiderably  smaller— 
preferably  the  former — aooording  to  thenumber 
of  machines  possessed,  or  the  apaoe  available, 
or  the  length  of  purse.  Still,  if  I  deaoribe  this 
particular  shop  with  its  arrangement  of  qu- 
ohines  and  shafting,  kc,  I  shall  have  described 
that  which  ia  of  general  application  to  all  shops 
alike,  and  which  can  be  subjected  to  modifying 
detoils  aooording  to  individual  circumstances. 
The  machines  we  suppose  we  want  to  dispose 
ot  are  as  follows  t— Planer  ("  E.  M.,"  Vol.  XLL 
p.  2oOJ;ahapeT(Vol.XUU.p.236),  with  stepped 
drum  modiBoatian  to  St  it  for  power  driving 
oa  there  described ;  one  drilling  moohine  (Vol. 
XLIU.  p.  498),  withpulleyssubstitutedforthe 
handle  ;  one  lathe  (Tol.  XLIII.  p.  Din)  ;  a  cir- 
cular and  handsaw  in  combination  (Vol.  ZLIT. 
pp.  232, 277)  ;  an  emery  wheel  (Vol.  XLV.  p.  27); 
a  grindstone,  and  au  engine  to  drive,  together 
withabanchfor  woodandmetal  work,  ^king 
the  dimensions  of  these  by  the  space  which  they 
will  occupy  measured  ecer  all,  and  allowing 
room  to  move  about  between  them,  I  find  that 
the  small est-aizcd  ahop  which  will  contain 
them  decently  meaaurcs  26ft.  Gin.  x  IBtt.  (See 
Fig.  438.)  Such  an  arrangement  as  that  ia 
compact withonCbeingcrowded.  The maohina" 
are  ranged  along  the  sides,  except  the  saw 
which  aro  placed  In  the  centre  ae  mostMT 
venient  for  cutting  long  boards,  and  the  eaui 
wheel  and  grindstone,  which  are  placed  at  a 
end  as  far  away  from  the  machinca  aa  poasibl 
The  torge  and  brosstonudry,  it  ench  therean 
I  should  suppose  to  be  placod  outeide  thi 
building  under  a  separate  lenn-to  shed  ;  ana 
also  the  boiler,  if  a  steam-engine  is  used-    *™^ 
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A,  ■"F"'' ;    B,    plAninf  nutohine ;    C,  tihn 

iMBd  »w  ;   I,  benoli;    J,  doDnnj  j    K,  I  .    .  .      ,    „  ,       .  „    .        ,  ,     . 

:  d,  Hhaping  Buohfne  driving  pnlle; ;  e,  oonnteniliaft  for  tlikping  msohinB  ;  /,  Intbo-driTing  pallay  ;  g,  i 
illJiig  TT>ii^hiTift   dririii^  pulley;    i,  pnlleje  on  drillinf  ■»"■"**'"'•'    *    rT«n'«ri«frtT»a    A^^n^w    nniiaw-    i     *«• 

ffriBdatone ;  I,  onurj-wheel   driTing  pulley  ;   m,   amery-whe^   ooimterahatt ;  n 

whaeli  for  driTing  oroM-dikftB. 


ft  gM-^ngiue  would  ba  preferabla  foTUij  bduII 
workshop  kept  going  onlj  ti  irr^olu  in< 
temli.  I  mppoas  &  benon  naged  mlong  the* 
wbale  of  tliftt  nde  of  the  «hop  oppoaite  to  the 
niftcbiae»,  one  hAlf  being  uaod  for  wood 
working,  the  other  hmlf  for  metal  work. 
Shelring  ii  plaoed  rotmd  m  reqoiiud. 

IiMTing  the  <|ueation  of  the  prime  moTer 
itaelf  to  be  decided  aooording  to  fanoj  and 
0«DTenienoe,  let  ni  M«  what  ftmngemettte  ftre 
reanired  for  diiTing-  the  Tarioni  maehinea. 
Taking  our  line  of  main  ahaf  ting,  we  will  run 
it,  Mj,  at  90  reTOlDtiani  per  niiunte.  Thit. 
will  be  driren  dlreotlj  from  the  engine,  and  the 
wtae  of  the  ftrat  or  main  driTtng  pnlley  will 
depend  apon  the  number  of  rerolnaoni  of  the 
eagine,  ud  tlie  liae  of  tlie  pnll^  on  ita  crank 
■baft.  Talring  the  maoUnM  in  order— we 
•■ppoee  tliem  all  now  to  be  driren  by  power — 
tbe plaaingmaohine  will notraqnire a 
•haft ;  bat  t'       ' 


>traanl 
t  the  alutpet  will  teqnire  one  and 
e  aim.  but  not  the  drill,   nor  the  grind- 


■p  ita  ape«d.  the  oiroalar  aaw  alao  will 
muiire  the  Interventloo  of  a  oonntenhaft  to 
Arff*  it  taat  enoogk.  8e  that  what  we  liave  to 
dAermln*  i«  tl>e  aiiea  of  the  pnlleyt  in  each 
oM^  the  Bzing  of  bearinfi,  the  lining  of  the 
AafUog,  and  the  atriUng  g«*». 

Beapactlng  the  ahop  itaelf.  then  ia  no  hard 
ami  faat  type  of  deaign.  It  can  be  built  of 
afjae  or  brick,  and  may  bare  a  Boor  of  atone  or 
•(  wwfd.  A  utone  floor  la  preferable  alwaya  for 
a  nhnji  where  mtuh  heary  work  la  done,  bnt 
for  light  amaUnr  work  a  good  *toat  wood  Qeor 
•n  dwp  j'/lita  la  warner  au  mora  oomfori«ble. 
If  UtAflwr  In  madeatr<ng,UieaeliBhtma«hIoM 
*■«  t^  i^iluni  dlraotlr  lo  It,  but  If  Blmiy.  It 
w#al/I  )i«  iiwMHary  te  lay  down  foundation 
atMXH  uiflif  thn  maohloea.  In  any  caae  theM 
(Mug*  «r«  rtaMnOftl  :  rigidity,  arj  that  there 
■half  M  ri'i  Itmnirt  wImh  the  ahaftlng  and 
DM^bifWo  ara  running ;  froMl'ira  from  lUmji, 
frlMtynf  light  ttir'nigh  •ind'iwa  ofanffioleiit 
ar*«atih«twr>>l'tiMiaii'lK<Hi'ni«lght,  Kitoiatl. 
findar  tha  prlnnlpala,  n'lt  loan  than  lUtl. 

TtHt  (ilafiliig'Marililn*  apMila  bar*  tieen  al- 
rMflr  tflrKfi  in  Vol,  XlX.  \i.'iTi<t,  ratnrrml  Ui. 
UH'i  •'  mnt  (riiLa  lAin.  pullay  mi  thnJineibafl 
l/ril'i*''  ^''1.  (fiillaya  irn  tha  (diwililnn. 

H'  '  ijiiffvi «  •^[>|inil  lymn  t'l  be  nlU'ihcl  Ui 


I  the  ihaper  in  plaoe  of  the  hand  wheel  CVot. 
'  XLIII.  p.  236.)  Aaeuma  the  diamsMrs  of  the 
Btepa  to  be  lln.,  Bin.,  and  6ia.,  and  tboaa  on  the 
Donnterahaft  the  eame,  and  the  Bhaphr  to  make 
10  cntting  atrokea  per  minnte  with  the  belt  on 
the  middle  »t^.  There  are  in  round  numbers 
three  rerolutioni  of  the  pinioQ  on  the  dririag 
aplndle  to  one  ol  the  apindle  which  oarrisa  the 
Blotted  wheel.  (See  Vol.  XLIIL  p.  9S3,  Fig. 
226.)  HenoewegetS  x  40  ^  120  reva.of  pinion, 
and  120  nra.  of  the  ein.  oone  atep  both  on 
machine  ani  on  oonntenhaft.    Aaanme  a  ISln. 


90  X  12   , 


9in.dift- 


pullej  on  line  shaft,  then 
meter  of  faat  and  looaa  pullaya. 
To  drire  the  lathe,  we  may  put  a  1 2in.  pulley 
I  ths  line ahaft  and  6in.faataQdiooBepulleya. 
Putting  a  'ateppad  oone  on  the  oounterahaft 
identical  In  elie  with  that  on  the  lathe, 
whoae   ilHi    an   Si,   3|,   1),   we    shall  get 

12  X  3^   _    ^^,,     ^^      ^^     minntA,    the 


X  4-78 

ilowMt  speed,  and 


>  9t-T    rers.   per   i 
90  X   12   tc  4'Tf 


-S42n 


snongb  tor  turning  ttie  softest  metals  oi  wood 
of  large  diameter,  and  the  former  and  the  Inter- 
mediate speed  inltftble  for  turning  the  harder 
metals  to  small  diameters,  while  i>y  patting  in 
the  baok  gear  the  apeed  is  made  nine  tinua 
<lowcr,  ao  that  the  lathe  can  be  drirea  at  lOi 
rers.  per  minute,  slow  enough  far  turning  a 
piece  of  Iren  Sin.  oi  9in.  in  diameter.  For 
mrnlng  soft  wood  of  small  diameter  a  mnob 
'inloker  apaad  and  a  special  taming  lathe  are 
rieairable. 

The  drill  figured  in  Vol.  XLIII.  p.  i98,  has 
'louble  gear,  to  we  will  aiaume  the  minimnm 
iiM»ed  M  100  rera.  par  minnte.  In  the  gear 
ihown  on  p.  4QS,  there  is  a  diSeranoe  of  3'1  in 
ipeed,  the  drill  spindle  being  driren  in  the  one 

1MB  ^"^  -  t'Sj  slower,  in  the  other  I'oj  faster 
IH 

ylndle.  Also  wheel  H  of 
E  of  20  teeth,  inoreaaing 
,hu  aiieo-I  of  the  Utter  17  times  orer  that  of 
.lie  driving  spindle  in  hosa  B.  Assuming  100 
'>!vs.  aa  the  mlnlmam  ol  apeed  for  lin.  or  iia. 


drills,  that  would  gire  as  for  the  slow  gisr 

'"  "  ''°^  =  91-6  revs,  of  spindle  inboaiB, 

IT  *^ 

ftnd  being  the  same,  of  oonrse,  if  reckoned  by 


■xJL?  m  7-86  diam.  of  polleys  on  maahlne,!)!, 

Bay,  Sin.  pulleys. 

^e  grindstone  may  be  put  down  at  tin 
same  spied  as  the  line  shafting ;  henos  (H 
eqnal  pulleys  are  required  of,  say,  10in.orIIii- 
dJameter  each. 

The  emery  wheels   hare  a  oironmferaaau 
speed  of  e,000ft.  per  minnte.    Say  they  an  !£■■ 
In  diameter,  then 
6,000  X  12  „  . 


37-6 
Earing  31ia.  pulleys  i 


G  rers.  per  mmuta 
a  the  wheel  spindle,  *• 
^  =  62in.  pulley  on  IhB 


line  shaft  to  drive  directly,  which  ii  in«*f' 
reniently  large ;  hence  we  have  a  oonntanhvt- 
Pntting,  say,  a  24in.  pulley  on  the  line  ihsfti 
and  dnring  Uie  oounterahaft  at  250  reTapsi 
nnte,  we  shall  get  ^^^^  =  8-6in.  pnlW 
„„  the  oounterahaft.  To  find  the  pulley  whi* 
shall  drive  from  tbe  ooonterBhatt  to  thewl>s>' 
spindle  pulleys  : 

l69ijLl?=223 
250 
pulley  driring  from  oounlershaf t. 

We  will  run  the  oirenlar  eaw  at  2,000  »"■ 
per  minnte.  Baring  oin.  pnlleya  on  *• 
spindle 

2;000_x_R  „„ii^ 

vu 

pulley  mneh  too  large.    Henoe,  ai  with  ^ 

emery  wheel,  take,    aay,    a    2ft.    Gin.  ^UV 

driring  on  to  a  oonnterahaC  j,  the  latter  ranniX 

300  per  qjnute ; 


pulley  on  oonnterthaf  t. 
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Uj. 7" ^ 


Driying  from  tluB  shaft  again  to  the  saw 
Pttllej: 

2,000_>^5  ^  33.3.^ 
300 

Vewill  put,  therefore,  a  33in.  pnlley  on  the 
Knmtershaft. 

The  mode  in  which  the  bearings  for  the 
Ming  and  conntershafts  will  be  attached 
Hll  depend  upon  the  nature  of  the  roof  or  other 
lirt  which  has  to  carry  them.  If  the  roof 
■rindpals  are  suitablj  situated,  brackets  like 
^.  439,  of  cast  iron,  will  do.  Wrought-iron 
izadkete  of  similar  shape,  carrying  plummer 
uooks,  axe  likewise  used,  but  are  not  so  stiff  as 
«Qie  ef  east  iron.  But  it  is  not  always  that  a 
Sood  nirfaoe  for  attachment  is  to  be  obtained. 


Beams  may  be  too  low,  and  the  rafters  be  most 
suitable  as  regards  height  or  situation.  But 
since  a  rafter  is  not  stiff  enough  to  take  the 
stress  on  a  bearing,  a  beam  of  timber  can  be 
bolted  to  several  rafters,  and  the  bearing  or 
beariuffs  bolted  to  the  beam  (Fig.  440).  For 
a  rough  and  convenient  way  of  bolting  up  a 
bearing,  a  pieoe  of  angle  iron  can  be  carried 
from  the  principal  to  a  rafter,  and  the  bearing 
bolted  to  the  angle  iron  (Fig.  441).  These 
and  other  dodges  are  suitable  in  a  small  shop 
carrying  light  shafting. 

Leaving  makeshif ts^  however,  to  those  who 
may  find  them  of  service,  I  will  show  how  tiie 
fitting  up  should  be  done  in  an  orthodox 
fashion.  First  take  the  line  shafting.  For 
this,  which  I  should  make  l^in.  or  l|in.  in| 


diameter,  four  bearin^^s  will  be  wanted,  one  a1 
each  end,  and   two  intermediate.     Also  twc 
shafts  at  right  angles  driven  with  mitre  wheelf 
(see  Fig.  438),  the  one  for  the  saw,  the  othei 
for  the  grindstone  and  emery  wheel.    We  shall 
want  eight  bearings,  indicated  in  Fig.  433  bj 
the  crosses,  shown  at  Fig.  442.    These  are  ad* 
justable,  the  brackets  being  first  bolted  to  thf 
wall,  and  the  precise  height  of  bearings  b^'**" 
afterwards  given  by  means  of  thickness  pi 
of  hard  wood.     Starting  at  one  end,  wi 
upon  the  height  for  the  shafting,  and  boK 
bracket  to  the  wall  at  that  height,  paistni 
bolts  through  a  wallplate  without  the  Vh 
ing.     Bolt  down  the  plummer  block  to 
bracket,  the  wood  pacldiig  intervening,  tfck^^ 
the  cap  and  top  brass ;  take  the  next  bxa^nn 
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in  order,  with  its  blook,  &lso  with  the  lup  and 
bius  lemoTed,  aling  it,  and  get  a  lAboarer  to 
•tead7  !□  [ilaoe  :  leiel  from  jiae  to  the  other 
irith  parallel  3tnught«<lg«  and  level,  mark  tbe 
bolt  holea  throagh  the  bracket  agninst  the 
wall,  bore  them,  and  bolt  in  place.  Tr7  dow 
tbe  straightedge  and  larel  a;niiD.  and  very 
probably  there  mar  be  a  variatioa  of  ^in.  or 
more  in  height.  The  bracket  being,  therefore, 
firmly  bolted,  there  will  be  no  risk  of  its 
shifting,  and  the  neceBear;  adjustment  for 
height,  as  ganged  by  the  spirit  level  and 
parallel  straightedge,  will  be  made  hy  planing 
down  the  packing  piece,  or  by  inserting  a 
thicker  piece  as  required.  This  operation  will 
be  repotted  for  each  bracket  and  bearing  in 
anocesaion,  the  straightedge,  being  laid  from 
the  one  last  set.  When  lerelled  for  height, 
atiain  a  line  down  one  edge  of  tbe  biaeBee,  and 
correct  for  ineqoalitiea  of  the  wall. 

To  Gz  the  end  bracket  and  block  next  the 
centre  wheel  over  the  drilling  machine  at  a, 
Fig.  43S,  place  a  short  parallel  strip  in  its 
bearing,  and  a,  similar  strip  in  the  b«aring 
which  teiminates  the  main  shaft  next  it,  and 
lay  the  parallel  straightedge  and  level  along 
these.  To  get  the  shafts  sqnare  with  one 
another,  lay  down  chalked  lines  geometrically 
on  the  floor,  and  plnmb  down.  The  cross 
shaft  oret  the  oaw  will  be  supported  on 
hangers,  and  their  bearings  will  be  sat  in  a 
similar  manner.  Should  the  walls  sink  at  any 
time,  readjustment  of  thd  bearings  can  be  made 
by  means  of  tha  wooden  pocking  pieces.  The 
endlong  morement  of  the  shafts  is  prevented 
by  collan  with  set  screws  shown  at  Fig  443. 

The  Qsatest  form  of  bracket  for  the  counter- 
shafts ia  that  shown  in  Fig.  444.  Counter, 
■haft  bearings  are  best  bolted  to  a  single  pleoe 
of  timber,  and  this  attached  to  the  anderside 
of  the  floor  joists  or  rafters,  or  other  suitable 
base,  not  neoessarily  horizontal.  In  this  case 
it  would  be  ODDTeaient  to  assume  that  the  roof 

friucipals  are  an  available  point  of  support. 
heu  the  timber  which  carries  them  can  be 
boit«d  underneath. 

The  forms  of  countershafts  ate  shown  in 
Figs.  446,  447,  tha  size*  of  pulleys  alone 
varying.  The  pulleys  on  the  line  shafting 
will  be  twice  as  wide  as  those  on  the  counter- 
shafts whieh  they  drive.  The  pulleys  should 
he  jin  oi  Jin.  wider  than  their  belts,  Tha 
driving  and  driven  pulleys  are  set  in  line  by 
means  of  a  strained  string  or  a  light  straight- 
ed,,.. 

The  striking  gears  are  those  arrangsments 
by  which  the  belts  are  shifted  from  fast  to 
loose  pulleys,  and  riee  reriS,  These  are  modi- 
fled  according  to  circumstances.  Three  common 
arrangements  are  shown.  Fig-.  415,  in  which 
the  striking  bar  and  forks  are  moved  bj  means 
of  the  lever  turning  the  piece  of  gas  pipe 
pivoted  between  the  floor  and  overhead  beams 
beside  the  machine.  Fig.  446,  in  which  a  levet 
pivoted  at  a  is  made  to  actuate  the  striking 
gear,  which  in  this  case  is  placed  above  and 
behind  the  machine.  Fig.  447,  showing  two 
oords  passing  over    pulleys,  and   b^  pnlling 


THE    "NOEI"    PATBET    VERTICAL 
MnLTirTTBULAa  BOILES- 

THE  accompanying  illustration  rtipreeents 
in  section  a  new  Patent  VerticiJ  Multi- 
tubular Boiler,  manufactured  by  the  Qrantham 
Crank  and  Iron  Company,  Limited,  Qrantham. 
As  will  be  seen,  it  is  arranged  to  give  a  large 
amonnt  of  heating  surface,  while  it  ia  simple 
in  constmction.  and  the  parte  are  readily 
accessible  for  examining  and  cleaning.  Thu 
fire-box  has  a  dome-shaped  top,  from  which  b. 
short  tube  leada  directly  to  a  combustion  and 
tnbe  chamber,  the  products  of  combustioQ 
passing  amongst  the  tabes  and  escaping 
at  the  opposite  side  through  a  passage  to  tht 
•moke-box  and  chimney.  The  tube  or  com- 
bustion chamber  is  formwl  wholly  inside  the 
oylindncal  shell,  and  there  is  a  water  space 
between  its  bottom  and  tha  top  ot  the  fireboi. 
The  tubes  naed  are  of  the  "Field"  type,  an<] 
are  solid  welded  at  one  end.  They  are  fixeil 
Tertically  in  the  crown  of  the  tnbe  chamber. 
and  bong  down  to  within  a  short  distance  ot 
tiie  bottom.  They  are  thus  prot«ct«d  from 
direct  oontaot  with  tbe  fln,  and  are  much  [«m 


liable  to  bum  out.  The  shell  is  of  tbe  uaual 
type,  with  the  top  stayed  to  tbe  crown  of  tube 
chamber  with  long  screwed  bolts,  and  there  is 
door  on  one  side  of  the  shell,  in  a  line  with 
lower  portion  of  tnbe  chamber,  for  cleaning, 
ko.  It  will  be  noticed  that  the  heating  sur- 
face is  all  below  the  water  level,  which  insures 
the  best  results  in  steaming.  The  illustration 
repreeenta  a  boiler  9ft.  high  by  4ft.  diameter  ; 
but  when  requited  for  marine  purposes  they 
are  made  of  urge  diameter,  and  not  so  high. 
Durability,  economy  of  fuel,  and  moderate  cost 
are  some  of  the  features  claimed  for  this  type 
of  boiler. 

STZNO-TBLBQRAPHT. 


telegraphy  has  been  recently  described  byH.  O,  A. 
Ca»*gue>  to  the  Paris  Academy  of  Scieacea.  ' ' 
the  transmitting  station  the  apparatus  coniiats  o 

and  a  diitributer :  while  st  the  receiving  itati 
there  are  a  distributer,  polariaed  leliiye  equal 
>---•-  "- -  |((yi  of  the  perforator,  and ' 


, , , band  of  paper  a 

Lpertucei  arranged  in  horiiantal  Imei, 
esob  of  which  repreienU  at  least  uue  syllable.  Tbe 
perforatins  is  done  at  tha  rate  of  twu  hundred  ot 
more  woms  per  minute.  Through  the  poaitiou 
aasi^ed  to  it  by  the  keyboard,  each  aperture  coi- 
reaponds  to  a  definite  steuogiaphio  sigc,  nhioh  is  to 
be  printed  upon  the  stenographic  band  of  paper  at 
the  other  station.    Tbe  peiforated   band  is  plaoed 

movable,  as  does  ilto  the  band  that  ii  to  reoeire 
the  impression  st  the  receiving  atatiou.  If, 
through  one  of  the  apertures,  the  traaimitter  then 
automatically  emits  a  current  that  paaaea  into  the 
line  wire  through  the  brush  of  the  transmitting 
diatributer,  thli  current,  on  reachiUR  the  other 
end  Bf  the  line,  will  be  recoired  by  the  brash  of 

motion  synehnmoua  with  that  of  the  brush  cf  the 
other  atatiou,  and  will  actuate  a  palariaed  relay 


fut  each  of  the  apertures  in  succeuion  ( 
form  a  small,  perforated,  horizontal  line 
sinoe  the  paper  at  the  two  atations  remains  . 
immovable,  a  huriiontol  line  is  printed,  * 
liae  of  apertures  of  tbe  transmitting  stai 
tins  converted  into  ■  line  of  signs,  repreacn 
least  one  syllable,  at  tha  other  station.  The 
then  move  forward  by  the  spaoe  of  one  in 
at  both  stations,  and  everything  is  in  readin 
the  printing  of  another  line,  and  so  on. 
number  of  syllables  that  may  be  thus  | 
daring  one  revolotioa  of  the  brushes  d< 
then,  solely  upon  the  number  o(  oontaff 
which  the  distributer  and  receiver  of  the  f 
tioua  can  be  divided,  and  such  number  itt 
pends  upon  the  puuible  duration  of  the  em 
— that  is  to  say,  apon  the  length  and  state 
telegraph  wire.  Numerons  eiperimentl 
upon  the  French  lines  have  given  the  fol 
speeds  of  transmission  with  a  single  line  v 
1.  As  far  B9  310  miles,  400  words  per  minnt 
with  two  keyboards,  24,000  words  per  hour, 
far  as  390  miles.  280  words  perminnte ;  an 
two  keyboards,  from  16,000  to  17,000  wo 
hour.  a.  As  far  as  540  miles,  200  words  pet  a 
iglfl  keyboard,  12,000  words  pe 


The 


'anil 


ily,  partly  in 

telegraphy,  '''en,   al 

game  eoodnctor.     It       .  .  . 

to  great  advantage  in  telegraphy,  ainoo  it 
(he  encumbering  of  the  wires,  by  ntilis. 


neans  of  gres 
quently  be  so 


perfectly  thai 


is  way. 


the  £r«t  sentenc 
,wo   o'olook  mil 


las  been  d< 
tenographing 

—  distant  pain 

of  a  discourse  b< 

be  pnt  in  tv 


.  b,i 


printiag 
rboaid   aB<i 
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diiDODnn  might  be  diitribated  ■imtJUacoiuij'  in 
the  two  eitiei,  whioh.u  iaVall  known,  ire  678  milea 
■put.— £<»(  Iiiiemat.  dt  t'SleelricUc. 


TBAI9  SIGNALLINO  AFFABATUS. 

ALL  tbe  puMQgec  trmioa  on  tba  Penueylvsnia 
Rulruu]  and  on  geveral  utbvr  liuts  ue  DOW 
•quipped  with  a  train  sign^iag  apparatas  !□ 
whiob  a  whistle  it  utud  in  placa  of  a  guns.  This 
aiiaDgem«iit  hu  been  petfceted  bj  the  Weiting- 
boiue  Air   Brake  Coinpiii.T,  and  can  be  caailv  ap- 

Sied  to  Cnisa  aa  nbioh  Ibia  air  brake  ii  astd.  To 
e  duUd  [»«rvuir — which  aapplies  the  bnkei 
wilii  ail — ia  fiatened  a  reduoing  ralTe,  *nd  Ui  Lhli 
TalT*  the  main  lignaillng  pipe  u  aonnecLed.  Tbii 
pipe  mm  tbrongh  the  wlule  length  of  the  train, 
ud  between  the  oaii  it  soniiiu  of  hose  and 
eoDplinge.  At  one  tnd  of  eiioh  oht  the  niua 
lignalling  pipe  eitaoda  apwarda  and  connocta  lo  u 
■maU  valve  iMtened  to  the  oai  diieotlr  under  the 
hood.  Piom  the  end  o(  the  handle  ul  tbia  viUve  a 
cotd  ifl  run  along  the  iniide  of  the  ear,  in  tbe  poii- 
tioa  uauallyuccupied  by  the  bell  cord  ;  this  cunl  is 
not  oonneeted  between  the  can.  On  the  engine  a 
lignalling  leuTVoit  is  placed,  baring  to  one 
Of  iti  eadi  A  aignalling  Talve  attaobbd.  The 
main  aigualling  pipe  leadi  intii  thia  valve ; 
and  anotber  pipe  conneota  thia  valve,  and 
■  amatl  wbiaUu  placed  in  any  caaveDJent 
poiltioa  in  the  eab  of  the  engine.  Thia  aignalling 
valve  haa  a  diaphragm  which  dividei  it  into  two 
Ghunbeia,  the  lower  uhtmbec  being  ia  oommauica- 
Uon  with  the  signalling  reiervuir,  and  the  upper 


iwanoe;  this  wia  a  mistake.     Od  the  other 

'U  abould  not  be  allowed  too  mnab  freedom 

espeot  for  fear  of  dilating  the  digeative 

,     t  is  well,   therefore,  to  keep  thia  witbm 

Shyaiological  limita.    A  man  of    12>t.,  ander  or 
ioary  circumalanoei,  eliminates  about  three  pint! 

.ndahalff         "      

.nd  kidneyi 
■bly  B(- 
pint)  o: 


le  snfficienl  tor  moet 

^ and  the  elimination 

e  leai,  Ihe  quantiCy  miEbt  gradually  be 
d.  At  tbe  beginning  of  training  alight 
of  pbyaiologioal  requirementa  might  be  per- 
mitted, as  It  woold  help  tiiane  metaboliam  and 
oarry  off  the  waste  prodnct*  formed  In  eonaeqnenoe 
vf  increased  muscoUt  activity.— to nrtt. 


STRIFFLER'S    PATEHT    BBAKE- 
HOIiDER. 

THE  brakebolder  shown  iu  the  anneied  i 
graving  haa  been  patented  bv  Mr.  F. 
Striffler,  Middleton,  Lancashire,  to  raliove  the  rii 
"rem  the  neccsaitj  of  holding  on  the  brake  during 
lie  descent  of  hllla.  It  is  applicable  to  all 
bicyole-ateered  "  lever  brake  ayclea,  and  aervea 
look  when  the  machine  is  not  in  nee.    In  t 


ao  arranged  that 

L  allows  air  to  paa 

a  freely  fro 

equal   pressure 

jaervoir  is  taken  thrt_„_ 

ducing  valve,  which  is  to  oonatructed  that,  not- 
witbalanding  the  great  variation  of  the  praaauce 
in  the  main  reurvuir,  the  air  ia  admitted  into  the 
main  signalling  pipe  throughout  the  train,  the 
lignalling  reservoir  and  ita  valve,  and  maintained 
In  the  same  at  a  conttant  moderate  pteasuie  ol 
about  l&lb.  pet  square  inch.  When  it  is  driired 
to  give  a  signal,  the  car-valve  ia  opened  by  pulling 
Ihe  cord.  My  doing  ao,  the  pressure  --  ■■--  — -'- 
pipe  ia  reduced  below  that  in 
las«rvoir.  Thia  inaqoality  of  prevai 
diaphragm  in  the -' — '•=--■■-<—  — 

permit  a  portion    ..    ._._ _.    ._  __ 

Moape  to  the  whistle,  and  give  a  tignal  to  the 
ugiDeer.  It  is  stated  -'----- — '-  —  '--  -- —  -■ 
Uie   rate  of  four  or   1 


time.    This  apparati 
irlrania  Railroad  tor  a 
Jlmn-iean  llaehiniil. 


■.u  on  th 
which  will  the 


DIET  AND  TRAINIHQ. 

rriHE  victory  of  Cambridge  thU  year  in  I 
I  raoahas  givea  rise  tu  many  eommei 
tSe  mode  of  training  best  adapted  to  get  cr< 
ocnditioii.  It  has  been  stated  tbst  Mc.  K 
tie  Pretident  o(  the  Cambridge  Univera 
dab.  allowed  fiah,  entrcaa,  puddiuga,  and 
for  dinner  through  the  whole  course  of  I 


It  there 


usually  enforced.     For  : 


preatei  range  of  carbobydratea  and  bydnicarbuni 
an  the  diet.  Indeed,  the  more  varied  tCa  food  tbi 
better  the  health  of  the  individual,  aud  aa  trainiu; 
-Was  defined  by  Pruf.  Psrkcs  as  a  method  of  obluio 
lug  the  highest   degrees  of  vitality,  a 


.■eof  II  . 

XoT.  With  hard  mt 
more  animal  food  is  neoeeaary  than 
irork;  bat  thia  should  never  be  giv 
and  beyond  what  the  digestive  aeoret 

todispoae  of  '.  one  pound  and  a  half  i 

naah  aa   ia    reqatred.    In  giving  c. 

caiashuold  be  talcen  tbat  they  are  wel 
UaDfadigeatitile character,  itice.tag 

at  kdolged  in  in  any  quantity,  as 
>  Iceanae  tlatuleace— that  bugbear  ol 
I  kiown  aa  "  inwardf  nl,"  The  hydrooi 
ta  lapplied  by  a  liberal  allownuco  i 
Mo  ahoold  be  encouraged  to  eat  tb 
in  the  chopa  and  ateaki,  and  Dot  out 
■>1>  been  directed  Co  do  ;  whilst  niea 
<ftatonit  ia  osnally  more  tender  thai 
Balia  ahoold  alao  form  part  of  thi 
^Ue  Iheae  supply  thi 
Iteptng  the  blood  iu 


ciplca  uf  diet  U  called 


half  from  the  body  daily  by  the  akin,  lungi 
:idnBya  ;  with  strong  and  qnlck  work,  be  pjol 
gelji  rid   of  one  pint  and  a  h 


iugraving  A  ia  the  handle,  with  the  brake  lever 

handle  close  to  it ;  bnt  preferably  the  latter  should 

bent  out  more  than  usual.    C  ia  a  little  le' —  '" 

eaae  the  brake ;  D  a  ring,  on  polling  whlc 

ike  ia  pnton,  and  held  on   by  the  action  o 

ointohboi.    E  is  Oie  part  where  anrplns  st 

cat  bB,  and  Ihe  buckle  should  be  dose  to  hi 

If  the  brake  lever  is  round,  a  Bat  aboDld  be  Sled 

here  the  acrew  touches,  to  prevent  the  dutch  be 

■         ■  -'     parts  in  pof 


ion  for  the  finger  to  drop  into  ring  D, 
ie  strap,  whan  the    lirake  will  be  held  uu  um 
Ity  lifting  the  lever  C,    The  brake  can, 

.  be  Been,  be  applied  in    ' 

holder  is  iu  position. 


vrhili 


EDISON'B     EXFEBIMENTS    IN    8EA 
TBLEPHONT. 

A  REPORT  from  Furt  MyerB 
Mr.  Kilisoa   ia  sojourning, 
working  on  his  aea  telephone.     T 


.._a*lsfro._ 
from   the  other, 


principle 


and  h 

a  eitabUahe 


)  foi 


od  between 

distant,  the 

seems  confident,  now  the 


itudent,  to  take  np  the  problem  and  patb  it  on  to 
I  Bolntion.  Edison  ia  pecnliarly  fitted  and  aqnlppeil 
:or  thia  work,  When  in  good  health^  he  ia  a  oloao 
knd  eonstant  observer,  tireleea  and  original.  If  hs 
laeceeda  in  finding  a  practical  and  reliable  mean! 
if  transmitting  any  kind  of  intelli^ble  signal 
;hrough  the  water  between  two  veaaela  several 
aiiles  apart,  a  principal  cause  of  diaaater  oB 
the  ocean  wilt  have  been  removed.  Thongb 
many  ingenioos  and  admirable  oontrivanoel 
■-—    been    thought   out    of    Into   veara  to  lesaen 

daogera  of  ocean    travel,  nouiint;  has  been 
to    prevent   collisions     iu    thick    or    foggy 

ler,  which  may  fairly  be  said  to  be  the  moat 

oingofall.     Ithasbelore  b '.~..i   i- 

these  colnmns  that  the 'p '  ' 

id  horn  signalling  ia 


a  of  whistle 


eliable  ouly  v 
inditTons  prevail— to  wit,  in  calm  weather. 
t  other  timea,  when  two  vesaela  apjiroaoh  one 
lother,  only  that  which  is  to  kewud  is  likely  to 
■at  the  warning  whistle  or  bom  :  and  when  the 
ind  ia  abeam  or  quartering,  the  direction  of  the 
arning  signal  is  so  indefinite  as  to  give  little  o( 
I  indicitioD  of  the  point  whence  danger  ia  to  be 
ipeoted.  Were  the  aea  telephone  perfectedj  how- 
ever, collision  in  thick  weather  could  readilv  b« 
averted.  Veaaels  would  keep  their  telephone 
warning  going  as  well  as  their  nhisties,  and,  while 
the  latter  only  sounded  a  general  alarm,  the  tela- 

Shone  wonid  give  the  eiaot  oompBBi  eonrae  of  the 
irection  whence  each  ahip  was  advancing,  and  thli, 
too.   in  time  to    prevent    a    meeting.  —  SdfntifiC 


APPABATU8  70E  OBTAIMIMG  THE 
DENSITY   OP  SOLIDS. 

TUB  apecific  weight  of  a  body,  which  ia  naually 
confonnded  in  physics  witji  density,  it  the 
ratio  of  the  weight  of  auch  body  to  the  weight  of 
an  equal  bulk  of  water,  or,  what  amounlato  thosama 
thing,  the  specific  weight  of  a  bridy  ia  the  weight 
of  the  unit  of  viilnmeof  inch  body.  The  following 
claaaical  formal*. 


which  ia  well  known,  shows  that,  in  order  to  obtai» 
D,  it  ia  neceaaary  to  know  P  :  that  is  to  aay,  the 
weight  of  the  body,  and  V,  its  volume.  Tb« 
roetloda  ordinarily  naed  for  each  dateroiination; 
are  thossof  the  hydraatatic  balance  the  bottle,  '•"* 


t  volnm 


A^ai 


take  lime,and  require  a  certain  amount  of  deitoriW 
on  the  part  of  the  operator.     MeaaCB.  Braaie  aa» 


will  be  abli 

..., bin  stationa  aa  the 

apparatDB  becomes  more  perfect.  The  Fl(>rida 
waters  are  pecnliail/  favoarable  for  einerimenta 
of  this  nature,  because  of  the  abaence  of  ateatnera 
upon  them  or  other  diatuibing  sounds  on  the 
adjacent  shores,  resembling,  in  their  quiet  repoae, 
the  waters  of  the  open  aea,  where  tho  inveotion 
itriviog   to   perfect  wi"   '^-■'  "-  ' 


t    appliui 


Ediai 


lUd  to  fo"  " 


Up  to  the  present  time, 
Dt  aucceeded  in  transniit- 
Ii  throngh  his  sea  telephone, 


lalteat 


^nnotea   "  biliouaneaa." 
tnisin  ia  the  a 


The   t 


;a 


I  of  short  and  long  Boundi 
and  by  theee,  aa  in  the  Morse  sysUra  of 
telegraphy,  worda  and  aentences  can  readily  bi 
transmitted.  In  the  original  eKperimenta  in  thii 
direction,  made  by  Prof.  Trowbridge,  and  from 
which  thcaa  hive  aprung,  two  veaaela.  each  fur 
niabed  with  an  oleclrio  generator  and  a  steain 
engine  were  anchored  a  mile  or  two  apart  ii 
quiet  waters  ;  wires  charged  with  the  current  wen 
hnng  over  their  sides  into  the  water. 


I  the  tclephonii 

I  them,  and    w) 
together,    thia, 


npon   by  Mr.   Edison,  of  tranamitting    < 
long  siunda,  waa  adopted,  and,  up  to 
point,  gave  no  little  promise.    Th*  dista: 
Beparatea  the  purely  acienCifio  from  the 

beact  with  obstaotea,  that  it  ia  no  eaay 


praetioal  man,  the  experuuBiitai  rathar  IhaJB  the 


Vlaslo  have  deviled  a  very  simple  little  apparatOi 
fur  rapidly  aati  mating  the  density  ofsolidbodiee. 
With  thia,  it  reqnireB  but  a  eingle  weighing, 
which  may  be  effected  up  to  within  a  deoigramm*. 
A  reading  once  made,  the  volcme  is  known.  The 
npparatiis  ia  constructed  aa  follows  : 
B,  gradnaled  to  l«ntha  of  a  ciih 
tbe  apper  extremity  of  which  ii 


A  bnrette. 


lower  one  is  provided  with 
by  a  rubber  tnbej  C,  with 
the  ihapo  of 


-jck,B,  i 


■    I,,  n.."  -     balloon,"  A,  havini 
iMJttlea  used  for  taking  dep'Wi^ 
ground  and   fitted  with*  ' 
stopper  aunnonnted  bv  a  capillary  tnbe  i 
with  a  datum  mark.   The  lower  part  of  tlM 
terminntefiinaalondertnbctowhiohthanib 
is  affixed.  The  bucetteandballoonare  nip( 
clamps  that  are  movable   around  the  rod  . 
mode  of  using  the  apparatus  is  as  follM 
first  filled  with  water,  whose  l«niperatorB ■■ 
aa  near  15°  C.  as  poeaiblo.    Then  the  ba, 
raised  by  oaiuing  iti  clamp  to  slide  aloOgU- 
porting  rod,  and  things  ate  ao  arranged  (h«* 
the  level  of  the  water  reachn  the  datum  ni»n 
water  shall  enter  from  the  other  aide  at  the  W 
boiette.    Then  the  division  at  whiA  it  "Wv 
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,     p  Uilt    ve   find 

_  .      ,    Wc ibcii WFigh  the  Imdrichosp 

^ririn**  wHk  to  uke.    Pot  tbe  Hke  of '' 

'■vAaUuhraMtaniiuTNc.  Wf  puts 
MTin]  fnfnnrt*  of  thi*.  thkl  are  imal 
>■  uutT  the  BtA  at  the  balloon,  tad  we  t 
vcifh  !J-4  vnnmca.  We  luw  the  bailoon.  md  the 
watii  thm  iBTin  therein,  and  ru«  in  the  bnrette. 
CUiacipanioBDflliebalbuitdonso.  We  thin 
*ft^  the  baUoao.  introdoc*  th«  fiagmenu  of  mxrble. 
teaen  the  nopfwr.  and   1<>ver  the   billooa  agaia 

^yfllaiy  tab*.    Tb*  bodf  baa  diiplawd  avolame 
Mliifim  equal  lo  ila  own,  and  the 


e.  and  hi 


cond 


krvL     A  new   reading  ii  ao«  madt. . 

li-4     cnbif     eentimt'trti.       Upon    obtaining    the 
dileresoe  between  tbe  two  Siures  read,  we  ha-- 
the  Tjlnoe  ot  the  body,  which  m  the  example  abo 
■deeted.  ii  U'l  ~  4'j  =  9  4  cable  oenliaietrei. 
^pplfing  the  farmnU,  D  =  P.'V,  we  have 


B;  the  bottle  method,  we  find  2- 70^,  u;  an  er 
<;<H>1.     With  bodies   «olnhle  in  water,  or 
vbieh  waUT  eierta  an  action  (aacb  u  cement  , 
lainioplel.iame  other  liqnid  (kerosene,  for  eismple) 
K  mtstitated.     The  ■ppai-atnf  i>  aimple,  and  e      ' 
■od  qnicklj  manipniated. — Le  Oinit  dc'it. 


HOW    TO    SAT    WISILT. 

A  S  a  nnivenai  rate  in  health,  and  nitb  very 
/l  rare  eioepliana  in  diteaie,  that  ia  best  to 
be  eaten  which  the  appetite  cravea  or  tbeiaate 
leluhea.  Peraona  nrely  en  in  tbe  qnaJity  of  food 
•■ten :  N atnre'i  iiuCiiiGta  are  the  wisert  regnlatore 
ia  thii  reapect.  The  great  sonreea  of  miachief  from 
••ting  ue  three,  qaaatity,  freqaency,  rapidity, 
■ad  from  theie  same  the  botrible  dyipepiiu  which 
Hake  homan  life  a  biuden,  a  tottore,  a  living 
death.  Bj  eating  fatt,  the  atomacb.  like  a  botUe 
boas  GUed  thTongh  ■  funnel,  ia  full  and  ovei- 
Slnring  before  wa know  it  But  the  most  important 
MaaoB  i^  the  food  ia  awaUowed  before  time  has 
ban  Jk»>a  to  divide  it  in  inffioiently  emaU 
piBDHwMi  the  teeth;  for,  like  ice  in  a  tnmbler 
•(  water,  tbe  onallei  the  bite  ore,  the  sooner  they 
ate  diaolTcd.  It  haa  been  ae«n  with  the  naked 
«fc  that  if  lolid  food  ii  ent  up  in  piecee  iniaU  aa 
IbU  a  pea,  it  difeMa  almoat  u  aoon,  without  beiog 
Aewed  at  all,  aa  if  it  had  been  well  maaticated. 
Tbe  beat  plan,  therefore,  u  for  all  penona  to  tbna 
aaBmiimte  cbalr  food ;  for,  even  it  it  ii  well 
cbewed,  the  coauniootiMi  ii  no  injury,  while  it  i> 
■(  veij  great  iDpiirtanea  in  caae  of  harry,  torget- 
falnea.  or  bad  t«eth. 

Cfae^fol  convemtion  prevent*  rapid  eating,  it 
nqairei  about  Eve  boan  fur  a  common  meal  to 
diMolre  and  pua  oat  of  the  atomaoh,  during  which 

»a>t  have  repoie,  aa  any  other  miucle  or  Bet  of 
■naeiea,  after  iooh  a  leiigtb  of  effort.  Qence  per- 
Boaa  ahuold  not  est  witun  leu  than  a  hve-houra' 
iBIerral.  The  heart  itself  ia  at  reat  more  than 
■aM  third  of  ita  time;  the  brain  peciabca  without 
ti^oac.  StTer  [area  food  on  the  (tomach.  All  are 
liied  w^m  sight  oomea.  Bvery  mucle  of  tbebody 
ii  weary  and  luoki  to  the  bed ;  but  juat  aa  we  lie 
'  -      -  J  other  port  of  tbe  body,  if  we, 

give  the  oldmaeh  five  houra' 
i  weak  etate  rsqnirea  s  muob 
'J  perform  than  at  on  earlier  hour  of 
tbe  da;.  It  ia  lik*  iopoeiag  upon  ■  Krvant  a  tnll 
(ttf*  t*v/v  ai  the  eloae  of  a  hard  day'a  work ; 
hmf*  'iim  onwiadum  of  eating  heartily  late  in  the 
4Bf  «r  eveoiDg,  osd  no  woodM  it  ha*  coat  many  a 
aMkuItfe. 

A^wati  hrcokfaat  before  work  «r  eieiciae.  No 
Laboartn  aur  acti*e  penon*  eboold  eat  an  atom 
later  tLoa  aaodvwn,  aad  then  it  ahonld  not  be  over 
baU  t^  midday  maal.  Penoot  of  aedenlary 
1,  -.T  who  are  M  all  ailing,  aboald  lake  abao- 


»•>&()■  «ap  vf  warm  drink.  Koch  aiapperwil 
aiwBji  giTt  butter  alartp  aad  prepare  for  a  bcortie 
Wvkfut.  with  lb*  MTiotage  of  having  the  ner 
Waa  '.1  '.ae  wh/jje  day  bt  griivl  it  Bp  and  eatract  it 

HuU  .  J^r  ■^  uj  lltakk. 


«*(■  -d  t  vA{w  'if  Mript  of  wood  ahval  Mia.  lone, 
bi*fM  i'AgitMifiaJlr,  and  of  i'ion4,  balt-ioana, 
tTMac.iA/,  ',T  aA>  '^ittt  ifaape  ia  orxaa  aeettun.  On 
Old  iui4a  fa»*t  '/f  the  w'>jd  uript  are  pointed 
at«4>  MklHT  InV' h»Ua  la  th<  uppiiaite  aide.  Tbe 
M/ip  -if  «a*ry  elMh  I*  latd  'in  U>  <iD»  Mt  of  the 
Btwi.  wvt(iM«l*,aettl*'»lled,cl'«d,wbli:bfi>eB 
Um  c  i.|.  -m  '/ne  tt6:  It  U  Oma  alollarly  fited  un 
tbt  •M.tr  (14*,  and  Uti*  vmatitatea  what  ia  called 
•■  ruj'tj  bla   wblffh  la  a  baody  and  cjBvtnient 


SCIENIIFIC    NEWS. 

THE  d«Lth  is  announced  of  Dr.  Jean  Joquea 
Kiokx,  Rector  of  and  Frofeasor  of  Botan; 
in  the  Uniyersity  of  Ghent,  Director  of  the 
Botanic  Qardet)  and  School  of  HorticulCure  in 
that  city,  sad  President  of  the  Botanical  Society 
ot  Belgium.    The  deceased  profi 


the   t 


1   of   t 


I  by  all  w 


botaniat,  and  was  highly 
kne^  him. 

Prof.  Simon  Spitier,  who  filled  the  chair  of 
Analyticftl  Mechsnios  at  the  Technical  High 
School  of  Vienna,  died  recently  at  the  age  of 
61  years.  He  was  the  anthoi  of  several  ireU- 
knoirn  mathematical  works. 

The  Jnuriial  at  the  Liverpool  Astronomical 
Society  tor  April  oontaina  aeveral  interesting 
papers,  ab^tmots  ot  which  have  appeared  iu  our 
reports  of  tbe  meetings,  Amongst  the  '*  notes  " 
we  Gnd  it  stated  that  the  Socift^  d'Astro. 
nomia  de  France  has  just  been  established 
in  Paris  nnder  thu  presidency  of  M.  Camille 
Plammarion,  with  MM.  Trouvelot,  Paul  Henry, 
and  General  Parmentier  as  vice-presidents. 
HM.  Qeriguy  and  Armand  Gnnaiger  are  the 
secrelaries,  and  the  oounoil  is  composed  of  wbII- 
Itnown  workers  in  astronomy,  including  our 
valned  contribntor,  M.  Gandibert. 

The  French  Association  for  the  Advancement 
ot  Science,  and  some  ot  the  Paris  medical 
ties,  have  jointly  purchased  an  hotol  in 
Paris  which  they  intend  to  convert  into  a 
hoase  tor  scientific  societies. 


At  n 


It  meeting  of   the  Itoyal  Society, 


Monotremata  and  Maraupialia,"  by 

well,  M.A.,  was  read  ia  tJie  form  of  anabstraoC 

prepared  by  Prof.  Michael  Foster,  Sec.E.S.,  the 

"  II  being  absent  iu  Australia.    The  paper  is 
isiderable  importance  in  Embryology,  but 
be  read  in  at  least  the  fairly  full  abstract 
prepared  by  Prof.  Poster. 

At  a  meeting  of  the  Scottish  Society  of  Arts 
last  week  Major  Mackenzie's  improved  mili- 
tary sketching  protractor  was  exhibited  and 
recommended  to  the  favourable  consideration 
IB  prize  committee.  The  cantinuons  pro- 
of maun  fact  nring  gas  from  mineral  oil, 
devised  by  Mr.  John  M.  Turaball,  was  alao 
reported  upon,  and  tbe  best  thanks  ot  tbe 
society  awarded  to  theanthorof  the  paper— the 
system  not  having  yot  been  tested  in  practice. 
The  president,  in  the  course  of  the  evening,  ex- 
hibited tbe  new  incandescent  gas-light  devised 
by  Dr.  Auer  von  Welsboch. 

The  annnal  meeting  of  the  Institation  of 
Naval  Architects  was  held  last  week,  the  Pre- 
sident, Lord  Bavens  worth,  delivering  the 
address,  in  the  couree  of  which  be  repeated  the 
statement  that  Dr.  Lordner  had  affirmed  the 
impossibility  ot  establishing  steam  commnnica- 
tiou  hetwMn  England  and  America.  What  Dr. 
Lardner  aaid,  speaking  ot  the  i  team -engine  as 
he  knew  it,  was  that  voyagi-s  could  not  be 
mode  with  regnlarity  and  certainty,  and  ut  the 
Fame  time  profitably,  unless  the  steamers  were 
subsidised — because  the  steam  vessels  had  then 
little  advantage  over  sailing  vessels  that 
they  would  fail  to  attract  a  large  number  of 
padsengers.  Sir  N.  Barnaby  read  a  paper  on 
The  Merchant  Service  and  the  Boyal  ^avy," 
II  which  he  cooolndes  that  a  secretary  of  State 
of  the  Navy  is  needed  who  woaid  unite  the 
interests  ot  merchant  shipping  and  the  Navy, 
and  thus  form  a  trnly  national  marine. 
Amongst  other  papers  read  was  a  notable  one 
by  Mr.  Biles  on  the  twin  screw  torpedo  boats, 
Wiborg  and  El  DettruHor,  built  for  the  Rns- 
aian  and  Spanish  Qovemments  respectively, 
both  of  which  average  20  knots  an  hour  ; 
"Fifty  Years  of  Yacht  Building,"  by  Mr. 
Dixon  Kemp,  and  "  Fnel  Supply  in  Ships  of 
War,"  by  Sir  N.  Uamaby.  The  Institution  has 
been  invited  by  the  Town  Council  of  Sander- 
land   to  hold  tbe    antnmn    congress  in  that 

The  constniction  ot  the  Birmingham  Cable 
Tramway  has  been  commenced,  and  it  is  hoped 
that  Ibe  (ystem  will  be  in  working  order  in 
four  months. 

Ttie  central  station  of  the  Birmingham  Com- 
prt-Mied-Air  Power  Compauy  has  been  com. 
menced,  and  it  is  expected  that  in  the  course  o( 
the  next  three  montha  tbe  preparatiDas  will 


have  BO  tar  been  completed  that  about  6,000 
indicated  horse. power  will  be  available  for  cus- 
tomers. When  the  station  is  completed  there 
will  be  fif  tMn  Bngine.houBeB,  built  in  rows,  on 
strong  concrete  walls,  in  the  spaces  between 
which  will  be  placed  forty-five  Lane's  patent 
water-tube  boilern.  Each  engine-hoose  will  be 
constructed  to  receive  one  triple  expansion 
beam  air-compreBsing  engine  ot  1 ,000  indicated 
borae-powcr.  driving  sii  single-acting  nar-com- 
preaeing  cylinders,  coupled  to  opposite  ends  of 
the  beama,  and  capable,  in  the  aggregate,  ot 
delivering  2,LI00  cubic  teet  ot  air  per  minute  at 
4alb.  per  square  inch  above  atmospheric  prei- 
snre.  The  free  air  will  be  drawn  into  the  oom- 
pressars  from  the  top  of  each  engine-house 
through  casings,  in  which  will  be  inaerted 
filtering  sereans  to  clear  the  air  of  solid  im- 
parities. When  the  full  15,000  indicated 
horse-power  is  at  work  6,000,000  gallons  of 
water  will  be  need  daily  tor  tbe  feed  for  con- 
densing and  for  cooling  the  air  cylinders.  Thia 
enormous  quantity  at  water  will  be  drawn 
from  the  canal  at  one  end,  and  after  use  willbe 
returned  to  the  canal  at  a  point  some  400tt. 
lower  down.  In  addition  there  will  be  at  the 
central  station  stores,  workshops,  otSoes,  and 
other  buildings  required  for  the  work.  The 
mains  will  vary  in  diameter  from  Tin.  toS4in., 
and  will  extend  about  eighteen  miles.  They 
will  be  placed  in  concrete  troughs,  supplied 
with  movable  covers,  as  near  as  possible  to  the 
Burfoce  of  the  road  ;  ond  means  will  be  adopted 
by  which,  in  the  event  of  the  bursting  of  a 
pipe,  the  general  supply  shall  not  be  inter- 
rupted. 

In  the  Complen  Itndui  M.  Guoy  deecribesa 
cell  suitable  for  use  as  a  standard  for  E.H.F., 
which  is  as  high  as  1'3!)  volt,  with  a  tempera- 
ion  ol  only  about  -0001  per  Centi- 
grade degree.  The  cell  ia  similar  to  tbe 
Latimer-Clark,  except  that  peroxide  ot  merooiy 
*   used  instead  of  the  sulphate. 

The  Berlin  Geographical  Society  haa  ro- 
.. lived  from  Dr.  Wagner  a  unique  present  in 
the  shape  of  a  complete  set  of  all  the  boobs, 
pamphlets,  essays,  k.o.,  published  by  Alexander 

n  Bomboldt.    It  would  take  about  30  years 

make  such  a  collection  again,  even  if  it  wen 
at  all  possible. 

Prot.  Moubius,  of  Kiel,  has  accepted  the 
directorship    of   the    Zoological    Museum   at 

The  Van  Depoele  electric  street  tailwayi 
eta  to  be  taking  the  lead  in  America,  as  they 
-e  now  in  operation,  with  success,  in  the  fol- 
lowing places : — Minneapolis,  Minnesota;  Mont- 
gomery, Alabama;  Detroit,  A ppleton,  and  Port 
Huron,  Miohizan ;  Scranten,  Pa.  ;  also  in 
Toronto  and  Windsor,  Canada.  In  a  ahorl 
the  company  will  have  electric  oars  run- 
in  Lima,  Ohio,  and  Binghamton,  N.T, 
More  miles  ot  electric  railways  on  this  syaleiB 
irk  thou  all  other  systems  pat 
together. 
.  At  the  January  meeting  of  the  Seiamologioil 
Society  of  Japan  two  papers  were  read  in 
Japanese.  The  first  was  by  Mr.  Kikucbi,  on 
the  geology  of  Corea.  In  it  tbe  writer  d»- 
scribed  the  geological  map  made  by  Prot 
Gotteche,  who  visited  that  oonntry  attd 
leaving  Japan.  Tbe  paper  also  gave  s 
description  of  the  geological  formationi 
and  the  minerals  found  in  tlie  different 
orea,  and  showed  that  Cott* 
differs  from  Japan  in  the  fact  that  these  foi- 
the  former  country  ore  much  otdet, 
,  account  more  stable,  than  those  in 
the  latter.  This,  Mr,  Kikuclii  thought,  might 
account  for  the  comparative  absence  ot  seismo- 
logical  phenomena  in  Corea.  The  secood  paper, 
by  Mr,  S.  Sekija,  was  on  recent  destructive 
earthquakes.  The  writer  described  in  suoobs- 
tiio  causes  and  effects  ot  the  earthquake 
which  occurred  in  Japan  onFebruary  22,  1880; 
thquake  in  Ischia  in  11^83  ;  the  shock  of 
October  1 J,  1884,  in  Japan  ;  the  earthquakes  in 
-  ■  '  "  14  ;  those  of  the  United  States  of 
lost  year ;  and  the  shoot  ot  January  16  in 
Japan.  It  was  pointed  out  that  the  threa 
irtbquakes  mentioned  as  occurring  in  Japan 
ere  very  similar  in  their  intensity,  and  that 
they  extended  over  nearly  the  same  are*  ;  hot, 
with  regard  to  their  place  of  origin,  the  writer 
said  the  Grat  two  shocks  originated  in  Tokio 
Bay,  or  iu  the  ocean  beyond  the  peniiuala, 
while  tJiat  ot  the  preaent  year  or^inated  in  a 
the  sonth-weat  of  the  two  pieviouolj 
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LETTERS  TO  THE  EDITOB. 

[W«d9  mot  hold  ourtthts  rttpontlbU  for  the  opiniont  of 
nr  eorrtifondentu    Tht  tditor  retpeet/ullp  rtquettt  that  all 
^ommumieattoiu  should  be  dravn  up  oj  bri^p  a*  pouible,^ 

Ail  eommmUeatioiu  should  be  addressed  to  fJWBDiTOh  of 
0  BirousB  IteCHAKIO,  8S8t  Strand,  W,C, 

All  Cheques  and  Pou-ojtee  Orders  to  be  made  payable  to 

J  •  PABSMOBK  BDWABD8. 

*»*  Jn  order  tofaeUitate  r^erenee.  Correspondents,  when 
tfoaking  ef  anp  letter  prteiousty  inserted,  will  oblige  bf 
msemrtonis^f  the  number  elf  the  Letter,  as  well  as  the  page  on 
wkitk  U  appews. 

**  I  would  kftT*  eTerjon«  write  what  h«  knows,  and  m 
mnoh  tm  h«  knows,  but  no  more ;  and  that  not  in  this  onl  j, 
tat  In  all  other  eubjecti :  For  inch  a  person  maj  have 
wmie  jMurtioolar  knowledge  and  experience  of  the  nature 
at  BJhoh  a  person  or  each  a  fountain,  that  as  to  other  things 
knows  no  more  than  what  everybody  does,  and  yet,  to  keep 
a  olntter  with  this  little  pittance  of  his,  will  undertake 
to  write  the  whole  body  of  physiolo,  a  vioe  from  whence 
mat  InoonTenienoes  derive  their  originaL**— i/bntoi^iw'^ 
Mtaugt, 

7KB  ASTBONOMIOAL  DIBBOTO&T.  OF 
X.  ItANOASTBB— BNDOWMBNT  FOB 
OB8BBVATION  AT  QBEAC  ALTI- 
TTTDBS-A  aBBAT  TBLBSOOPB  AND 
▲  SMALL  SQT7ABBLB-A  TBABS 
WOBK  AT  THB  T7.S.  NAVAL  OBSBB- 
VATOBT  —  IS  KIND  UATBBIAL  P 
—  APBATUBB  AND  UaONIFTINQ 
POWBB  —  KBPLBBS  THIBD  LAW  — 
ASTBONOMT  AND  UATHEMATICS 
— SATT7BN  —  SUAVBTOB'S  CHAIN  — 
BBIVlNa  CLOCK  FOB  TBLBSOOPB. 

[27045.1 — I  HAVE  lust  aeen  the  seooDd  edition 
'Oi  the  **  Liste  G^ntfrale  des  Observatoires  et  des 
Aitronomes,  (ko  **  bj  M.  Lancaster,  of  the  Royal 
Obaerratory  at  Brussels,  and  find  that  its  author 
JuB  taken  very  great  pains  to  make  it  both  aoourate 
and  complete.  It  now  forms  a  perfect  directory  of 
•Tery  astronomer  of  any  note ;  of  all  existing 
observatories ;  of  astronomical  societiei  and  publi- 
cations, and  of  the  chief  constructors  of  astro- 
nomioal  instruments  throughout  the  world.  As  a 
work  of  reference  it  is  as  valuable  as  it  is  cheap. 

A  circular  has  just  been  issued  from  the  Harvard 
College  Observatory  which  is  worthy  of  a  passing 
Qoiioe.  It  would  seem  that  a  gentleman  named  Boy- 
den  bequeathed  a  sum  amounting  to  some  £48,000 
in  trust  for  the  purpose  of  astronomical  research,  **  at 
tadi  an  elevation  as  to  be  free,  so  far  as  it  is  practic- 
able, from  the  impediments  to  accurate  observations 
which  occur  in  the  observatories  now  existing, 
owing  to  atmospheric  influences.'*  The  trustees 
of  the  fund  have  transferred  it  to  the  governing 
body  of  Harvard  College,  and  they  now  invite 
information  as  to  suitable  localities  at  sufficient 
altitudes  for  the  erection  of  observatories  for 
edestial  observation.  For  obvious  reasons  fit 
flaoes  in  the  Southern  hemisphere  would  be  pre- 
larred,  as  the  stars  invisible  in  Burope  have  been 
10  much  less  observed  than  the  Northern  stars. 
Moreover,  it  is,  I  imagine,  supposed  that  all  that 
OBii  be  done  in  the  United  States  with  a  telescope 
it  an  exceptionally  great  altitude  will  be  effected 
at  the  Lick  Observatory  on  Mount  Hamilton ; 
Imt  Prof.  Pickering  invites  communications  from 
t&jone  and  everyone  in  any  locality  at  a  sufficient 
alefation  above  the  surface  of  the  earth. 

B^  the  way,  speaking  of  the  Lick  Observatory 
lenunda  me  that  a  curious  literary  warfare  has 
^Men,  and  for  aught  I  know  still  is,  going  on  in 
America  on  the  subject  of  the  Mammoth  telescope 
there.  From  what  I  can  gather,  Mr.  Proctor  has 
Uen  writing  to  some  paper  or  papers  in  the 
Northern  States,  alleging  that,  so  far,  all  monster 
tdeaoopes  have  been  comparative  failures,  and 
Waning  the  scientific  public  not  to  look  for  too 
luieh  from  the  great  Lick  instrument.  Professor 
Holden  retorts,  in  effect,  that  Mr.  JProctor  knows 
Itthing  at  all  about  it,  gives  some  calculations  to 
iImw  that  separating  power  is  a  function  of  aperture 
(a  &ct  about  as  well  known  in  England  as  the 
national  Anthem),  and,  in  short,  asks  the  public 
to  iuspend  its  juogment  until  the  results  of  the 
llpont  Hamilton  observations  are  before  it.  Now 
it  aeems  to  me  that  both  disputants  are  right,  and 
both  are  wrong,  in  this  controversy.  Merely  as  a 
natter  of  fact,  very  big  telescopes  have,  from  one 
Auueor  another,  hitherto  all  been  more  or  less 
failares;  but  that  hence,  they  must  always  con- 
tinne  to  fail  abort  of  their  theoretical  capabilities, 
doaa  not  appear  to  be  quite  a  sequUur,  and  I  think 
that  there  is  justice  in  Professor  HoIden*s  appeal 
to  wait  and  aee  what  the  giant  refractor  can  acoom- 
pliih.  I  however,  say,  nothing  of  the  very  question- 
able taste  of  his  method  of  speaking  of  Mr.  Proctor 
peraonally.  Should  Mr.  P.  choose  to  retort  in  the 
aaoM  atrain,  he  will  probably  have  something  uu- 
piaaaant  to  fay  (and  probably  not  without  reason) 
<Kf   Mr.   Holden    himself.     However,    the 


■jnabble   haa  not  been   confined    to  these  two 

jbapiitaat^     bnt^  has     been    taken     up    by    at 

GaliComlaa     newspaper,     the     San 


Francisco  Bvening  Bulletin,  in  the  impression 
of  which  for  March  1  occurs  an  article  headed 
^^The  Men  Behind  the  Instrument,"  which  for 
bad  taste  (and  even  untruthfulness)  it  would 
be  hard  to  surpass.  Mr.  Proctor  has  dared  to  con- 
tradict Professor  Holden,  who  is  '*an  original 
investigator  in  the  field  of  astronomy."  Ergo, 
Proctor  is  n(^  an  original  investigator;  but  is 
"following  in  old  lines,  foraging  in  other  men's 
labours,"  and  so  on,  and  so  forth.  Now  either  the 
wiseacre  who  wrote  this  stnff  knows  to  what  ex- 
tent we  are  indebted  to  Mr.  Proctor  for  our  present 
knowledge  of  the  physical  structure  of  the  visible 
stellar  universe— or  he  does  not.  If  he  does  not,  he 
is  a  mere  blind  leader  of  the  blind^  whose  dicta  are 
not  worth  the  paper  they  are  printed  on.    If  he 

does,  then  he  is  simply  a ,  well,  the  word  I 

must  use  is  not  a  Parliamentary  one,  so  I  will  leave 
every  one  familiar  with  the  facts  of  the  case  to 
supply  it. 

"  The  programme  of  work  to  be  pursued  at  the 
Naval  Observatory,  Washington,  during  the  year 
1887,"  is  an  extensive  one  indeed.  In  addition  to 
the  meridianal  observations,  time  service,  (&o., 
common  to  all  observatories  of  the  first  class, 
double  stars  are  to  be  observed  with  the  great 
equatoreal ;  the  fainter  stars  in  the  Pleiades  mea- 
siired ;  the  conjunctions  of  Saturn's  five  inner 
satellites  with  the  minor  axis  of  the  ring  and  the 
position  angles  and  distances  of  Hjrperion  observed; 
while  comets,  certain  stars  for  identification, 
asteroids,  and  lunar  ocoultations  form  the  objects 
for  observation  with  the  smaller  equatoreal.  Daily 
photographs  of  the  Sun  are  also  to  oe  taken.  Here 
we  get  an  inkling  of  the  source  of  those  odtils  and 
ends  of  astronomical  information  which  render 
the  American  Nautical  Almanac  of  such  value  to 
the  amateur. 

Admitting,  for  the  sake  of  argument,  everyone 
of  the  allegations  made  by  "  F.  W.  U."  in  the 
latter  half  of  letter  26984  (p.  80)  to  be  a  matter  of 
undisputed  fact,  I  wholly  fail  to  see  how  his  deduc- 
tions from  them  are  either  warranted  or  warrant- 
able. If  we  grant — what,  in  fact,  is  indubitable 
— that  every  act  of  thought  is  accompanied  by  a 
molecular  change  in  the  substance  of  the  brain 
itself,  we  are  yet  a  very  long  way  from  having  to 
admit  that  such  molecular  motion  i$  thought.  No 
one  in  his  senses,  listening  to  a  skilful  performer 
on  the  pianoforte,  playing  one  of  Bach  s  sonatas, 
and  noting  how  the  keys  and  hammers  are 
depressed  and  the  dampers  raised,  would  contend 
that  such  rising  and  depression  were  the  melody 
produced.  And  in  a  similar  way  it  seems  the 
merest  solecism  to  attempt  to  treat  of  mind  or 
spirit  in  terms  of  motion.  It  would  be  as  rational 
to  speak  of  the  linear  co-ordinates  of  belief,  or  the 
specific  gravity  of  love.  If  I  understand  your 
correspondent's  meaning,  he  would  seem  to  imagine 
that  the  brain  secretes  mind  just  as  the  parotid 
gland  does  saliva,  the  lachrymal  glai)d  tears,  or  the 
liver  bile  I  Let  anyone  acquainted  with  the  very 
rudiments  of  psychology  attempt  to  formulate 
such  a  Uieory  expressly,  and  aee  what  the  result 
will  be.  The  mind  (or,  as  «  F.  W.  H."  says,  "  the 
soul ")  "  is  developed  in  close  resemblance  to  the 
development  ef  material  organisations."  Just 
so.  Iz  by  this  he  intends  to  convey  that  as  the 
brain  grows  and  increases  in  complexity,  so  does 
intelligence  develop,  he  is  uttering  the  merest 
truism.  Reverting  to  the  simile  of  a  musician^  let 
us  suppose  that  a  very  skilful  organist  is  provided 
only  with  an  instrument  consisting  of  a  single 
octave  of  pipes.  What  can  he  possibly  play  upon 
it  but  tne  most  simple  tunes?  Add  now 
two  separate  stops,  each  of  five  octaves, 
and  alter  the  keyboard,  and  the  same  musi- 
cian will  produce  very  much  more  elaborate 
music,  and  so  on  until  the  mechanical  limits  of  the 
instrument  are  reached.  But  now  let  there  be  a 
rent  in  the  bellows,  or  a  crack  in  the  wind-chest — 
and  the  organ  is  dumb.  The  talent  and  capability 
of  the  performer  are  still  there,  the  external  aspect 
of  the  instrument  remains  unaltered ;  but  there  is 
this  hidden  internal  rift,  and  no  music  can  be  pro- 
duced. Assuming  that  the  particular  instrument 
within  our  own  view  is  silent,  how  can  we  even 
assert  that  the  performer  is  not  discoursing  divine 
melody  upon  another  and  totally  different  one  ?  At 
most,  we  can  only  say  tha^«  we  do  not  know.  Does 
your  correspondent  see  the  application  of  this 
analogy  ?  It  is  a  matter  of  history  that  during 
parts  of  the  years  1692  and  1693  the  immortal 
Newton  himself  suffered  under  a  temporary  attack 
of  insanity.  His  cerebral  mechanism  was  out  of 
joint.  The  Newton  was  there ;  but  the  instrument 
on  which  he  had,  so  to  speak,  to  perform,  waa  for 
the  time  defective,  and  discord  instead  of  harmony 
proceeded  from  it.  Were  the  subject  not  too 
serious  a  one,  one  would  be  almost  tempted  to  smile 
at  the  calm  self-sufficiency  with  which  "  F.  W.  H." 
says  that,  under  certain  specified  circumstances,  his 
*'soul,  if  it  should  still  exist,  would  have  some- 
thing to  do  of  which  at  present "  he  **  can  form  no 
conception."  A  very  much  greater  and  more  pro- 
found thinker  than  either  '*  F.  W.  H."  or  myself, 
that  able  mathematician  and  logician,  the  late 
Augustna  de  Morgan,  once  aaid  that  "there  may 


perhaps  be  a  few  millions  of  forces  in  Nature  of 
which  we  have  no  conception";  but  Messrs. 
BUchner,  *'  F.  W.  H.,"  and  company  have  progressed 
far  beyond  the  weakness  of  making  auch  an  ad- 
mission  as  this.  They  know  everything  ;  or,  at  iJl 
events,  anything  they  do  not  know  ipso  facto  oeasea 
to  exist.  This  may  be  the  heignt  of  sublime 
philosophy;  but  to  ordinary  folk  it  looks  ans- 
pioiously  like  a  low  and  stupid  form  of  Atheism. 

The  literature  on  the  subject  of  ^  M.'s "  query 
(62034)  on  p.  90  is  very  widely  scattered  indeed.  A 
hunt  through  some  of  your  back  volumes  would 
reward  him ;  but  I  may  summarise  what  is  known 
with  reference  to  the  relation  between  power  and 
aperture  by  saying  that  on  a  night  when  no  power 
over  200  could  be  used  on  a  4in.  telescope,  a  6in« 
and  Sin.  would  not  bear  powers  of  300  and  400  re- 
spectively ;  indeed,  I  gravely  doubt  if  much  could 
be  seen  with  the  Sin.  under  such  circumstancet 
even  with  the  same  power  as  that  employed  with 
the  4in.  On  many  a  night  when  aefinition  is 
execrable  with  large  apertures,  it  is  moderately 
good  with  small  ones.  I  have  advised  "  M."  to 
consult  back  volumes  of  the  ENGLISH  ME- 
CHANIC for  information  as  to  the  relation  between 
aperture  and  power.  In  some  recent  ones  he  will 
further  find  the  superstition  of  "  100  to  the  inch  " 
exploded  by  more  than  one  thoroughly  practical 
observer.  Upon  how  many  occasions  has  your 
correspondent  employed  a  (measured)  power  of  400 
on  his  4in.  Cooke  ? 

In  reply  to  query  62066  (p.  91)  :  Yea. 

It  will  be  absolutely  necessary  for  **T.  S.  S." 
(query  62067,  p.  91)  to  master  spherical  trigono- 
metry. As  for  nis  future  course  oi  reading,  every- 
thing will  depend  upon  whether  he  proposes  to 
follow  up  spherical  and  practical  or  gravitational 
astronomy.  In  the  first  case  a  knowledge  of  the 
calculus  will  be  an  advantage  to  him ;  in  the  second, 
It  will  be  indispensable ;  and.  as  a  preliminary 
book,  Abbatt's  "Elements of  Physical  Astronomy?* 
published  by  Longmans  in  1871  (if  still  in  print), 
very  good  indeed.  If  he  will  say  specifically  to 
which  branch  of  science  he  proposes  to  devote 
himself,  I  may  hope  to  help  him  by  a  more  definite 
reply. 

In  connection  with  Mr.  Watson's  interesting 
letter  (27011,  on  p.  97)  I  may  perhaps  be  allowed 
to  say  that  Proctor  does  not  profess  to  figure 
Saturn,  in  his  celebrated  work,  from  his  own 
observations.  My  impression  is  tnat  the  principal 
figure  in  the  frontispiece  is  copied  from  the  well- 
known  engraving  of  "Dt.  De  la  Rue's  drawing, 
made  with  his  Newtonian  reflector  (now  at  Oxford). 
I  may  add  that  on  the  29th  ult.  I  saw  the  shadow 
of  the  planet  on  the  rings,  almost  precisely  aa 
figured  by  Dr.  Terby  (letter  26975,  p.  79),  save 
that  I  failed  to  perceive  the  little  notch  repre- 
sented by  him  as  contiguous  to  the  outer  edge  of 
ring  A.  I  also  saw  Encke's  division  in  the  fol- 
lowing ansa  ;  but,  with  the  utmost  attention,  could 
not  detect  it  in  the  preceding  one.  I  employed  a 
refractor  of  4|in.  in  aperture,  and  used  powers  of 
260  and  400,  detail  being  beautifully  seen  with  the 
latter. 

"  Murano  "  (query  62089.  p.  112)  puts  a  queation 
which,  in  the  absence  ox  further  details,  it  ia 
difficult  to  answer.  It  may,  perhaps,  help  him 
through  to  say  that  the  ordinary  surveyor's  chain 
is  66ft.  long,  and  is  divided  into  100  links ;  hence 
each  link  is  7'92in.  long.  The  little  pieces  of  braaa 
(of  different  shapes)  are  attached  to  every  tenth 
link.  Thus,  at  the  10th  link  would  be  one  with 
one  point ;  at  the  20th  link  one  with  two  points ; 
three  at  the  30th,  four  at  the  40th,  at  the  60th, 
the  middle  of  the  chain,  a  round  mark.  From  thbi 
the  notched  pieces  of  brass  proceed  in  reversed 
order. 

If  "  St.  Aubyn  (query  62129,  p.  113 J  can  obtain 
access  to  a  series  of  volumes  of  the  R.  A.S.  Jfonthly 
Notices,  he  will  find  articles  on  Driving  Clocks 
in  Vols.  XXIX.  p.  268,  and  XXXIX.  pp.462  and 
486. 
A  Fellow  of  the  Boyal  ABtronondoal  Society. 


SATX7BN— NBW    LABO&ATOBT 
TBOMP. 

[27046.]— In  reply  to  Mr.  Watson  (letter  27011), 
the  difference  in  the  N.  and  S.  poles  was  not  in- 
tentional.    I  do  pretend  to  be  a  good  draughta- 
man,  and  Saturn  is  not  an  easy  subject  to  draw. 
My  sketch  was  not  made  at  the  telescope  ;  but  the 
salient  features  were  marked  down  and  elaborated 
the  next  morning.     The  continuance  of  Encke's 
division  was,  as  I  have  already  explained,  an  over- 
sight.     I  am  not    an    habitual  observer  of  the 
planets.    Our  work  consists  of  double-star  measur- 
ing and  spectroscopic  observations.    Conseqn« 
"celestial  objects     are  only  brought  forwai 
the  delectation  of  visitors.    When  last  I  lool 
Saturn    I  considered    that    the    S.  pole   ei 
covered  ring  A,  and  that  the  shadow  wasdiili 
broader  towards  the  S.     I  could  not  detee 
notch.     On  previous  occasions    (e.g.,  laat  1 
when  the  shadow  was  the  other  side  of  the  {^ 
the  notch  was  very  conspicuous,  and,  in  f  aot^ 
is  the  first  time  I  have  ever  noticed  ita  abaeno^ 
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Muum  WM  fomied  at  the  point  of  jnnDtioD  of  tli« 
EWO  OODW.  I  belleia  I  -waa  the  &nt  to  conitCDOl 
■n  upintor  on  tbii  principle,  aad  nn  ilinitrftted 
Moonot  of  my  model  m>7  be  found  ia  Iha  Cliimical 
Iftiei  (or  Ootober  18th,  1876.  It  !■  oip^ble  of  pro- 
dnolng,  with  anffioiaDt  water-preuore,  a  vnonum 
irhiab  will  lift  t,  ooliunn  of  maraarj  equal  in 
height  to  that  ot  the  barometer  mmui  tbat  allowed 
for  preaaare  ot  aqaeons  vapour.  I  have  aaed  ooe 
of  met^  >a  a  filter  pump  for  aome  yean. 

A.  Pero7  Smltli. 


[27047.]— The  Otiervatorv  Maroh,  I9M,  hat  a 
drawing  of  aaturn,  bv  Prol  Uolden,  of  Watbbum 
ObterTatory,  where  ^tha  notch  ia  abown  on  ring  B, 
not  far  from  Caaiini'a  diviaion.  Your  leadera  oaa 
judge  if  anob  ia  an  optical  illuaion,  oauaed  by  the 
Jnztapaaition  of  ouiTed  lines ;  iti  appearanoe  ii 
that  of  tba  abadovr  of  an  opaque  body  being  pro- 
jvcited  on  a  oonrex  earface.  Ia  the  tame  number 
Prof.  Davidaon  (S'-lin.  equatoiial}  remarki  "The 
abadow  of  the  planet  on  tae  ring  voa  io  tuelt  d^ned 
tbat  the  irregularity  at  the  divlaion  nf  the  riog  waa 
Dnmittakible."  Ttaenotoh  ia  now  blunted,  ring  A 
hardly  overlapping  B.  Mr.  Kompthome,  in  hii 
lait  letter,  aaya  be  does  tee  tbe  noteh ;  but,  in 
lMt«z  26976,  "S.  M,,"  p.  79,  he  atated,  "  if  the 
notch  eiiatj  it  ie  not  viiible  in  my  mirror,  and  the 
boundary  ia  diatinotly  oonvei."  On  the  very  rare 
oeoaaiona  I  have  been  able  to  aee  Boake'a  diTiiioa 
ithaa  appeared  an  undefined  ahadmg  rather  tban 
the  narrow  oleaQ  line  shown  by  Mr.  Percy  Smith, 
,aDd  tbe  white  loae  not  aotualty  in  Dontaot,  but 
oloae  to  Cauioi'a  dirision,  and  mnch  fainter  than 
lin^  B.  Haa  Dot  the  orape  ring,  tbougb,  of  oourfe, 
qaite  erident,  been  of  lata  abnorm^y  dark,  and 
the  biigfatoeu  of  the  two  aniEe  variable  ? 


ON   THB   PBOPBR  KOTtONS  OF 
f),  y,  t,  I,  £  VBS.S  M&JOBIB,  AND  AI-OOB. 

[27048.]— UB.  Pbootob  ftppeara  to  have  firat 
called  popular  attention  to  tbe  eiiitence  of 
the  remarkable  aammnnity  ot  motion  among 
MTtain  grcnpa  of  a  tan,  to  which  he  gave 
the  Tery  appropriate  name  ot  "Star^dnft," 
in  an  eaaar  headed  "Are  theie  any  Fiied 
Btara?"  whiab  appeared  in  the  number  of 
the  Tupular  Scitnce  Rivine  for  Ootober,  1863,  and 
in  hii  "Preliminary  Paper  on  certain  Drifting 
Hotiona  of  tbe  Sura,"  commouioated  to  tbe  Roy^ 
Society  on  October  S6tb,  1869,  and  pabliahed  in 
the  Froaedinai  of  tbat  aociety  for  January  20th, 
"  -■  ■■    t  Mttdler  had  ti       '  ' 


bnt  I  p 


ii  givec 

0  Hadlei'i 


a  eingle  instance,  and  not  tbe  moat  attiking  that 
might  be  pointed  out,  of  a  obaraoCeFistio  which 
may  be  recugniaed  iamaayregionsottbe  beivena." 
lb.  Proctor  waa  evidently  not  acquainted  with 
the  very  valuable  XlVth.  volume,  publiahed 
In  the  year  IHsS  of  tbe  Dorpat  Obaervstiona 
(unfortunately,  too  little  known  in  Bngland), 
-whioh  eontaioe  HSdler'a  inveitiEation  of  the 
proper  motiona  ot  3,332  of  Bradley'a  itara  re- 
duced to  1830,  and  compared  with  all  the  best 
eatalognea  then  eiiiting,  or  be  would  have  noticed 
that  many  other  inetaticea  of  the  kind  roight  be 
gathered  from  a  penual  of  HOdler'a  data,  wbicb 
an  arranged  in  a  very  oonvenient  fashion  for  the 
proaeoulion  of  researcbea  of  tbie  character.  The 
Drat  diaticct  allasiaa  to  "  atar-dritt,"  and  one  un- 
noticed by  Hr.  Proctor,  aeenu  to  me  to  be  fonad  on 
[e  311  of  the  "  Fandameata  Astrooomiie,"  where 


^"iUnatriouaa. 


Imaelf  aa  full 


comihinotabileTidetur,stellaa  etiam 
non  admodom  prope  atantea,  sed  plarea  minutaa 
inter aedtataa tee,  atepe  motum  proprinm  communem 
habere."  This  waa  written  in  I8I8.  Beaael  gives,  as 
aniniUnce,3SOpbiachi(AB,)and30Scorpii  three 
ataia  which  are,  in  tbeworda  of  Biily,  "  Kvidently 
jouracying  loguher  through  space,  and  leaving  the 
ueighbouriDg  stars  behind."  Hr.  Proctor,  how- 
aver,  was  certainly  the  first  to  bring  tbeie  common 
ntovemcnta  of  tbe  etara  prominently   before  tbe 

EEDcral  public  ;  bnt  tbe  chief  iostanoe  aelect«d 
y  him  aeems  to  me  to  be  a  aingnlarly  unhappy 
one.  This  is  that  of  the  community  of  motion  of 
fi.  y,  i,  f,i.'  ;■  Ur«B  Majoris,  and  Aloor.  "A 
•ingular  insUace  of  this  atar-drift,"  Mr.  Proctor 
obaeivea  in  bia  eeasy  "Are  there  any  Piled  Stara?" 
aa  reprinted  in  "  The  Univurae  of  SUra  "  [2nd  ed. 
1878J, -ia  fonnd  among  the  bright  atara  of  Uraa 
Itajor.fiveot  wbicb  are movinaintbeaame direction 
and  with  the  aame  velocity.  Tvo  other  atinnear 
!  ace  alao  moving  in  the  same  manner."  [Cf. 
Pig.  I,  which  ia  copied  from  the  diagram  on  p.  141 
«if ''The  Univeneof  Stan."]    "Oneoannotdonbt 


•f    ^,     ^ 


N' 


oppoaite  to  tbat  dae  to  the  lun'a  motion  in  space.' 
Ur.  Proctor's  obarta  of  the  relative  proper  motion! 
of  ^e  stars  are  baaedentirely  on  the  proper  motioQi 
obUined  by  Hr.  Main  in  Vi^.XIS.  ot  tlie  Memoir, 
of  the  R.A.S.  from  a  compariaou  of  Besael'i 
Bradley  and  the  Greeawioh  Catilognee  foi 
1840  and  1846  (the  "Greenwich  Catalogue"  and 
tbe  "Twelve- Year  Catalogue");  by  Mr.  Main,  again 
in  Vol.  XXVIII,  of  the  Menotri  from  a  oompariaoc 
with  Besael's  Bradley  of  the  sUra  in  tbe  "Six- 
Year  Catalogue"  for  185*  not  indnded  in  tbt 
two  preceding  ones ;  and  on  thoae  given  by  Mr 
Stone  in  Vol.   XXXIII.  of    the  Mtmairi  frame 


"Seven- Year  Oatalogne'*fi 


(,  £,  {*,  and  n  Urwe  and  Alcor, 


.    by  1 


employed  by  Mr. 
0  the  Boyal  Soei 


1  Vol, 

..      .  .     Inhia 

eommonicatlon  to  t^a  ^oyal  Society,  Mr.  Proctor 
ao  far  modified  his  statement  as  to  the  exjict 
equality  in  the  direction  and  rate  of  motion  of 
(3,  T,  I,  .,  and  I,  aa  to  aay  "  the  atara  ^,  y,  i,  t,  and  Z 
are  all  drifting  in  the  same  direction,  and  almott 
eiaotly  at  tbe  same  rate,  towarda  tbe  apei  ot  the 
solar  motion '"  ;  bat  in  bis  lecture  before  tbe  Boyal 
loatitutioa,  in  May,  18T0,  be  again  stated  that 
"the  atara  /J,  y,  I,  i,  and  i  of  the  Great  Bau, 
baaides  two  companiona  of  the  laat-oamed  star, 
are  travelling  m  one  direction  with  equal 
velocity,  and  dearly  form  one  syatem."  ("  Pleasant 
Ways  in  Science  "  [1879],  page  148).  Again,  in  an 
eaaay  published  in  the  Studfnl  for  October,  1870, 
and  reprinted  in  "The  Univerae  ot  Stars,"  he 
writes  :  "  Of. the  seven  bright  stars  in  tbe  Great 
Bear,  five  are  travelling  in 


niform 


The 


other   two   an 
ind  alio  with  I 


travelling   in  another  directi 

oommon  velocity."  These  statements  are  repeated 
in  "  Other  Worlds,"  in  "  Light  Saience  for  Leisure 
Hours"  (Znd  series), 'and  in  otheraof  Hr.  Proctor's 
works.  I  rnnat  oonteas  tbat  1  am  absolutely  nn- 
able  to  understand  bow  he  haa  arrived  at  these 
coaolueions  from  tbe  proper  motions  aaaigned  by 
Ur.  Main  (or,  as  a  matter  of  fact,  by  anyone  else) 
to  tbe  atara  in  question.  In  Pig,  2  I  have  given  a 
diagram  of  the  proper  motions  of  these  atara,  accord- 
ing to  Ur.Uain  a  data;  the  proper  motion  of  7  being 
the  same  in  Mr.  Proctor's  diagram,  and  in  the  one 
traced  from  bis  (Pig.  2)  on  which  I  have  inserted 
the  actual  valnes  of  the  proper  motiona  aasigned  to 
these  stars  by  Hr.  Hain.  InHr.Proctor'etwocharta 
of  proper  motions  these  are  indicated  by  arruwa 
attacbwl  to  tbe  atara,  whose  directions  and  lengths 
show  tbe  directions  and  magnitudes  of  the  several 
proper  motions  in  3S,D00  yean.  This  plan  ia  an 
eioellent  ooe  tor  indicating  the  relative  directions 
and  magnitudea  of  the  vaciooe  proper  motions  for  a 
short  period  of  time  ;  bnt  it  takes  no  accOQnt  what- 
ever of  the  secolar  variationa  of  those  proper 
motiona.     We  may  consider  the  proper  motion  of  a 

cept,  of  course,  in  sncb  oaies  aa  Sirius,  Prooyon, 
and  tbe  like)  in  direction  and  magnitude  for  one 
or  two  hundred  yeara ;  but  the  proper  motions  ot 

tbe  same  in  direction  and  magnitude  aa  they  were 


To    I 


e  thin 


in  me    tbat    ( 


_._,..  .  .  star  for   B,C,    5000 

from  the  data  given  in  aome  modern  catalogue, 
using  the  precessiona  given  therein,  and  taking  no 
account  of   tbe   secular  variationa  of    those  pre- 

In  Table  I.  I  give  tbe  aunnal  proper  motions  tor 
tbe  teven  bright  sUra  of  the  Great  Bear  the  com- 
panion ot  Hilar,  and  Alcor,  from  tbe  determina- 
tions ot  Hain  (in  Volume  XIX,  of  tbe  Mimoin  of 
the  R.A9.)i  of  Midler  (in  "Dorpat  Beobacbl- 
"    Vol.  XIV,) ;  and  of  Auwers  (in  "Pnbli 


obtervationa  is  employed).  In  Table  IL  I 
give  the  aecniar  proper  motioni  (17MI-lgU> 
id  in  Midler's  moat  oonvenient  method 
of  great  circle  (r),  and  in  ingolu 
direction  (^)  (oonnted  aa  in  double  stsi 
obaervationa  from  North  (0°)  lomid  by  eai^ 
weit  to  360°),  according  to  Iha  formili 
^  =  A  a  cot.  i,  r  COS.  d  c-  A  d.  In  my  tm 
iuni  of  Main  and  Auwera  1  have  only  gira 
f  to  the  nearest  half-degree;  bnt  I  have  retaiud 
Hfidler's  own  valnea,  which   are  aiprcaaed  to  th 

.--.1^  q£  ,  degree,    merely  oorreotag  a 

in  4  of  1  Uraaa.     The  speobMeofit 


evidence  tor  1 

It  is  perhaps  hardly  n< 


noftk 


for  me  to  saytluf 

- to'  call    ia  question  the  rtaiilf 

of  tbe  phenomenon  so  ahly  advocated  by  Ht 
Prootor.  I  simply  take  eiception  to  the  patiialr 
iniianee  on  which  he  has  laid  to  muoh  BtreBB,aDd 
which  happens  to  be  tbe  one  allnded  to  in  must 
teit-booki  of  astronomy.  Aowers'a  proper  motioa 
would  aeem  to  indicate  that  y  and  i  nuig  form  otu 
'Stem,  while  i,  its  conu,  and  Aloor  have  loci 
sen  anapected  of  tormiag  another.  In  Figuis! 
le  arrows  denote  the  relative  valnea  and  dim- 
ens  of  the   proper  motions  reckoned    from  Itu 

;cording  to  Mr.  Main 

TAlliiB   I. 

Annual    Proper    Motions    of   a,B,y,i,(,>i,V,<l, 

Ursie  Majoria,  and  Aloor. 


a.            i. 

Main. 

Mttdler. 

Anwers. 

1 

aeo 

-0-017  .-0-09'-O242  .-tfoTi 

+  0-010  +l)-03,-K>-l65      O-OOl 

f 

+  0-016  -0-04  +0  280  -  0021 

+  0017 -0-04 +0288 -0-l)66 

+  0-0184  -omt 

+  O-014  -0-05       „ 

+0^134  -Cr&I 

n- 

-0  012-0-03-0-164  -0-013 

TABLE  II. 

Sn-n 

ar   Proper    Motions    of    a.  (3.  y,  J,  t,I, ft-h 
tjriB  Majoris,  and  Aloor. 

MadUr, 

Anwen. 

r.          51. 

r.             p. 

r.           t- 

13-2        247-0 

lU     uh 

}■ 

11-0         87-4 

15-0         99-6 

11-il        114-6 

14-9        107-3 

10-6        106^ 

17-1        109-1 

128        112 

,  13-8        103 

15-5        ]07-fi        „             -. 
10-7        2U3-fi  ]  10-8       e6!-i 

11-9       Sofi 

ERBATUM.-ln  letter  27009,  page  07,/»r  " *• 
Jllter  "  read  "  M.  Gaudibett," 
March  29.  H.  BddlW- 

ASTBONOMIOAI^ 

r27049.]—l  THANK  "P,R.i-S."  and  Mr.SadW 
or  their  notioe  of  my  query  re  sUr  ••./■■Ca»W^ 
;  1119  appears  to  answer  the  description;  bottM 
tar  I  saw  is  not  1°  60-  S.,  since  when  the  doiibh'' 
n  centre  ot  finder.  Castor  is  just  visible  at  KV« 
ield  of  same,  and  finder  field  is  VMy  sliffatly  c^ 
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e  this  itar  tha  minnts  coma  ii  euil; 
9iD.,Bii<lpfmit'oa  ett.300°;  battbi  bilghMi 
lav  nbouC  twice  the  diataaoe  ftpart  of  tlie 
(',  and  I  make  the  P.A.  about  1 00°. 
Id  be  giad  to  knoH  prewnt  diatanoe  ot 
ia  and  f  Unie  Majoria. 

E.  Solmes. 

aBROTn:.BB. 

]— Is  aniwer  lo  Mr,  Mee'irequeit  (lettoi 
61),  I  forward  herswith  a  ikatch  of  tbe 
iR  plain  Hercolea.  Tbs  dnwiog  w« 
Marob  30,  with  ■  power  of  SOO  on  m; 


mooD  abont  6  dajg  4  haara  old.    I  oonld 

ee,  in  letter  and  skelch  ^6938. 

1,  and  alio  a  deprexion  in  the  aitreme 
1,  whicb,  Qnd(i  oertain  illumination,  lookg 
h  like  a  orater,  bat.  1  belisTe,  di(app«ari 
igh  sun.  The  dark  ipot  on  my  tketob, 
3Uth  of  the  large  orater  in  Heranlea,  ii 
:r-like  depreuion.  After  very  earefal 
discovered   three   imall   orate r«   on   the 

on   north-eaat.    Two  very  minute 

een  the  northern  crater  and  Heronlea  B 

Dj  craterlets  ;  hut  of  this  1  am  not  oon- 

it  the  whit«  ipota  to  appear  so  deoideiU; 
id  by  Mr.  Mee  ;  for,  after  a  very  atteoCiTe 
I  could  only  catah  a  glimmer  ot  two 
inipiouous  spoti.  There  are  many  oratf 
round  about  Herculea  ;  but  I  have  drai 
ji  the  aoutb,  and  I  oould  not  tell  wbether 
ouble.or  merely  elongated.         J«aoil. 


THE  I..A.8.  BBPOBT. 

]— Tut  value  of  Mr.  Tarraofi  work  ii 
y  recognised  to  be  affected  by  the  in- 
)f  a  report,  even  auppoeing  anch  to  have 
bat,  if  he  will  turn  lo  p.  77,  he  will  find 
las  entirely  altered  the  meaning  by  bia 
of  the  word  "probably"  from  hii 
of  the  report  (letter  27013).  Now,  the 
between  "probably  the  ahortegt"  and 
foMof  -'--    - 


e  ■hurt' 


acy.    1 


,  In    ET' 


■iodi 


fit  ia  uniJDubtcdly  longer  than  that  of 
,"  there  is  nn  probability  about  it.  and  the 
in  the  vagueness  of  the  original  eipree- 

W.  H.  Davlea 
on.  aeo.  Liverpool  Astronomical  Sooietj). 
(treet,  Liverpool. 

»ur  apage  ia  reaUy  too  precioua  to  bs  tbua. 

-Ed.] 

OHT    AQAINar    THB     HOOKS, 

[—The  notion  ot  "  F.R.A.S."  that  dit- 
ches of  gravel  (p.  78)  "  may  well  differ  in 
'  '       '     '   '  msand  yeari."  i>  quite 

tmnon.''     Tf  h>  ».... 

BODtemporaneona.  Why  ahould  one  flood 
London  gravel,  but  none  at  Heading,  and 
>poait  a  bed  at  Itaading  only,  or  another 
or?  Different  dates  for  dritta  in  the 
ij  are  flatly  impoaiible,  and  even  in  the 


aaid,  p.  65,  about  thoae  of  diitai 
tinentol  baalna,  aa  the  Gangea,  Nile,  Po,  and 
Hiisiiiippi.  These  yon  might  explain  by  a  aia 
falling  OD  Aai*  *t  one  time,  another  aea  on  Afrioa^ 
at  a  time^  lay,  half  a  centnry  or  a  century  diffarent. 
and  so  on.  But  it  the  difference  were  S0,0DO  yeara. 
or  even  1,000,  the  alluvia]  delU  of  one  river  would 
have  a  thonaand  more  annual  depoaitt  above  itt 
last  gravel-seam  than  the  other.  All  Lhe  boring* 
coDtradiot  this.  They  ahow,  at  every  point  of 
every  delta,  in  each  Continent,  neither  so  little  aa  ib 
nor  ao  much  aa  S2  times  the  known  cantnrial  de~ 
posit  of  that  place.  Even  in  Lyell'a  "  Principlea," 
written  to  deny  all  oataatrophes,  theie  facta  will  be 
fonnd.  The  highest  gravel-seam  in  each  delta,  in 
whatever  continent,  testifies  to  one  catastrophe 
about  60  centuiiea  ago,  and  none  whatever  at  40. 
or  CO,  or  100  oentoriea.  By  nothing  bat  atupendoui 
miraolea  oould  thii  teatimony  of  "  F.R.A.S.' 
againatthe  rocka  be  made  tenable  for  a  moment. 
Besides  eaoh  continental  deluge  being  a  miracle, 
each  baa  to  miraoulously  misdate  itself  I  I  reall; 
wonder  he  doea  not  insiat  that  all  the  gravelling  ii 
by  human  hauda.  He  will  find  much  to  be  said  tor 
thia.  Our  anceaton  were  here  for  aaoh  conntlesi 
ages,  leaving  no  other  traooa  of  thoir  work,  that 
Burely  sach  prieatly  power  as  got  the  Pyramidi 
built,  might  in  all  other  lands,  to  establiih  the  donna 
ot  a  delnge,  employ  the  people  some  half-millioB 


cohol-borne,  hrandy- 
whstP  The  general  notion  of  "Burlington 
ia  that  whatever  gravels  are  not  water- 


those  ot  temperate  olimates  ars  of  moraine  mate- 
rial, afterwards  water-borne. 

IntheBamepage(7S)"F.R.A.3."flatIyoontradiota 
every  account  or  engraving  that  was  given  during 
the  late  appearance  in  the  Andromeda  Nebula. 
Tha^  all  estimate  how  many  aeconds  from  the 
"  brightest  part "  it  appeared.  Even  it  appearinii. 
as  he  now  tells  aa,  "in  the  midst  of  the  bri 
part,''  that  would  by  no  meana  have  prov 
point.  It  might  be  perapeotively  projected  on  the 
'' midst  ot  tbe  brightest  part,"  while  really  in  tbe 

half  not  lighted  by  any  of  it.  All  wo  can  tall  of 
its  position  ia  purely  negative,  that  it  was  in  no 
part  whioh  ia  one-tenth  aa  bright  as  tbe  brightest 


irigbteat 


,ught  we  know  ii 
aa  bright ;  but  at  any  rate  in  a  positi 
mid  only  have  oompai    " 


one-mil  Uonth, 


Divalent,   aay, 


ight. 
.  .  .  .  ind  dynamic  effect 
of  tha  diluvial  addition  ia  eaaily  anawered.  The 
tons  of  water  were  only  "  innomerable"  in  the 
sense,  aa  he  mnst  well  know,  that  tha  acreage  of 
land  on  the  globa,  or  ot  water  or  ice,  is  Innumerable. 
We  know  the  aci  "    " 

the  Polar  regions      , , 

or  ot  land ;  nor  oonaeqnenlly  whether  the  top  100 
fathoms  of  present  sea  is  eq-' — '-'  —  '-  - 
thirteenth  of  a  mile  of  water, 
eleventh  on  the  whole  globe,  it  we  auppoae  a 
twelfth  ot  a  mile,  the  planet's  mass  would  be 
augmented  about  one  8Q,O0Oth:  and  if  the  added 
maas  overtook  her  from  behind  (aa  I  oan  by  several 
reasons  make  neacly^oertain),  it  would  ao  inoreaae 
her  velocity  and  enlarge  her  orbit,  as  to  lengthen 
the  year  possibly  three  or  even  four  minutes ;  more 
probably  leaa  than  two.  Now  I  ahoold  like  to  see 
the  proof  that  the  year  of  Noah'a  youth  was  not 
the  present  b^  a  few  minutes.     Poor 


Whiiton,  who  never 


..    be  lei- 

led  from  varioua 
Bible,  that  the  Ante- 


olar  one  and  the  Hobammedan  twelre- 
:ceeding  tbe  latter  and  falling  short  of  tha 
sohhyo.e    "       ■ 


■„  inat  hi 

, ._  which  I  reject  it,  is  beosuse 

need  several  hundredfold  


1   I   Dl 


d  greater  additi 
gather  the  Del  ug 


that  nobody  induced  our  great 

irtake  what  he  promised  in  these 

words,  at  the  end  ot  his  paper.  "  laid  before  the 
Royal  Society  on  the  12th  of  December,  1694,  by 
"    Edmund  Halley,  R.a.9."    '-  *     -' '-■■-^   - 


prist  halt-oentQry  or  leaa,  that  the  mean  freqaencj 
of  cnoonntera  with  oometa'  heads  ia  now  above  t<inr 
pnr  million  yaara.  Whatever  tha  namber,  however, 
II  LiHey  would  aoon  have  proved  that,  for  one  chanoa 
uf  iinr  sbootinir  one  across  its  path,  tranavenely 
or  L<b]iquely.  There  are  very  many,  perhapa  aaoroa, 
ot  ^eatar  chances  ot  being  overtaken  by  one, 
buvmg  its  perihelion  on  tbe  eacth'a  orbit,  and  going 
lu  iinr  own  direotioo,  but  with  grealar  apeed. 
Tecjipera  33-year  comet,  that  it  believed  to  follow 
the  orbit  of  the  Leonid  meteori,  has  an  orbit  of 
quice.this  charaoter,  bat  retrogade  motion,  whioh  is 
very  rare  indeed  in  thoae  of  auch  low  inclination. 
Among  the  200  calculated  orbits,  at  leaat  three  or 
fiiiic  will  be  found  with  perihelia  quite  aa  near  one 
uv.a,  equally  low  inclination,  and  their  motion 
ilin-ot ;  and  these  may  be  oalled  the  pre-eminently 
li.ingerona  bodies,  there  being  far  more  ohanoe  of 
our  being  overtaken  by  either  of  these  than  of 
ui.i.a  encounter  among  all  the  200  that  have  mora 
in.  lined  orbita,  even  if  all  of  those  interieoted onr 
o^vri.  Now,  my  inference  that  the  delnge-oomet 
llv^'Ctook  the  earth  in  her  own  direction  agree* 
riiiiarkably  with  thia  detail  in  tbe  Hindoo  aooount, 
<vh:ch  calls  thia  cataatrophe  the  " Fish- Avatar,'^ 
uT  chat  advent  of  Viahun  (the  Baviont  god),  in 
u'liich  He  apjjeared  aa  a  hah.  It  agreea  with 
■  itjTiesis  in  aaymg  the  final  warning  to  the  patriaroh 

fun-  the  catastrophe  ;  but  aays  it  waa  given  by  the 
<ii.'ky  in  tha  form  of  a  "little  flab  "  no  longer  than 
|ji4  finger.  This  waa  to  he  watched  daily  or 
□  i^litly,  and  ita  Increaae  each  day  is  deacribad  very 
n'..,i!  at  first,  bat  in  three  days  reaching  doable  this 
leiii^h  ;  then,  in  two  mora,  equalling  his  arm,  and 
wim  anoh  prodigioua  growth  in  two  mora  that  at 
i:iet  its  train, "  ahining  as  gold,"  aitendad  a  million 
iF^i^uaa.  Now,  plainly,  these  ars  just  tha  appear- 
aouat  a  tailed  comet  would  have  dnring  seven  dan 
i,i  direct  approach.  If,  exactly  following  the 
lArth,  it  would  throughout  the  time  be  in  the 
Zinliao  three  signs  east  of  the  sno,  or  always  on  the 
meridian  at  anneat,  and  setting  at  midnight,  like 
the  moon  at  first  qaadratura.  And,  at  Ganesii 
itlU  ni,  tbii  week  began  on  the  tenth  day  of  a 
luiiivtion,  tha  moon  was  jaat  gone  far  eoon^b  «ait 
tu  Isftve  a  fainter  body  at  that  longitude  viaiblo. 

Id  the  attar  darkness  of  ths  ttorm  the  patriarch 
trusted  V'ithnn,  or,  as  the  Hindoos  express  it, 
uttjkihed  his  cable  to  the  Fieh's  mighty  horn,  who 
giiiiied  the  vease!;  but  was  never  more  lean. 
Vishnu's  next  manifestation  was  aa  a  boar,  whose 
tmk^  grnbbad  under  the  vessel,  and  at  len^ 
huiated  on  high  on  a  mountain,  with  which 
mountain  other  gods  are  repreaented  aa  ohuniing 
tile  sea,  while  new  "  streams  of  life  "  flowed  down 
frota  its  summit.  All  thia  plainly  reoorda  Um 
thnies  of  tbe  upheaval  of  Ararat,  which  Qanasis 
lo'i  implies  in  viii.  3  and  5,  where  the  old  mtrglli 
(mi^orised,  not  revised)  twice  gives  at  an  altar- 
uiirive  to  "the  waters  decreasBU,"  or  "returned 
Ciiuiinoally,"  they  were ''going  and  returning" — 
ebbing  and  flowing  "  till  tne  tunth  month." 

Whiston's  notion  of  the  lunation  having  formerly 
b(^tii  just  90  days,  hung  mainly  on  tbs  atatamenC 
Gi'n.  vii.  11  and  viiL  3,  4,  that  from  the  17tb  of 
Nijiih's  seoond  month  to  the  17th  of  hia  aeventh 
w<^rc  160  days.  But  an  aatronomer  named  Langioa 
thuived  thia  to  be  pouible,  iu  certain  yeara,  with 
lhe,  preaant  lunar  elementa.  Ita  occurrence  ia  so 
rare,  however,  that  I  think  it  more  likely  Noah 
midtook  143  days  for  160,  through  the  inability  to 
count  the  first  few  in  the  darkness  uf  the  down- 
pour (wbiob  the  Hindoo  account  Balla  a  "  whole 
nij;ht  of  Brahma.")  Part  of  tha  promise  after- 
wanl  (viii.  22)  was  that  while  tha  earth  ra- 
oi:iiaeth,  "day  and  night  shall  notocata,"  implying 
dial  their  regularity  had  been  once  interrupted. 
Tbo  order  to  leave  the  Ark  being  given  in  the 
li.iuii)  month  of  the  calendar  that  they  had  entered, 
but  just  ten  days  more  from  tha  New  Uoan,  seems 
lu  imply  this  wss  the  excess  then,  aj- -•->-- 


.r  19  Inr 


,t  the  i 


,ctly  a  year  of  the  present  length. 
^'othing  of  Whiston's  extravagances  can  be,  I 
think,  of  any  use.  Bat  one  must  nut  forget  it  waa 
Himply  hia  wild  book  that  drove  Halley  to  publish 
(au  years  after  writing)  his  valuable  paper.  Do 
Muigon  aaid  of  Newton,  that  "after  he  made  any 
diii'jvery,  somebody  had  to  diaoover  that  be  had 
miiJe  it '' ;  and  so  it  aeems  in  thia  caae  with  hia 
nearest  follower,  Halley.  Ot  course,  if  either  he 
ur  Whiston  conld  have  gnaased,  what  we  now 
kniivr,  that  a  comet  of  a  score  or  fifty  times  the 


1  17-2-1. 


"  It  tl 


cultivated,  I  shall  net  be  wanting  farther 

'  e  Consequancea  thereof,  and  to  show  bow  it  1 1 
.  render  a  probable  Account  ot  the  sttango  i 
Catastrophe  we  may  he  sare  baa  at  leaat  once  hap-  i 
pened  to  tha  Earth."  He  evidently  impliea  that  <. 
the  earth  had  been  in  her  orbit  long  enough  to  ' 
meat  with  many  sach  disasters ;  and,  in  fact,  ws  i 
can  easily  ahow,  by  the  comatarj  atatiatios  of  the  I  i 


■s  volur 


net," 


i    fall,  ( 


Thiawouldnt . 

tcijing  one  (as  the  33-yeBr  one  ot  Tem^ 
u.^-iing  one  obliquely ;  but  waa  quite  possibl 
!(.>  overtaking  us.  If  it  were  one  of  the  nam* 
ftii  that  Jupiter  arrests, "  like  a  huge  polioem 
id  turns  into  orbits  of  B  or  6  yeara  period! 
ight  overtake  ua  with  no  greater  velocity  tl> 
!  or  30  miles  per  aeoond,  or  hot  4  or  !  milw  \ 
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|HirUki<n  iif.  H'*\  at  whulo  hlulihar  »m  Uoi  tiId- 
itliU  ri>r  IxiriiInK  In  thn  lamp*,  "IlinK  lrath*r,  and 
mrinj  ullinr  |iiir|i»*iM,  iiaMnlallj'  tiir  trailii.  Nnitbpr 
4liinii  llm  it<"nri^l  l>">i">  that  tliny  drink  train-oiJ 
a|i)H<nr  Iji  Ihi  >iit>|KirUd  lijr  rnlldiln  nvl'lini:*.  anil 
Kiiiiin  aiiLliiira  In  T«-U>a*  liinalKJM  nij'aalaJlT  ilany 
h.  I  Iriiit  lliat  I  havii  lirewntwl  ■iilUiiinnt  (VidmniM 
tri  ali'iv  lliat  tbii  )Hi)iiilar  |ilntdrn  iit  Iha  dwarUib 
K•kll■l<^  diiilna  In  an  andariiniand  dan,  ksspliig  Dp 
hla  liiU>riial  liaat  lij  •niiniumi  naala  ut  raw 
kliihlnr  wMtiml  down  with  drauRbta  of  lampniil, 
b  bawd  uii  i>iam[>''""<''><  ^'  >'V  tli*  Isut,  latbar 
UiMi  iin  aolual  faoU,"  B.  A.  H. 

HBAT,  VOXOH,  fte. 
miiSii.]-!"  "K.  W.  n."  (UtUr  MiiB^twonld 


, I  a  alnipU  dwlnotion  that  whaUTer 

inori'iuivK  Ihn  rapidity  uf  Tibrallun  vlU  inoieaa* 
hiiat,  and  tin  rini,  lleat  and  ould  ai*  relative 
tonus  and  1  I"'l»  ^»t  "K.W.  II."  will  n»w  tee 
"  It  il  la  a  iiiittake  to  Interpret  Tyndatl'a  phru* 

n  and  a  dunoL-iitrating  furce.'^     1  do 


Id  a  literal  >i 


if  the  paekagt  be  "  initantui«<n»'y  "  diatapigH.  it 
■  ill  at  that  "  initant "  D'lt  rii*  rnrtber,  bat  titvin  to 
fall.  S'/w,  1  thiok  tbit  raU  cid  l^dttermiaM  prie- 
tinally.  Tfae  nufmeDtam  i.f  itar  i.acka«<  at  t^i.  rkU 
of  motion  il  whit  I  call  Uic  dyoamit;  c^airalccil  ut 
tbe  preaanre  uf  tb«  wtigbt  i.t  tbt  pukaRe. 

I  nhonW  be  Tarj  glad  lo  know  of  aome  (Beetire, 
■ml  if  pouible  aome  limide,  mechanical  method  of 
earr^ing  ont  tbii  eiperiment.  I  think  it  may  not 
lie  nnlikely  tbat  aome  wbo  bare  mecbanical  ap- 
plianoei  at  their  evmmaud  woold  make  Ihii  eiperi- 
ment themaelrc*  ;  bnt  if  ant,  I  woold  bear  the  coat. 


[2T0C1.]— rwAB  pleated  to  •««  tbe  practial  and 
intereating  letter  from  "  Eleetrioian'' (So.  27018, 
page  9S)  ua  thia  reied  qaeition.  The  bpinioni 
i    ;_   .i.^___.l    __  ..  -■-- practicabiii- 


tuTOa'tumatlir  li    1  do  nut  pmleadtokr 

thing  about;   but  It  i>  a  fair  infereaeo,  from  the 

CTeient  itate  of  knowlodgo,  tbat  it  all  tbe  matter 
1  tliu  uiiivarie  were  in  one  maw,  add,  ki  lai  aa 
vUlbls  motion    li  oiinBDrneil,  at  tcbC,  it  would  be 

Sraotiunlly  dead.  Our  friend  with  hia  apeanlatire 
ilfioiiltiei  reminda  lua  of  Iha  mathematiaiana  who 
buiy  themialvai  to  lind  ont  how  far  oar  praient 
euncuptioDt  nnd  eiperlenoei  would  bold  good  in  a 
world  where  ■pane  wat  of  four  or  no  dimsniioiu, 
Inatead  of  doing  what  they  can  to  develop  the 
inatbematloiof  actual  relationi.  Wbaa"F.  W.  H." 
baa  mn(t«red  the  myaterlea  of  bii  praaent  aiiatenea 
■ — knows,  for  example,  how  moleonlar  nervona 
movement  baeomei  aight  and  hearing,  in  abort^ 
bow  he  obtaina  knowledge  tbtough  the  medium  of 
hii  tensot,  what  la  Inexplioable  to  him  now  might 
be  ao  no  longer.  Hind  oannoC  be  ahown  to  be  a 
■code  of  motion,  hut  it  may  be  a  form  of  energy, 
And  energy,  we  have  every  raaion  to  believe,  ia 
indeatraotibla.  I.  A. 

THAT   FBB8SXTIIBS   ASB   STNAUIO 
BFX-B0T8. 

[370G0.J— Lkavixo  oat  an  elaatla  atreaa,  It  baa 
Memed  to  me  tbat  all  preaaorea  are  really  dynamic 
eSeote.  Klaatictty  of  bod  lea  aeema  to  ma  a 
oeoeaury  condition  of  the  oonatitatioa  of  matter 
M  we  know  it.  I  ahali  be  glad,  and  eioeedingly 
ebliged,  if  yoa  will  allow  me  to  bring  under  the 
DoticD  of  yonr  apeoially  qnalified  readera — Gret,  a 
lAtoraical  proof  that  preaaares  are  dynamio,  and, 
■econdly,  a  practical  mtthod  to  determine  tbe 
minimum  djnnmio  eqoivalent  of  tbia  preainre. 

We  bftve  the  wtll-kQOWQ  preuurea  of  tbe  wind 
and  of  et«am,  botb  msaaored  in  poundi  of  pieunre. 
The  presaure  of  both  is  a  dynamio  effeot.  We 
Oould  here  pat  aaeb  a  queition  a>  tbis ;  What  ia 
(be  amiiunt  of  tbe  impact  at  any  inatant,  the  rapid 
CBceession  of  which  amount  of  impact  prodaee*  a 
certain  preaanre  i*  If  a  email  ateamer  ia  palling, 
aay,  an  empty  ahip  on  oomparatively  amootn  water 
•gainit  a  heavy  nla  of  wind,  ia  there  any  rate  of 
motion  to  alow  that  the  "  inaunt "  the  tow  line  ia 
eaat  loote  tbe  ship  ia  stopped  in  ita  eoorae  and 
begini  to  give  way  to  the  wind  ? 

A  theoretical  proof :  Let  a  good  ateel  aprlng, 
■erenl  inches  in  length,  and  perhapa  aa  fleiible  aa 
a  good  carving-knifa,  be  securely  hied  to  a  heavy 
Daaa  of  iron,  ao  aa  to  project  horiiontaJly,  aay, 
6  or  6in.  beyond  tbe  edge.  To  the  outer  end  of 
tbia  spring  auipend,  aav,  a  weight  of  201h.,  or 
■nfficient  ui  bend  the  end  of  the  apringdown  Iin. 
or  lest.  Xow  let  a  catch  bold  the  end  of  the  apring 
down,  and  remove  the  weight.  The  ipring  ia  now 
bent  to  the  enenl  to  which  a  201b.  weight  would 
bend  il.  U  now  a  lib.  weight,  or  less,  be  placed 
on  the  end  of  the  spring,  it  will  not,  of  courie, 
Itend  the  ipring  in  the  least.  It  would  take  mora 
than  -^  of  such  lib.  weights  to  bend  it  any 
tnrUier.  If.  however,  the  lib.  weight  be  allowed 
to  fall  from  above  a  certain  be ii;ht,  it  will  certaiidy 
bend  the  spring  further.  The  numcntum  ac- 
quired by  ue  lib.  weight  in  falling  frum  that 
••oertain  height"  is  what  I  should  term  the 
mininom  nyumic    equivalent    of  a  preunre  of 


ipport  ia  gratifying,  since  on  tbe  whale  be 

tioai  lighting,  a  point  which  nearly  all  the  electri- 
ciana  I  have  met  hitherto  have  " pooh-poobed.' 
Tbe  batterj  he  gives  cost  of  is  cerUinly  very  effi- 
cient, and  1  for  one  abonld  .be  very  glail  of  a  few 
detaili  as  to  ili  elemrnta,  solution,  and  general 
conatrnation,  if  ha  would  give  them  ;  andwbile  on 
that  snbjeot  tet  lae  pomt  out  that  the  working  coat 
ahould  be  a  fraction  over  a  penny  per  lamp  per 
hour,  upon  the  figures  he  givea,  aod  not  lid.  at 

Why  ia  it  tbat  the  supply  of  clectrio  ligbt  it  not 
dealt  with  In  a  similar  manner  to  gas  or  any  other 
manufactured  article '/     It  ia  tree  there  ate  diffi- 

me  they  are  not  loaurmouutable  or  more  diScolt 
than  the  supply  of  gas  from  centres  waa  in  the 
firit  instance.  With  a  primary  battery  each  boose 
could  ba  entirely  independent,  and  1^  the  use  of 
aooumulaton  no  very  elabcrBta  ayitem  of  regu- 
lating it  neoeaaary  ;  butsolong  as  the  consumer  ia 
saddled  with  the  bother  of  recharging  every  day  or 
BO,  aa  well  as  the  Srstcost  and  cost  of  maiutdnanue, 
tbey  are  not  likely  to  be  tnucb  used. 

lam  qnite  of''  Eleetricisn's"  opinion — a  primary, 
no  matter  how  used,  either  direct  or  in  charging 
acoumalalors,  must,  in  ordet  to  coma  into  uMcom- 
mercially,  have  great  lasting  power,  no  local  action, 
and  be  cheap  in  running.  The  first  ooat,  and 
",M.F.,    1,  for  one,  do    not  consider 


tbe  E.H.F.  could  ta  raised  by  using  auMcient'calla. 
What  ia  wanted  leemt  to  me  to  be  a  firm  or  com- 
pany to  nndertsks  the  maintenance,  and  to  supply 
the  oarrent  at  a  fiied  price,  relieving  the  oontumer 
of  all  bother  of  manipulating  and  charging  on  the 
one  band,  or  keeping  an  engine  going  on  tbe  other; 
and  when  tbii  ia  done,  electric  lighting  in  private 
hoaaea  will  be  generally  adopted  by  a  oertaiu  daai, 
and  not  hefor-      "' "-■  — '-   — -"   ' 


amoged  so  that  recharging  doei  not  wnryhta 
-»  mneb.  Bnt  let  consumer  ba  rslievad  of  all 
lanipBlation,  and  let  him  know  exaetly  what  bt 
..-.)  to  pay  per  annun  for  the  light,  and  aleebia 
ligbi^s  ■"  private  booses  will  eome  to  the  fort. 
'  I  my  opinion,  il  ia  the  prime  coat  of  an  inatsUa- 
wkieh  frightens  so  mmy.    Take  tbe  inalaiU. 

of  H  Ifle.p.  lamps  quoted  by  "  Bleetrinit" 

Tbe  first  o«t  ia  £;'X'--quite  enoagb  to  acara  the 
ordinary  baniebolder  withont  going  into  the  eDtt 
•  mainienann  at  aU  (which,  by  tbe  way,  "  Slee- 
ician "  hat  ooniiderably  nndsr-etUmmted).  On 
le  other  band,  relieve  him  of  tbat  £n(  WM 
itiicly,  and  anpplf  him  with  the  light  at  apva 
•lUn  per  annum,  and  after  compaiing  It  with  bii 
gaa-billi,  be  will  oonaider  iu  many  advantages,  and 
probably  adopt  it, 

I  shall  look  with  mncb  interest  for  tha  Opinioi 
ul  [buee  who  are  up  in  thia  aubjaat,  and  hope  that 
tbe  matter  will  be  well  voitilaied.  Kuoa. 


KBDIOAI.  BIACTBIOITT. 
[S7062.]— I  IliVE  read  with  pieanin  Mm 
27U-2a,  and  I  must  aay  that  tbia  ia  a  anb}«*  whiA 
stands  in  great  need  of  diiouiiion,  and  it  is  ti  bt 
hoped  that  aomt  light  may  ba  thrown  wbaieA 
present  all  it  dark.  Mr.  8.  speaks  of  mtdiMl 
men  applying  tbe  wrong  current,  Ao,  bnt  pT«  ■■ 
hint  wbaievrr  as  to  which  current  it  the  rlgU 
or,  to  be  more  correct  (aa  ws  dn  not  knVf 
is  any  current  whatever),  which  clartroia 
ihonid  be  applied,  and  when.    1  cannot  a(re« 

what  be  »»y«  about  the  diP "■ 

from  large  calla  and  cnrri 

aayt  the  former  "  produce  sores  nnoer  uie  !•«»  j 

but  I  may  add  ao  do  cella  of  high  resistame— ft,  I 

had  occasion  to  use  a  conataat  cnrre 

The  cells  which   I   employed  had 

20w.  to  30w.  each,  or,  aay,  not  lei . 

much  aa  the  small  cells,  Jin.  by  Iin-  he  apaaki  i£ 
yet  the  application  of  current  for  a  few  hoim  nf 
'  ,yfor  about  five  days  produced  tores  nndartkt 
electrode,  BO  that  tbe  application  bad  tobadi^ 
ntinned ;  the  only  diSerence  betwean  laiga  tod 
_jalloalla  of  the  same  E.M.F.  can  only  be  amatt« 
of  internal  reaiaUnce,  and  the  retistanoa  of  tht 
human  body,  hand  to  band  or  hand  to  foot,  *- — 
always  over  l,000w.,  the  internal 
battery  can  only  ailed 
degree.  Before  any  c 
place  it  would  be  wall 


1    given 


I   the 


best  battery  he  has  met  with,  I  will 
show  what  can  be  done  with  a  battery  upon  the  plan 
referred  to.  It  is  proposed  by  the  company  formed 
to  work  tbia  battery,  to  supply  sufficient  accnmn- 
lalora  and  the  neoeesBry  primary  cells  for  any 
number  of  lights  at  a  imaU  fixed  rental  per  annum, 


per  light ;  thia  aum 
baais  of  8s.  per  lOc 
hour  pecday  per ann 
year  would  ba  2Js., 
battery  of  a  certain 
i'48  volta,  and  75  a 

for  tbe  preaent  will  be  on  tbe 
1.  lamp  for  36S  hours,  or  one 
nm ;  three  days  throughout  the 
and  ao  on.     Four  cells  of  this 
size  will  give  out  a  constant 
nptraa  for  130  hours  without 
ver;  in  30  hours  they  would 

put    1,600  .mperaa 
to  leave  plenty  of  m 

argin,  an  available  UUam'pbres 

also 


■iDoe   lino   is   consumed   in  nearly   all 
iea,  also  in  this  one,  it  becomes  necessary,  in 
■' B  syatem  profitably,  to  recover  it. 


lu,.. 


avy  ease  ia  being  lifted  o 


rbuisted  slowly  and  someiimes  rapidly. 
Sow  tneorciiciilly  and  actually,  the  faster  the 
package  is  i-uiiteo  the  easier  does  the  winch  work , 
•D  V4  fpeak.  Theoretically,  if.  when  tbe  caae  ii 
being  noiiied  npidly,  it  were  "  inatantaneoualy '' 
diMSgagrd.  it  woala  rite  t  shun  height  before 
fajluig.     Sbw  tne  qneition— Would  the  package 

being  raiaed  .'    This  qneation  has  been  answered 
aif/v*.   and   the  answer   is,   Tbat    there    is   some 

oaiivnB  tlvw  rat*  of  npward  motion  during  which. 


ould  be  proved, 
is  in  the  simpliDity  and  practicability  oC  the  method 
of  doing  tbis  that  the  secret  lies.  1  have,  I  think, 
investigated  every  system  of  primary  battery 
lighting  thnt  has  been  brought  out  in  the  past  few 

IQ  Che  right  direction.  It  baa  alwaya  aaemed 
tu  me  that,  given  a  primary  and  dynamo  both 
producing  a  similar  oarrent  and  E.M.F.  ■'  ' 
cuet  which  abowa  the  dynamo  to  be  slightly  c he  , 
relievea  the  consumer  of  all  bother  of  manipulating 
the  primary  ;  but  tell  bim  he  must  provide  some 
meant  of  keeping  tbe  dynamo  at  work,  and  in  99 
cases  ont  of  a  lOO  ha  will  chooie  the  pri 
aimply  becanae  there  is  no  responsibility  oi 

part  attached  to  it.     Of  courae  a  good  deal 

depend   upon  tbe  primary:    it  must  give  oS  no 
tuines,    have    a  long    life,   and  details  must    be 


ottht 
my  nan 

iful  diteuition  oan  ttto 
I  have  tome  idea  of  tht 
in  of  a  current  paining  through  the  body.  Das 
Mr.  Smith  consider  it  to  be  eleetrolytioal,  olt<*«»- 
caL  or  some  action  which  we  might  call  dartnaa^ 
dn;totbeenrrenta.anob? 

My  own  opinion  is  tb^t  the  current  from  tn  It- 
duotaoncoil  act*  mechanically,  or  mnohinlha»»a 
way  as  rubbing  would  do  ;  us.  however,  it  doss  tUi 
Internally  it  may  be  more  beni^fioial.    Tbe  inintM 


lo  doubt,  owing  to  polar 


Galva 


^ei.     1  haves. 


atant  currant  abotU 
and  ancb  an  ioW*- 


duced  alMrnating  eumnt  h 
r.  Sptague  use  anoh  a  g»h* 
lor  ahowing  tiie  current  paaaing  throngh  a  vtotw 
tube.  Careful  measurement*  of  the  retiWta* 
(auch  aa  Dr.  W.  H.  atone  has  made)  of  the  hiw* 
body,  both  in  disease  and  health,  wiU  yet  tbiw 
light  upon  many  obscure  mittera.  OtM- 

MT  aUPTUBB  TBuaa. 

[37063.1— Pou  the  benefit  of  many  ■ 
from  thia  distressing  aod  I""  "*""  -l" 
injury,  1  wish  b 


__  _  I  cheap  ana  essur 
reaoh  of  any  ptl"^ 
vented  it  on  my  tiai* 
.  surgeons  and  shc^  1 
le  original  form,  i 


of  tl 


lth> 


s  the  follow: 
lablea  the 


r,withp« 
b  own  ni  , 
;  but  I  have  L. 
^ro  has  stood  Iks 

iho  have  towsl^i 
l)0ur  for  boBiiB 
I  advantagaMl)       \ 


wuoLuuL..  rfashcd  with  belts  and  parts.  (3)  i^ 
desired  alteration  in  the  fit  can  be  done  witht 
penknife  and  needle.  (B)  It  two  pads  be  Bads, 
one  can  be  washed  and  dried  at  pleasure  wicbont 
anv  interference  with  daily  wear.  (4)  BttluB| 
and  awimming  by  the  ruptured  entail  groalnikt 
of  strangulation,  unless  a  aapporl  be  wmiL  Hers 
is  the  very  thing,  only  the  pad  being  made  lighter , 
a  darning  neeille  the  only  tool  "q'^J^_,[3 
Portability ;  a  snine  belt  and 
tight  will   go  i 


of  a 


■   ,t*' 


ive  made  the  whole  tom-ont  ai-rr 
I  appendages  from  oaaMfl  VF» 
len,  at  pattens,  bnteVMWWiaMa 
,  belt  and  o>«a  niap  taHadkaaidd 


Apmi,  R.  tPW 
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^« 


imeca ;  tlieic  lining  and  bnttoDg  fTom  old  tioiuera 
ad  oWta^^TSii  a  temporAiy  pad,  too,  of  Kun^ 
MS  filled  with  lotb  ngf.  Now  far  tha  dsieTiption. 
!ba  b«lt  ibauld  b«  of  inigioal  up«  I^ia.  browi, 
mc  euoBgh  to  be  '  fev  inoGe*  OTCi  Cbe  girth  of  * 
lao'e  bod;,  jut  aiai  the  hip*.  An  exaoC  fit  ii  tbs 
hiefpoint  of  attention — the  little  finger  ibould  find 
;  dimcmlt  to  Gad  room  between  buid  and  fleah. 
line  thii  belt  witb  itaat  brown- balland.  The 
VUaa  ludee  uid  bntteoi  ehonld  be  worked  witb 
nzed  thread  at  fiai  onlv.  The  oroet  itnip  in 
nicUi  will  depend  on  tha  ■hape  and  bodil;  ontline 
f  the  wearer.  Tbis  important  maunia  ia  eaiilv 
Hkined  bj  a  piece  of  etrioa  with  a  loop  at  the  eod, 
7  which  it  can  be  attaches  to  the  belt  when  tried 
B  the  body,  the  oppoaile  end  at  tbia  string  being 
ben  bioagbt  round  tbo  bip  and  over  the  pad  to 
t«  plxie,  and  marked  with  a  lead  peaoil.  Two  or 
hrae  of  theee  strape  ibould  be  made,  one  tor  each 
leltj,  in  taut,  tor  waibing  dajL  A  little  "  tiukei- 
Ul  ii  required  to  ouoettaet  the  pads,  wbiob  will 
Ml  for  jean  if  put  together   in  the  following 

ennie  balla  (alwavi  tbrowa  away),  with  a  abarp 
oufe  diride  the  plaything  to  aa  to  give  foa  a  nioe 
•Qnd  oap,  rather  over  tbe  hemiapheie  in  shape; 


of  tbe  lower  stad,  then  eeonred  by  the  buttonhole 
to  npper  stud,  both  of  whicb  metu  Bitnre*  shoold 
have  neoke  nearly  jin.  long  from  base  and  }iD. 
tbiok.  Sevaral  hjnsa  mrgeoni  bara  leen  >iid 
approved  of  this  simple  tiasi. 

Should  any  abtiiikage  ooonr  in  waabing,  altera- 
tion of  battona  at  B  is  tbe  sole  work.  A  lad;r 
unrae  witb  sn  hospital  diploma  ia  tbe  Uteat  sppli- 
oant  for  a  pattern.  Ctaeapncaa  and  laadinssa  of 
oonatraetioD,  in  hei  opinion,  make  it  Talnsble. 


AQUBOUS    VAFO0B. 

[27064.]  —  "  KbssisotoSIAK,"  and  alio 
"J.  Q.  D.,"  in  a  loimer  letter  aak  why  aqaeona 
vapour  mixed  with  air  osuuot  be  deoomposed  by 
lieal«d  metallia  iron  with  prodnotion  at  hydrogen 
in  tbe  same  mauner  that  steam  Is  ?  The  eiplana- 
tiun  ia  very  limpla  :  Hetallie  iron,  when  heated, 
'■ ' "-ity  for   oxygen  ;  wl- —    ' '--' 


rith  ai 


H,0,  tl 


Sulty 


glini 


pukei  Dp  like 
*U1  gnide  yon  « 
Aoi^ed  fine  witt 


ive  ran  doable  flai  thread 
Lnd  drawn  it,  the  oloth  will 
■«  retiDiilo(apaperpstI«m 
oagb) ;  clean  shaep  a  wool 
•7s  moat  now  be  thioiC  ■-"- 


tUi  oontraoted  bag.  With  a  thick  penholder,  ttuO 
Ofnlaily  till  it  aeema  Bnabla  to  hold  more.  Com- 
jKU  Hub  cQihion  between  weigbte ;  go  to  work 
■pin,  taking  oare  that  the  wool  ia  well  distributed, 
ad  10  on.  Then  draw  the  threads  in  till  tha 
BaDtie  i«  nearly  abut  and  tbe  knots  lo  seoore  it. 
Bowpinehand  Imead  tbia  soft  ball,  and  force  it 
bto  the  rubber  oup    nnder  weights.     After  that 

Cwill  generally  find  that  there  is  stiU  a  little 
tapaee  ia  tbe  oletb  cover.  Through  tbe  small 
Ua  at  the  getheiiag  of  tbe  thread  puah  in  slowly 
lai  oontinnoualy  pinches  of  wool.  Again  put 
brtween  amooth  weighta  witb  a  board  over,  on 
wiicb  yOD  can  ataud.  Tbis  simple  prees  will 
Wfeot  the  euahion,  and  it  ought  to  be  down  )ia. 
Mow  the  edge  ot  rubber  cup,  for  a  reason  whicb 
•01  be  nndarstood.  Havicg  procured  two  thick 
and  idlid  briaa  etads  (mach  better  than  aoy  other), 
Itnueor  solder  them  into  the  light  obovoid  ptate 
1 1-16^  sheet  copper  at  the  same  distanoe  aa  the 
In  buttonbolei  in  belL  Under  tbe  copper  I  put 
1  thin  oval  to  match,  at  ati9  pasteboard;  etretob 
ay  itroDg  snpple  leather,  brown  or  fanoy,  with 
dita  to  paaa  over  Uie  itnd  beads  (damping  this 
leUlier  previously  makes  a  better  fit),  cut  out  all 
mod  within  Jia.  of  oral,  and  then  sew  it  neatly 
over  linen  cushion ;  then  try  the  fit  in  the  rnbbat 
np.  It  Dorrect,  you  will  put  the  pad  between 
boatda  in  a  large  vice  and  give  it  a  iqueaie.  pro- 
(MiDg  the  atad  heads  with  a  dip  uf  deal  plaak. 
I«na  yoor  work  tor    "    ^"~   ' — '  "  "  ~" 


werful  enough  lo  decompose  the  latter  and  lo 
ate  tha  hydrogen.  When  tbe  H^,  however, 
is  mixed  witb  a  large  proportion  ot  _frtt  aii/gtn,  aa 
ia  the  case  of  ordinary  atmoipherio  air,  tbia  free 
oxygen  entirely  auppliea  the  reqairements  of  the 
heated  iron,  and  tbua  most  completely  proteota  tha 
moleeolea  c^  H,0  from  dcoom position. 

The  hot  iron  nniles  tar  more  readily  with  tbe 
free  oxygen  than  with  oxygen  already  oomhined 
witb  hydrogen  ;  and  since,  in  the  case  disonuet? 
tbe  former  la  enocmoualy  in  excess  of  the  lattei 
we  can  confidently  regard  tha  decomposition  ( 
H,0  under  such  oiroumitaaoes  as' impossible. 

7. 8. 0. 


.saued  in 


>the  a 


Icred  CO 


dtha 


MDant  ready.      Taki 
■Biar  bottom  of  — 
Mve,  intiodace 
Ubltatick    thi 


QviU  jon  will  bj 


,n  ball  "w 


■   from 


rcbbei 


witb 
.pply  it  thickly  tu  the  top  of 


wftv  11  Bdca,  Lueu  apfjiy  ib  uiici 
nil  and  inside  rim  of  the  elastic 
kttom  aorface  utitnd  plate  in  same  way,  aad  thee 
•aploy  a  damp  or  vice  the  same  sa  before,  and 
iMTa  Uia  work  to  dry  fur  24  hours.  Tbe  simplest 
hxm  ot  pad  for  aquatic  sporta  or  very  poor  persont 
hnarely  the  same  sort  of  cuahiua  made  of  Sue 
•Utaa  slnSed  with  aoFt  horsehair.  Two  ationg 
Mital  collar  bnttons  are  let  into  a  piece  of  light 
hetlier;  this  ia  afterwards  aewn  on  to  tbe  olutb, 
udcaabe  atteobed  tu  tbe  band  iastantly.  Thb 
Up  strap  ia  best  made  of  the  tape  uaed  to  carry  tht' 
Mhu  button  holders  ot  braces,  about  (in.  broad  ; 
•  piece  uf  tbe  best  plaited  eash  cord  is  used  aa  a 
Oa,  the  edgea  of  aald  tape  united  over  it  br 
living,  except  at  each  end,  whioh  ia  lined  with 
Bcnm-holland,  and  button  holes  made  aa  in  akalob. 
Biealy  of  fit  in  thia  strap,  when  on  tbe  bod^,  ia  uf 
Iha  £nt  importanee.  It  may  be  covered  with  lisl. 
"wiah-laathei. 

1,  the  Up*  band ;  B  C,  metal  butlona  as  osed 
n  troaaara ;  D  B,  bntlon  bolea ;  F,  front  view  oj 
N;  0,  aide  view  of  ditto;  H,  hip  atrap  ;  I,  one 
■d  kMened  to  the  aingle  button  at  C  when  in 
*Mr ;  tha  oUiu  oul,  K,  li  brought  round  Cbe  neck 


_  .  ..  ...  iggested  tbe  pesai- 

bitity  ot  tht  co-exiateuce  uf  ateam  and  aqneoui 
vapour.  I  think  it  time  that  this  very  unprofitabli 
discussioa  waa  dropped.  If  "  Keoeiugtonian  "  hai 
read  tbe  previoua  oorreipoadence,  he  will  know 
that  I  have  merely  been  trying  to  aet  right 
"  J.  Q.  U.,"  who  aaserted  that  a  hot  atove  deoom- 
posed aqueouB  vapour  into  oxygen  and  hydrogen. 
"EcDsingtouian  "  himself  appears  also  to  misun- 
derataod  the  qaettion.  When  steam  ii  deeompnaed 
by  iron,  it  ia  alwaya  in  a  confined  space  from  whioV 
air  is  mora  or  laaa   excluded,  and  the  steam  an 


,     the    iron     beoomea    soperfi 

oxidised  and  tbe  hydrogen  eacapea.  In  a 
warmed  by  a  ttove  the  ai^ueoni  vapour  cannot  play 
the  part  of  ateam.  In  tha  first  place,  the  quantity 
is  small ;  it  is  in  conatant  circulation,  and  doea  not 
come  into  oootaet  with  the  iron  nnder  pressure. 
Of  oonrse,  iien  will  rust  in  a  damp  atmosphere  ii 
tbe  iron  ia  cold,  beoanse  it  then  beoomee  moiat. 
A.  P.  S. 

STBUoTuaa  of  asaohnoidisous  a. 

[£7066.]— GBANTiNa  Hr.  Morland'a  reaaona  a) 
correct  (letter  2T02T)  for  not  being  able  to  aee  the 
fine  markinga  well  from  the  Grothio  window  aide 
that  ahonid  atill  allow  the  angular  perforation!  to 
be  seen  as  well,  or  better,  from  thst  aide ;  but  aa  a 
matter  ot  fact  that  also  is  ill  defined. 

With  regard  to  tha  ohjectioa  lo  the  inner  film,  ii 
should  be  remembered  that  the  riba  go  tbreugb 
tbe  whole  thickneaa  at  the  diatom  and  wall,  there- 
fore torm  a  aapport  at  rs gular  iotervala.  I  mnal 
admit  that  tbe  frsoture  on  one  of  my  ipecimeai  did 
not  go  b^ond  tbe  Gothic  window,  and  feel  thi 


The< 


way  to  du  thia  would 
pecimeua  mooated  i: 


1  waota  clear 


Hy  BTxument  is  tbat  a  atracturelcis  memi 
will  explain  certain  appearances  in  differen 
loms  tbat  can  be  explained  in  no  other  way. 
Triceratium   fanaa  for  ioeUnce.      Tbe    hexagons 
there  are  large,  and  not  likely  lo  interfere  with'' 
definition  from  whichever  side  viewed,  end  yet 
fine  markinga  can  be  seen  very  easily  from  one  a 
but  are  very  Itl-defiapd  from  the  other. 

In  anawer  to  «  R.  O.  H."  (latter  27026),  I  ahould 
aey  tbis  diatom  conld  be  aeparated  into  at  leael 
four  diQeieot  platee — Sret,  the  itmotnreleu 


diameter  in  a  line  with  tbe  oiTcumferenM 

of  tbe  diatom,  then  a  plata  a{  fine  areolations,  alio 

'  '    '       lib  tbe  largest  diameter  radiating  from 

0  the  circnmf  ereace,  and  on  the  onteide 

of  all  a  thin  membrane  with  the  fine  markings.    I 

have  examined  almoat  every  apeciee  of  Arachnoid- 

isous  and  find  the  apparent  atructure  precisely  the 

me  except  tbe  fine  ntarkingi,  whiab  differ  very 

nch  in  aiie,  being  fin»t  of  all  in  A.  Japonicni. 

aasnming  that  the  platea  could  be  split  np,  I 

ive  left  out  of  oouaideration  the  main  riba,  aa  it 

poaaible  that  may  be  one  eolid  atracture,  and 

the  areolations  a  sort  of  girder-work  between. 

X.  7.  S. 

BAXBINO  WATBS. 

[27067.]— Ul  attenUon  having  been  drawn  to  a 

" '- 1  in  KXOLIBI 

signed  by  k 
le,  no  donbt  ealcniated  to  damage  my  repn- 
I  hasten  to  assure  yon  that  it  ia  ■  Mae 
,,and  absolutely  deny  being  the  author  of 
■acbleCter.  Trastingin  justice  to  an  old  supporter 
of  your  psper  you  will  print  this. 

W.  H.  WIUUK. 

GroaveDor-atreet,  Chester,  April  I. 

[Just  aa  we  exfjected.    There  ia  ■  Bedlamite  at 

_-krge  somewhere  in  tbe  neighbourhood  who,  for 

the  past  ten  yeara,  baa  amused  himself  by  Sending 

~  oommnnicationa  on  all  possible  aabjacts  under 

manner  of  aignatnres.    Sometime*  be  write*  to 

ne  of  OUT  correspondenta,  who  arc,  ot  connc^ 

astonished,  and  aometimea  he  naea  tbe  signsturea 

of  well-known    contributors,  who    get  replies  to 

letter*  they  are  supposed  to  have  writtaD,  whieb 

pnuletbam  atill  more.    There  is  no  doubt  that 

he  nimmnnication  referred  to  ii  one  of  this  indi- 

'idaala  freak'a,  whioh  somehow  eiaaped  onr  notbe. 

-Ed.] 

MANSBBI-a 

[27068.]- 1  KOTiCE  tbat  Uia  worthy  doctor  ii 
igaia  to  the  fore  with  hia  Treble  X  Mandrel.  I 
lave  never  ventured  lo  critieiae  this,  aa  tbe  Ama- 

ts  merita,  did,  1  believe,  accept  it  aa  the  standard. 


rionaly  inten'S  that  we  eball  ooniider  what 
the  work  in  baiul  is,  and  then  lubricate  out  of 
the  apeoial  bottle,  pro  re  nat&?  Thia  would  imply 
taking  out  the  mandrel,  wining,  and  replacing  it. 
That  won't  do  any  bow.  I  believe  the  doctor  is 
ight  aa  lo  the  principle  ut  chuck  fitting,  and  that 
le  form  ia  good  ;  bnt  I  do  not  thiuk  it  ia  at  all 
likely  to  be  adopted  generally  by  the  trade.  The 
-  loney  quesliou  will,  in  reality,  daoide  tbe  matter ; 
id  tbia  mandrel  will  only  pay  in  very  high-claai 
lathes  at  very  high-claaa  pricea.  Ia  the  lutein 
changaabia  mandrel  a  necessity?  Turneri  donot 
'  "--- ooatly  obncks;  and  tbe  facilities  of 
carriage  are  now  so  great,  that  i£  we  need  an  addl- 
tionsJ  one  it  is  a  very  eaey  and,  to  my  own  mind, 
a  tar  more  aatisfadory  plan,  to  aend  up  tbe  head- 
stock  10  have  it  fitted.  I  have  never  wondered  at 
the  Doctor's  hobby,  because  he  upholds  a  very 
tOHod  theory. 

No  doubt  >  ohnck  onght  la  run  tme  upon  two  or 
more  mandrela,  and  would  do  ao  if  SDon  mandrel* 
had  absolntely  no  defect;  bnt  if  it  will  not  pay 
to  carry  snob  theory  into  practice,  I  am  morally 
sure  it  will  never  be  done  ;  aueb  mandrela  will  be 
"  made  to  order."  Bnt  theaabjeotisone  of  intereat, 
and  the  dootor  haa  initiated  a  new  question,  upon 
whioh  I  hope  aomeone  who  knowa  will  write. 
What  length  should  a  collar  be  for  >  mandrel  ot 
given  length  and  aise?  Beginning  witb  a  knife- 
edge,  or  collar  ao  narrow  aa  to  endaoger  tbe  foroik- 
lion  ot  a  groove  in  tbe  mandrel,  when  do  we  arrive 
at  auch  width  ot  bearing  surfaoe  aa  will  give  snffl- 
cient  support  and  no  more?  The  trout  oollar 
bavmg  Uie  greater  burden,  how  small  may  tha 
other  be?  And,  again,  haw  doea  it  affect  tb» 
queetioD  ot  tha  bearing  aurfaoe  of  tha  front  eollai 
when  the  other  end  ot  the  mandrel  is  supported  by 
a  hack  centre  ?  I  cannot  hut  think  these  itemi  <a 
more  real  importance  than  the  question  ot  inter- 
changeable mandrels  and  cbnaka,  O.  J.  L. 


LATHB     KATTBBa,  TBBT    VABIOUB. 

[27069.]- ReoARDISQ  Mr.  Armatrong'a  chuck- 
fitting,  un  page  83,  it  atrikea  me  there  would  be  s 
difficulty  in  adjusting  shoulder  and  cone  to  CD 
anoLher,  ao  that  both  sbculd  fit  up  equally.     I  wt 
interested  in  the  sketch  he  gives  of  the  arraOf 
maul  be  has   fitted  for  ornamental  work.     If  - 
has   s  photo,  of  it,  and  will    sand  one  to    me 
4,    Clarence-road,    Tunbridga  Weill,  1  will  Ml 
him  one  of  mine   in  return,  which    ia   aomewb. 
similar.    The  meal  complete  thing  ot  that  ^"'°l 
know  of  ia  tbe  arrangement  contrived  and  made  D^ 
Mr.  Ibaia,  of  Brooklyn, 
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Jitn  better?  It  is  b  timple  forging,  whiob  goet  Id 
tbe  pi4oe  ol  the  deKtI-oeatre,  hariag  been  tamed 
iniide  the  iairi  when  lunoiDK  !□  the  maiidrel,  tkud 
then  filed  tlet  to  the  tarnea  part,  eo  »  ju>t  to 
"      "  ■  ig  tool.     It  ii,  thi 


fore,  trae  with  the  tientce,    end,    vhea    uaed  for 
driliing,  the  drill  goes  atrBight  through  the  middle 


with  DO  trouble. 

I  lee  "A  Cauntry  Peraon 
61839)  to  mike  tniet  drills,  u 

"  ■  eimple  thing."  I  fe«r  be  would  require  a 
ontter  for  BTeir  liie  ol  drill  he  mnkei,  coating 
kboDt  3i.  e>eh.  Sacelj  be  might  Umoat  u  well  Uf 
to  m^ke  Bteel  nena.  Cbarobill'e  book  (bv  Brown 
md  Sbup),  on  "  Univeraet  Hilling  Hiohiaea,"  de- 
■eribee  the  proeeia :  it  coeta  6a.  Ed.  On  p»ge  461  of 
VoLXLHI.  is  »n  .pparatHs  for  msking  T  drills 
«n  the  lathe  ;  but  I  do  not  think  it  would  iDoiwed. 
Tan  raqaire  &  oiroolu'  enttei,  not  s  loaud-ended 
ODe.  Then  70Q  have  to  relirre  the  aidea  of  the 
drilU,  kod  tbea  to  harden  ud  temper,  whiob  ia  all 
nUiar  difficalt  tor  anjoae  who  ia  not  oonstantl; 
doing  it.  On  page  362  of  Vol.  XLII.  ia  abawn  ■ 
bncket  for  aettiug  apper  psrt  of  slide-rst  ap- 
right.  I  heve  thia,  ind  find  it  ver;  naefol.  For 
«  twist  drill  vou  would  require  to  tom  the 
bottom  of  the  br&cket  round  to  the  proper  engle 
lot  the  inolination  of  the  twiit,  snd  then  h>Te  on 
the  proper  change  wbeela  to  give  the  spiral ;  the 
ontter  must  be  csrried  in  a  itrong-geared  driller, 
which  will  drive  it  at  about  two  leTolutioDi  to 
eaoh   tiead.    Then,  baring  adjusted    the    cnt  to 

Cper  depth,  you  would   turn  the  lead  screw  by 
id,  and  drive  the  cutter  by  the  foot. 
Tbu  week's  issue  contains  to  many  interesting 

thinga.  one  hardly  knows  where  to  begin      ^ 

very  glad  to  see  Dr.  Edmunds  back  sgem 
m.  May  I  ask  him  and  "  Bos  "  for  what 
they  propoie  to  have  a  aorewed  noee  on  1 
oentre  ?  and  bow  Dr.  Bdniunds  woQld  use  thi 
on  the  baok-gear  spindle  ?  For  medallion  taming, 
perhaps  7  1  on);  wish  Ur.  G.  Birch  would  respond 
to  Dr.  Hdmnnda'  appeal,  and  that  he  would  send 
photographs  and  descriptions  of  the  many  new  and 
aoamdj-kuown  apparatus  which  be  makes  from 
the  designs  of  Mr.  Jesse  Lowe  ;  but  if  he  ia  too 
bnsy  to  do  this,  if  he  will  plaoe  the  information  at 
my  disposal,  I  will  make  mjreelf  the  eiponant  of 
his  work  to  the  leaders  of  tbe  "  E.U."  in  return 
for  the  iofoTcaation  I  should  reoelie.  I  am  afraid 
to  go  forward  with  our  lathe  design  until  1  am 
Boquainted  with  the  requirements  of  the  medallion 
turner,  eo  as  to  make  provision  for  it  in  what  w( 
have  oalled  the  "  EM."  lathe.  I  am  sure  man] 
will  he  pleased  with  thedeacriptiuoatMr.  Hadan'i 
wrewing  apparatus,  bo  clearly  described,  beeauae  it 
looks  like  tbe  sort  of  thing  an  amateur  oould  maki 
foi  himself. 

"J.  H.  G.'s"  observations  appear  to  me  veij 
sensible,  though  foBuded,  I  think,  on  a  misappra 
hensioD.  My  letter  above  his  explains  partly,  and 
I  hope  Col.  J.  Campbell,  or  some  other  maf-- 
matical  reader,  will  confer  a  pahlie  benefit  b; 
Testlgating  the  problem  suggested  at  the  end  of  my 
letter.    The  word  ir -'-'--- '= '■ '--^ 


discuss  the  primary  qaestioDS  of  the  form  and  siie 
-'  the  mandiet-nose  and  of  the  sorew-^thread. 

OUTTINO  OaOOVBS. 

[S  7071.}— Fob  the  benefit  of  those  who  may 
wish  to  make  hollow  drills  without  the  previous 
labonr  of  oanstmoting  a  cutter  wheel,  I  was 
Induced  to  ti?  an  eiperimeut  whiob  has  proved 
saooessful.  Having  forged  and  finished  the  flat 
portion  and  shank  to  deiued  gange  and  lengih,  get 
a  new  rat-tail  file,  tbe  larger  part  of  wliicb  is 
equal  to  tbe  required  aegment.  With  this  make  a 
furrow,  or  groove,  about  half  diameter  of  said  tool, 
across  a  slip  of  hard  wood,  Sin.  long,  lin.  broad, 
and  lin.  thick  J  break  o9  about  Sin.  of  the  point 
end  of  thia  file;  put  '     '  -  ■■   ■  ■  ■  ■■■ 


till  end  of  file  rests  aoonrely  in  the 

lutonabit  of  hollow  lead  to  prevent  abrasiou]. 

he  T   rest  bar  across  the  shears ;  place  the 

wood  alip  thereon,  the  file  resting  in  the  farrow; 
aeoure  yonr  drill  by  the  shank  io  any  kind  of  ti^bt 
clampor  band-vice;  apply  tbe  broad  end  of  drill, 
(previously  a  little  hollowed  by  hand-filing),  to  the 
revolviug  rat-tail,  with  h_firm,puihiiig  motten  along 
the  thicker  portion,  tilt  yon  gat  near  tbe  chuck  ; 
"^'-'-  process  to  be  oonstantly  followed,  aaisg  plenty 

Jt  soap  as  lubricant).    I  sncceeded  on  a  rather 

hard  bit  of  steel,  the  first  trial,  having  none 
irlyannealedat  band.  Harrison's  book  informs 
e  made  minute  wheels  tor  grooving  the  points 
iwiu^  macbiue  needle* — us  operation  which 
wsa  previously  performed  by  band-Iaboni.  I  sub- 
join sketch  of  iKn"»  ad<nstmeDt. 


Bos  "  for  what  pnrposet 
rewed  noae  on  the  baok- 


LATHB  HATTBKS. 


chnoks  to  thi 

iaetis 


bohav 


il  defect 


'!l  Yh, 


This 


.__  .mpossibility  of „  _„. 

ohaek  at  a  time  which  will  fit  the  nose.  It  would 
be  Impossible,  without  grinding  the  piece  of  the 
ohack  A  into  its  place  against  the  face  of  B  and 
tbe  female  oone  of  the  noae,  1»  insure  perfect  oon- 
taot  between  the  earfaces  of  A  and  B,  and  those 
of  tbe  male  and  female  cones.  Tbaae  surfaoe* 
would  consequently  be  altered  at  each  time  of 
fitting  a  chuck,  and  tbe  last  chuck  mad*  would, 
therefore,  be  the  only  one  which  would  fit. 

referred  to  by  "  B,  B.  F."  The  report  on  the 
sdrew-th reads  is  not  of  much  value,  unfortunately, 
as  the  qnestiona  are  notgiven,bntonly  the  answers, 
A  large  number  are  in  ftvour  of  a  standard  pattern 
aad  aliquot  rates  of  screw-thread. 

I  have  jnat  seen  Dr.  Edmunds's  letter  in  the  last 
nlunber  of  the  "  E.  M.,"  and  bop*  next  week  to 
•and  a  sketob  and  oaloatations  of  the  proportions 
neoastary  for   b  traveriing  mandnl,  ud  also  to 


__,  a,  bar  of  T  rest  with  ali^  of  grooved  wood 
thereon.  B,  Drill  ehuck  with  Sle  held  tights 
0.  Femaleoentre  on  spindle.  B.  The  end  of  tool 
ruDDlng  in  lead  ping  (tin  would  be  batter).  The 
intendeii  hoUow  drill  must  be  well  eeoored  at  a 
slope  sufficient  to  keep  the  fingers  of  tbe  operator 
olear  of  tbe  file.  This  simple  mode  of  grooving 
metal  will  do  for  small  chuoki,  and  other  applianoei 
I  think.  Bo*. 

NIBIATT'S    SOXBWINO     AFPABATUS. 

[27072.]~Thb  letter  of  my  excellent  friend, 
"P-A.!!."  well  answers  "  J.  M,  G.'e"  answer,  ai 
isnotunasnal,  by  another  question.  The  theoretical 
defect  has  been  in  tact  obliterated  by  Hr.  Niblett. 
At "  F.  A.  M.'s  "  request  I  cut  a  series  of  pitchet 
with  a  single-poiut  tool,  and  with  the  expected  re- 
sult that  ule  threads  slightly  approached  eaeb  other 
at  each  end  of  tbe  traverse,  previous  to  running 
into  a  single  Una.  But  I  hwl  used  tbe  first  eorew~ 
iug  apparatus  made  bj  H r.  Niblett,  in  which  be 
had,  as  I  found  anbsequently,  noticed  this  detect 
and  by  opening  out  the  carved  ridge  at  those  twi 
points  he  has  equalised  the  traverse  fur  al 
pitohea. 

The  patient  perseverance  of  tbe  inventor  wol 
my  admiration  from  tbe  firsL  He  bse  not  had  thi 
advantage  of  a  mathematical  training  or  scieutifii 
education,  but  is  a  practical  mechanic,  and  had  to 
work  ont  under  al!  conceivable  difficulties  this 
unique  invention.  The  readers  of  the  "  E.  If 
will  therefore  also  remember  that  be  is  hoping 
obtain  bis  hardly-won  reward  by  the  sale  of  tt 
clever  and  effective  apparatus. 

I  was  wondering  wh)^  the  invention  had  met  with 
tbataggravating  reception— ^jwa^-inyii/enfe — *  '  '  ' 
is  worse  than  the  most  hearty  abuse  ;  becaui 
mere  ingenuity  of  the  device  is  calculated  to 
mand  taa  attention  of  all  who  are  interested  in 
novel  mechanical  appliances,  and  apart  from  bein| 
in  design  a  very  beautiful  theory,  it  is  in  the  re 
ault  a  capital  wockahop  appliance,  and  iy  «□  mean 
a  naiethiji  lertiBing  apparaiai. 

It  is  hardly  worth  while  to  aay  that  I  have  n< 
interest  beyond  what  all  oni  readera  ought  to  feel 
in  an  invention  of  this  kind.  I  never  saw  the  in- 
ventor in  my  life ;  bnt  if  ever  I  meet  him  be  will 
have  aa  hearty  a  handshake  as  I  know  how  to  bestoi 
Many  an  invention  of  far  less  value  has  received 
Society  of  Arts  medal,  and  I  shall  certainly  hesital 
about  reporting  other  clever  Doveltiss  if  this 
coDsignea  to  a  oold  ablivioo.  O.  J.  Xb 


aOIAUR  -  BI.INDIfBBB     AXTD     lOHOB- 
ANCB  OF  OOLOITB  NAJCBS. 

[27073.]— Hat  I,  as  one  who*e  work  dekla  mngh 
with  colour  and  colours,  add  to  Ur.  Stzettnt^ 
remarks  on  the  subject  a  further  critioiim  of  the 
ekeina  of  wool— namely,  that  if  those  oaed  }n 
Captain  Gallon  at  the  Health  Bihibition  are  a  bt 
(peoimen  of  them,  they  are  wcetohed  aamplaof 
oolour,  and  that  a  man  might  well  fail  to  reeof- 
nise  BUy  analogy  between  the  oolonr  of  graa*  whia 
lie  calls  green,  and  the  muddy  brown  whiofadid 
Jntyforoneof  the  four  tints  of  green  ona  wa* 
asked  to  eeleot  There  are  few  aubjeota  wban 
luore  divergence  of  opinion  is  to  be  expected  thsa 
iu  naming  coloura.  Homer  gives  tbe  same  oolon- 
iiame  to  tlie  sea  as  to  wine,  and  on  thia  gronad  it 
haa  been  learnedly  argued  that  the  Uomerio  Greeks 
were  oolocr-blind  :  yet  I  doubt  not  if  hii  eup  had 
iven  snrreptitiQUsly  filled  with  sea-wat«T  he  would 

observed  tbe  difference  without  taste  or  smsU 

of  it.  I  do  not  deny  the  reality  of  dichroic  viskiL 
(lolour-blindDeai :  I  only  impeaoh  the  aoonraoy  cc 
Kteat.  W.  A.8.B. 

BAII.WA'S'-BIQHAZ.    LIOKTS. 

[27074.]- 1  HAVE  read  with  mnob  interail 
ittera  27005-27007,  from  your  aorrespoudenk 
Mr.  Strelton  and  "  Rover."  It  is  quit*  dear  (hsi 
letore  long  the  question  of  railway-signal  lighh 
rill  have  to  be  settled  on  a  oommon-seuse  fDOUn^ 
t  is  a  characteristic  of  railway  oompaniei  atths 
iresent  day  to  spend  their  money  in  beating  aboit 
he  bush,  and  in  perhaps  adopting  an  interiot 
article  in  preference  to  a  good  one  at  the  aam 
price.  Common  sense  tells  as  that  red  and  fma 
are  tbe  colonrsfor  signals,  and  that  whit*,  alcboa^ 
it  ia  very  distinguishable  from  a  distanoa,  ia  n- 
safe.  I  understand  that  tbeoompaniea  have  formal 
on  signalling,  and  I  should  muoh  lika 
to  hear  how  they  are  getting  on.  If  there  is  N 
result  from  their  deliherationa,  then  it  migfal  It 
ftdviaable  for  aome  powerful  and  authoritative  half 
leriooaly  draw  the  attention  of  aeveral  lines  la 
thaii  vary  defective  system  of  signalling. 

I  beg  to  differ  from  "  Bover  "  (27006),  about  tim 
S.B,  backlights,  I  have  tried  them  and  foond 
them  quit*  distinct  from  tbe  green ^ clear"  sigaali 
even  in  very  foggy  weather.  It  is  not  a  manvs 
oolonr,  but  a  very  deep  blue,  and  I  think  it  answen 
admirably. 
The  Hid 

tApplebj - 

Rover  "  remarks  ;  but  he  is  wrong  in  saying  Uiaj 
are  retrograding.  Thia  ia  don*  on  aooount  of  tbi 
N.B.  oompany'a  signals  all  being  red  and  whit*, 
and  at  these  pointa  the  Midland  and  N.B.  esa- 
paniaa' system formaajunction.  Although  Hidlanl 
signaling  ia  very  bad,  still  it  is  as  well  to  do  il 
justice. 

As  regard*  the  recent  accident  at  Oarlisle,  I  may 
say  I  perfectly  agree  with  "Rover"  («7007),ail 
know  the  station  welt.  ' 

I  hear  that  several  N.B.  drivers  have  beenietiisj 
on  aocount  of  colon r-blindneas  (Tj.  To  whattiM 
were  they  subjected?  There  is  such  a  thiiu  as 
being  able  to  distinguish  between  oolonra,  and  not 
to  know  their  names.  This  is  properly  oolonr- 
ignorance,  and  should  not  disqualify  a  driver  from 

bnUding  "ain^* 

__^ ^,    ..   .   d  nniqae  faatena* 

FarticuUri  will  be  fonnd  in  tbe  EaittBai/  Ntm  U 
the  19th  March.    One  will  be  sent  to  the  SaltailS 


f37076J-I  S 
Iter  (37015)  fi 


_j  your  i««ne  of   April  Wa 

from  Mr.  Stretton  in  referenoe  to 

. paper  on  brakes,  which,  in  oonunoc 

fairness  to  the  latter  gentleman,  ought  not  to  psM 
unnoticed. 

Mr.  Marshall  treated  the  subject  by  dealiil 
with  the  vacuam  and  pressure  brakes  as  at  pre- 
sent in  uae;  Hi.  Stretton,  on  tbe  other  hsad, 
carries  us  back  seven  years,  by  referring  to  icD* 
trials  which  took  place  in  1880.  Thia  aorely  oanni« 
be  oonaidered  to  b«  throwing  "  further  light  upoi 
the  snbject." 

Again,  the  aatomatic  vacanm  brake  qnoted  tq 
the  writer  of  the  letter  was  the  Banders,  and 
net  the  brake  now  known  as  the  "Vaouua 
Aatomatic."  I  have  a  copy  of  the  official  report 
before  me,  and  1  take  the  following  from  it: 

"  These  experiments  do  not  aSord  sufficient  data 
for  full  and  laircomparison  of  the  stopping  power* 
of  the  aeveral  brakei  employed."  "  For  these  aad 
other  reasons  these  trials  cannot  be  Uken  aa  faidT 
competitivi 


Now  I  0 

onsider 

tbe  above  faoU  show  that  Iha 

figures  giv 

misleading,  and  the  report  ought 

the  brakes 

tried. 

.0  say  nothing  of  one  which  was 

One  thing  the  report  does  show,  that  the  L.  and 
Y.  B.  has  thoroughly  tsBt«d  the  oapabilitie*  of  the 
VTeitinghunse  brake.   After  maoh  •zpetiaoo*  willi 
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>l^rdiiig  tbs  poiition  of  ths  itond 
air,  ud  ths  fut  thit  Uib  tic  for  aapplfiag 
anm  bnke  mutt  eater  by  the  &npJiB>tioa 
>Q  the  engius  and  ia  tba  ruu.  I  fail  to  his 
latcmsnt  >ncb  m  ttiii  provei  auftbiag  ;  fuc 
kkM  moat  be  controlled  throagbonC  tbe 
xun  the  eagine  ;  It  mitten  Eiot  nbere  iu 
I  etored,  and  the  aimpleib  mannet  in  wbieb 
be  done  will  be  Ihe  beat — in  •npport  of 
might  res&U  the  worda  of  the  evec  nmona 
Watt,  of  (team -engine  lame — "  Of  all 
int  proTerbiillT  in  mMhaaiam,  Ihe  aupiei-  ~ 
oe  u  aimplioit;."  Gmi.  Klsm>iL 

>ak«-itreet,  Driwki'a  Bar,  MaocheiUr. 


THB  BRAKB   QVBSTION. 

!.] — In  the  oorreipoadenBe  irhioh  baa 
i  in  joat  aol  nmiu  no  letereaoe  hai  jet  been 
the  oonatanc  trosble  we  have  on  the 

Sheffield,  and  Liaauloihire  with  the 

tri-oonpling.  Ic  eomea  diioODneoted,  and 
I  brake  taila— and  to  anmeroiu  hare  the 
beoome   that   thia  notioe  baa  jiut  been 


id;. 


"  [COPY.] 


d  LiQOoloahire  Railwaj. 

"  Offioe  (J  Bnperintendent, 

•■  Harob  M,  1887, 

"Notice  to  Dbivebs. 
ODg  ai  it  i)  (onod  naoeatair  to  nee  a  tri 
;  to  form  a  brake  connection  between  th 
ir  tender  and  the  front  vehiete  of  thetiaiii 
«  year  dnt;  to  aee  it  it  effaotnall;  wonred 


are  given 
:eept  no  eiooee  < 
" (Signed) 


nnderatand  that  for  the  future 
itever  for  anoh  failaret, 

Thomas  Pabkbr," 


tying  a  brake  tugetber  with  at 


nind  that  it  in  in 

ad  object  i«a  natnril  oonaequenoe.  When 
waa  firit  introduced,  the  power  wai  olaimed 
telling  the  correct  time  by  atriking  the 
the   inaide  of  a  glaaa  tamper,     I  neTsr 

'.0  mtlal  waa  Chen  required  to  be  planed 

.  by  aimilar  meana.  It  ia  a  miDiatuie  table 
»  leg",  one  being  a  pencil ;  two  pertoai 
reit  their    haadi    on    the  top,    and  after 

fur  aome  time  the  Uble  begina  to  more. 
ltd  plenty  uf  fun  out  of  this  apparataa,  and 
ake  it  write  aajthiog  I  cboea  by  ^ight 
of  two  Sngers,  while  my  eotlahoTateur  wi  - 

anconaoioDi  of  any  directing  force,  an 


.BOIBIOAI.  THSBAPBUTI08, 
t.J— I H  AVE  both  performed  and'witaeeae 
nderful  curea  by  galTaniam  during  Ibelai 
I.  In  my  long  eipeiienue  there  are  fe 
in  wbioh  properly  applied  forma  t 
ly  are  objectionable.  The  late  Dr,  Goh 
d  wae  a  leader  ia  thia  branch  of  aurativ 
It,  and  wu  well  aucceeded  by  Harry  Lob 


full   of  illiist 


local  admi 


and    Ulikial 

I  have  h*d"ll 
and  all   kini 


nof  th, 

1   by    LindBsy         "    " 
ipma.    1   think  that  ever 
huuld  posaees  thia  book, 
•-electrio,  electco-uiagaetii: 

ermaBber'i  inventions. 
(urmt  and  combinatiuna  are  bes*  suited  to 
:  uBo  and  telf-tieatment.  I  will  atate  aa 
11  poeaible  tbe  diaorderi  where  I  have 
hem  valuable  and  tbe  bodily  ailments  on 
ley  worked  magical  eHeeta:— Torpid  liver, 
.tioQ,  pilee,  dyapepiia,  general  debility, 
from  levtrs  or  eibanation  from  overwurk, 
Art,  affeoti>^a  of  the  bladder  and  urinary 
facial  neuralgia,  touthache,  muscuJur 
jam,   rheumatic    KweUiati)    and   enlarge- 

paralyaii,      writer'i      cramp,      loaa      of 
ud     many    more.      All     the     normal 


ing  ttimnlna.  I  have  noticed  aa 
atatement  that  the  effeoCJ  of  all 
aaaiated  and  haatened  ia  their  operation  when  the 

region  of  the  liter.  I  have  been  a  anSerer  toi 
many  yeira  from  tbe  eombined  martyrdom  ol 
broken  bonea  and  tbe  aequeln  oi  jungle  feven,  ac 
that  I  often  wear  a  Pulvermaaber  with  broad  linki 
in  the  lumbar  region  in  bad,  removing  it  when  I 
riae.  From  a  week  to  ten  dayi  of  thia  application 
alwaya  reatorea  my  vital  energy  and  remove*  all 
paina.  When  I  moved  thia  galvanic  appliance 
during  the  day  time  I  noticed  that  ay  watoh 
occasionally  itopped,  and  •andry  tooli  —  filee 
especially — became  magnetic  Facte  aabitantiated 
by  the  watohmaker'a  memo  I  alluded  to  '  '  ' 
veek'a"B.  H."  A  vary  clever  anrgeon  II 
India  cored  two  or  three  borsei  of  that  aoddan  and 
'lonely  inonrabla  paralysii  of  the  loini  known 


strong  intermittent  current  sent  through  the  lei 
of  the  diaeaae,  I  have  been  informed  thi.. 
inteatinal  paraaitea  of  all  kiudi  can  be  dlalod^ed 
by  a  properly  coDduoted  carrent.  Golding  Bud, 
at  a  laotara  illattrating  the  power  of  a  current  to 
restore  euipended  tnnotiona,  exhibited  artificial 
perlataltic  action  in  a  dead  oi.  Bo*. 

KBDIOAIi  BLBOTBIOITT, 
[3T0T1).)— I  WAS  very  plaaied  to  aee  Mr,  G. 
Smith's  letter  on  this  Bnbject,a8  there  is  scarcely 
any  branch  of  therapentioa  oonceming  which  there 
ia  such  appalling  ignorance,  or  in  which  quackery 
ia  BU  rife,  a*  in  the  application  of  electricity  to 
the  human  body.  I  trust  that  those  of  "onr" 
readers  who  contemplate  oaing  thia  valotble  agent 
will  profit  by  his  lucid  ramarka. 

In  alluding  to  tbe  angmentation  of  current- 
strength  obaerved  when  a  current  ia  rBveraed,  after 
E sating  a  short  time  through  the  body,  Mr.  Smith 
aa  touched  on  a  mncb-veied  point,  of  whioh  to 
far  DO  aatitfactory  eiplination  has  been  given. 
Bnch  an  inoTaau  might  be  due  (1)  to  a  diminution 
of  the  external  resiitanoe  from  soaking  of  the 
epidermii  and  hyperemia  of  euhjacenc  atmatnrea, 
or  (2)  to  an  increase  of  E.M.F.  in  external  oircnit 
due  to  polarisation  of  tbe  body  and  eleotrodea. 
Tbe  first  theory  la  disposed  of  by  the  fact  that  the 
increased  current- strength  ia  only  temporary,  and 
soon  falls  to  its  former  level ;  while  ic  has  been 
objected  to  the  aeoond  that  no  Diilarisatiun  current 
in  [be  body  and  electrodee 

this  anbject  by   Walter  a 

"    '-   -  jt  yet  evident  i    um   iiucic    ••   (uoug 

it  it  ia  due  to  aome  form  of  polarisa- 


id  bv  the 


JfBMOBAHDXTM  ON  WAI0HB3, 


of  the  I 


roid  during 


[27080.]— The 
ihe  storm,  described  by  "Bos,"  »  auniy  uue  w 
ihangea  oif  presaore.  It  ia  not  neoeaaary  to  ima- 
|ina  the  aotion  of  any  electric  force.  A  well-made 
,inaroid  i>  so  aenaitive,  that  it  will  reoord  a  ohange 
of  prcsBure  due  to  a  difference  of  fift,  in  altitude. 


F0TTT  AND  STOFFIHa. 

[2708L.]— EVEftVONB  knows  what  patty  ia  like, 
when  by  that  torm  ia  meant  tbe  stuff  (in  more 
senaee  than  one)  nied  to  hold  glasa  in  framea,  Ac. ; 
but  there  are  other  putties  or  atoppinga  nsad  in  tba 
higher  trades,  and  a  few  notes  on  them  may  be 
useful  to  aome  of  your  readers.  Comman  putty  is 
made  of  whiting  and  linseed  oil,  which  make  ■ 
very  good  article  of  the  kind  ;  better  than  when  the 
whiting  ia  mixed  with  marble-duat  and  fish  or 
cottonaeed  oil.  Such  putty  aa  either  of  Che  above 
ia  not  fit  for  nae  in  guod  work.  We  muat  go  to  the 
carriage-painters  for  tbe  best  kind  of  putties  or 
atoppingn.  Hard  atopper  ia  luade  by  mixing  dry 
white-lead  and  brown  jipan  to  the  deaired  con- 
sistency. Ordinary  putiy  is  made  by  taking  equal 
parts  of  good  whiting  and  dry  wbite-leajl,  and 
mixing  to  a  putty  coDiisUnev  with  equal  parte  of 
carriage  rubbing  vara  is  b  and  brown  japan. 

Tbe  beat  putty  made  fur  ute  upon  any  part  of  a 
carriage  or  waggon  ia,  however,  made  as  foUowa  :— 
Take,  aay,  llh.  of  dry  white-lrad.  Jib.  of  whiting. 

propel    eunaiotency    with  equal   parts  of  rubbing 
;.!.   .-J    1 japan.     Tbe  oily  lead  giving 

durable  under  ordinary  

good  judgment  abo 


used  in  the  addition 
of  an"y  oily  Tngredient  lu  putty  on  waggon  or 
arriage  wurk,  to  avoid  too  much  in  the  mULture, 
Glaiing  "  or  "  plaaleriog  "  putty  is  made  hy  mii- 
ng  whiting  and  brown  jipan  to  a  stiH  putty  eon- 

eo(t  enough  lo  spread  freely  aader  the  knife,  j  < 
Putty  fur  glass  frames  is  beat  mads  by  mixing' I 
ntailing  two  parts,  ground  lead  one  part,  with  i  < 
brown  gapan  to  a  thin  ooDsistenoy  ;  then  intimatoly  '  i 


mil  with  it  the  ebort  fibres  of  plush  or  velvet 
(whioh  may  be  unravelled  from  acrap  piecea  very 
easily).  If  not  thick  enough  to  spread  nilh  the 
putty  knife,  sdd  a  little  dry  white  lead.  Pntty 
may  be  made  of  any  of  the  earthy  pigmr-'-  ■'-  "-  - 
place  of  the  whiting  or '--'  -  ■"  ' 
IB  found  advisable  to  ui 

Telloi 


3f  the  whiting  or  lead^  and  in  many  caaei  It 
id  advisable  to  use  it  In  pnttyina  over  scrawl 
laila  on  maboaany  and  other Tiard  wooda. 
r  ochre,  amber^ndian  red,  do.,  may  thus  be 
Deed  to  advantage.  Putty  muat,  however,  be  made 
of  material  which  will  not  be  acted  npon  by  the 


without  beooming  ao  hard  tb 


aa  to  swell  or  oontraol,  and 
tbe  less  the  painter  baa  to  do  with  the  oil  and 
whiting  putty  of  the  glaiier  the  better,  for  tbe  lattor 
■ ithing  that  will  hold  the  glaaa  in  place 

<u.u.^  I^  A. 

B0ALS8  IK  SBAWINQ  OPFIOBS. 
[27082.]— What  acalea  are  generally  nied  in 
drawing  offices  in  your  country  I*  Here  there  hia 
been  aome  diacussion  on  the  matter,  a  Mr.  HeyoT 
having  stated  in  aome  articles  on  drawing,  oon- 
tributed  to  ,the  .^iwricaa  Machinitt,  that  "Ivory 
or  pa^er  aealea  ahoitld  not  be  used  in  a  drawiaE 
offioe. '  Now  paper  acalea  are  very  generally  need, 
~  acoordingly  a  critic  replied  that  "do  otheri 
ahould  be  used  where  drawings  ate  made  for  ma- 
chine shop  use,  for  all  pnrpoees,  and  on  all  oooa- 
sions.  No  other  scale  is  ao  cheap,  so  convenient 
for  use,  to  dorable,  or  so  eaay  on  the  eyea.  It  la 
perfectly  true  that  of  a  score  of  paper  aoales  18iii. 
lipQg,  no  two  will  agree  exactly  in  total  length  of 
graduation.  It  la  also  perfectly  true  that  this  la  a 
matter  of  no  oonaequenae  whatever  in  the  prodnc- 
tiua  of  aocarate  drawings.  It  ia  also  perfectly 
true  that  a  drau|htaman  who  dependa  upon  a  scale 


3  far 


drawing  will  take  more 

, r  greater  danger  of  error  than  the 

itrif ul  craftaman  who  aaeertaini  the  dimanaions  of 
lis  work  by  addition^  subtraction,  mtUtiplication, 
,uJ  division.  Bven  in  f nll-aiae  drairinga  the  scale 
luiuld  never  be  depended  on  for  measuring  up  tbe 
izea  ;  keep  a  acale  in  yoor  hand  while  patting  the 
iiiis  on  tbe  drawing ;  but  nae  it  only  aa  a  check  On 
iiur  figurea.  and  to  help  yon  out  on  the  even  inobes 
f)er  yon  have  settled  the  fractions  by  oalculation. 
Tbe  one  eaaantial  of  a  acale  for  draughtsman's  ose 
:<  uniformity  of  graduation.    One  inch  should  be 


8  long  ai 


.  diffar- 


sbsolute  ii 

iriiething  quite  different;  but  it  doea  make  a  dif- 
('rea:e  in  amall-acale  drawinga  if,  having  aet  ofl  a 
Ilia  of  messnrements  from  the  edge  of  the  auale, 
b?  scale  is  moved  aloEig  on  bbe  line  and  a  diaoie- 
niioy  appears  in  the  previous  points,  which  dis- 
ropancy  is  due  to  a  want  of  oniformi^  in  the 
dduattona  of  the  scale.  No  one  can  be  found  to 
I; iiy  that  the  paper  ssale  is  the  most  convenient 
>  use  on  tbe  board.  Dor  that  the  paper  sella  is  by 
iir  the  cheapest  and  oleauest  fur  tbe  paper.  Pro- 
t-rly  treated  tba  paper  acale  it  also  the  most 
[irable  and  tbe  laaat  afleoted  of  all  scales  by 
Lmgas  of  the  atmosphere.  The  correct  scale  for 
[diaary  machine  work  is  the  paper  scale, 
rintod  on  Brietol  board,  18in,  loag  ;  scale, 
ill,  ti  tba  foot.  In  aelecting  several  acales, 
i^kont  those  which  most  nearly  coincide  in  total 
:ugth  of  graduation.  As  toon  at  the  soalea  teach 
.      J 1 _!__  j^jj  one  two  heavy  coats 


e  of  cl 


hellsc 


ide  with  alcohol  (not  methyl),  and  if  poeaible' 
tbe  scales  have  twelve  hours  to  dry  before 
:ng.  Paper  aealea  ao  treated  are  about  tne  coloor 
ivory,  are  perfectly  olsan  and  agreeable  to  nse, 
jtd  a  hard  and  reliable  centre  for  sharp  pointed 
-idera,and  oan  be  wiped  clean  with  a  damp  cloth 
Any  time.  When  the  acale  ia  vorn  by  the  points 
the  dividers,  varsiih  it  over  again.  The  varnish 
Kill  fill  the  holes  perfectly,  and  1  have  naed  auch  a 
1b  a  year  and  a  half  constantly  before  it  wu 
rn  out.  No  finer  graduation  than  I6ths  is 
ded  for  the  drawing-board;  32ads  are  easily 
d  from  tht    Itiths    graduation,    and    Glths  r  — 


cnjec 


1  state  that 

I  drawings  ahould  have  every  dioiension,  radius, 
111  oentre  clearly  defined  by  ngnres,  broken  lines, 
id  witness  marks,  Nothiog  ahould  be  left  to 
baequent  ahup  meaaurement."     We  shonld  like 


Newark,  K.J, 


BmlBTfttiOn.- 


Three  Oompuaaa. 


1  numbet  of  circnlara  giving  in- 
e  Culoniea  have  juat  been  isaued 
,  Uie  Guiernmem  Bmigrante'  Information  USce, 
,  Broadway,  Weatminstor,  3.W.  These  circulars 
,n  be  bad  gratia  on  appliciitiun,  by  writing  or  par- 
n  ally,  to  tbe  chief  clerk  at  the  above  addiaaa, 

Hodbouki  for  the  respective  Culonius,  whioh  ate 
iiiliahed  at  Id.  each.  Tba  office  ii  under  the 
[lervisionof  tbe  Culonial  Uffioc;  but  while  the 
iLumittee  of  management  apare  no  pains  to  make 
e  information  as  accurate  as  possible,  they 
□not  hold  ihamselves  respoatiblefurtbeabeolute 
irrectnets  of  every  detail. 
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■  Ih  thiir  mnetri,  OBrrapmiltnii  vn  nipiti- 
I  rrquiUi  to  mmfioii,  in  taeh  ttutaaea,  IA>  lith 
nwiW  Bf  Ill4  qutTY  atkii. 


[61255.]— Zi 
A.  F.  Sba1is<pi 


—EmbrooBtloD.— For  the  benefit  of 
.iieii,  I  wiil  Kive  myei- 
tWTience  in  aabduisg  ft  oonatitatiuQklly  daruigad 
liver,  rtndered  atill  more  unrulj  bj  a  loDg  reii- 
d«ace  in  ui  UDhe&llby  dimikte  (nut  CidifoniiB)  and 
impToper  diet.  Before  riaiag  in  the  morniag,  I 
'— ~y  back,  claap  my  handa  under  i — 


d  (tba 


a  heel  t 


retcb 


B  Dp   lbs  ligbt  leg 


thsloina, 
tbe  move- 


from  tbe  hip,  atill  keeping  itatriight  and 
tbe  other,  and  at  the  aame  time,  bj  a  moi 
the  abdominftl  mtiadee   and   nuauli 
throw  the  riba  over  to  the  left.   Re> 
ineDt,  and  draw  Dp  the  left  leg,  i.B. 

feel  tbe  mngdea  i 

repeat  again  two  or  tnree  timet,  in  tQe  eyeaing, 
wben  retiring,  repeat  these  movements  if  the 
stomach  i»  nearly  empty,  hot  not  immediately 
Bfter  a  meal.  In  a  week  or  >a  yoa  will  be  able  to 
Btand  10  minatea'  eteady  banging  of  yourrDiaon 
yonr  liver  and  atomach  ;  and  if,  aa  ia  generally  the 
safe,  constipation  aocompaniea  tbe  aymptoma,  yoa 
will  find  it  gradnally  diiappeaiing.  In  my  own 
cue,  living  as  I  do  in  a  warm  climate,  1  find  that  I 
mnit  give  Dp  tbe  Dae  of  meat  atmoat  entirely,  alao 
■ngar,BDd  live  largely  upon  freab  frDit,  milk,  egga 

iipsringly),  brown  bread,  and  other  vegetable 
oodi.  A  daily  aponge  bath,  aa  much  open-air  ex- 
erciae  aa  1  can  get,  and  open  windowa  at  night  1 
rely  npon  (o  onre  all  my  ailments.  If  thia  beaefiti 
Mr.  Sbakeapear,  I  ahall  be  glad  if  he  will  let  n 
(the  readers  of  tbe  "  E.M.' )  bear  from  bim.- 
BackWOODHUAK,  Los  Angeles,  California,  U.S. 
[614^2.]  —  Bleatrlcal  Apparatni  —  I.e., 
OhacrinB  AaamnnliiitaTB  &om  Prlmttry 
Battatiea. — 1  do  not  a'  "  '  ■  ■■  " 
reply  on  tbia  matter,  it 
inch  cella  aa  thoao  he  deacrihes  in  aaawer  (01768), 
U  this  battery  would  need  recharging  alter  doing, 
■ay,  IGO  watt  honce'  work,  and  tbia,  loo,  at  a  pro- 
hibitivs  cost  of,  aay,  £}d.  per  lamp  hour  of  W 
Dandles.  Uy  work,  with  tbe  cella  I  employ,  ahowa 
I  can  get  1,800  to  2.000  watt  boDrsfrom  oaa  charge, 
and  can  light  a  20c.p.  lamp  fur  l^d.  (or  less)  per 
hoar.  In  ciiticiaiDg  my  reply,  it  woald  have 
Mr.  Coory  some  trouble  if  he  bad  only  r. 
correctly  before  rDibisg  into  print.  The  slat< 
that  it  is  cheaper  to  ran  lampe  off  accamn 
charged  by  batteries,  rather  tbui  ranning  i 
from  the  primaries,  is  certainly  wrong,  but  was 
never  made  by  me.  What  I  did  lay  waa  that  tbe 
loss  by  eo  doing  was  16  prr  cent,  (this  ahonld  i 
been  25,  as  my  letter  [-JTOISJ  will  ahuwj ;  bat  ..._. 
certain  advaatagea  coonterbalanced  tbia  loss.  Tbia 
is  very  diSerent  lo  what  Mr.  Cuory  wonld  have  me 
to  Bay,  1  am  Dot  an  advocate  for  lightiag  b; 
It  qonatnioted ;  bnt 


calves  in  the  United  States  and  Canada  :— lOlb. 

(beana  will  answer  as  well)  floor,  31b.  linseed- 

oake,  101b.  bran,  and  alb,  oatmeal ;  grind  them 

all  together  into  a  fine  Sonr,  and  stir  into  boiling 

water,   adding  the  meal   by   bandtnla  lo  preveot 

Inmpa ;  lib.  of   this  mUtnro  to  every   gallon   of 

— '--,  with  tbe  addition  of  one  teaspoonful  ot  aalt 

ne  tjkblespoonf  ul  of  brown  sugar  per  gallon. 

aniDg  calves,  only  give  one  part  of  this  grnel 

ree  parW  of  milt,  pradaally    iaereaaing  the 

qaantity  until  the  milk  is  completely  withheld  in 

about  a  week.  It  ia  aaid  to  contain  all  the  elsmenta 

milk,    YoDDgpiga  thrive  on  it  very  well,  par- 

iDlarly  it  they  have  the  niD  ot  a  clover  paalnre. 

I   have  raised  a  litter   of  yoDng  piga,  seveD   in 

.er,  which    ranged    from  701b.  to    841b,  live 

it  when  G.taotly  twelve  weeks  old.    They  bad 


plain    Dot 
attending  o 


then 


Sow, 


high  working  c 

of  accamDlators  ami  lua 

-work  would  be  higher 


the  a 


ork.     He. 


Bays,  again,  tfant  the  coal 
ing  batteries  todooerU'" 
aD  battcrlea  alooe  to  i 
.  ODtof  bit  depth  hei 
iciibea  at  ICs.  each,  for 


Take  thoae  celli 
example.    To  piodi 

wnoiiDg  thoae  cells  to  give  1*&  volts  per  ci 
diioharge  of    8-3  ampbiea,  we   shoDld  rei 
odla,  3  in  parallel  and  19  in  seites  i   this  would 
oost  £4(>  ISa.    Now,  U  aocDmDlatora  would  coat 
£25    14s.,   and    the   charging  battery  and  swltoh 
£13,  or  £38  14s.  in  all,  to  give  above  diaobarge. 
I  have  here  purposely  taken  a  cheaper  primary 
than  I  ought  to  have  done,  as  tbe  ooe  I  spoke  of 
00Bt<  about  70  per  oeut.  more,  and  is  about  700  — 
oant.   I>etter  anited   to    tbe   purpose.      With 
battery,  as  the  first  cost  Ib  higher,  althoDgh   : 
iDfinitely  superior  to  the  one  described,  the 
f erence  id  cost  would  he  a  till  more  marked.  1  am 
glad  Mr.  CoDry  givea  a  decided  aDiwer  to  "  lot 
lasb  statement  (61716)  by  giving  two  ioataDcei 
the  use,  for  a  leDgtbeoea  period,  of  primary 
teijes    roDDing  lamps   direct.     As  to   tbe      i 
perfect  apparatus  for  the  traDtformalion  of  elec- 
trical energy,  ia,"  I  ought  to  koaw  somethlDg  of 
this,  being  aboDt  tbe  first  ia  tbe  field  to  patont 
such.      Althoagb    the   primary    batteries   1  have 
>-■-=■■-'-  ■-avedifferei 


primary  battery  i 
t-eoormons."  Mr,  ijunry  w 
are  not  so  widely  diderent 
matters  after  all,  but  that  tli 
not  paosing  to  consider  the  e 
1  aald.— Elezcibicias. 


i  "ordinary 


f  be  dissolved. 


DDld  drink  t 
r  field,  '  ■  ■ 


a  plenty  of  deal 

They   were  from  'common  atoolc,   known 

"guttersnipes''   or  "rail-splitters,"   from 

the  length  of  their  noses  and  their  alabsided  build, 

hich   enables  thetn  to  slip  through  a  rail-fence 

ilhont  trouble.  Skimmed  milk,  with  the  addition 

some  ^en  food,  onght  to  make   his  (Thomas') 

piga  thrive,  even  if  oonfined  to  a  pen;  bnt  they 

tbiive  better   and  at  a  leia  coat  if  running  in   a 

wall  paddock — at  leaat,  we  find  it  so  in  the  States. 

2orn  alone  is  too  heating  foi  yonog  animala  ;  the 

^een    feed   oorreota    the    feverish   tondeucy   and 

iDcreases  the  sppetito. — BACKSWOOOaUAN,  Los 

4Dgeles,  Cal„  xf.k. 

[6 1647, J— American   Or»»n.-; Without  cuter- 

^fiio'lp.  85),  1  tiual  that  it  will  suffice  for  me  to 

explain  that  the  dimenaions  previously  given  (viz., 

KU  4in.)  for  oentie-board  was  merely  a  special  size 

to  suit  a  special  ciroDUi stance,  and  was  notintonded 

by  me  to  convey  the  idea  that   2ft,  4in.  w.i  the 

standard  width  for  all  centre-boards.    "J.  S.'a" 

organ  is  represented  to  be  a  nondescript  iuBtrn- 

Qt,  and  my  previous  reply   is  acknowledged  to 

i  this  speoial   oaaa  (sea  p.   20).    There   is  nu 

ndard    siie,    strictly   speaking,    for    American 

-_„aa  bellows  boards,  the  best  rule  being  to  make 

the  bellows  as  large  aa  possible,  both  in  length  and 

width,  as  each  case  wUl  allow.     It  is  not  for  mo  to 

to  what  extent  this  golden  rule  is  carried  out ; 

it  also  holds  good  with  regard  to  harmoniums 

and  pipe  organs.    "A.  C  W,"  baa  given  node- 

iption  of  the  iDBtriimeDt  he  is  making;  oCher- 

>e  1  Bbonld  have  anaweced  hia  query,   and  givea 

picetoauit  his  requirements.    -A.  C.  AV' can 

ke  his  oenlre-board  even  wider  than  2lin.,  with- 

:  being  pmzled  to  know  how  to  get  it  into  tbe 

,e.     My  wooid-be  critic's  adviea  to"A.  C.  W." 

iDt  making  aosle  drawiogs  ia  certainly  good  in 

way  ;  but  before  anyone  can  make  an  American 

"~  'lucceaafully,  he  must  thoroughly  ----'---■--.* 


a  then  ignitcc 
.Dd  a  half  or  I 


ir  oent.,  or  even  40  ps 
This  fact  I  leainC  inl; 

___    .    been    taken    in    tjyiii| 

Bolvents,      When  diaaolved,  it  ia  dilotw 

withoDt  filtering  or  oiidiaing  the  Pe  in  solatioii,aiii 

precipitated  with  AmHO,  well  bailed,  filtered,  sac 

___L.j  _;.L  ,.-.  _— .      All  the  Or  ia  obtaimd  it 

JO  a  little  of  the  Se  bni 

hardly  a'traoa'  of  the  Mn.    The   filtrato  will  bi 

iirbid,  but  thai  does  not  mattor.    Tbcpreeipitst 

-ich    the  filter    paper   ia  placed    in   a    platinso 

crucible,    and     there     dried     and    ignited,   tha 

.naferred  to  an  agate  or  smooth  porcelain  moitai 

and  triturated  with   4  or  5grm.  of  a  miitcie  o 

parts  soda  lime  and  1  part  KClOj,  the  miitrn 

.  added  id  amall   portions  at   a  time,  and  wtl 

■itorated  after  euoh  addition.    The  whole  is  tram 

irred  bank  to  the  crucible,  and  the  mortar  cleanei 

with  a  little  more  of  the  mixture.    The  crocibl 

bright  red   heat  for  an  bos 

Tbe  mass  will  not  fuse,  bi 

1  cold  a  few  taps  will   cause  it   to  leave  H 

ible  almost  dean,    Tbe  mass  is  then  trituiat* 

clean  mortar,  and  transferred  to  a  4oi.  or  6a 

er,  20cc.  or  S5cc.  water  added,  and  boiled.    I 

gbt  neoeEsary,   a  drop  or  two  of  aloohd  s 

hydrogen   peroxide   may   be   added   to  decompoi 

any  permongaoate,  and    Imiled   well   aflerwui 

Tbe  crucible    may  be   cleaned  with  a  little  liO 

r,  and  then  a  few  drops  HCl.     After  oooliai 

or  20oo.  HCl  are  added,  and  it  ia  then  wanwd 
oeaaarj,  until  all  dissolves  except  alittle  ai)i« 
poured  into  a  large  porcelain  dish,  into  whid 
intityot  a  solution  of  FeSU.  in  dilola  H^, 
rately  meosared  fay  a  pipette,  is  added.  Fui 
otthe  FeSO,  is  oxidised  to  Fe,  {SOJ,hrmM* 
'  '  '  '  aoid,  and  the  remainder  of  tli< 
ited  by  titration  with  slandsii 
biohromato  solution.  Another  titration  ii  il( 
made  of  eiaolly  the  aamo  volame  ot  the  PeSO 
--'  -=-T  direot,  and  the  difference  between  thetm 
s  is  a  measure  of  the  amount  of  Cr  iath 
of  tbe  sample  taken  for  aoalyaia.  If  Us 
late  solution  be  of  Buch  strength  that  109b 
I.  Fc,  then  lOOcc.  =  'Si'grm.  Or.  A  eon 
itrengtb  for  the  FeSO.  solution  isGOpa 


'■J.  8,'b' 


organ 


■  to  do, 
II  inclined  to  think, 
e  carries  out  all  bii 
I.     Ue  bad  better  t 


I  aoouses  me  of  a  sublime  method  of 
oE  difficulties  (?),  Would  he  make  oa 
,  the  celeste  effect  cannot  be  produced 


]e  produced  by  such  n 


'ermltted  me  to  fulfil  some  of  tl 
aade  ;  bnt  1  ahall  oertainly  do  E< 
unity ,~G.  Fkyeh, 


poee ;  but  it  would  uo  doubt  be 
regular  dyes  for  vegetable  fibres— such  aa  tbe  indigo 
vat :  that,  however,  requires  special  plant  and  somr 
Bkui.-B.  G,  M. 

[61777,]— Ferro-Chiome,— I  have  found  thi 
foUowing  method  for  estimating  Cc  in  ferro 
chrome  very  much  qaicker  and  easier  than  the 
methods  given  by  ■'  W.  H.  S.  S."  and  Mr,  Hardy 
""  '""'  number,  and  qr" '-     '-  '-' 


nethoda  a 


intolerably  trouble- 


some and  todiooB,  when  many  sampli 
tested,  as  in  tbe  laboratory  of  a  works  where 
chrome  alloys  are  being  made.  The  method  I  am 
aboQt  to  describe  is  specially  adapted  tor  chrome 
pig,  which  may  contain  any  percentage  of  Cr  up  t< 
aay  40  per  cent,,  bnt  will  answer  equally  well  foi 
chrome  ateel,    1  have  taken  it  from  a  method  foi 


the  valuatl 


1   of  chro 


t  Method  in  Chemical  Analyi  , 
age  1S2,  altering  it  to  adapt  it  for  chrome  alloys, 
rbe  sample  must  be  aa  finely  divided  aa  possible 
ispecially  if  high  in  Cr,'  and  a  qoantitv  taken 
rhicb  will  contain  not  more  than -15  or-2Dgrm.  Cr, 
hea  dissolved  in  HCl,  Tbia,  however,  ia  often  vei; 
ifficult  to  do,  and  nnleaa  certain  precautions  ate 
aken,  practically  impossible.  Care  maat  be  taken 
0  completely  exclude  all  oxidisiog  agents  and  even 
he  air  from  the    llask  or  beaker  in  which  it  is 


le  cryaU 


oft! 


ida60oo.  l,OO0grm.  or  lUOuo. pipette  may  benni 

-Fbb. 

[GlTaO.t-MalmprluK  aaagre.— Is  "  TiBtar' 

...  ,L ^gtahehaaare  mams p ring  gauges?    I 

more  description   IB   necesaary^  *-*- 
lan  tell  him  how  to  u       '  "  ' 


itegai 
little 

re  1782.1- 

tully  wonld 
ot  little  intt..o.  ^ 
so  for  aa  eonaeraa 
different  an  gars,  he  i 
-  --    -  -  letter  by 


iethem.-D.G. 
-To  answer  Ut.  J.  Grei 
oo  much  space  with  maM 
he  majority  ot  readen;  ta 
jstimaiiDg  tbe  aweelsMi  e 
ill  probably  find  all  thatk 
Ir.  Allen,  p.  232,  last  tdIbW 


s  Analysi 


"  VoLLbji 


IdoH 


arranio  1  .  . 
U.  Allen  (Loudon,  J. and  A.  Ctiurohill). 
think  there  ia  a  "little  book"  on  sugar;  n 
Weatherly'a  "Art of  Boiling  Sugar,  Crystallisnl 
4c.,"  Baird,  mightbe  useful  to  the  qoeiisL— SDl 
Dob, 

[61783,)— Flywheel  for  OftB  Engine.— FIj 
wheels  for  gaa-enginea  follow  the  ordinary  nd» 
that  ia,  tbiiae  for  engines  with  high  expanaiaBOi 
irregular  load,  Tba  diameter  ot  the  wheel  sbad 
be  from  three  to  four  times  IcDgth  of  stroke,  ta 
the  weight  of  rim  will  be  foond  in  ewU.  I? 
?  ,  where  P  eciual  average  pressaro  onpistinii 

pounds,  and  S  stroke  in  feet.  I  think  yoa  will  Go 
that  makers  of  gas-engines  increase  the  iniA 
thus  tuUDil  by  une-balf.      1  do   not  think  eltts 

m^pV   ,i„   UapiTrann.-  irWf,D   ■    V1,lp     Dnrl     TaDSpeCtt^ 


table  we: 
.— T.  J.  I 


[61737.]- LooomotlTO  Boilera.- If  tbisQiia 
tion  is  pot  the  reverse  way  the  answer  is  dM 
Cue  locomotivB  has  72sq.f t.  of  beating  sorfsoi  I 
fach  annare  foot  bf  gTBto  ;  the  other  bss  (nl 
koh  eqnarB  foot  of  grate:  beoeaa 

__      .18    mora   powerfol   engine,  so  it' 

boiler  ib  couoenied.^T.  J.  M. 

[617!'a.]— BoUorPront.- 1  suapeot  Iheqneri 
will  have  to  scrape  the  old  stuff  off  aa  beat  be  e>i 
The  best  thing  to  paint  with  ia  coal-tar  aa  fresh  i 
can  be  tot.  applying  whilst  boiler  ia  hot  A  on 
ick  black  ia  a  refioement.  Clean  with 
iv,  bat  always  rub  it  off  thoronghlj.' 
T.  J,  M. 


of  Bru 


[6is.iy.l  - 

Jountry  Pai 


-If" 


Twiat-DiUl  ApparatUB.-  — 

on'  has,  or  can   procure  No.  527 
e  need  Dot  get  tbe   book  refemdl 


'.'_.!!'.^"."_"".\ """"'""    "^""'miUa 

twiat  aDd  flat " — giving  all  the  ueeful  infermitii 
from  Harrison's  book.— La  TU  EM  AH. 
[6183^,]- Twiat   Drill  ApparsttOB.— TbM 

Harrison  gives  plenty  of  lathe  appli •-  ' 

useful  boo^,  there  is  no  mcntioa  of  ai 
tor  making  these  drilla  ;  filing  from 


lendUa 
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toramg  the  fla 

■BCUIodj  SQEECSl 

to  Ul  Dp  spara 
(di  say  mubiDi 


pUa*  for    ouUiDg  epli 
UBonbcd  and  illanlml 


iyliadera  of   n-c 

._   J;e   "Latbs  and 

>T  in  miulB  KViilablo  foe  tbe  aune  purpose 
..j_.  u_.    .L.  .  'ig  of  twiat  drill* 


OB  atcel  rbda^  _ 

btlvw  Jin.  will   be  fonnd  ■ 
Hwntlon — thry  we  eioeedingly  IrogilB  irtiolei.- 


^   .   ,  .     , n«ke.    The 

botuiloal  name  ii  Meuiha  J^legium.—Hay.  DOB. 
[61903.]— Harmonium,— ThB  valve  uid  other 
putaan  right  enoogb,  and  it -theraf ore  depeodi 
DM  what  ■'  Cjoeen  "  means  by  laying  tb&c  tb( 
NMi "  do  aot  Kem  free  wben  ia  position  vrith  the 
pandlaMd."  If  he  meani  Chit  thay  do  Dot  inakt 
ID  mnoh  Doiaa  as  be  eipeoted,  bii  anrmiie  ia  moil 
Hkilr  oorreet,  that  it  will  be  "  better 
woodr"^--"    '■■ 


idBboDt."     Ubemeaa 


tbst  tha  reeda  ni 


JE195I.]—LeKal.— Dentists  ADt,— "Oa"  oon- 
>n  I  ajn  wrong  in  my  reply  to  ■'  Dens  of  Peok- 
ham,"  and  that  be  "ought  to  know  that  the 
I>BiUiU  AM  rill  tronble  him."  Well,  I  ibonld 
Mtoare  to  a»y  what  "  Dena  of  Peokham  "  onght 
to  know  ;  bnl  it's  aeveral  yeara  now  ainee  the  Act 
«■■  Buaod,  and  duiing  alUheMyeaia  raaay  Ttgalar 
MBtbts  (not  registered)  have  gone  into  bnaineu 
far  IbanMlvea.  and  there  hu  been  no  proseontion, 
mUbtt  1  Itill  think  and  say  that  "  Dens  of  Pent 
km"  ihonld  eieroise  all  hie  rigbte  as  a  regali 
iMtM  nnder  pniteation  of  the  common  law,  and 
■dtady  wait  till  he  ia  troubled.  "Oi"  alio  sa< 
an.      _.n    ..       „  ,.  ■,  poaaibly  ho  a  reguli 


teUat,  howevar    muty    apprentioeafai, 

i^ar  (ot  any  other)  dentist  till  he  baa  been  regia- 
tmd.  Now  ■'  Oa  '  it  not  the  ficit,  and  I  don't 
•Djipose  he  will  be  the  tait,  te  talk  in  that  style  ; 
hot  if  a  man  who  haa  ierred  a  Tegular  apprentice- 
^  u  a  dentist  nndsr  a  atamped  indenture  ia  not 
•  itntUt,  and  cannot  call  himielf  auob  {they 
in  it  all  the  »a:ne),  will  "  Os"  olearly  and  diatinctly 
tV»katheu,aai  akiu  hi  ihould  call  himiel/ f  As 
to  the  itatament,  "  Ue  might  jnit  aa  well  blame 
Ik*  lailwaj  company  if  hemiseed  hia  train  by  tea 

maids,"  it  hai  DO    bearing    —   -■- 

MJ  way  whatever.     If  ho 


1  the  queatiUQ 


loiijit,li 
if^taii 


..    .     ana  the 

,  if  at  least  £S0O  and  I  am  aorry  to  have 
^  it,  but  it's  a  faot,  tliat  many  ot  the  tegular 
— -isti  when  they  are  out  o(  their  time  nave 
kndly  two  hundred  abilliDga,  and  a  very  great 
■soy  more  hirdly  as  many  penoe  ;  conaequently 
)n  might  jnat  as  writ  skIi  them  to  walk  to  the 
MUQ  H  to  register.— Ue:js. 

[61380.]— Two  Pnailoa.- 1  fsnoy  this  sfcond 
tfnj  Binst  have  some  reference  to  the  pniile 
MNoipaayiDg  whiob  appeared  in  Caiicll'i  Faniilg 
lifa:Jiw  of  laat  month,  nod  was  said  to  have 
km  sent  by  Mr.  Prootor.    The  sketob  repreaenta 


,1.111 
-  +  +  +  -F  +  - 

-+++++- 

-  +  +  +  +  +  - 

-+++++- 

■  +  +  4-  -1-  -f-  - 

_J        1        1         1        iB 

"^ 

'  our 

the  jroond  plan  of  a  ptiaon  containing  3G  cells— a 
paioner  ia  plac«d  in  A,  and  informed  that,  if  he 
can  make  hia  way  to  B  thrangh  tbe  open  dcxirwaya 
hailisllbefiee.  He  may  pais  throngli  ihe  cella  in 
ny  order  hechoosea,  bnt  he  mnat  go  through  Ihsm 

abg  and  hia  walk  at  B.  I  cannut  solve  itmvsclf.- 
B.H.  ' 

[61968.}— Toodtarard'a  Sptmgy  Lead  Ac- 
nnnlKtor.—  Hi.  AnsCin  here  conf  naea  two 
•■iiawhal  aimllsr  nsmea.  The  patent  he  refers  to 
na  in  si.  The  partieulara  given  by  Ueasrs. 
n^pey  Btothan  ate  moat  interesting;  bat  would 
■•l  nadir  elpUin  what  Uib  "  palaiiaed  litbarge  " 


is?  Camille  Fanrs,  in  one  of  hia  earlier  patenta, 
uses  this  word  "polariae"  in  a  somewhat  aimilur 
aense,  if  my  memory  aervas  mo  right.  Thia  battery, 
however,  I  nnderatanil  be  abandoned,  owing  to 
defects.  Would  it  be  asking  too  oiiich  of  Measra. 
Shippe;  BrotheiB  to  describe  thia  ptoceas.  ae  I  am 
aniiDUB  to  obtain  fall  particulars,  and  ao,doubtleaa, 
are  many  olhera?  This  battery,  which  would  ba 
□nanited  for  amatenra  to  dabble  in,  aeema  to  open 
up  a  new  line  outside  of  tha  present  "group  af 
secondaij  battery  patenta.  The  use  of  sodie  car- 
bonate ia  u  new  aa  it  is  good.    Would  Heaera. 


Bhippey  Bnith era  oblige  with  deac: 
"'■■'         '    ■■    late?    Imayi  "" 


iption  of  tl 


"  lithanoJe  "  plate  ?  Tmay  add  that  1  am  ordering 
samples  ot  tbis  plate  for  testinn  pnrpoaee,  and  wiS 
one  day  give  reaulla,  with  the  Bditot'a  percniesioa. 

— Elect  Bi  CI  AN. 

[G2004.]— Oomata'  Orbits. -Watson's  "Theo- 
retical Astronomy,"  and  Ocpolier'a  great  vjotk  on 
the  "  Orbits  of  Cometa  and  Planeta  -  give  tables  of 
motiona  of  oomela  tor  all  orbits — viz.,  in  tho  para- 
bola,  the  ellipse,  and  the  hyperbola. — Thia, 

[Cao  12.]— Horizontal  finndial.— "  Aqua"  oan 

trigonometrical  calcnlatioo.  by  the  aid  of  what  ara 
called  dialling  acalaa.  Aa  it  ia  not  likely,  buwevec, 
that  he  possesaes  theae  ready  made,  they  may  be 
constructed  as  follows.  Draw  a  circle  to  any  eon- 
venient  radiua,  and  divide  it  aconrately  into  four 
quadranta.     Lay  off  the  angle  ABC  (Fig.  1)  equal 


lat  the  edgea  easting  tho  shadow  intersect  the 
lane  of  the  dial  in  tho  points  T  T.  It  must  also 
e  exactly  vertical  in  the  east  and  waat  plane,  and 
lactly  in  the  plane  of  the  meridian.    Tha  baae  of 


1 1 p 1 

\        \       I    * 

''1  /  / 

|:/^X;;; 

the  dial  mnat 
regard  to  mater 

of  anything  tha 


»  level  in  all  diroctiona.  With 
a]>,  the  style  in  any  oaae  had  better 
:  the  base  of  the  dial  may  be  made 
,  will  stand  tha  weather,  and  that 
□t  clearly  with  the  nacessary  linM. 


■.n  the  latitude  ot  the  place.    From  the  point 
;hB  circle    draw  D  E  parallel  to  C  O  i    BE 
then  he  the  siua  of  the  latitude.     ITrom  the  point 
N  B,  prolonging  it  until  it  outs"-       ■-  ' 

Jin  MO.     Leaving  thia  for  thi , 

e  lower  quadrants  hy  drawing  lines  B  P 

!irole  at^IX.     Divide  the  oirol 

the  centre  of  the  oiccle  tbrongh  the  points  in  Che 
circumference  so  found,  eitendmethem  until  thej 
meet  the  tangent  in  the  point*  VI.,  VII.,  VIII., 
IX.,   X.,   XI.,  XIL     Intermediite  dii '  * 


t.  The  base  of  tbe  dial  being  then  pre- 
pared, draw  two  parallel  linia  8  T,  8'  T'  (Pig.  2)  at 
distanee  apart  equal  to  the  tbioknees  of  tbe  style 
iiit  is  to  be  used.  This  ia  necesssty  beoauaa  the 
lomiog  houra  are  marked  by  the  shadow  of  una 
edge,  and  tbe  afternoon  bonri  by  tho  abadoi 
of    the    other.      Theae     lines    form     the 


the     dial 


Dold 
right 


''It    VL. 


shadowlaaa.        Di 

B    to    the    above      linee 

i    the    dial.       These    wi 

morning  and  afternoon.     Prom  T  and  T'  i 

_..   ._  distance  of  T  T  and  T  Y'.  both  equal  to  M 

(Fig.  I),  and  alao  from  the  points  Y  Y\  ao  foai 

-     B  diitanoeaYZ,  Y'Z*  equal  to  VI.  XII. 

lour  lioe    (B'ig,   I)  letting  them  intersect  t 

linea   ST   S'T'  where  they   will  join   Y^ 

and  mark  oS  on  these  lines  tbe  poiitions  of 

ours   as  found  on  Fig.  1.     If  now  lines  be 

1   from  the  point*  TT'  through  the  points 

Ell  on  the  lines  Y  Z,  Y'Z'  they  will  ba  in  the 

It  position  fur  marking  the  hours.  It  mnat  be 

that  all  the   linea  for  the  morning  hours 

la  to  T,  and  all  those  for  the  afternoon  to  T'. 

Theae  lines  nan  be  extended  to  any  diatanee  that  ia 

I'uient,  and  the  dial  may  be  of  any  ahape  do- 

.     It  is  na  well   to  make  the  dist^noe  T  XII. 

'.That  greater  than  T  VI.,  otherwise  the  hours 

near  noon  are  crowded  together  unduly.  The  early 

morning  and  Late  evening  houra  can  be  formed  by 

taking  anglea  foe  three  boura  equal  to  the  sama 

hours  on  the  other  side  ot  tho  VI.  lino.    The  style 


-W.  J.  It. 
[G^O^U.]— Beelstance  of  Armatnrs.- Yea,  it 


bat  i 


of  wire.- 


the  reai^tance   of  tha   whole   a 
W.  A.  W. 

[6-2031.]- Kaibled  Paper.- The  edgea  of  booki 
are  done  thus  :— On  to  the  surface  of  someolean 
water  is  allowed  to  Sow  aome  thin  oil  paint  by 
aerapiog  the  brush  against  a  knife.  Several  poofa 
of  oifferent  colours  having  been  placed  side  by 
aide,  the  workman  takca  a  etiek  and  atira  the 
oulonrs  together  ao  aa  to  make  streaks  Interlaoing 
with  each  other.  The  edge  of  the  book  ia  then 
carefully  bioaght  down  on  to  the  surface  of  tbe 
paintj  removed,  and  allowed  to  dry.  Another,  bnt 
interior,  mothml  is  ajirinkling — i.e.,  by  jerking  the 
paint  out  uf  a  nearly  dry  btuah  on  to  the  anrfaoe 
ot  the  paper  to  bo  coloured.  I  believe  Urge  aheeta 
are  marbled  in  the  same  way  aa  booka.— Sh. 
Marbled.   Paper.  - 


r0!031.]  - 
"O.  B.O  ■" 


d  in  marbl  ingpaper, 
.    rtelamotte  a   ad- 

11^': 


itraeted  from  Prof.  Delamotte^ 
mirable  paper  on  "  The  Art  of  Bookbinding,' 
"Caaaolra  Technical  Educator,"  Vol.  IV,:  _ 
strong  ley  la  made  of  linseed  and  fleeeeed  (gum 
tFagaaanth  is  the  bast).  Thisshouldbeof  tbeoon- 
aistenoy  of  cream,  or  tberealMiata,  and  is  spread 
over  the  surface  ot  a  wide  bnt  shallow  troogh. 
Colonra  are  than  prepared  by  being  ground  very 
Bne  with  a  amall  portion  of  ox-gall.  These  are 
thrown,  one  after  another,  on  to  the  anrfaoe  of  the 
ley,  a  little  more  oi-gall  being  added  to  each  aa  it 
comes  later  ia  order.  Those  colonra  are  left  till  tha 
last  which  appear  most  in  spots  on  the  top  of  the 
streaks  of  other  colours.    The  oi-gall  pi 


r  the 


takes  its  own  plsee  in  spots  o 

bethrown  on  the  surface.  We  uow  have  on  the 
trough  asnrface  ot  many  cnlonrs,  in  those  peculiar 
shapes  we  eall  marbling.  All  that  remaina  ia  to 
dip  tha  edges  of  book  upon  thia  ouloared  surface  ; 
the  embossed  snrfaee  takes  up  the  colour  to  whieh 
it  is  applied,  and  only  requires  drying  and  bnmiah- 
ing.  Considerable  variety  is  caaaed  In  tb* 
larbling  by  ic 


alight  a 


of  a' 


mall,  0 


like  wavea  are  produced  ;    or,  by  putting  a 

us   placer,   and    in   eaoh   obtaining  a  little 

X    around     it,  or    by    similar    means ;     bj 

tilting  the  trough  a  slight  wave  is  prod uoed,  which 

ill  caaae    lines    of  greater   or  less  intensity  of 

ilonr.     In  this  remarkable  and  amusing  prooeas 

lere  is  plenty  of  room  for  ingenait^  and  taste,  and 

lexperienoed  workman  may  obtain  considerable 

edit  tor  bis  combinationa  of  colour  and  form ; 

hilat  to  tbe  spectator  beholding  the  pronesa  for 

the  first  time,  it  is  oettainly  a   eauree   ot  muah 

iisement.      When     all     the    books    have    been 

rbied  that  are  ready  at  the  time,  the  remainder 

,he  culoar  can  be  oaed  up  in  ataiuiug  paper  for 

iaeidcs  ot  the  covers,  at  for  similar  purposes — 

CCBPIO. 
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[62034.]  — For  ApArtoTS  and  SamUylnff 
Power  of  Telo«COpO.— Browning,  in  his  "Pleii 
lor  ReSeotora,"  My>  implioitly  that  tbe  lugar  thft 
kpertuia  th«  lower  the  power  tbut  ought  to  in 
employed ;  but  Uist,  with  the  lower  power  mor 
will  be  leta,  on  BCooont  of  the  inorcHB  in  deSni- 
tion  due  to  the  luger  kpcrtan. — Tria. 

[G20390— BlMtrlokL— Mr.  JohD  Gray  need  no . 
be  ilsTmed  abont  the  fate  of  thig  qaeriit,  wha 
wiihes  to  ^vftniu  his  medulla  oblongata,  linoe 
odI;  an  iohniteiimiLl  pnrlion  of  the  anirent  will 
traverse  that  itrDCtnre  if  the  electrodes  are  dia- 
potec)  ai  he  indicates.  The  dry  epidermie  beioi; 
prasbically  an  iniulator,il  ii  neoeaaary  to  well  aoak 
the  akin  in  warm  lalt  and  water  over  iMAelestnidea, 
whieh  ahould  be  plaoed,  one  at  the  top  of  the  head, 

■pine.  The  electrode!  sbonld  be  of  aheel 
It  ain.  by  lin.,  ooTered  with  waab-leKtbi 
....1..J  U  .jt  .oiation.    Notmoro  than 

(honld  be  naed.     On  the   

had  better  let  lueh  matter!  aloni 
or  consnlt  a  qualified  peTaoD.~REIMa»I>. 

[62049.]— Antidote  for  WUtB-I^ad  Snst.- 
AJi  the  eurreapondenu  who  anawered  thia  query 
laat  week  advocated  the  habitual  nae  of  inlphurie 
aoid.  Thia  ia  no  doubt  very  eSeetual  in  precipita~ 
ting  the  lead  aa  an  inaolnble  aulphate  ;  but  ita  nae 
](  open  to  the  very  grave  objention  that  it  [n^aoea 
Oonitipation,  and  the  pisoipitated  leaditiU  remain- 
ing in  the  bowala  doe*  aa  mooh  harm  at  before. 
Sulphate  of  magDeainra — "Bpaom  aalta" — baa  the 
doable  advantage  of  pieojpitatin^  the  lead  aa  bd1> 
phate,  and  afterwarda  lemoving  it  irom  the  body, 
and  ia  in  everyway  to  b«  prafaned  to  aolpburie 
aoid.— RBTMOHD. 

1,62060.]— OironUr  Am.— "Leralloo"  ii  not 
likely  to  lind  aoy  tablea  of  lengtha  ot  oinnlar  area 
whieh  go  lower  than  '1 :  but  may  compote  any 
valuta  ha  lequirei  from  the  (ollowiug  formuln : 
h  =•  belgbt  of  aro. 
2b  =  Dbord,  haU-ehord  •>  b 
X  =  half  angle  at  Motre. 
tan.  f  =  ^  ;  ^  E  -  reduced  to  leoondl. 


Let   A  -  -01,  2i  > 


Log, -02  =  2-3010300  - 


-  4I21-!G4''  log.  S'616S4e4 


—A.  D.  L. 

tG2aai.]— BendiDB 


E'4 


BtaM  !rablnr.— Firat  fiU 
1  leaa  or  iolder,  bead,  and  malt  ont 

The  filling  preventi  tba  tube  from 

flattening.— Sm. 

[62051.]— BandlSff  Brmw  Tuba.— See  that  it 
it  Bof  tened,  and  load  with  reain  \  ;oD  ean  put  aome 
paper  op  the  tube,  lo  that  yon  will  only  have  to 
load  were  you  want  to  bend.  Poor  the  reain  in 
boiling  hot,  then  get  a  table  or  benoh  that  you 
conaidei  ■qnaie,  and  drive  two  or  mora  ataplea  in 
one  aide  ;  then  uide  yonr  tabe  in  6in.  to  oomer  ot 
bench,  then  bend  the  other  Sin,  to  the  benoh  at 
right  anglei.— BAOOT. 

re206B.]-Keplar'«  Third  I*w.— Tea.  *_-r 

_  P    Dj 

iatbeaameai      /£  =       /^ .    Seeohapteron 


[62067.] — Aatronomy   and   Halhematloa. — 

"  T.  8.  S.''  wOQld  require  to  have  a  fair  knowledge 
of  the  fint  ail  booki  of  Eualid.  To  read  aver 
Hamblio  Smith's  would  be  enoagh  of  algebra  and 
plane  and  ipherioal  trigonometry,  to  be  foUoirad 
by  BUoh  a  work  on  the  differential  and  integral 
salBulosaa  Hall'aj  ' "'  "-—  •- j°.-- 


[62076.1— Salt  of  HantUT  Bolntion  tvr 
Oall.— There  ia  not  much  doubt  that  Mr. 
Bohaniahleff'aaolutionittbebeat.  It  waa  deaorlbed 
on  p.  7S  last  volnme,  and  being  patented  ii,  of 
ooniae,  no  longer  a  aaont  lo  the  question  of 
"  fairness  "  doea  not  oome  In,  aa  any  one  ean  aee 
the  speaifioation  at  the  Patent  OSes.  <U  a  matter 
of  faot,  on  the  small  aoala  It  will  be  oheaper  and 
•very  way  belter  to  prooDr*  th*  eolation  from  the 


patentee ;  bat  if  wanted  on  the  large  seals,  the 
osnal  plan  would  no  doubt  be  followed — i.e.,  pay 
BO  mnoh  for  a  lioense  to  ase,  aooordtng  to  quantity 
or  time.— NCS.  DOK. 

162076.  ]~S*lt  of  Koroory  BolnUon  for  OeU. 
lereniy  aolphate  ia  not  naed  in  the  form  of  x 
clear  solution,  but  aa  a  paate  paeked  ronnd  the 
oarboQ.  It  only  reqairea  moiatening  with  watei 
when  it  gets  dry.    Zino  sulphate   is  used  with  thi 


[62071.]— Boat  Oarrlace.- 1  should    think 
barrel  with  good  itrong  heads  and  with  irona.  B  _ , 
seonrely  fastened  to  each  end  lo  aet  aa  an  axle  to 


laat  carriage  on,  would  answer  vary  wall ;  oleati 
aamlght  be  nailed  round  the  barrel  at  eaeh  end  if 
required,  lo  give  lateral  Btabllity.—G.  C.  H. 

[6S0S4.]— Stemsna  Armature.  —  I  shonld 
adviae  yon  to  oouple  the  ooils  to  the  oommnlatoc, 
as  sketob  herewiui.  The  oommotator  to  be  in  four 


seotioQs,  and  the  four  soils  of  armature  will  form 
one  oantinnons  aircuit.  Yon  will  find  this  bo  if 
yoa  follow  Ihem  out.  The  reaiitanoo  of  lUb.  of 
No.  20  wire  U  about  3-36  obmi,  ao  the  resistance 
between  tJie  brushei  will  be  '84  ohm,  i.e.,  one- 
tonrtb.  There  will  be  only  two  brushsa,  andyon 
may  find  their  best  position  with  relation  to  the 
~""^utator  by  oipenment.  I  anppoae  the  arma- 
..  .  oore  laasolideaBting.whiohiaadisadvantage; 
but  the  maahioe  ahould  light  four  lO-candle  lamps 
in  parallel.— W.  A.  W. 


'  will  give  the  length  of  one  link  »  7-92ia. 
(there  being  100  links  in  a  chain).  At  every  tenth 
link  from  each  end  it  attaohed  a  piece  ot  braaa 
—-'^  Dotchet;  that  at  the  tenth  link  has  one  notch  ; 
at  the  twentieth,  two  notohea ;  that  at  the 
thirtieth,  three  notohes  ;  that  at  the  fortieth,  fonr 
jheBj  the  middle  ot  the  chain,  or  the  fiftieth 

L-,  bemg  marked  with  a  round  piece  of  braaa.    1 

thonld  Bay  thatalinkoonaiataof  the  straight  metal 
part,  together  with  half  the  ringa  connecting  it 

ith  the  adjoining  tinks.~VlR  SapibXTI^. 

[62089.]  —  Ovrvtryta't  Chain.  —  The  total 
len^  of  the  chain  should  be  6Gtt,  made  up  of 
'nkiof  T'SSin.  aaoh.  At  every  10  links  there 
la  a  braaa  label.  Thus  at  10  links  from  each  end 
there  is  a  labsl  with  one  point  denoting  10  *r  90 
depending  on  from  whieh  end  the  chain  ia  being 
read  ;  at  20  links  from  each  end  there  is  a  label 
with  two  poinU  denoting  20  or  80 ;  at  30  links 
there  is  a  label  denoting  30  or  70  {  at  40  there  ia  a 
label  denoting  40  or  60  ;  and  at  fiO,  the  centre  of 
the  chain,  there  ia  generally  a  small  brass  disc 
denoting  60  links  when   read  from  either  end. — 

Blao. 

Jfl2092.}— lUoroBoope  Btaraa.- The  meehani- 
alages  allow  of  a  rotary  motion  independently  of 


■  for  vertical  and  i 


tested.  !rha  height  varies  mnct,  ba' 
about  the  eitrema  height  ai  the  roadway. 
aoooDut  ot  the  work,  by  H.  N.  Msynard,  ' 
liahed  by  Hestrs.  Virtue  in  1862.-1 
Godalming. 

[62096.]- The  OromUn  Tladnot— 
etructute,  which  spans  the  valley  of  the  B 
was  erected  thirty  years  ago,  Murray'a 
booktoaonth  Wales"  (p.  101),  speaks  aa 
"The  bridge  itself,  designed  bv  T.  W.  1 
Esq.,  is  one  of  the  moat  Bpleadid  en| 
works  in  Great  Britain,  and  oonsisU  of  t 
ingB,  each  of  160tt.  span,  and  210tL.  high, 
bemg  a  series  of  cast-iron  pillars,  tsstened 
by  diagonal  braces.  The  length  of  irot 
l.fiOOft.,  or,  including  masonry,  I,G68ft.  T 
rials  consumed  ware  2,479tOQS  19cwt. 
81,294  cubic  ft.  of  wood,  and  61,361  oal 
maionry.  It  took  3}  years  to  build, 
opened  for  traffic  in  ISST.  The  cost  of  t) 
waa  £62  000,  or  £41  7b.  per  toot.  By  a  tra 
each  end,  leading  to  a  wooden  subway,  tt 
can  walk  along  the  whole  length,  and  thn 
clear  idea  of  the  immense  number  and  sis 
and  pillarB  required  for  its  constrootion. 
The  cost  of  this  structure  was  as  modeia 
design  was  magnifioent ;  and  the  engint 
Ueaars.  Liddell  and  Gordon."- A  BTHC 
Lluelly. 

[62101.]  —  Injeetora.  —  You  should 
trouble  with  the  "  non-forcer,"  and  it  ah 
several  feet;  but  this  will  depend  on  sii 
model.  I  oannot  say  the  same  at  r^^ 
"toner."  A  year  or  two  back,  when  1  tb 
making  one,  I  gave  up  the  idea,  as  I  ot 
that,  owing  to  the  very  small  orificea  reqn 
the  partial  oondeuBation  of  the  steam  ii 
pipe,  it  wonld  in  all  probability  not  work 
probably  the  cause  in  your  ease.  If  in  lb 
buurhood,  1  would  eiamine.— T.  C,  Briab 

[62104.]  — PrylDB    Fotatoe*    Browi 
yonr  potatoes  raw  Into  boiling  tat. — HKXI 

[63104.]— FrylaK  Fotatoea  Brown 
«  not  really  tried,  but  boiled  in  fat.  It  h 
done  in  a  Btewpan  or  Bnueepan.  _  The  tat 
quite  boiling  before  the  potatoes  are  pa 
tell  when  the  fat  boila,  observe  the  pecu 
'  '  ^'  the  Burtsce.  When  the 
are  qaite  bruwo,  lake  up  with  a  tlioe,  and 
plate  with  some  kitchenpapernnderthemi 
the  fat.— Practical. 
[62104.]  —  Trying  Fotatoel  Browi 
Fbonoacope's "  wife  proceed  aa  follow 
her  polatoeB,  then  alice  them,  so  that  t 
will  be  about  }in.  in  tbioknestj  nash  a 
dry  with  a  clean  cloth  (this  is  imperatii 
'ly  on  oveu  plate,  your  oven  being  as  hot 
uired  to  bake  bread.  In  a  tew  minntes  t 
iecome  nicely  browned  ;  tiien  turn  over  an 
'       "    "  "  .telytheyaredone 


the  ins 

idewill  be  "me 

all. 

'- 

n^  V. 

tnoth 

r  way  is:   Cut  ] 

til 

,Dd  la 

th 

lard  or  dr 

over  until  all  a 

« 

■owned  a 

thould 

Btick  to  bottom 

"f 

,  add 

ard  ;  serve  hot  with  b> 

rtre. 

These 

Lre  favourite  d 

.hi 

eliah 

t  any  time.- KATE 

SU 

■E,S 

[62107.]— Snalno  Power.— Your  engi 
ipecial  dynamo,  would,  at  901b.  preasnre,  ri 
amps  of  lOc.p. ;  St  40lb.,  6  of  16c.p. ;  at  S( 
I6c.p. ;  at  801b.,  12  of  SOcp.- B(.ECTB1C1A 


[62107.]— 


-If  ri 


,.  >H-P■f'>^"=l'  P';""dpre.,ure. 
m  cylinder,  but  engine  wonlii  ron  more  lav 
if  steam  is  cut  off  before  end  of  Btruke,  -. 
exhaust  opened  before  end  of  stroke.  1  tb 
horse-power  will  light  fire  20c.p.  lamps 
T.  C,  Bristol. 
[62108. ]-Pollak'»  Battory.-This  is  ■ 
nl  call,^  bat  doea  not  suit  for  drivini 
iwer.  It  is  patented,  and  in  any  ei 
-t  would  not  act  well,  it  at  all 
something  far  better,  and  far 
rrite  to  mo.— Blectbiciah. 
-Babmarlna  I.lsht  for  0« 
Flah.— T'tait  has  been  successtally  dona, 
laying  how  to  do  it  I  should  have  tt 
further  particulars.  If  "  Submarine"  will 
ipeed  of  hit  engine,  and  size — i.e_  diani 
breadth  of  face— of  his  flywheel,  I  oan  d 
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him.  Hswill  fiod  mjaddtcu  in  proper  eolamo.- 
8l.ECTBIC[A». 

[6311!.]— Walrht  of  Tnb0a.-Cubi(i  inohM  of 
mAtl  ia  tube  =||x3jx|^  xS7^  GO.  For 
WJ.  moltiplr  byO'^g  for  waiuht  in  poundi,  uid  bv 
0-£S,  039,  0-31  for  cut-iron,  itasl,  ud  ganmetKl 
nspaotivel;.— T.  C,  Bristol. 

[Bins.]— Weight  of  Tnbei.  —  SOloi,  Th. 
■pacific  graTitj  at  gteel  it  7,810,  icoa  7,7-16,  aad  of 


[62li:.]— Watght  of  Tnbea.— 3ulld  ooDtenU 
•I  <7lin^ei  jlo.  dia.  x  ^7iD. 

=  -iU?  X  27  =  11-9269  0.  in. 


Wal|bt  of  taba   m  -36  x  6-62Se  »  l'721b. 

Spm.  gnvity  of  iteel S' 

SpM.  (nTitf  of  out-lroD 7':6 

Speo.  gr*vitf  of  wronght-iion    7'S 
GaomeUl   (aqoal   weight   of 

0Opp«  and  line) T-T8 

VaiEht  of  inm  diu  Sin.  dik.   x   lia.  °  19'G8ia 
X  -ffiin.  -  'l'907a  X  -20  =  1'Zeib.— BLAO. 

rs!114.]— Badnclnc  Oorrent  In  Dtsudo.— 
PUaa  ■  ihoiit  4oroH  the  field-mk^eti  of  jonr 
jjuiiui)  La.,  *■  ooil  of  wire  which  wiUdivert  more 
n  laaa  ooirent,  and  »  rednce  the  )traagth  of 
rfl*'"  Held,  B;  nukiag  tlie  ihont  longsi  oi 
(kcrtar,  jov  can  r^olato  tha  currant  aa  leqa&ad. — 
Qhk. 

[t!II41— Bjnuuno  and  Oontlnaoiu  Onr- 
MBt.— Tfa«  8Mm«u  H  aimatiire  doea  Dot  give  a 
waUnDOna  onnenL  Thsre  li  an  Intermptian  each 
tfaatlia  firing  "  bmab  "  paitaa  ovar  the  allt  in  the 
flamnnfartOF.  "  F.  G."  can  aaiily  lendar  tha  oorrent 
fchaahla  by  ahontipgoB  a  giwn  amonnt  of  cnrrent, 
Vr  pUelng  a  thick  copper  wira  batiraan  the 
In^niU.  Bj  alteriag  tha  condaotiTitr  of  this 
Aut  be  ean  regolate  tha  ihook  to  ■  nlcatr.— S. 
BOROKE. 

[6!11G.]— XleatrlDBl  Ontpnt  of  BKtt«rlM.— 
To  B.  BOTT0:iS  AND  Othbbs.— FiemiiiDg  that 
It  k  Impoaaibla  to  gire  area  an  approiinuta  ntloe 
*~*Saon^nit  of  battaciaain  ampirei,  aa  verj  alight 
~*-'~ia  in  tamperatare,  titt,  texture  of  negatir- 


iSS^^'l 


•  atatwl  b;  "Owi 


by  DiTnelf  nrith  alemeata  c 


f  «dl  t-9  Tolta,  21  unpvro,  falling  to  SO  at  the  and 
F  rive  boor,'  obrumiu  acid,  lingla  oell  2  Tolti,  SS 
,  i^iteaa;  chromie  acid  double  cell,  2  vnlta,  b 
I  ^iteaa;  nitrate  al  loda,  doable  call  1'6  volt, 
i  I  nptiaa :  SobanachieS'a,  l'S2  Tolla,  6  ampirea, 
n«  faUowlng  (able  give*  tha  reanit  of  aonw  ei- 
IBiaunta  mad*  with  batterisi  of  tha  aama  ai», 

I  mating  sboot  It  aqnue  inahea  of  ncgatixa  anrf ace. 
Ifnattotcd  tb*  ToIta,  alio  tha  ampfena,  when  they 
at  all  oonitant : — 


Vllfcti'a 

ThUu 

Wuren  de  la 
Bu 

bdiaobd  ... 
Uand^Cba- 


Mianaohieg  . 


Grajihila  lioD,  acid. 
Salt  and  water. 
rZlnciiWer,  chlarida  of 


oppar. 

DO,  2  cubODs,  bichro- 

no.2oi[ban«,cliruuiio 


6-6,  9i,  142, 


Vail  rery  qaickiy. 

—3.  BOTTOSE. 

ICillB.]— Safe  Worktn«  Oarrant  of  Wirea. 
-All,OOUain|>ere>   par  aquare  inch  (whiub  ii  a 

aiafe  wurklog  taotur),  the  nuinbarof  aniDbrei 
wire  will  oarry,  taking  them 
*tad  In  Uw  qoary,  i>~iO,  1-82,  31, 
li-l    Atl,fiOOp«aqDBreiach(whicl 
Oil  working  danaity),  tha  wirei  cartj  half  a: 
•liin.— Pkact  I  ca  l. 


trfsBllv  iafe-workiDg  cnrreat  fur  wirei  it  Ibe 
[d  of  Trade  Tula— Tii.,  1 ,00U  amiHrreg  per  tfliinre 

■a  Kotkonal  areai    at  thii  raU  No.  20  B.W.G. 

■wld  oairy  1  amp^n  ufely  ;   So.  13,  2  ;  Ko.  lii 


3;  No.  14,  5;    Xo.l2,  9;    No.  10,  13 ;    No.  8,  21 

but  it  ia  lafs  to  work  at  twice  thii  rate  witJiou 
any  appreciable  heating  of  tha  wirai.  Yon  will 
God  the  working  oonant  ia  oilcnlated  at  thii  rat* 
(2,000  amptrei  par  iqaara  inoh)  by  moat  wire 
inakera.  Bee  alto  CrumptOD'a  book  of  "  Utef al 
Formula."— W.  B.  H. 
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high 


The    above    ia    takrn    from   Heain.    Crompton' 
"Price  Lilt  Pocket  Book."— H.  COOK. 

[112118.]- Aounetai.- To    M&.    Botionb.- 
The  inatTumeut  deaoribed  by  you  muit  have  bee! 

tampered  with.     I  can  well  ondaratand „ 

rniatance  if  it  ia  aa  you   hare  atated. — S.  Bu 


[62119.]— Ammstra  Calibration.- To  Mb. 
BOTTOSB.— The  fi^ei  giveo  at  p.  48  are  wrong. 
The  ampira  dapoaite  ISaS  graina  of  copper  par 
hour  :  by  aoma  miatake  the  number  17  SS  waa  in- 
■ertad  initead.  I  da  not  quota  or  naa  KaTleigh'i 
valuea,  but  thoae  given  by  the  Farii  oonlereace, 
which  fixed  the  ampbta  hottr  at  1-19  gramme  of 
oopper  depoait.— S.  BOTTONR. 

[62120.]— Wbaal  QeartDK.—Alnioat  any  book 
on  machine  daaiga  will  giTa  the  method  of  ietting 
theae  out.  Ton  mnat  draw  centre  line  of  ahafta 
of  preaent  wheel  and  piopoied  wheel  until  they 
meet,  and  then  all  linei,  top,  bottom,  and  lidea  of 
teeth  of  wheel  muit  be  drawn  to  tha  point  of 
lateraaction  ao  found.  Filty-fonr  teeth  i<  abont  ai 
many  aa  yon  will  get  in  of  )in.  pitch  ;  oradiametei 
of  12fuiQ.  on  pitch  line.— T.  C,  Briatol. 

[GilSO.] — Oompotuid  Bnarlne. — Tha  low-prea- 
aura  oylinder  miial  Iw  the  same  aiie  «■  ia  required 
to  do  all  the  work,  auppoiiog  that  all  the  eipanaion 
took  plaoe  in  it.  Bxpanaion  =  —  abaolnte  prea- 
inra  ;  or,  to  allow  for  loaaea,  aay,  8  timea— 
thi*  wonld  glTe  average  preaanre  of  401b.  .-. 
'2_it  S3000  X  10 
X   3  S   X  1  X  460 


area  of  cylinder  required  >■ 
-  -'?,  or,  lay,  lC«q.iu.,  or  a  diameter  of  4)ii 
■iie  cf  h.p.  cylinder  ia  uiually  hilf  diimetei 
and  onl-otf  to  get  the  above  eipanaion  wouli 
f ure  be  at  half  atroke.— T.  C,  Bristol. 
[62181,]- Hard  Watw.- In  mj  anawer  I 


I  th> 


Lniwen  ha  haa  received  b^ore  aaking  fnrthi 
formation  .—KLAO. 

[62188.]— Sorsw-OnttlnKApparattia.-I  bare 
10  doubt  that  thi>  aavgeited  arrangement  woald 
icawer.  It  ia  a  oapit^  Idea.  The  only  thingptr 
Tontm  ij  that  in  ita  preaent  form  it  will  do  what  a 
ling  mandrel  will  not — via., 
.  -opported  by  the  bank  — ' — 
would  work. — O.  J.  L, 
[62134.]— Htoel  8or«w».— Mild  ateel  will 
harden;  or,  at  laaat,  caaa- harden,  if  you  nie 
pruaaiata  of  potash.- T.  C,  Bristol. 

[62184.]— Sorswa.— If  small,  use  beat  Swedish 
irci]  wire,  and  when  finished  oaaa-liarden  all  over. 
— Ohh. 


in  my  aiperienoe.  Wrap  in  leather  at  oheiry  red, 
drop  into  warm  aaline  solution,  ao  as  to  harden 
throughont :  dry  and  dean  them  Well,  then  with 
afine  palrof  pinoen  let  them  down  to  temper  from 
their  beads  only,  matching  coloura  ;  drop  them  oS 
into  warm  fat  or  oil.  Rat  ao  mneh  depeoda  on 
their  gauge;  large  aizea,  from  Jin.  upwards,  are 
best  tempared  on  red-hot  itoo,  or  heated  aanJ,  or 
lead  bath,  and  mncb  alio  depends  OD  weight  and 
tannth  nt  utMw.  T>,n  flame  of  a  candle  aerves  for 
1  and  polish  tha  head  and 
-  '  — T~-  ■— le  in  the  end 
■  into  tbie  as 


mallest.    To  f 


I  the  threads,  put  io  a  cback,  and 
emery  paper.    After  this  you  Dan  lee  your  colour 
'  1  tempering.— EOD. 
[6'>I3[).1  —  Dynamo    Commutator.  —  Yonr 

brushes       are  probably  aluat  strips  of  copper. 

Try  bcindlta  of  N...  -JO  wire,  s-ilderod  together  into 

a  lilt  form  at   tO]',    instead  of  these.     Apply  uu- 

'  {red  end   to   commutator.      I  ehonld  have  to 

the  dynamo  to  adiise  you  further.— Elec- 


a  it  from  the  ipindle." 


Uia  thin  apringy  aheet  copper  as  tipa  to  the  audi 
of  jour  bras)  brushes,  and  let  them  preal  only  vary 
lightly  and  evenly  on  the  commutator.  Yoo  wifi 
get  more  current  and  leaa  wear.  Mercury  ia  oat  of 
the  qaeation.  both  for  mechanical  and  ohemical 
reaaona.- S.  Bottone. 

[62141.]-SoftanlnK  Haid  St««L— Whether 
cnttera  or  aoy  tool  I  wiah  to  file,  1  heat  them  in  a 
"  maffle  "  made  of  old  tin  cat  np  into  a  rough  boi. 
Fill  (hia  with  charooal  dnat  or  bnrnt  leather  ahat 
np  well ;  bring  to  a  cherry-red  in  a  slow  coke  flra 
without  flame:  bave  a  metal  pot  ready  fnlt  of 
ebarcoal  dnat  and  ooal  dnat  miied  tiigethei ;  at  tha 
above  oolonr  put  the  whole  muffle  deep  into  tha 
dnat,  cover  wall  up,  and  leave  till  qaiU  cold.  I 
soften  old  filea  and  all  my  new  ateel  in  tbia  way 
when  making  entters. — EOS. 

[62IJ2.]-Drnamo,  B  Volt.— Pntonaboot41b. 
Ko.  10  d.c.c.  I  cannot  tell  yon  what  apeed  to  drive 
at  nsleaa  I  know  how  you  Intend  to  wind  your 
field-magneta ;  bnt,  at  a  gneai,  if  shant  wonnd,  I 
■bonid  aay  1,W0  revolationa  par  minnle. — S.  BOT- 

[62144.1— Olaap  Nnt.— Tha  aatew  action  ahoold 
be  all  right ;  at  laaat,  I  find  it  ao.  Another  I  have 
haa  the  cam  action  aa  fallow*: — Tha  nut  ia  aplit, 
and  haa  a  pin  in  eaoh  half,  which  project  tbcongb 
slots  in  tha  apron  and  engage  io  grooves  in  the  faoe 
of  the  disc  which  rocks  on  the  apron.  The  groove* 
in  disc  are  aemicicclea,  being  atruok  from  centre* 

yB,  or  lea*  eaoh  aide  of  centre  of  diao T.  C- 
riatol. 

[62146.]— UfUnr  Crab.— If  the  handle*  were 
fixed  direct  on  to  tha  drum,  the  men  wotdd  lift 
^240 


X  30  >=  761b.,  bat  they  lift  2,2401b.,  .' 
.  of  gearing.— Blao. 


76 


[62146.]— Uftlng  Crab.- Power  dne  to  barrel 
and  handle  <=■  16  -^  6  .'.  total  fonia  exerted  by  man 
=  BO  X  16  .^  6  =  761b.,  oonaeqnently  power  of 
gearing  mnat  e<|nal  2240  ~  76  =  80  time*  nearly, 
neglecting friotion. — T.  C,  Bti*tol. 

[62146.]— X.minK  Oral).— The  gain  dne  to  tbe 
handle  wonld  be  ^  -  1-26  ;  therefore,  if  801b. 
waa  to  act  on  the  handle  with  only  thi*  mecbanical 
advantage,  it  would,  negleotiag  friction,  be  capable 
of  raialng  1-25 -t  BO>>S7601b.  But  aa  It  raiaea 
!.2401b ,  tlie  problem  becomea  a  aimple  proportion. 
Calling  2  the  value  of  the  gearing,  the  ca'culatioQ 


B-JiO 
x  +  1-S6i  149  830 
.-.  X  -  149-330  -  I-2S  =  148  080 

— TlR  Sapibktia. 

[62147.]- HJ 
»  3520ft.  per 
=  l'6  H.P.  for  every  ton  of  weight.  Ritra  power 
required  for  gradient  of  1  In  100  o  2240 
-^  VlCO  X  l^J  X  1-6  =  2'4.— T.  C  BriitoL 

[62147.]— KJ,  of  l«oomotlT«B.— "  StBdant  " 
doea  not  qiva  weight  of  hie  looomotlva ;  but  the 
J     11.  _-j         iju-       8  X  6280  X  W  X  15 

actual  b.p.  exerted  wonld  be-  eo  ^  sawo 

where  S  =  apaed  in  milei  par  hour,  W  =■  weight 
--  ton*  of  locomotive.  To  Gad  infi^uenoe  of  gra- 
■       [le  of  inolina- 

led  to  the  ra- 
the level  for  tutal  reaiatance.  Ia  yonr 
example,  2,240  x  ,iq  i=  22-41b.,  and  22'4  +  15 
I  87-4  mnat  be  aabalituted  in  the  above  formula 
I  find  Ibe  horaa-powar  exerted  on  a  gradient  of 
in  100.— B  LAO. 

[62149.]— Platlnnm   in    PillaB  a.- Remove 
brau   by  disaolviog   in  aulpbnric  acid.      Remove 
-  ->lder  by  boiliog  with  hydroobluria  acid  ;  the  reai- 
is  left  is  platinum. — Bi-ECTBtciAN. 
[ 62 1«.]— Platlnnm    in    Flllngi.- Treat  the 
filings  with    dilute  nitric   acid,   boiling  tbem  if 
iceiwry  in  a  glnsa  or   rarthenware   flask.    Thia 
ill  diaaolve    the    baser    metal),    bat    leave    the 
atinum  intact.-S.  BOTTONE. 
[02 151.]— Projeotilea- 
Let  H  -  Maximum  height  of  abut 


It  =  Theo 

A  =  Angl. 
vea  II  =  -  of  range 
:ituting  for  U  and  IV 


pcojeoi 
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e  obtain  from  Ui«ae  for- 


If,  howBTar,  it  be  teqaiied  to  take  into  Beconnt 
til*  naiituice  of  the  atraDapb'fBt  *^*  tUqb  of  a 
will  inTolve  p,  and  the  problem  booomei  one  of 
pest  diffioalty.  For  a  low  velooity  the  abovo 
result  ia  noacly  trne,— J.  R.  C,  Charing. 

[eSlSI.l— aeohanlo.— Let  V  he  the  velocity 
of  projection  >nii  ( Ibe  wholu  time  of  Bight,  and 
let  a  ba  tbe  required  angle  of  proJectioD.  Then 
tims  of  flight  to  point  of  grsatcab  oUvation 
K-3-,  and    if   z  =  greatest    height    rsached  w< 


-ki 


(»■ 


wbnioef  ■=  ^  '^  *'°-  °  milfconi(l),«  -  '^M-'"' 
Benoe,  range  on  bortzontal  plane  =  V  (  oo«,  « 


And  from  the  question 
2.1..!. 


I.  E.  GOBE. 


'...If, 


■(i) 


[6215*,]— Shnbarb.—"  Materia  Medicn"  de- 
loribei  malic  acid  and  oialic  loid  aa  abundant  in 
theyoang  stalkii.  Twenty  per  oent.  of  the  latter 
aorid  aalt  ha>  been  detected  in  Ihe  root*  of  tome 
•peoiea.  On  the  Uble  Unda  of  the  North  Hima- 
lajaa  tbe  plant  Itourtibet  in  a  wild  atate,  aSordiog 
a  pleasant  addition  to  tbe  meagre  fare  of  the 
tmreller.  A  giant  »ott,  grown  now  in  EagUad 
for  ite  leaves,  aaed  in  paoking  prodace,  iaabiolutely 
poiaonoua  ai  food.  Vide  Dr.  Lindley^s  "  Theory 
Uid  Practice  of  Hortieultnre"  (pagei  100—101)  on 
the  abatraction  of  ligbt  and  heat  in  influenDing 
Ihe  aeoictiona  of  plants;-"  E:ian)pl«.—  IF;nanMe 
Crocatf,  poiionooe  in  oor  Midland  oianties,  ia 
Innoiiona  in  the  lower  temperatnre  and  olondier 
aky  of  Edinburgh."  AH  plant*  grown  in  dark- 
MM  part  with  tbelr  peon  liar  Uavonr.  Thna  I 
blanch  ohioory,  endive,  dandelion,  *o.,  to  re- 
move the  bitter  principle  and  obtain  the  mitd 
Butty  aweetoesa  in  lu  place.  Field  mnihrooma 
have  more  flavour  than  thoae  grown  in  cellara. 
Aaparagna  beans  and  peaa,  when  forced,  are  all 
inaipid  and  devoid  of  natural  aavour  throngh  being 
«beat«d  of  a  anmmer'a  aun.  Again,  take  the  case 
of  aeakale  growing  on  its  native  sanda,  or  in  the 
well-manured  soil  of  a  kitchen  garden.  It  has  the 
■troQg  inlphurons  aap  of  all  the  Bramiea:  Force 
the  aama  apecinieni—they  become  soft,  auconlont, 
and  tranaformed.— Eoil!. 


UNANSWERED    QUERIES. 


y  am 


—To  Mr.  Bottaar, 


«17r>.    iMitamTrai 


Cieot.    CjcloiseMr,  [ 


QUERIES. 

igaUTJ— Pstrolsnm  On  Steam  BoUera.—will 

pantlve  *aliH  of  pttrolenm  aa  fuel  agalost  eokl.  an  j  tbs 
b«at  mean* etnriaiU for nUneiteimt  In  thadisirlni 
)  wblsh  I  retar.  osal  oMta  lb.  per  Mo,  and  Ibc  pr troleani 
lOt  purified)  nan  be  obtained  at  SJ.  per  gallon,  or  perhapi 
lis.  iny  IntoTmatlon  will  Dincli  obllga^rosET. 
[BSHS.J— Amyllo  Aleohol.-Sonie  time  last  jesr  I 
itnQ(«B»Dtaw|ilti»UoD  (or  dlncoverlDB  thf  prewooa  of 

very  MM,  .    .      - 

b-a  "  Oabmi 

id  colour,  that  deVi 

liUuK  equal  iwrti  ol  tbe  BotmlDD  andiplric  to  bo  Icitnl. 

^agenl  as  explained,  bat  rspaat^lj  (ailed,  and  would  be 
*rer^  grateful  If  lo&e  cbemlc&l  fellow-reader  wcQid  aid  me 

anllon  a!  U  grammM  to  tlie  litre  ot  nter.— ClORET. 
[«I1I9.]— ETB.poratliiB'  wtthont  Heat.— I  have 


irably. 


nerrby  liquids  are    brought  to   drineffl   » 


tketob  ?    Tor  In 


Could  ao  ordinary  rolled  Iroo  Jalsl  bco»d? 
0  O  U  elc™- 

[iJIflS.]— BoUtr.— To  -T.  C,  BBistOl,"— I  have  a 


.    !•  1 


ougb  lor 


IBlu..  DO  talm,  lln.  plate,  whicli  wtnld  be  the  best  1    U 
M  Utter  would  ba  beat,  please  Bate  Iha  ule  WBcUne 
irenure  ol  Hmc  and  elae  o(  tabe.— Clice. 
[BjIflJ  1— Bnalne  aovemori.— Will  aona  rs»de 

Lreugtb  ol  <nll  spring  and  weJebt  of  balli  [or  a  gonrno 
atklDg3Qvrei>,  per  oilD.,  lenglb  of  armi  belniStlD.rioc 
Milnl  of  suipensluD?  Uidlnaiy  llirotlle-valve,  ZllJ 
lOmln.ilcuBlue.— II.  G.B. 

[Ciie4.]-Deaa  Beat  QalTanomotar.— Con  som 
easier  kindly  inlornj  me  of  tbe  retatlTa  proportSonf  au' 
rruiBemenU  of  oeedle.  Mils,  and  magqat  (II  ucceBiarr 


[«3ie>,]— Time    Kaeiilng'  In  a  Faotory.— 

bookliig  tbe  tlma  of  the  nnrkmeD  In  a  large  tsdori 


large  Isniorlea.— Uak DF.S(n L'UIMU  Si.KC-riiicitH. 
[asiea  l-LeotanahB  Type  ot  Cella— win  i 

to  be  nied  Id  recharslnB  porona  g^lls  couulaing  txrf 
plate,  so  as  to  obUiD  the  btit  leanllaf    (9)  Dlspgual 


•ntfaoe  m 


quautltyof   depi 


etypt  of  eoU.— OsSKu 
[«J1«7.1— Chamber  OiKan.— Hiving    In  vfa»  U« 

iio  wblcb   aueti  an' Initrumsnl^eoBld  be    puL    Vhat 
lore  tban  Sft.™w°dtii''-P*!(. 
[S31«S.]— Kodel  Laoomotiva  BnslaB.— WOlaoy 


lb.  Wbu 


[8SH9.1  — Photocraphio  DoTOlopot.  —  Hsvhw 


ibiiuid  pi 


ma  as  a  ralrslner.— F.  &.  J. 
tMI70.I-8oiar  BoIIpie.— Will  "P-EAS."  be  kial 
naugb  to  gl's  us  iieulli  regarding  tba  coral  esHrMif 

1  Europe  tba  [oUlliy  will  ba  vlilblo  >-l.  L.  O. 
[B317I.]— Tomlns  Chilled  Iroa  Bolla.— WnIt 

one  corroeponJont  belp  ma  oat  ol  njy  difflou  lly-tial  k 
]  get  tools  ial11i:lently  hard  lor  ibt  turning  of  cMlU 

^<n  also  troubled  *ltb  tbe  steel  Oylng  wben  iba  t^^ 

Sipped.— CODNTBYXIK. 

[SfiTf.]- Globular  tlrttnln*.  —  To  'Suiiu.-- 

What  is  tlie  moet  generally-acoepud  explandlloo  of  4k 

to  be  inexpli  cable.    Uay  It  not  be  a  Ortuh  dlBflbarg*  Inm 
a  promloant  point  on  a  man  at  perhaps  ainioit  lirMUl 

repulslnn  from  the  main   body  of   tbe  mass  to  wUA  11 
belongi,  and  that  tbe  final  '^  eiplosl,'n  "  takes  plaee  9itL 

oppoiibilj  oliaiged  cloud  T— Tac. 
(aai;3.]— IJ»T8lopIng  Dry  Flatea.- laam^a 


Now.  Khali  »aut  to  know  It  tbia  (atur  a  IltUe  Um ji 
ploture  gradnally  anumea  tba  appearaaos  oE  ■  baa  mi 


oer.    Taa  formala  used  li  tbeinlpbate  ol  aodaaii 
reoom mended  by  J.  Wecge  (J.  KoghssXpacaWr- 

[S9i;t.1  — Sparrowa.— Can   aoy   reader   Infom  at 
whutodolagelridoliparrnwi  1  I  bare  a  thatebad  hoailk 


.    They  make  a  hola  aayirbas 


dlBlSe  r    1  do  not  want  to  polaon  them. 


[e3l7e.]— Ueaaarament  of  Snrfhoe.  - 


pl«es  ol  glass  ba  conipared  with  anotb«  by  an,  ffM 
or  otber  meuu  by  tba  sqleuo*  el  tbe  preiant  du  r  ttW 
are  only  two  methods  1  nan  conoelve  of  i  ODS  V  by  aMt 
moLhod  ofdvteroilulngtueir ab^orbtl ve or eulaslve pivtfi 


[e9177.]~BtahlnK  Ivory.— I  have  nun*  tpMisM 


ixllugoisb  tb 


toeelal 


eta  liaiuago  [ban  vawr.      Wbal  Is  tbe  oplnloaolyMl 

[E917S.]— I,athaOaDtre.-DieDthardaylUnia3>t 
he  •billlug  otntie  <tl  lai  lalue  true,  and  alMr  baslnl  I" 
(  lemporsd,  I  put  It  In 


itlfo 


It  n« 


.  8,  1887. 


ENQLIHH  MEOHANIO  AKD  WORLD  OF  SOIENOE. 


IitUMT  deftly  fto.     .- 

son  abHmUim  at  tba  ttttat  Vt  tb«  uuuwt 
bodlMOBtttHilMtofttamoaBt  DdbMhi 
:  iDoti  bodlH  ■>  thw  wUoli  ten  tkim  oD  am 
.  bt  UniSo  on  Cb«  iDUi  itufUM.  iu»in>t*eled, 
■  dsDH  ■tmoipbsia.  An  u;  of  tlw  Ttij 
lefu,  *g„  nacliorltatlnly    ---■  •—  '- 


r   of    tb8  *ll(hl    obanna  o 
I  biTa  Dot,  la  ur  vnk  I  bM.-.,  „^,  _cu  li, 
an  ol  tbia  miur.— TiD. 

—  WUl 
n  milbod, 

ircpu  w  ring  t.  gong  in  a  iiciorj  t  II  !■  > 
of  the  ciMiI  mechulim  foi  miklDi  ud 
a  (Jicnit  I  wl.h  to  know— nol  tho  glcotdul 

di  In  ihs  monilng,  for  ons  mlaaU,  tbto  kI 
utu  of  H  mlQDte :  fbmU  IwU-put  alglil  toi 
UmtDuM  (for  bniklut  tlma):  Uienat  fln 

no.  <hta  tx  two,  thOD  It  flra  o'olook.  I  wlib 
sow  how  II  OKU  ba  dou.— ilLiaurioTCBUie 

Vood  Psndalain,— Soma  tlnw  ifa  1 
ur  coLuEuu,  vrbitbQr  uij  ,of  joor  i«Hfi 
MtDnWd  with  panffln ■—■ 


[S318g.]-8«tUemant.~-A  n 


I«3iao.]-K«girtor  Pnper  BoU.-Wonld  vmt 
ndarklDdl)  Inlurm  ma  Ibe  baatmeuu  ol  conitrnotlon 
~'  *"'-~- ribbod-iBpar  lolUprobablT  llfdi.  Is  lanitb. 


[Mill.:— Dtei  for  Sorew-Thraftdlnr^I  wlih  t 
laka  diH  for  icriw-tLiniullng.  Inns  Jla.  op  to  lln.  I  hoi 
31  1  l<i  prooaad  T  What  ut  tha  Importuit  polotv  to  b 
^tudcil  to,  ao  ihit  I  rat.]  hara  than  oot  wall.    I  iiu& 

0.  *i  1  thlDk  >  aonw  en  M  tbtndad  In  ihwtw  tlma  b 
>]lddtaatbubT>dJDit>bla  oon.  What  lilhagmtai 
» lor  wbloh  anlM  diu  an  nuda  I  In  m*  llnliad  ai 
•liaoM  I  han  not  aaan  tham  orar  lln.  Whr  ara  tha 
n  Urtar  iliu  r 


[UIM.]— FuaboUe  atfleotorB.— WIU  n 
(MBdiat  o(  "  Uun  "  giia  parilcolan  qI  tho  ua 
of  faiatwllo  raAaeton  naad  for  araTiib  llghu  !— Z 

[UIM.I-Lmutr  SkatohiDK— 

of  theUTBi *  -■  ■    -■ 

wa«  gl«ii 
iketchaa;  bntlhaia 

Ueohuiic  rtpait — Am 

[saiM.j-Oolllera'  Ghwue. 
gWe  DU  a  raoelpt  loi  the  uaiiule 
gTBMe  fomplllaiy  pat  pMta  !— aoHlB 

[gtiH.]-Poat01ILae  Batt«rle»-CD  i 
a  arairlng  or  daaarlpLioD  ol  ttuf  foim  of  Db 
batter  lei  at  Bieatnt  DHd  In  Iha  BngJIil  Poal 


[SIlt7.]-Nitnte   of  Silver  StKliu.— Is     tha: 
njwajofgaitingthaia  oil  m.  buidi,  e.onpl  abulDta 

wis  °?1  '"on;'.    dJSiMf    I  fl"d  "iiNO  "«f*a  n 


aaT  :— "  II  la  m 

looking  thtoDi 


_>t  b«  ObtaJDf 

1  In  tha  bopa  aonu  olhan  of  jom  t«»dan  luf 

tha  Uka  ei|»riinant,and  will  (It*  the  nanlt.— 

lln^tonQoaj. 

'Steaio.— Tha  tiaTal  al  a  alUa-Taln  ta  4|ln^ 

<  lap,  lln.;  Ihalntlda  liqi,  )lD..BDd  UlaugMol 
tba  ascentdc,  S0°,  nag Ltotlnc  tba  obllqnUt  ol 
larodDTbai.  WUlmTooagfTiniaanilabow 
poaktloQi  of  tba  oraok  at  admliaion,  imt-off, 
I  comprDHlon  at  horliootal  eugina  with  Joc& 

.  I  want  ta  cut  off  ttaam  at  Ihna  quartan  ol 
Waa)>l  JOB  tall  me  whal  altaratlona  to  make 


tplitODandliuldaal  tbaojUniarooTer  lalln. 
oal  tba  platon  te  tram  Iha  and  ol  tha  atroka  >i 

idar  Vi  the  prtHTin  of  tba  itaam  In  tba  al«atn 
a  compooad  tondeni  anglaa  tba  <t«im  cot  dE 
I  tba  fltroka  In  hlgh-prciflnn  ajllndaTi  Iha  dia. 


hrriad  apkpalromcii 


injr  iljUireoee  f— PIPB  TONas. 
-E  illca  la  floor  Spar. 

Alomlnliun  Steal, 

(ill  i>ow  Lo  ileiamUaa  1 
tl  1—i.  B.  U. 


The  Staaord-B«we*  STiiajno.— Maun.  Staf- 
ford   and    Barac,   at    Covantr;,    haTe  wnt  lu  a 
Ebolograpb  4nd  partionlan  of  a  naw  dynamo  tbaj 
ave  ceoently  eoiuttiuited  with  an  improved  forui 
of  Gald-magnat,  piOTiding  a  diiaot  oirouit  of  Ion 
raiatanoa  for  tha  magnatio  linea  of  foro&     Tha 
anuatore  ia  of  tha  iinprOTad  (irammfl  tjpa,  and  tha 
Eald-magnata  are  forged  from  tha  beat  wrooghl 
Iron,  tba  whole  maohiae  being  eo  amDged  that  it 
can   be  mn  oontianoaaly  with  ita  nominal  load, 
while  add;  ooireiita  ace  redaoed  to  a  mlnimam. 
The  following  ara  detaila  of  a  maahiaa  recently 
bnilt  foe  plating  pnrpoaai: — Weight  of  maohine, 
4a«t.2qr,;  aize  of  armatora,  Stin.  by  fiin, ;  dapCL 
j  nutarial  of  core,  ahatooal  iron  lingi 
n  Bo.  SO  gangs  ;  oarrent  in  ihnnt  oou, 
■ui^n^KK ;    current     m     external    oironlt,    13$ 
^rea;  E,H.F.  at  terminala,  6  volta;  reeiatanoa 
macbine     after     Bve     hours'    inn,    aimatnre, 
ohm,  Seld-magneta,  -6  ohm  ;  speed  of  maohine, 
reTtdutiona   per  minnta ;  number  of  oicooitt 


Indnstrtal  FkrtiiaralLtpa, — A  oompatltio 
eaaaya  on  tha  principle  of  adoittiog-  workmea 
dirtot  partloipatiun  in  the  profits  of  an  indui 
antprpriaa,  eUrted  by   tba  Straabi         "   ' 


A1T8WIB8  TO  CORRlSPOnDinTS. 


Hum  TO  OORRBSFOHDIUm. 

L  WiNaoi  oaa  alda  ol  Um  papai  on]  j,  and  pBl  drawlBgl 

r  IIInatnitlOM  oa  sepuata  placet  ol  l^pai.    1.  Pnl  tltlea 

qDerlaai  and  iriian  anawanng  qnerlca  pot  the  nambeit 

wall  aa  tba  UUaa  ol  tha  qnerlee  lo  wbioh  tba  lapUaa 

tar.    1.  Mo  obarge  is  made  lor  iniarting  letter*,  qiwrisa, 

gf  lepUaa.    «.  I^ttan  or  qoatlaa  iskiag  lor  addrcaaaa  of 

ma  III!  rani  III  la  I  ot  oonwmDitaBta,  or  when  toelt  et  otbei 

ajrtlelw  oaa  ba  pnrchasad,  or  rapUea  glHng  audi  lafonifr 

Una,  aauHil  be  Inserted  eiaapt  as  adVertlwmeDli.    i.  Ifo 

it  sBsmtaJ  ihreugh  the  poal.  tL  Latxaa  tent  to  •ocn- 
tpo&danis,  nndec  aovar  io  tba  Bdltoa,  are  not  lorwaided, 
■ad  tba  BBOHi  of  aoRaepoBdanla  an  not  flTtB  to  lo- 

Attantlan  H  Kpadallr  dnwn  to  hint  Vo.  4.  Tbe 
apaaa  darotad  to  lattera,  qoertae,  and  replies  ia  meant  foa 
Iha  ggneial  good,  and  It  is  not  tali  to  eooopT  f  with  qDti> 
lions  ruoh  aa  ara  indicated  abova,  wbloh  ara  only  of  Indi- 
(idnal  iniuEBt,  aod  wbloh,  U  Bel  adTeiUetnaate  In  thoB- 
•elTss,  leadto  nidlaa  which  are.    The  "aiipehn^  Bale 

raadan  win  anil  tbemaalTM  el  It. 


Co— H.  Tborpo.-Q.  Pol  Jer.-J.  Sawllna. 

Ctrra.— BBc,  PlTmoDtli.-A.   H.  GbakaqMaie.- Sob.- 

'.  0.  (TberaaaonTonr  qnealloni  wannotlnsartad  ia  pri- 
marily thai  tba;  ware  of  nc  latariat  Co  any  ana  bat 

to  iaaart  aica  a  mulaly  c(  tba  qoBclea  wDleb  reacb  a* 

palBter*a  blowpipe  lamp ;  but  U  yoo  ara  wisa  you  will 
doH  >a  told  yea,  and  mb  It  olIvlLb  glu-pamr.    Tea 


bo  ba  obtaliHd  gioiud  la  oil 


placa.     Dr.  Frumi 


ents  deal 


h  tha  faot  tb 


yelto 


uf  paying  wages,  in  vrhioh,  aa  a  rule,  only  tba 
better  ol  asses  uf  notkmen  hare  partioipBted. 
Attention  it  called  to  the  circnmstance  that  thit 
plan  has  only  been  anocetstally  tried  where  the  re- 
BUUa  uf  a  commercial  uniiertakiog  are  more  Dr  less 
direoUy  dependant  upon  the  workpeople,  while  i 


not    bee 


and  a 


[able 


nish  wltbtarpanilgr.). 


HopnOL.  (Ton 

la  tba  matter  wltb  yonr 

b«  ol  im.)— V.  KABOii. 
itting  and  eDgnrlDg  — 


■11  tCDUlalu  matarla] 
ninal  pnsan  wltb 
{Too  will  Bad  an  I 

sbonid,'  taowtTer,  i«l 
macb  InfotinallfD  on 
tha  air-pump.  MdsI 
aylindu  would  ba  so 
ODnbla')— W.BXHt. 
11  It  raiber  small  for  t 


I— TUT    POOR    AKlTnTB. 


ij.r.u 


.    (Tha  only  way  t 
rtlclad  papU.  whll 


lie  Abyialnlan  (nba  wellt : 
,on  o«.,)-Q.  W.    (If  It 

larnlshl— TiOTiB.  (for 
.  la-t  TDlnme.  Then  an 
fi,  Vol.  iL)— Ab  Isitio, 

gmbody   an   Idea    wcild' 


I  would 


OSoe.    Tlis  applleatlcii  cuatg  only  a  thlUlag  or  ii 

ES!wer.)-Co«TJ!i'T  TkiiJbk!'"^"  really  i 
wbeeldof     Hoe  Hints  Nu/e.J-TIHO   TlHOBUli, 

meoh*Dl»l  englncariag.)— v.  U.  ("The  Umitb 
court,'  H.C,  pileo  !«.  ed.)  — ScBoOLMi-sTEIi. 
pect,  FortUod.  yon  will  Hod  great  dIDculty  In  res 


EXGLIS"?  MJ-VAV-: 


with  the  hoiiionlal  plui 
B  lU  boctioiital  »Dge : 
doling  its  flight,  and  g  I 
gisTitj.    Then,  we  know 


If,  howBTer,  it  h«  icqu 


reiult  ia  DMily  tra*.— J. 

[62161.7— M80h»nlc«. 
01  projcatioa  lad  i  ths  \ 
lat  a  bo  ths  reqaired  uii 
Una  (tf  flight  to  pain 
B  ... ,  md    if    J!  a  gre»- 

«"V.|,i„.a- 
or—         «  -  ^  <  •'■>■  n 


Hsnoe,  rang«  on  horiionta 


And  from  the  qneition  ir« 


[62154,] -Bhubarb.-' 
■nibu  malic  acid  aad  oial 
the  jouBg  italke.  Twenty 
»Orid  ult  bai  been  detect 
speoiei.  On  the  table  Isr. 
Uyaa  the  plant  floniiebei  in 
»  pleaunt  addition  U,  th 
traveller.  A  gimt  lort,  ir 
forit.leiTe,,n,edinpaiikin 
poiiMoni  M  food.  )■/</«  ) 
KidPrartioeofHorticnltar 
the  abatiMtion  of  light  at 
tbe  •eoMtion.  of  pliits:- 
Oroeata,  poiaonoiu   in    oar 

«"  part  with  their  pecn 
blancfi  chicory,  endivf  d, 
moY.  the  bitter  principle 
nntty  .wMtae.s  in  it.  nUo 
have  more  Havonr  than  U. 

'°*"P'<|,"id  devoid  of  natara, 
obeated  of  a  enmmere  mn 
of  eealule  growing  on  iti  r 
w.Ii.manored,oUo£akitoh 
ilrODB  .nlphnroQi  »ap  of  all 
the  aaniB  ipeoimeD-^tbey  I: 
and  traniformed.— Eos. 


UNANSWEfiED 

l*^  ™  /«■  7*.  1..m^','Cilf;^ 


•I'M.    HrtlaulJ. 
ei7J3,    T--       ■ 


Kaglue 


|[n9.  Micro.  Jk<nuitiu;,i7; 

tl*{/T.     (Ira.lB  Ouillinn    Il7t 


'--llarassw 
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H  AND  ITS  USE3.- 

>  thraatenBd  "delnge"  of 
and  the  many  attempts 
ilia  made  to  utilise  it  as 
[  for  Bteam  boilers,  especi- 
tile  mariDe,  tha  "  practical 
«iuii,''  by  the  late  Mr. 
Ted  to  Ha  a  standard  work 
leet  informatioa  tliat  can 
bo  covers  of  a  book,  tor  it 
^D,  geology,  geographical 
sry,  cbamistrj,  mining, 
and  transportation  of 
BJi  appendix  on  the  oil 
eology  of  nataral  gas  in 
JTew  York  by  C.  A.  Ash- 
.  Crew,  who  died  towards 
«.d  been  connected  with  the 
•.g  petroleum  from  almost 

in    the    history    of    the 

and  was  consequently  in 
L  information  oq  points  of 
't   be  outside  his  personal 

subject.     The  origin  of 

ansolred  problem ;  but 
le  consider  it  to  be  the 
ciestructiTe  distillation  of 
und  agree  amongst  them- 

to  whether  the  strata  in 
ow  fonnd  are  the  parent 

reeervoira   in  which  the 

has  foaud  a  permanent 
•  nm  in  one  form  or  another 
t.d  utilised  for  thousands 
STO  the  ark  two  coats  of 
without,  and  pitch  is  a 
■  of  petroleum  whiclt  we 
^a  in  almost  incredible 
■ny  miles  from  Mount 
43ause  it  eziats  in  nearly 
Krtb,  and  was  found  useful 
■*ing  pnrpoaes.  The  first 
Ac  record  of  tba  discovery 

the  United  States  was 
IBenjamin  Silliman,  sen., 
csurnal  of  Science,  1833,  in 
-the  oil- spring  situated  in 
the  county  of  Allegany, 
^ui  mentions  that  the  film 
water  bad  nowhere  the 
t.  e  recollected  observing  at 

ai  petrol  enm  fountain  near 

^lUiman  further  said  he 

fc  any  considerable  part  of 

the  petroleum  used  in  the 
>:rtbe  name  of  Seneca  oil 
og  he  described  ;  but  he 
=aine  from  the  Oil  Creek, 
the  Allegheny  river,  in 
mnia.  So  early  as  1814 
of  the  oil,  as  well  as 
charged  from  wells  which 
»cl»  ealtin  West  Virginia. 
r  of  Pittsburgh,  sold  oil 
■©11  in  Allegheny  county, 

"tlie  earth's  surface,  as  a 
lebrated  for  its  wonder- 
■•  -  but  in  1852  the  busi- 
*»  Mr.  Kier  conceived  the 

oil  and  obtaining  a  fluid 

^S    in    lamps.     With    a 

Still,"  consisting  of  a  a 

~on  worm  surrounded  by 

t»j  repeated  distillation 
J^Xnioatingoil  of  alight 
~>^  cannot  be  regarded  as 
5n.t  oil  industry  of  Penn- 
*>ted]y  was  ono  ,of  the 
'■faich  paved  the  way  for 


far  more  extensive  refining  facilities.  A  few 
yeara  afterwards  the  Pennsylvania  Bock  Oil 
Co.  was  formed  ;  but  obtained  ho  little  oil 
that  they  could  not  pav  expenses.  They 
sent  samples  of  the  crnoe  oil  to  Prof.  B. 
Silliman,  jnn.,  who  made  an  exhaustive 
analyaia,  and  reported  that  the  company 
had  in  their  poasession  a  raw  material  from 
which,  by  simple  and  not  expensive  proceases, 
they  might  manufacture  very  valuable  pro- 
ducts. In  the  summer  of  1856  a  Mr.  Bissel 
happened  to  look  in  the  window  of  a  drug 
store  in  Broadway,  and  saw  a  remarkable 
showbill  lying  beside  a  bottle  of  Kier's  petro- 
leum. An  examination  of  tbis  show  bill, 
which  was  intended  to  give  an  idea  of  bow 
the  "nataral  remedy"  was  obtained  400ft. 
beneath  the  earth's  surface,  did  actually  give 
Hr.  Bissel  an  idea  that  the  company's  lands 
must  be  developed  by  artesian  wells.  In 
August,  1859,  the  firat  drUI  was  started  at 
Titnsville  ;  and  on  Saturday  afternoon, 
August  28ti),  in  that  year,  as  the  well-ainkers 
were  about  to  quit  for  the  day,  the  drill 
dropped  into  a  crevice.  The  tools  were  with- 
drawn, and  all  retired  nntil  the  Monday 
morning;  hot  "Uncle  Billy  Smith"  went 
to  the  boring  on  Sunday  afternoon,  and  peer- 
ing down  saw  that  a  fluid  bad  risen  to  within 
8ft.  or  10ft  of  the  sorfaoe.  He  let  down  a 
piece  of  plugged  tube,  and  withdrew  it  full 
of  petroleum.  The  news  soon  spread,  and 
when  it  was  fonnd  that  on  fixing  a  pump  the 
oil  could  be  obtained  at  the  rate  of  2s  barrels 
per  day  the  "  oil  fever  "  soon  set  in.  That 
was  tne  commencemeut  of  the  petroli 
era  in  America.  Since  then  enormous 
quantities  of  petroleam  have  been  ob- 
tained in  various  parts  of  North  America ; 
but  the  wells  or  springs  of  that 
country  are  maroely  to  be  compared  with 
those  of  Baku.  The  largest  yield  ever 
obtained  from  a  well  in  the  United  States 
as  at  Thorn  Creek,  Butler  co..  Pa.,  where 
well  drilled  in  1884  is  said  to  have  flowed 
for  a  few  hours  at  the  rate  of  nine  or  ti 
thousand  barrels  per  day.  At  Balakhani, 
the  Baku  district,  a  well  yielded  36,570 
barrels  per  day,  which  was  considered  some- 
thing incredible  ;  but  last  autumn  another 
boring  nearer  the  Bay  of  Baku  delivered  a 
fountain  of  oil  at  the  extraordinary  rate  of 
11,1X10  tons  par  day,  or  about  three  times  aa 
much  as  all  the  welk  in  America  put 
together.  So  abundant  is  the  oil  in  the 
district  that  the  price  at  the  well  is  about  3d. 
or  4d.  a  ton.  On  distillation  the  Baku 
naphtha  does  not  yield  much  more  than  a 
third  of  the  amount  of  the  horning  oil 
obtained  from  American  petroleum,  but  the 
quantity  of  lubricating  oil  of  different 
qnalitias  is  very  large,  about  43  per  cent. 
Vaseline  and  benzine  are  obtained  in  propor- 
tions of  1  per  cent,  each,  and  there  is  14  per 
cent,  of  liquid  fuel  or  residuum.  Where  the 
oil  itself  is  80  low  in  price,  the  residuum  of 
the  stills  cannot  be  a  rery  expensive  com- 
modity, and  as  a  matter  of  fact  it  is  often 
sold  in  Baku  for  as  little  as  4d.  per  ton.  Aa 
coal  in  tbe  Black  Sea  can  rarely  be  bad  for 
less  than  £2  per  ton,  it  will  readily  be  under- 
stood that  there  is  every  inducement  to  use 
tbe  liquid  fuel  in  Southern  Russia  for  loco- 
motive purposes  as  well  as  in  the  steam 
Teasels  plying  on  the  Caspian  Sea  and  tbe 
great  rivers.  The  liquid  generally  used  con- 
sists of  the  residuum  of  the  crude  oil  after 
tbe  burning  oil  has  been  removed  by  diatilla- 
tion,  and  it  is  obtained  as  a  rule  iu  the  pro- 
portion of  about  60  per  cent. — oontaining, 
therefore,  much  hydrocarbon  that  might  be 
se[)arated  in  the  form  of  lubricating  oils.  The 
theoretical  evaporative  power  of  the  average 
petreleum  refuse  is  about  Itilb.  of  water  per 
jiDund  of  the  liquid  fuel,  while  that  of 
thracite  is  little  more  than  12Ib.,  at  pres- 
res  of  1201b.  per  square  inch.  In  practice, 
locomotives  show  a  mean  evaporation  of 
of  water  per  pound  of  anthracite, 
while  with  the  petroleum  refuse  an  evapora- 
tion of  over  121b.  is  obtained  in  ordinary 


work.  With  the  improvement  adopted  ia 
the  construction  of  furnaces  to  adapt  them 
for  burning  the  liqnid  fuel,  tba  combustion 
ia  complete,  and  there  is  an  entire  absenceof 
smoke.  Although  the  price  of  the  liqnid 
fuel  is  inareasea  enormously  at  even  abort 
distancM  from  Bakn,  it  is  at  21s.  pw  ton 
much  cheaper  than  ooal  when  tested  by  the 
cost  per  engine  mile—about  half,  according 
to  several  experiments  ;  but  improved  fnr- 
naces  are  being  introdnced,  and  the  petroleum 
refuse  is  being  largely  utilised  wherever  it 
can  be  obtained.  Steamers  which  can  go  to 
Baku  for  their  fuel,  use  nothing  bnt  the  re- 
fuse, and  a  recent  trial  of  an  improved  fur- 
nace, devised  by  Lieut.  Pashinin,  showed 
that  15'61b.  of  water  were  evaporated  per 
pound  of  fuel.  That  waa  in  the  case  of  soma 
steamers  built  for  service  on  the  Oxus,  and  it 
is  believed  that  further  experiments  wiU  lead 
to  even  better  reanlts— for  Pa«liinin'e  fur- 
nace is  being  fitted  to  a  large  number  of 
torpedo  boats  belonging  to  the  Black  Sea 
fleet,  and  tbongh  the  supply  of  liquid  fuel  is 
now  abundant,  greater eoonomy  will  beeier- 
cised  than  is  the  oaae  at  Baku,  for  the 
simple  reason  that  tbe  fuel-carrying  capacity 
of  torpedo  boats  is  limited.  A  very  great 
advantage  in  this  connection  is  the  absence 
of  amoke.  During  the  trial  above  men- 
tioned a  sheet  of  white  paper  waa  held  at  a 
height  of  14in.  above  the  funnel,  and  at  tha 
end  of  the  test  not  a  trace  of  soot  conld  be 
detected.  Petroleum  and  petroleum  refuae 
have  hitherto  in  this  country  been  too 
coetly  compared  with  coal  to  lead  to  any  ex- 
tensive use  of  the  liquid  fuel  in  marine 
furnaces ;  bnt  in  the  Caspian  and  on  the 
Volga  hundreds  of  ateamera  have  had  no 
other  fuel  for  many  years,  and  it  is  more 
than  probable  that  before  long  petroleum 
will  provide  the  majority  of  steam-vessels  in 
Eastern  waters  with  their  prime  morer.  It 
will  naturallv  be  asked,  if  petroleum  ia 
found  in  anon  abnndanoe  in  the  Bakn  dis- 
trict, cannot  it  be  obtained  in  paying  quan- 
tities in  other  parts  ?  The  answer  most 
undoubtedly  be  in  the  aflirmative,  with  the 
addendum  that  more  profit  will  be  reaped 
than  has  hitherto  been  the  case  at  Bakn.  In 
Burmah,  aa  is  well  known,  tbe  oil  fields  cover 
a  large  area,  and  many  parts  of  India  are 
known  to  he  snfficiently  rich  in  oil  to 
warrant  the  outlay  of  a  good  deal  of 
capital  in  prospecting.  Mr.  Crew  does  not 
enter  at  length  into  tha  question  of  distribo- 
tion  ;  bnt  he  shows  that  petroleum  ia  fonnd 
in  many  parte  of  the  world,  and  as  he  baa 
dealt  fully  with  the  methods  of  treating 
it,  and  of  utilising  its  different  oomponeuta, 
his  work  will  be  read  with  interest  by 
many  who  are  taking  up  tbe  bnsinees  of 
prospecting  for  oil. 


DUPLEX   TELXPHONT- 

ALTHOnaH  the  t«1ephane  has  been  in  use 
for  ten  yeaia,  little  has  jet  been  done 
in   "  duplexing  "  the  wires — probably  because 

telephony  is  mainly  carried  on  over  short  dis- 
tances. The  expense  attending  the  erection  of 
copper  lines  has,  however,  led  those  engaged  in 
tbe  work  at  promoting  long.distanco  telephony 
to  seek  some  means  ol  increasing  the  capacity 
of  tie  wires,  and  we  believe  eiperimonta  have 
been  made  by  the  American  Telephone  and 
Telegraph  Company  between  New  York  and 
Philadelphia,  a  distance  of  90  milea  or  so.  It  ia 
obvions  that  if  a  wire  of  that  length  can  have 
its  capacity  doubled  by  a  system  o(  dnpleiing, 
there  are  advantages  which  will  mote  than 
outweigh  the  necessity  for  compUoating  the 
arracgemeuta  at  the  tniQsmitting  and  receiving 
stations.  The  diffloulties  are  much  greater 
than  in  the  case  of  the  telegraph  ;  bnt  they 
can  be  surmounted  by  bringing  the  do  able- wire 
Inetruments  at  the  terminal  statiana  Into  in- 
dnottve  relation  with  botli  sides  of  the  circuit 
by  means  of  oonvertinff  or  repeating  coils. 
In  a  paper  read  by  Dr.  A.  M.  Roaebmgh 
before  the  Canadian  Institute,  tbe  author 
gives  an  account  of  a  method  of  duplexing 
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telephone  lines  wliioh  he  deriwd  some  time 
ago  ftnd,  bj  the  ftdvice  of  Fraf.  S.  P.  ThompiaD, 
patented  in  this  coantrj  in  1885.  In  long-dist' 
ULce  telephony  the  bast  Tsaulte  are  obtaiaed 
when  t<ro  Une  wires  are  naed,  one  being  em- 
plowed  as  a  return,  and  Dr.  Eosebntgh's  object 
wan  to  utilise  the  metaltio  cironit  so  that  either 
two  telephone  aubscribers  or  a  tolephoce  aub- 
seriber  and  a  oentral  office  operator  at  each  end 
Oould  communicato  Bimultaneonslj  withont 
interferenoe.  To  accompliah  that  object,  it  ia 
necesaarj  to  render  the  receiving  telephonee  at 
the  central  office  neatral  to  the  snbacriber's 
tranamittera,  and  also  to  moke  the  anbsoribeiB' 
reoeiyers  neutral  or  irresponBive  to  tie  ttans- 
mitters  at  the  central  offiue.  Dr.  Eosebrugh 
aalred  the  Bnt  problem  with  oompanitive  ease 
bf  adopting  the  following  plan.  At  eaah  cen- 
tral oface,  aad  at  eaah  end  of  tho  metallic  olr- 
onit,  a  aubfloriber'a  line  waa  attaahed ;  bnt 
instead  of  using  the  ordinary  receiver  with  a 
single  ooil,  a  telephone  with  a  double  coil  was 
omplojed— one  coil  being  lnaert«d  in  one 
branch  and  the  other  in  the  other  branch  of 
the  metallio  ciicnit,  the  connections  being  ao 
iiia<le  that  electrical  cnrrents  traveriing  one 
ooil  would  be  neutralised  by  those  tniTers- 
in^  the  other.  That  is  to  say,  the 
coils  were  connected  differentially,  and 
the  eleotriool  coirenta  set  up  from  tiie  sub- 
scribers' transmitteis  passiid  through  the 
two  coils  in  opposito  directions,  and  ooose- 
qnently  neutralised  eooh  other.  Therefore,  if 
two  subscribers,  one  at  eooh  end  of  the  metallic 
circuit  were  ndng  the  line,  nothins  would  be 
heard  in  the  centnl-sffloe  telephone.  The 
{iroblem  how  to  render  the  sabsoribera'  tele- 
phones neatral  t^i  the  transmitters  at  the  central 
office  was  far  more  diffloalt  of  solution, 
and  Dr.  Bosabrugh  made  many  experiments 
before  he  Bucoeeded  in  doTisiug  an  arrange- 
ment which  would  answer.  He  oltimatdy 
found  that  the  only  solation  was  to  so  arrange 
the  transmitters  at  the  oentral  office  that  both 
branches  of  the  metallio  circuit  would  he 
okarged  equally,  simaltaueously,  and  in  oppo- 
site diceoUona.  By  charging  one  wire  posi- 
tively and  the  other  negatively,  the  eleotrioal 
equilibrinm  can  be  disturbed  withoat  aSeoting 
tnat  of  the  subscribers'  lines.  Dr,  Eosebrogh 
has  discovered  several  ways  of  aooompli^iing 
that,  bnt  io  hia  paper  he  dasoribea  only  two, 
which  are  presamably  the  methods  he  preten. 
In  the  Arst  he  employs  a  transmitter  with 
two  induction  ooils,  the  primaries  being 
oonaect^d  either  in  series  or  in  multiple 
arc,  and  the  secondaries  connected  in  cir- 
cuit to  the  reepeoCive  branches  of  the 
metallic  circuit.  In  the  other  method  repeating 
ooils  are  used  with  one  coil  in  each  branch 
of  the  ciccnit,  the  ooils  being  connected  with 
each  other,  and  also  with  an  independent  tele- 
phone circuit.  The  operation  in  the  first  oaae 
u  aa  follows.  The  impnlses  imparted  to  the 
diaphragm  by  the  voice  vary  tlw  Strength  of 
thelooal  battery  circuit  traversiitg  the  primaiiea 
of  the  two  indnction  coils,  thas  generating 
oorrents  in  the  sacondariei  which,  in  turn, 
create  currents  in  the  two  branches  of  the 
■netallic  dronit,  equally  and  simultaneously, 
if  the  two  coils  are  properly  balanced.  Adjust- 
able cores  are  used,  so  as  to  obtain  perfect 
balancing.  If  the  connections  are  properly 
Bsade,  the  electrical  ImpnUea  will  (raverBs  tho 
circuit   in   opposita    directions,  the   currents 

Enerated  in  one  coil  being  reinforced  by  those 
the  other.  The  converse  is  also  trne,  for  if 
the  connections  of  one  ooil  are  reversed,  the 
ourrents  generated  are  oppoied  by  those  in  the 
Other,  and  no  current  will  traverse  thecirouit. 
The  onrrents  will,  however,  meet  at  the  aub- 
ectibers'  lines,  and  being  reinforced  will  proceed 
to  earth  throngh  the  subscribers'  telephones. 
Advantage  may  be  t«ken  of  this  to  nse  two 
setiof  transmitters  at  the  central  office  or  at 
any  point  of  the  metallio  cirouit,  and  they  may 
be  oonuected  in  each  a  manner  that  the  snb-  i 
BcriberB*  telephones  will  ba  reaponsivc  to  one,  j 
bnt  not  to  the  other.  Dr.  Rosebmgh  wonld, ' 
however,  prefer  to  give  the  subscriber  both  a 
rctnrn  wire  and  aground  wire  ;  also  two  sets  of 
apparatus — one  for  ordinary  use,  the  other 
on  the  duplex  system  (or  long-diatance  work. 
When  repeating  ooils  are  used  (or  charging  the 
two  branches  of  the  metallic  circuit,  the  latter 
arc  uharijed  indirectly  through  the  repeaters  ; 
the  oilv.LTitage  of  which  ia  that  two  subscribers 
itt|eachendortheoircnitcBnooinmnnioatesimul- 
taneouily  withoat  interference,  onenong  a  Una 


connecting  directly  with  the  metallic  circuit, 
the  other  a  line  connecting  indirectly  by  means 
of  the  two  repeating  coils.  The  subBCribera,  it 
will  be  seen,  have  the  advantage  of  two  con- 
ductors inatead  of  one ;  the  resistancs  of  the 
line  is  reduced  by  a  half,  and  the  working  of 
long-diatance  telephone  lines  is  much  im- 
proved. Thia  branch  ia  confessedly  only  in  its 
iofauoy  ;  but  the  systems  devised  by  Dr.  lto«e- 
brogh  show  something  of  the  possibilities 
which  may  become  aotoalities  when  the  tele- 
phone itself  is  free  from  the  restrictions  placed 
upon  efforts  to  develop  its  capabilitiee  by  those 
who  hold  the  governing  patents.  Duplex 
t«1epbony  paves  the  way  for,  and  will  no  donbt 


at  each  end  to  use  the  line  aimultaneously  ;  but 
we  suspect  thal^  so  far  as  thia  country  la  con- 
aerned,wemuat  wait  nntilcettainpatenta  expire 
before  any  great  development  of  telephony  will 
be  witnessed. 


THE  THEORY  OV  HACHINZa.-VII- 

By  Fa^oia  Campin,  O.E. 

Toothed  Wheala  and  Racka. 

WHERE  large  amounts  of  power  are  re- 
quired to  be  transmitted,  and  more 
espeoially  when  the  preesnree  between  the 
driving  and  driven  elements  are  subject  to 
Budclen  and  considerable  variations,  some  more 
absolnte  means  of  transmission  must  be  found 
than  that  furnished  by  the  friction  of  belts, 
and  this   is   admirably  supplied    by  toothed 

In  Fig,  2S,  a  and  b  represent  portions  of  two 
toothed    wheels    geared    together  j    a'  a'  and 


Ir  C  are  portions  of  the  a) 

of   the  wheels  o  and  t        . 

wheels  are  inlendad  to  work  together  aa  they 

wonld  by  rolling    on  their    pitoh  drclee,  on 

which  muat  be  set  ont  the  teeth  to  gear  thoee 

•f  one  wheel  with  thoae  of  the  other. 

The  teeth  mnst  be  so  shaped  as  to  work  upon 
one  another  without  friction— that  is  to  say. 
they  must  pass  over  each  o^r  with  a  rolling 
motion. 

The  teeth  are  aet  out  ao  that  the  diatanoe  be- 
tween the  centres  of  any  two  consecutive  teeth 
measured  on  the  pitch  line  is  constant  (or  both 
wheels ;  this  distance  is  called  the  pitch  of  the 
teeth  ;  it  ia  indicated  at/,  and  at  c,  d,  and  c 

If  there  were  no  clearance  allowed,  the  pitch 
would  be  exactly  twice  the  thickness  of  a  tooth ; 
but  in  order  to  allow  of  the  free  working,  some 
clearance,  greater  or  less,  acoording  to  the  de- 
gree of  aoouracj  to  be  observed  in  the  work,  ia 
alloned. 

As  the  teeth  of  both  wheels  are  neceasarily 
□f  the  same  pitch,  it  follows  that  the  number 
of  teeth  on  the  wheels  will  be  as  the  diameters 
of  the  wheels,  and  therefore  the  number  of 
revolaticoa  inversely  as  the  diametera  of  the 
wheels  meaanred  on  the  pitch  line. 

Tho  form  to  be  given  to  the  teeth  to  insure 
their  correct  working  is  a  curve  generated  by 
one  circle  rolling  upon  another  for  the  point  of 
tho  tooth,  and  witjiin  it  far  the  root  of  the 
tooth. 

If  a  circular  arc  have  a  point  marked  .._     . 
periphery,  and  it  ia  allowed  to  roll  upon  the 
exterior  of  another  cironlar  arc,  then  will  t"-- 
point  in  its  periphery  trace  a  curve  called 
epicycloid,  and  if  the  first  circular  arc  roll 
I  the  interior  of  the  second,  the  curve  described 


by  the  point  in  ita  periphery  will  I 
hypocjoloid. 

Kow  the  way  in  which  the  teeth 
ont  ia  thus.  Let  i;  I  d  be  an  arc  of 
circle  of  a  wheel,  aoo  let  it  be  marl 
thin  board  or  piece  of  metal,  which  c 
cut  out  to  the  exact  curve  of  the  p 
and  in  thia  way  let  two  moulds,  or 
be  prepared,  one  having  a  convex  i 
spending  to  the  pitch  circle,  and  t 
concave  edge  corresponding  to  the  ss 
templates  are  shown  at  h  and  i  in  th< 

Let  also  a  template  i  be  prepared, 
edge  formed  to  the  radius  of  the  i 
circle  decided  upon  for  describing  tl 
the  teeth ;  this  template  ia  she 
Let  the  pointa  on  the  pitch  line  con 
to  the  aides  of  the  teeth  be  marked  i 
I  be  one  of  them.  Let  a  be  the  tracii 
the  periphery  of  the  template  i. 

Having  adjusted  the  template  h  eiE 
pitch  tine  g  lij,  place  iJie  template  k 
in  such  a  position  that  the  tracing  pc 
cides  with  the  point  I ;  then  let  the 
roll  upon  the  template  A,  and  the 
will  be  drawn,  which  will  be  the  J 
tooth. 

Let,  now,  the  template  A  be  remov 
template  i  carefnllyodjuated  to  the^ 
slg,  and  plaoe  the  template  k  within 
a  position  that  the  tracing  point  i: 

Ehen-  coincides  again  with  the  poi 
it  the  template  X  roll  within  the 
so  as  to  trace  the  curve  I  a,  which  i 
required  flank  of  the  tooth.  The 
which  the  teeth  will  be  cut  off  will 
mined  by  practical  convenience. 

In  actually  setting  out  the  patter 
plates  would  not  be  shitted  for  eve: 
tooth ;  bnt  several  tops  put  in  wit 
plate  A  in  ita  place ;  after  which,  tht 
being  changed,  the  flanks  of  the  U 
put  in,  and  a  few  teeth  being  thus  ae 
can  be  marked  out  upon  the  wood  f 
the  pattern  for  the  wheel  is  to  be  ) 
the  template  thua  obtained,  and  this 
tinned  aroond  the  pitch  cirole,  all 
will  be  delineated  upon  the  patliem. 

It  is  not,  however,  absolntely  n 
have  a  complete  pattern  of  a  toothe 
there  are  wheel -mo  aiding  maohinea 
of  which,  a  (ew  teeth  being  model 
scribed  above,  the  whole  peripherT  » 
oan  be  moulded  in  loom  ready  for  t 
of  a  complete  wheel. 

In  order  to  obtain  oorrectly-form 
is  not  necessary  that  the  carver  fn 
point  and  root  o(  the  tooth  sikoold  b 
by  the  some  generating  circle,  but  or 
generating  circle  of  every  two  port 
two  teeth  which  come  into  acta 
ahonld  be  the  same.  Thus  the  Ji 
driving  tooth  and  the  faee  of  the  dJ 
being  in  contact,  the  face  of  the  om 
the  uauk  of  the  other  most  ba  teapi 
epicycloid  and   a   hypocyoloid  tnK 


a  dnven  tooth  i 
the  same  generating  circle—in  i 
generating  circle  will  satisfy  the  ca 
u>e  same  bs  used  for  the  epicydoi 
hypocycloid  that  ia  to  work  with  it 
number  of  wheels  are  required  t< 
changeable,  it  is  necessary  that  al 
should  be  described  by  one  genera 
which  should  not  hare  a  diameta 
half  that  of  the  smallest  wheel  \  ott 
tooth  will  not  spread  towards  ita  roc 
spreading  is  desirable  (or  two  reasoD 
gives  greater  strength  to  the  t( 
secondly,  it  obviatee  the  tendon 
materiu  to  crack  at  the  root  of  the 
cast  iron  ia  very  liable  to  crack  in 
any  re-entering  angles  that  may  occ: 

Having  shown  the  way  to  draw  t' 
is  necessary  to  demonstale  that 
adapted  is  correct,  and  such  that  th< 
roll  and  not  slide  one  upon  the  ot 
obvious  that  if  pure  rolling  coot 
teeth  iato  be  maintained,  the  pressu 
transmitted  (ram  the  tooth  o(  the 
that  of  the  driven  wheel  must  all 
right  angles  to  the  common  tangents 
ot  contact  of  the  teeth. 

Furthermore,  if  the  rotation  of  th 
to  be  identical  with  that  which  wo 
from  the  mere  oontaot  of  their  pil 
the  peripheral  TcIooitiM  mnst  M  i 
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e  their  Bngul^r  velocitiea  invenely  > 

iii. 

these  pomtB  ore  attained  b;  the  use  ( 

oidal  aiuTes  h  now  to  be  ahown. 

f.  27,  let  a  A  be  a  BtnigKt  tine  joining 


itrea  of  two  wheeb  of  which  /eg  nml 
apectirel;  roprasent  arcs  of  the  pitch 
and  let  m  be  a  geae»tiii2  oinile  by 
ihe  epiojcloid  ip  c  and  the  hTpocyoloid 
I  deaoribad  ;  let  aUo  the  epicycloid  and 
Joid  be  in  oontaot  at  the  point  n,  the 
being  thatof  contaotof  tho  pitch  oirclea 
wheels,  and  therefore  of  their  inter- 
by  thestraightlinea  6  ;  joiairn. 
Ming  the  traoing'-poiat  in  the  gene- 
lirote  "to  be  at  n,  then  for  an  iajinifely 
mgih  both  the  cjcloidal  cnrres  will 
)  with  (or  oscolate)  a  eircle  of  ths 
r  a  described  from  a  centre  e,  and  their 
1  tangeot  at  the  point  »  will,  therefore, 
ght  angles  to  o  n,  and  the  liae  of  prea- 
Ll  be  in  the  direetion  en;  hence  the 
irill  roll  without  frieCion  one  upon  the 
nd  a  line  (n  c)  normal  to  the  common 
;  at  the  point  of  contact  n  will  meet  the 
roles  at  their  point  of  contact, 
the  oscolating  circle  will  be  that 
)d  about  (T  at  tlie  distance  c  h  is  erident. 
he  position  ahowa  the  generating  ai role 
an  inSnitely  small  space,  revolving 
he  point  e,  whether  it  be  rolling  upon 
e  I  or  within  the  aro  c  i,  and  the  same 
true  for  any  other  position  of  the  point 
ilue  of  c  n  varying  from  a  to  the  diameter 
generating  cirele. 

1  each  position  the  common  perpendi- 
)  the  corves  pa&aeB  through  the  point  of 
ot  the  pitch  ci roles,  it  follows  that  the 
es  imparted  throagh  the  curved  sur- 
ill  be  as  £r  is  tod'',  or  iaversety  as  the 
the  pitch  circles,  bo  that  both  oonditionB 
larefulGUed. 

ingat  the  case  from  a  prootical  point  ot 
sply,  it  is  obvious  that  with  any  pairof 
that  may  be  made  to  work  together,  the 
:  velocities  must  be  iuvecsely  as  the 
the  pitch  oicoles  ;  because  the  pitches 
eeth  on  both  wheelB  being  necessarily 
le  (in  order  that  they  may  gear  together) 
mber  of  teeth  will  vary  as  the  circnm- 
s,  and  therefore  as  the  radii  of  the  pitch 
so  that  the  practical  utility  of  investi- 
Ihese  curves  lies  in  enabling  us  to  ob- 
rma  for  the  teeth,  which  will  insiue  a 
ling  motion,  and  therefore  freedom  from 
I  as  between  the  teeth, 
lis  article  we  purpose  treating  of  the 
ion  of  wheel  and  raok  gearing  to  the 
ition  of  force  and  velocity  to  produce 
a,  varying,  or  intermittent  moveiaeats 
be  required. 

I  have  a  simple  train  of  wheels,  their 
'ill  be,  assuming  a  wheel  and  pinion  on 
termediate  shaft,  to  establish  a  certain 
itwean  the  angular  Tolooities  of  the  first 
b  shafts  :  thus,  let  there  be  four  shafts, 
t  being  the  driving  shaft,  and  oarryiag 
n,  say,  Ifi.  in  diamt-ter  (measured  in 
ue  npaa  the  pitch  circle),  and  let  this 
geot  with  a  wheel  4ft.  in  diameter,  on 
md  shaft ;  then  the  angular  velocity  of 
md  shaft  will  be  one-fourth  of  that  ot 
i  shaft ;  on  the  second  shaft  let  thare  be 
yed  a  pinion,  1ft.  in  diameter,  gearing 
wheel  lift,  in  diameter,  on  the  third 
then  will  the  angular  velocity  of  the 
ihaft  be  one-third  that  of  the  second, 
leietore,  one-twelfth  that  of  the  first. 


Again,  on  the  third  shaft  let  there  be  keyed  a 
pinion,  ISin.  in  diameter,  gearing  intji  a  wheel. 
3ft.  in  diameter  on  the  fourth  shaft ;  then  the 
angular  Telocity,  or  unmber  of  revolutions 
pel  Tuinnte  of  the  fourth  shaft  will  be  half 
that  of  the  third  shaft,  one-sixth  that  of  the 
second,  and  one  twenty-fourth  that  ot  the  first 
abaft. 

Thns  a  general  formula  may  be  expressed. 
Let  a,  b,  r,  ko.,  represent  the  diameters  of  the 
BQCcessive  pinions,  and  A,B,C,  ^.,  those  of  the 
corresponding  wheels  into  which  the  pinions 
gear,  then  if  B  be  the  ratio  of  the  angular 
velocities,  or  nambera  of  revolutions  per  minute 

of  tie  arstandlast  shafts;  H=   °-   °  "''  ^  J^"' 
A  X  B  ■*  C  *  tc 
for  a  train  of  wheela  of  any  length. 
I     Applying   this   to   the    foregoing  eiample, 
!!■=-__-'?=—.     The  momenteof  totoe 

at  the  two  ends  will,  by  the  prinoiplea  already 
demonstrated,  vary  inversely  aa  the  angular 
velocities,  and  the  work  done  will  betheamount 
received  by  the  machine  less  that  absorbed  by 
the  friction  of  the  bearings. 

In  many  machine  toola  the  work  is  only  done 
in  one  direction,  the  retnni  stroke  being  so 
much  time  lost  in  preparing  for  the  next 
efCecUve  atrolie.  This  is  the  case  in  planing, 
Bliaping,  and  slotting  machines,  in  which  the 
tool  outs  in  one  direction  only.  It  is  evidently 
desiialile  to  make  the  return  stroke  in  aB  short 
a  time  as  possible ;  the  velocity  of  the  forward 
or  catting  stroke  most  depend  upon  the  nature 
ot  tiie  material  being  operated  on. 

One  method  of  obtaining  an  accelerated  re- 
turn stroke  where  a  orunk  motion  or  eccentric 


is  used  for  aotnating  the  cutting  tool,  cocBists 
in  using  toothed  wheels  of  an  elliptioul  form 
aa  shown  in  Fig.  28. 

Let  A  be  the  driving  and  B  the  driven  shaft. 
Now,  assuming  A  to  be  revolving  at  a  uni- 
form velocity,  it  is  evident  that  the  angular 
velocity  of  B  will  vary,  the  relative  velocities 
at  any  position  in  the  revolution  being  in- 
versely as.as  the  distances  from  the  centres  ot 
A  and  B  from  the  corresponding  point  ot  con- 
tact of  the  pitch  lines  of  the  wheels.  In  the 
position  shown  the  shaft  B  will  evidently  have 
its  maximum  angular  velocity,  and  this  posi- 
tion shonld  correspond  to  the  centre  of  the 
retnm  stroke.  After  half  a  revolution  the 
point  f  on  the  driver  will  be  in  contoot  with 
the  point  rf  of  the  driven  wheel,  which  latter 
will  then  have  ita  micimum  angular  velocity, 
and  will  be  exerting  its  maximum  moment  of 
force,  the  position  corresponding  to  (he  cat 
being  taken  hy  the  tool. 

This  arrangement  possesBes  an  advantage 
some  others  have  not,  whioh  ia  conducive  to 
smooth  working  :  it  is  that  although  there  are 
conaiderable  variations  in  the  velocity  of  the 
shaft  B  and  its  connections,  they  are  brought 
abont  gradaally  ;  there  is  no  sudden  change 
»ucb  as  would  be  likely  to  cause  a  snatching 
action,  which  is  very  detrimental  to  the  joints 
of  machinea. 

These  elliptical  wheels  require  to  be  set  ont 
with  great  care,  in  order  that  the  proper  contact 
of  the  pitch  circles  may  obtain  throughout  the 

Another  arrangement  for  attaining  the  same 


machine  ;  but  the  change  of  velocity  beina  in- 
stantaneous, must  give  rise  to  the  snatching 
action  referred  to  above,  and  this  in  heavy 
nuiichineB  would  probably  be  serions. 

It  will  be  seen  that  the  oontriTanoe  conaiata 
of  aectois  of  friction  wheels  combined  in  pairs ; 
a  ia  the  driving  and  6  the  driven  sbatt. 

The  position  shown  is  that  corresponding  to 
the  middle  of  the  retnm  stroke  ;  the  aegmentl 
il  d  ia  now  acting  upon  the  small  atgmenl//, 
the  peripheral  lengths  oC  the  two  segments 
being  equal,  imparting  an  accelerated  velocity 
to  the  shaft  b  \  as  boou  as  the  extreme  ends  of 
these  segments  are  about  to  part,  the  segment 
ci>  gears  with  the  segment  ee,  giving  a  elowec 
velocity,  but  oon-enpondingly  increaaad  forM 
to  the  shaft '',  and  thus  executing  the  working 
stroke  ;  these  aegments  mtut  bo  very  carefnllf 
arranged  in  order  to  inaare  their  correct  action 
at  the  points  where  the  changes  from  one  set 
to  another  occur. 

It  will  be  evident  that  by  nslng  a  greater 
number  of  pairs  of  sectors  a  greater  number  of 
changes  of  velocity  may  be  obtained  during  one 
revolution  of  tbe  driving  shaft  ;  nor  ia  this 
constmction  necessarily  limited  to  combina^ 
tions  in  which  the  driving  and  driven  shaft 
make  one  complete  ravolntion  in  the  same  time, 
for  it  will  nilow  of  an  innumerable  variety  of 


irooal  reetilinea!  movement  derived 
from  a  shftit  revolving  with  noiform  velocity, 
it  obtained  by  means  of  a  omnk  or  an  eccea- 
tric,  will  not  itself  be  nniform  in  Telocity  ; 
therefore,  if  a  reciprocal  rectilineal  motion  of 
uniform  velocity  la  required,  some  otier 
arrangement    mnat    be    adopMd.      Such  an 


arrangement  ia  shown  at  Fig.  :10 ;  a  is  the 
driving  abaft  moving  at  a  uniform  velocity 
in  the  direction  indicated  by  the  arrow.  Upon 
the  shaft  ia  keyed  the  toothei!  sector  b,  which 
gears  alternately  with  the  toothed  mclcs  d  and 
c  formed  within  the  reciprocating  element  ("t, 
carried  in  the  gnidea//,  which  secure  its  reoti- 

The  teeth  on  the  sector  b  will  act  first  upon 
the  teeth  of  the  upper  rack,  on  leaving  which, 
tht'y  will  gear  with  the  lower  rack,  producing 
the  return  stroke,  and  throughout  both  strokes 
the  velocity  must  be  uniform,  aa  the  circum- 
ferential velocity  of  tho  pitch  circle  of  tiie 
sector  will  be  equalled  hy  the  rectilineal 
velocity  of  the  pitch  lines  ot  the  racks. 

A  motion  similar  to  the  above,  but  in  whioh 
the  velocities  ore  not  equal  in  both  strokes,  ia 
shown  at  Fig,  31.    In  this  arrangement  a  is  the 


driving  shaft,  and  upon  it  are  fixed  two  sectois 
b  and  r,  the  frame  being  gnided  rectilineally 
by  fixed  guides,  of  which  one  ii«  shown  at/. 

Now,  it  is  evident  that  the  forward  and  back- 
Hard  stroke  of  the  frame  must  be  eqml 
length  ;  hence  the  lengths  of  the  arcs  of  eaoh 
sector  most  be  equal, ac  that  b  being  the  sectar 
of  tho  greater  radius,  will  have  a  less  angle 
than  the  sector  r  ;  thoa  if  the  radius  ot  t  be 
twice  that  of  (^,  the  sector  6  must  eomuisa 
oUB-third  of  a  complete  circle,  and  e  two-thirda 
of  a  complete  circle.  Of  course,  in  this  oon- 
etruction  the  friction  grooves  must  not  be  set 
in  the  same  plane ;  the  top  friction  groove  may 
be  set  back  as  indicated  by  the  abading  lines 
at  ss,  the  sector  f  being  also  set  behind  tke 
sector  b. 
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dulling  Khiteneu  of  ths  nSokd  deposit.  If  thia 
U  desiied,  it  it  fir  better  to  nao  B  Eepirnti'  bath, 
DsiQg  ancHles  of  anitable  compoaltioa.  Tbe  vuat 
of  niiliuiaa  betireeo  tbe  depoeited  aoAtiag  nad  tbe 
Mticle  need  not  be  feared  if  eleanlineii  hn  attended 
to  sad  tbe  *rtide.  while  in  ths  bath,  bencit  touched 
by  the  hsndi.  The  bath  ahonld  be  neatral  ur 
niaily  so,  slightly  said  ralber  than  alkaline.  It  is 
obvioni  thai,  ai  lacb  a  liqaid  hag  no  detergent 
action  on  a  suilBd  lurfaae,  aorapoloaa  sure  mast  be 
taken  in  aoonTing  and  liaaiog.  Boiling  sikaline 
■olcliiiQi  and  a  free  nae  of  powdered  pnmice  and 
the  flcmbbitig  briuh  mnat  on  no  aeaoant  be  neg. 
looted.  A  fev  woida  on  tba  ootiBtcDfltioQ  of  thu 
tankB.  A  atoBt  wood  box,  wbioh  need  not  bu 
watertight,  Li  lined  with  ahoet  lead,  the  jointa 
being  blo»D,  nol  aaldcred.  An  Inner  caaing  of 
woodwhioh  ptoJBota  a  few  inohes  above  Ibelsad 
liniag  ia  aeeeaeary  in  order  to  BToid  any  chance  of 
"  ahurt  oironiting  "  oc  damage  to  tbe  lend  from  the 
acDideDtal  falling  of  anodea  or  any  article  nbiob 
miglit  out  tbe  lead.  It  ia  b;  do  meane  a  neceaaity 
that  tbe  lining  ibanld  be  aaoh  aa  to  prevent  the 
liquid  getting  to  the  lead. 


>  generonaly  treated.  Thi«  ia  the  age  of  ooncen- 
itcd  dcvelopera  and  percentage  solutiona,  and  all 
that  ia  needed  fur  tbe  botUea  »  a  am  all  ledge  with  a 
'  in  wire  rail  to  bold  tbem  in  tbcir  plases.  apace 
ight  thereby  be  ecouomiaed  and  weight  avoided. 
Turning  to  the  aink,  little  mare  than  lofficieni  out- 
let far  (ii:  ounce*  of  liqnid  ia  needed,  whilst  it 
.  t«  ma  tha,t  the  Seiibte  tray  might  be  dia- 
peoied  with  altogether,  and  a  double  frame,  made 
to  eite,  wbieh,  when  clamped,  makea  the  plate  tube 
developed  from  its  own  bottom,  gnbatitntad  for  it. 


POBTABLE  DAEK  TB1NT8* 

rpUBRB   ia  very  little  di.ubt  that  the  "box" 

i>  the  beat  that  could  be  devised.  ICival  forai<  are 
tew  and  by  no  meana  formidable  competitors  from 
tbe  point  of  view  of  general  ntilily.  The  '"nnj- 
brella  "  (both  for  Dbangiog  and  development)  ia 
obviunaly  open  to  many  grave  objectiona  which  it 
would  perhaps  be  invidiuu)  tu  enumerate,  while 
the  changing  boi  that  compela  the  optTatur  to 
hkndle  his  plitea  per  a  pair  of  armholea,  and  watch 
hia  mavement^  through  a  pane  of  roby  glais,  pos- 
aeasea  what,  to  the  writer,  appeara  a  fatal  defeat  in 
interposiog  a  barrier  between  tbe  visual  orb  and 
ila  ohjeotive.  In  transferring  an  exposed  plate 
from  the  dark  alide  to  a  light-tight  leceptaole 
pending  development,  only  a  very  slight  amount 
of  skiil  would  be  neoeisary ;  but  in  taking  an  nn- 
eipoted  plate  from  ita  original  package  and  patting 
it  into  tlie  ihde,  conaiderabie  uaoertaioty  wonld 
•list  in  theaverage  mind  aa  to  whether  it  had  been 
turned  right  side  out  or  not.  Thia  ia  surely  a  big 
nail  in  the  CDS  u  of  the  "armbole"abanging  box, 
for  the  preaenoe  of  the  least  qnalm  in  connectiun 
with  aaoh  an  imiuituit  matter  destroys  at  once 
_i ..t._    -gcfaj   charMteristioa   the   well- 


idird,  and  on  tbe  whole 

able  for  the  pnrjioee,  one's  remarks  will  aeBeisariij 
be  held  as  referring  exclusively  to  it  when  dealing 
with  tba  subject  indicated  by  the  title  at  tbe  bead 
of  ttaii  article.     Torongliout  tbe  trade  tlie  nordg 


iciple  that  whi 
it  ie  only  npo 


Jitbe  makeia.    Soi 


ie  eaHntiarta  tbe  operations  of 


thei 

before  maintained 
tent  is  praotiually 
permita  elbow  mjvement  within  li  space  2ft.  4in. 
by  1ft.  7in. ;  little  enoojih  in  all  eoaacienoe.  One 
■laker,  however,  thinks  chit  a  prodigal  wuate,  fur 
he  uflara  us  a  teat  which,  though  blessed  with  most 
exemplary  qualitiea  in  the  way  of  what  reada  like 
pbeoimenal  portabilily  and  llgbtneag,  ia  utterly 
apoilc  by  tbe  panoity  of  movement  it  allows ;  for  I 
anbmit  that  a  working  epace  of  lam.  by  tiin.  ia 
totally  inadequate.  True,  the  fleiihle  adjunct  is 
laid  to  inortaae  that  apace  to  USiu.  !.'ad  4gin. 
I«speatively  i  bat,  be  it  remarked,  only  wben 
extended  on  a  Ub)c,  Such  a  tent,  however  aer- 
Tioeabla  in  a  room,  wonld  be  of  little  nae  in  l^e 
open  aiF,  oron  the  deck  of  a  ahip,  or,  indeed,  in  any 
ootduor  situation.     My  ideal  lent 


be  laii 


1  either  i. 


ofdoo 


impartially. 

Elbow-room,  and  plentyof  it.  ia  alwayi  neceaaar 
whea  doTeluping.  8u,  too  it  water.  The  melho 
of  providing  a  reservoir  of  this  indispenaabio  flui 
is  Uiually  orode,  anJ  never  aatiataotory.  A  ams 
tank,  witli  a  hole  io  the  buttam,  ia  placed  an  th 
top  of  tbe  teut  when  open,  over  another  hole,  an 
the  supply  ia  obtained  and  regulated  by  a  piece  o 
rubber  tnbine  and  our  old  friend  the  America 
wster-olip.  I  Bould  never  nndaraland  why  thi 
tank— flatter,  of  oonrae,  but  of  increaaed  arei- 
ahonld  not  be  fixed  inside  the  tent.  It  might  be 
auppliod  ai  now  from  the  outaide,  and  controlled 
inaide  byasoial]  tap— a  neater  and  handier  arrange- 
ment than  the  tube  and  clip  from  all  point*  of 
■igbt.  1  understand  that  some  such  improvisation 
baa  been  adopted  by  one  maker.  In  regard  to 
abdf  acoommudatioo,  our  t«nC  ia,  aa  a  rule,  ratbei 


VAfiNISHINQ    INCANDESCENT 
LAMPS. 
Bv  Nelson  K.  CirEiiriiLL. 
S    a   receut  number    of    the    iVecl 


^ .  ...   iuUie 

uf  ground  glaae.  Ab  the  nriter  haa  had 
eiperienoe  in  thia  elate  of  work,  a  few  notes 
(jf  tbe  beat  mode  of  procedure  may  be  of  interest, 
I'he  applioatioo  of  various  moditicatioas  to  the 
lorm of  appearance  of  a  lamp  by  means  of  varnish 
ither  culuured  or  plain  ia   by  no  means  a  novel 

"  "'   and  a  similar  pli-  ■---  '■--'-- —  ' 

'        ■  ■    many 

the  right  condition,  miat  ki 
will  dry  "bright"  under  on 
n ill  become  "matt"  if  subjected  to  a  cbill,  or  to 
the  action  of  damp  during  the  drying,  and  at  tbe 
same  time  many  vatnishea  intended  to  dry  with  a 
"  matt "  Borfaoe,  that  wonld  repteaent  ground  glasg, 
dry  "bright"  if  the  conditions  of  drriog  are  nut 
qnite  suitable.  The  class  of  varnieh  best  adapted 
tu  this  kind  of  work  is  what  is  known  as  phuto- 
grapbet'a  negative  vamiah.  Thia  class  of  varnish 
dries  almost  as  hard  as  the  glaaa  itself,  and  when 
welt   applied    is    very    durable.      When  coloured 

tu  ^Iry  "bright,"  but  when  the  effect  of  ground 
glass  only  is  required  tbe  aimpleat  wa^  is  to  use 
what  is  known  as  ''retouching''  varnish,  whieh 
givea  a  "matt"  surface  at  once.  In  default  of 
this,  the  ocdiuary  negative  varnish  can  be  easily 
modiSed  to  give  iJio  desired  aurfai'e  by  tbe  ndditioa 
of  a  little  weaker  alcohol,  whieh  almost  always  has 
the  desired  effect ;  bnt  it  there  ia  any  difficulty  - 
little  common  resin,  which  chills  very  easily  i 
dryi'iE-  "^J  '>'  added  to  the  vamiah.  Aa  tu  tb 
mode  of  applying  tbe  varQish  to  the  lamps,  the 
beEt  plan  ia  to  bang  them   on   a  frame  by  their 

.....  .L_. .  .__  t J  thronah 

ihonld  be 


with  the  vamisb  and  impart  their  ohan 
ints.  Blue  is  the  most  difficnlt  colonc  to 
itiaiaotoriiy,  as  the  dye  does  not  aeem  to 
..'ell  with  the  varnish  as  the  other  doIc 
besides,  tlie  colour  is  spoilt  by  the  yolloi 
tbo  ligfat.  To  avoid  thia  part  of  the  diffi 
lamps  which  are  to  be  used  blue  abould  1 
\ot  as  poeeible,  while  tboae  foe  red  □ 
joioara  may  be  comparatively  cool,  tb 
upeciuUy  BO.  It  goea  without  aajing  th. 
eating  of  the  lamps  must  be  finished  b 
oomioeooed.  A  pleaaing 
,  .  Inced  for  purely  r' 
e  dye  with  the  "m 


THE  ACriON  OF  CERTAIN  W. 
OH  LEAU  PIPES. 

THE  following  oommunioationa  retati 
action  of  ahetlield  water  on  le 
-lave  been  addressed  by  Mr.  A.  H.  i 
lorungh  analy at,  to  tbe  local  papers.  Hit 
ipplv  tu  other  waters  beaidea  that  an 
theSeld:— 

"  As  I  fiud  there  exiat  many  miaconoe 

.he  subject  of  the  action  of  Sheffield  wate 

pipes,  1  shall  be  glad  if  yon  will  aSord  mi 

'     e  the  faute  plainly  before  your  reader) 

mer  of  16ii  a  medical  man   in  the  t<i' 

ittention  of  Dr.  Sinolair  White  (the 

ler  of   Health)  to  Deruin  caaea  of  u 

-poiaoning,  of  whioh  tbe  origin  watob 

mvouring  to  disco  ver  the  aoarce  of  tbe 

Dr.  White  was  led  to  suspect  the  Compaa 

Ur.   Wbite  consequently  ioitituted    ■  ay 

inquiry  on  the  subject,  and  anbmittsd  1 

malysis  samples  of  water,  amounting  in  i 

gate  tc  upwards  of  tlirce  hundred.     The  i 

the  investigation  and   the  ooncluaions  t 

were  embodied  in  a  report  presented  by  t 

to  the  Health   Committee  on  January  i 

The  investigation  showed  that  at  tbe  tim 

of  lUiiij  the  water  derived  from  the  A| 
^'  rines  reservoirs,  and  distrihotad  to  tl 
iag  parte  uf  tbe  town  by  means  of  the 
km,  had  practically  no  action  on  lead  -p 
Iter  drawn  from  ordinary  house  taps  eo 
I  appreciable  quantity  of  lead,  ereii 
lere  it  bad  siLood  In  tbe  pipet  al 
'in  every  instance  i 


tbem  during  the  . 


disBulved  a  liberal  doae  ot  aoda;  a  thorough 

iai-o  with  fresh  ootd  water  abould  be  given,  and 

the  bulhs  ahould  then  be  carefully  wiped  quite  dry 
'    M  linen  rags.     If  the  work  is  to  be  very 

nicely  done,  tbe  operator  who  hangs  up  the  Inmjia 

marki  on  the  giasa  are  apt  to  show  when  the  whole 
process  ia  finiahed.  The  varnish  is  poured  into  an 
upright  glaas  vessel  Inrge  eoough  t"   --'  '    " 

admit    the   li     , 
pouring  out  the  Tarnish  care  should  be  taken  nut 

bottom,  and  if  not  quite  clear  it  shoold  he  £ltered, 
as  it  is  of  the  greatest  importance  to  avoid  any 
small  floating  particle,  which  would  cause  spots  or 
streaks  on  the  finished  sorfaoe.  AU  being  ready, 
if  the  varnish  is  to  dry  bright,  i.e.,  for  coloured 
lamps,  ic,  Bwitcb  on  tbe  current  to  the  lamp  for 
a  few  momenta,  so  aa  to  render  it  slightly  warm. 
Than  turn  it  oS,  and  taking  the  gloss  OL  vamiah  in 
the  left  band,  raise  it  under  the  lamp  until  tbe 
whole  globe  is  immersed.  If  the  lamp  ia  in  any 
kind  of  ligid  fitting  it  will  be  very  eaay  to  immerse 
it,  but  if  it  i)  merely  hung  on  a  coaple  ot  wires,  it 
will  require  the  aid  of  a  little  instrument,  cun- 
eistiag  of  a  forked  piece  of  wood,  to  push  the  globe 
down  into  tbe  varnish.  Ai  soon  as  tbe  varnish 
entirely  covert  tbe  globe  lower  the  gloss  with  one 
steady  movement,  ao  that  the  draining  o3  the 
anperfluooi  varnish  shall  ba  commenced  in  one 
even  wave  all  over  the  globe;  any  hesitation  or 
pausing  in  tbe  motion  of  the  glass  will  be  almost 
sore  to  cause  a  line  on  the  finished  lamp.  Ai  sooc 
as  the  tumbler  of  vamiah  ia  quite  clear  from  tht 
limp  turn  on  the  curreot  agiin.  and  leave  it 
ruuning,  while  several  more  lamp)  are  beiag  done. 
When  about  twelve  lamps  have  been  varnished 
the  first  will  be  ready  tu  come  ofl.  Bot  " 
care  must  be  taken  till  the  lamp  ia  qaite 

Bome  vamishea   will   finger  mark   readily  _.   

atsge.  If  the  varnish  is  to  dry  "matt"  the  lamp 
should  be  plunged  quite  cold,  and  no  currenr 
ibould  be  put  into  the  lamp  till  tbo  varnish  haj 
chilled  all  over,  then  a  little  warmth  will  aid  thi 
dryiug,  and  will  also  harden  tb^-  viruish.  Almosi 
any  oolour  can  be  given  to  the  vamiah  by  tbi 
aimple  use  of  Judaon's  dyes,  which  will  readily  mil 


."(,; 


with    the    Bedmires    wati    , 

higher  diatriets   of    the    town  by  meuu 

UidfieU    Ile.ervoir    a  vary   notable  qua 


the  proportion  of  lead  was  ounsiderabl;  I 
"II  Buch  aa  deserved  consideration.  Alth 
:  time  the  waters  were  anbmitted  to  nu 
lorant  of  their  ocigia,  in  every  inita 
lolts  uf  the  analysis  enabled  the  wsK 
itiuoUy  claasihed,  the  samples  obtiini 
uses  supplied  with  the  high-level  water  si 

'Ueanwhile,  Dt.  White  bad  heard  of  u 
tigated  some  emrea  of  oasea  of  nndonbtf 
poisoning,  which  were  not  traceable  to  the 
persons  affected.  On  tba  othe 
f  tbese  cases  occurred  in  honi 
piieJ  with  high-level  water,  and  analysis 
the  tap-water  to  ba  contamioated  with  li 

_i  .._    .       ,p|,j  efljot,    of   ohna 

poisoning  vary  greatly  wiib  different  indi 

._  .c-  -|,iderfurmsindigestion,i»nstipsIii! 

idomea,  and  pains  in  the  limM  wii 

iminent  symptoms.  In  aeTcre  oaist 

_.   .iie  wrist  and  band  will  be  prodi 

granular  diieaae  of  the  kidneya  appears  to  b 

..    _ ,  tbe  I 

puisoning  is  imble  to  be  overlooked.  A 
blue  line  along  the  edges  of  thegunu  iioa 
most  constant  and  cbaracteriatic  lymptoa 
proportion  uf  lead  which  ia  generally  owui 
render  water  seriously  ohjectionahle 
'  :th  ot  a  grain  per  gallon :  bat  th-' 


'a  doses,  which  will  prodooe  any  ill 
bat  the  constant  use  of  aueb  eonCamiasw 
Le.td  is  a  cumulative  poison,  and  eachtp 
dose  becomes  atured  up  in  oenain  orgs* 
hudy  until  the  puiaooous  eflectt  ensne.  I 
it  must  not  be  supposed  that  every  one  » 
susceptible  to  the  effects  of  lead,  there  btii| 

of  leaJ 


<hanld  not  find  the  anthentic  oi 
in^  produced  by  Bedmina  wau 
scores,  but  we  ihould  bare  * 
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•y  KB  in  tha  htppj  poeition  of  being 
forget  thit  what  ii  aiiKHi  for  the  gooM 
muitr  UQM  for  the  gander, 
ing  inituoe  of  tha  w&t  Id  wbioh  lead- 
oa;  oocnr  U  to  be  faaiul  in  the  follow- 
ition  of  my  own  domestio  eiperienoe. 
eir  imue  »  mflmb«r  of  my  family 
■m  lymptomi  whioh  her  medioil  lulviior 
daa  to  lud'poiaoniQg.  The  blue  line  on 
n*  well  marked,  while  the  paing  in  tbs 
nd  limbs  ware  very  seTere.  Tha  water 
I  tba  tap  tha  fiCBt  thing  in  tha  morning 
lalf  t.  grain  of  laad  per  gallon,  and  aboQt 
iropoFtioQ    afl«r  being  allowed  to  rnn. 

the  water  thmngh  a  Haignen'a  oarbon 
f  trace  of  lead  waa  removed;  bat  tea 

inch  pnrs  water  •ometimee  oontaicod 
era  of  a  grain  of  lead  per  galloD. 
lowed  that  tha  tea  aa  bonght  waa  free 
J  and  far  aoma  time  I  waa  patzled 
t  for  ita  preieuoe.  It  wai  afte:- 
id  that  the  fnrr  or  depoait  inaide 
oontained  a  oonaiderable  proportijju  of 
of  whioh  became  diiaolTed  in  the  water 
.  Tha  kettle  being  replaced  by  a  new 
■mptoma  of  lead-pa  iaoning  diaappeared 
ler  treatment.  1  attribnte  the  load  in 
:  to  a  aeivant  having  habibaally  filled 
Irom  the  hut-water  tap.  Hot  water  aoti 
pipe  much  more  Tigoronily  than  oold. 
e  praient  time,  the  water  drawn  from 
,tor  tape  at  my  houae  in  Pack-lane  aon- 
an  injignific""'  ■—---•• 
ing  all  night 

the  hot-water  tape  give  water  oontain- 
ilt  a  grain  of  lead  per  gallon,  however 
rater  may  be  permitted  to  ran.    The 

ordinary  honaeholder  ahonld  dednoe 
foregoing  daacriptlan  ia  aofficiently 
Whether  it  wonld  be  pcactioallj  pouible 
■ome  inbatitute  for  lead  pipea,  or  to 
I  water  anppUed  toiJheffialdfiomaetiDg 
ithont  aSectiag  its  aaftneaa  and  other 
liea),  are  qnestiona  whioh  I  propoae  to 

■econd  letter,  ahoatd  yon  oonaider  thia 
pnblieation." 

ireviooa  letter  I  deaor  jbed  tha  axteat  to 
Sheffield  water  had  been  fonnd  to  act 

aUiQed  that  tha  eiperimenla  made 
that  the  injoriona  action  on  lead 
tonnd  praotioally  to  be  limited  to  the 
ed  from  the  Radinirea  reaervuin,  dia- 

t  hot 


;  eonrae,  be  folly  understood  that  tha 
rater,  as  delivered  from  the  company'a 
beolntelf  free  from  lead;  bat  it  takea 
■-'         '    -  nBtimeadangarouagnantitiea 


ftarwi 


a  lead    i 


..  _.»  in  oantaou  Why  th 
a  Bedmirea  ahonld  bava  thi 
la  me  water  from  Strinea  and  Agdet 
3  the  low-]f  Ing  diatricts  of  the  town  bj 
le  Godfrey  reaervoir,  ahonld  be  inert,  is 
only  point  in  diapote,  —- '  ■ " — '- 


ipate,  and  ia  evidently 
0  tha  meana  propoaed 
«r.     I  may  add  that  I 


ippaae  that  tha  tendency  to  aot  on  lead 
oome  grave  daring  recent  yeara. 
to  avuid  tha  oorroaion  of  servioa  pipea 
loma  aabstitots  for  ordinary  lead  haa 


jy  of  lead  and  tin  ieaa  bad  or' 
Pipea  made  whoUy  of  tin  I  beliave  coat 
01  timea  as  maoh  aa  lead  pipea.  Iron 
treadily  lend  themselveatolhereqoire- 
nternal  plnmhing,  and  there  are  other 
S  connected  with  their  nae.  Anything 
ale  aubetitntion  af  the  lead  plpea 
I  been  geoeially  oaed  in  the  paat  wonld 
lonnoua  aipenu  oa  the  property  owner* 
I,  and  the  adoption  of  inch  a  conraa 
linly  be  avoided  if  anv  suitable  alteraa- 
It  wonld  seem  on  all  gronnda  far  pre- 
■nbject  the  Redmirea  water— which  is 
art  of  the  Sheffield  aupply  the  eiperi- 
iJr,  White  and  myself  have  ahown  to 
ions  tendency  to  act  on  lead  pipea— to 
before  it  enters  the  Company's  mains 
1  to  ohange  tha  natnre  of  the  service 
ut  to  donaatie  filters  oc  other  meana  of 
ba  lead  whioh  the  water  may  hare  taken 


up.  It  is  admitted  on  all  hands  that  such  treat- 
ment of  moorland  water  liable  to  act  on  lead  is 
perfectly  practicable,  the  only  difference  being  aa 
to  tha  moat  effioiant  and  simple  means  of  treat- 
ment til  at  oan  be  adopted.  At  thii  point  a 
short  history  of  the  subject  may  not  ba  out 
of  place.  Kt  tba  time  whan  it  was  proposed  to 
supply  Glasgow  with  the  extremely  pnra  and  soft 
water  from  Loch  Katrine,  it  waa  held  by  many 
that  the  lendenoy  of  tha  water  to  act  on  lead 
wonld  be  a  serions  danger  to  the  inhabitants  of 
Glasgow,  On  the  other  hand,  it  was  fonnd  that 
the  power  of  the  water  to  oorrode  lead  waa  entirely 
destroyed  by  pceviourly  aubjeoting  the  water  to 
ooataet  with  old  red  sandstone  or  with  limestone, 
and  it  appears  highly  probable  that  the  practiani 
immunity  of  the  inhabitant  of  Glasgow  from  lead- 
poisoning  ia  due  to  the  coniayaDoe  of  water  for 
considerable  diatanoea  through  an  aqueduct  com- 
posed in  large  part  of  these  materials.  Some  years 
ago  a  very  serious  epidemic  of  lead -poisoning  arose 
in  Hudderafield.  Inveatigation  showed  the  cauae 
to  be  confined  to  those  districts  of  the  town  aup- 

Slied  with  water  from  either  one  or  two  of  the 
}nr  reservoirs  on  which  Huddersfield  is  dependent. 
The  question  waa  inTsstigatwi  by  Mr.  Jarmain 
(the  Borough  A  Daly  at  for  Hudderafield],  who 
attributed  the  action  of  the  water  of  these 
two  roaervoira  on  lead  to  the  prasenoe  of 
traeea  of  aoid  derived  from  the  peat  and 
ocbreoni  sprioga  of  the  oalleeting  grounda, 
and  be  advisea  tha  Corporation,  who  were 
tha  suppliers  of  the  water,  to  adopt  a  system  of 
neutralising  the  aoid  by  treating  the  water  with  a 

J.  J.  Milnea,  a  aolicitor  practising  in  Hudderafield, 
was  wholly  disabled  by  lead-poisoning,  his  limbs 
being  completely  paralysed.  He  ooniaqnently 
brODght  an  action  for  damages  against  the  Uud- 
dersfield  Corporation.  The  &ct  of  lead-poiaoning 
and  ita  origin  in  the  Hudderafield  water  waa  ad- 
mitted, and  I  believe  the  jnry  gave  damages  for 
Mr.  Milnea  accordingly ;  bnt  the  Corporation 
appealed  on  a  point  of  taw— namely,  whether  they 
were  liable  for  tha  action  of  the  water  on  the  lead 
service  pipes,  vrhioh  were  not  under  their  control, 
the  water  as  sapplied  by  them  from  the  iron  mains 
being  free  from  lead.  The  oaae  was  carried  from 
court  to  court,  and  ultimately  a  daciaion  waa  given 
b^  the  Hoose  of  Lorda  in  favonr  of  the  Corpora- 
tion, A  year  or  two  later  an  outbreak  of  iead- 
poiaoniug  ocourred  at  Keighley  when  the  inhabit- 
ants ware  supplied  with  water  from  a  new  reaervoir. 
la  one  inatanee  aotnal  death  oocorred,  whioh  the 
aoroner'BJnryoonBideredtohave  been  accelerated  by 
lead-poiaoning.  On  the  recommendation  of  Mr.  Ja- 


doea.  Dr.  Frankland  aame  to  the  oonoluaion  that 
nitrona  oiide  was  not  decomposed  during  ita 
aojoum  in  tha  body,  basing  bis  opinion  upon 
analyaas  made  of  the  air  expired  by  rabbit* 
when  confined  in  an  atmosphara  of  mixad 
air  and  nitrona  oxide.  In  the  first  stage  id 
asphyxia,  that  of  dyspncaa,  there  is  an  InoiaaBa 
in.  tha  respiratory  movemanta,  both  inspiratory 
and  expiratory;  in  the  second,  a  dominance 
of  the  eiplratoij  eSorte,  culminating  in  eenaral 
oonTulaioni ;  in  the  last,  exhaustion,  witb  long- 
drawn  inspirations,  gradnally  dying  out.  The 
Mood-prei ■--=--   -■-      =  -.    -   i ' 

when  UO,  has  been  administered,  which  are 
merely  inoreaaed  in  number  and  depth,  or  expira- 
tory oonvulsions,  notwithstanding  the  gas  has  been 
puuied  to  its  utmost  limit,  and  from  a  lar^ 
onmber  of  sphygmographla  tracings  tba  tenaion  la 
the  arteries  bas  been  lower  than  normal.  In  ex 
periments  upon  dogs,  Dr,  BuxtflU  tonDf 
that  where  a  trephina-hola  wai  made  tbrongt 
the  skull  during  the  inhalation  of  the  gaa 
the  brain  putsationi  became  more  forcible 
and  somewhat  hurried;  then  tha  brain  aab^ 
stance  waa  seen  to  swell  np,  until  at  last  it 
actually  protruded  through  tha  aperture  ;  wheraaa, 
in  a  similar  experiment,  with  the  trachea  occluded, 
tha  brain  receded,  sinking  away  from  the  opening. 
Other  expat imenta  showed  that " 


interrupted  ;  during  asphyxia,  om 
the  other  hand,  a  rapid  and  continnous  increaae  in 
blood-pressure  invariably  Docurred,  The  dose  of 
nitrons  oxide  required  to  produce  insensibility 
varies  very  considerably  in  diSerent  persuns— ft 
fact  whioh  supports  the     '       ^'    '      "   "        "    '' 


a  the 


Dr. 


hallucinations 


1,  the 


Hfol 


eighty  yards  through  an  aqueduct  built  of  lima- 

Bimple  and  ecouomioal  remedy  has  been  in  use  tha 
Keighley  water  bas  ceased  to  act  on  lead,  and  the 
lead-poisoning  there  has  wholly  disappeared.  Tha 
limestons  is  readily  kept  in  order  by  bruahing  ita 
surfaoe  every  few  weeks  with  a  coarse  broom, 
which  clears  the  snrfaee  from  the  deposited  peaty 
matter,  and  this  subsequently  settles  readily  into  a 
small  depositing  tank.  It  is  an  interesting  and 
important  ^t  in  oonnection  with  tha  method  of 
treatment  adopted  at  Keighley,  that  the  hardness 
of  the  water  is  not  materially  increased,  the  altera- 


FHTSIOLOaiCAL     ACTIOH     OF 
HITBOUS-OXIDB  QAS- 

DR.  DUDLEY  BnXTON  baa  communicated 
twovalnable  papers  upon  the  above  subjeot 
to  the  Odontologioal  Society,  based  npon  namerons 
clinical  observations  and  experiments.  Tha  effects 
of  nitrons  oxide  inbalatioa  upon  the  mammalian 
organisms  are,  he  aays,  broadly  apaaking — (I)  a 
condition  of  annsthaaia ;  (2)  an  emotional  state, 
provoking  a  sensation  of  exhilaration — in  fact,  it 


plays  the  r6Uot  a  stimnlar 
modificationa  of  the  reapiratory  and 
Ikes  marked 


(4)  circulatory 
oulaim 


menta,  which  may  ba  olasaed  as  (a)  rigidity  and  [i) 
jactitAtions.  The  anosthesia  produced  by  nitrons 
oxide  is  not  dependent  upon  analgesia  oc  loss  of 
sensation  of  painful  impressions  of  the  sensory 
end-organs,  sooh  as  that  produced  by  cocaine, 
^c,  or  upon  failure  of  the  conduoting  sensory 
nerves,  lot  aenaatioa  ia  retained  until  the 
perceptive  powers  themselvM  cease  to  receive ; 
moreover,  there  is  immediately  anterior  to  the  loss 
of  consciousness  a  bypei-oechetic  stage,  thccafore 
ly  be  concluded  that  tha    nerve    centres  are 


THE  MAEUra  OF  BRITAIN- 

Is  a  remarkably  intereating  addreia  on  tba 
"Hskingof  Britain,"  delivered  in  the  lectnia 
hall  of  the  Univeraity  Mnsenm,  Oxford,  andpab- 
l^ed  Ibis  mouth  in  Matmiitan's  Jfajposiu,  ProC. 
Aiohibald  Oeikie  says: — 

Let  ns  try  to  raise  a  tittle  the  ourtaln  of  obscurity 
that  bangs  over  that  far-uff  time  when  the  earliest 
human  inhabitants  found  tbeir  way  to  this  region. 
Tba  first  and  most  memorable  feature  in  tha 
topography  of  that  dim  antiquity  is  one  abont 
whioh  thece  oan  hardly  be  any  doubt.  Britain 
waa  aot  yet  an  ialand.  The  downs  of  Kent  can  on 
acToas  what  is  now  the  Strait  of  Dover,  and  joined 
the  downs  of  Pioacdy.  A  large  tract  of  the  bed  of 
the  Borth  He*,  all  the  southern  part  at  least,  waa 
then  dry  land— a  wide  plain,  across  which  tha 
Thames  meandered  northward  to  join  the  Rhine. 
Whether  Ireland  had  already  been  aeparated  from 
the  reat  of  Britain  has  not  yet  been  ascertained ; 
bnt  Jtngland  and  Scotland  were  parts  of  the  Con- 
tinent, and  prolonged  the  dry  land  of  Kurope 
boldly  wastwud  into  the  AtlanUc  Ooaan.  It  was 
over  these  downs  now  lost,  and  across  these  plaina 
now  submerged  beneath  the  sesi,  that  the  fint 
human  population  entered  onr  region.  Jodged  by 
tha  relica  they  have  left  behind  them  of  their 
handivrork,  these  earliest  Biitona  mnst  have  been 
a  race  of  rude  savages,  fashioning  their  weapona 
and  tools  out  of  flint  and  out  of  tba  bone*  of  the 
animals  they  killed  in  the  chan :  olad  in  skina, 
Jiring  in  caves,  rock-ahe]t«ra,  and  holes  dag  in  the 
earth;  and  waging  inoeisant  warfare,  if  not  with 
each  other,  at  least  with  a  host  of  wild  beasts  of 
the  field,  and  with  a  climate  more  inolement  than 
any  now  to  be  found  within  the  boDuda  of  iiuropa. 

At  the  time  of  ita  greatest  rigour,  tUk  climate  of 
the  noith-weat  of  Kurope,  during  these  remote 
agaa,  resembled  that  of  northern  GrseoUnd  at  the 
present  day.  Vast  Gelds  of  ioa  and  snow  lay  over 
all  tha  nonham  and  central  pacts  of  Britain.  One 
wide  glacier,  descending  from  Scandinavia,  ex- 
tended acroaa  the  site  of  tha  North  Sea,  and,  join- 
ing tha  Bnglish  ice,  advanced  eoutbward  nearly  oj 
far  as  London,  The  ice  that  streamed  off  the  west 
of  Scotland  and  Ireland  went  out  into  the  Atlantis 
as  one  widely-eiUnding  wall  wbioh  aumbeced 
the  ocean  with  icebergs.  The  only  part  of  the 
country  not  then  invaded  by  the  norcbern  ice,  and, 
therefore,  habitable  by  man,  was  the  aonthem 
strip  that  stcetohad  from  France  and  the  month 
of  (he  Thames  to  the  Bristol  Channel.  But  so 
groat  was  the  oold  of  winter  that  tba  gronnd  in 
that  aonthem  traot  was  pcobsbly  froaen  bard  for 
ipth,  and  only  melted  at  the  surface  ii 


special  effects,  are — either  that    it    give 
other  bodies  by  ehanges  in  its  ohemloiJ  fo 

acting  aa  as  irrespirabls  gaa  and  oanaing  i-_^_, , 

or  by  ezareialiig  a  apeoifie  aotion  Jtwt  aa  atrychnina   a 


I  and  deluged  the  surfaoa  of  the  caontry,  Trolva 
,  most  inhoaoitabla  time  1  One  might  well  wondai 
r    what  could  have  brought  even  the  most  forlorn 
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wuKi4.<ii>lt>  •l<i«i<iinintti*aril  liy  llir  lin'raMr  cif 
lh>>  i<ii|il  Htiil  thn  iuW«iii>n  of  Ilia  Ion. 

inun  iluiiiiH  Ihnn   <tri<>r,ir  iviitiirlM  ■rnui    

llil«*  Iwi-ii  iirtwiri".!.  Wi.  kiuiw  thai.  Ill*  rnliiilror 
•Kliilrriil  >im  \h»  vrpd  uf  KiiniiM  ■■  fur,  *t  liwil, 
■•Iho  mnilli  .>(  Vvwnon.  'I'hn  iniiik  t\u»p,  L>»,  th« 
■Inllon,  iho  ari'lio  tn\,  ihn  lanniiiiiK,  >ii<l  •>lli*r 
irnljr  ni<ilh»m  txriiii  at  llfn,  |i|i«linl  nnilhwanl  1<y 
lhi>  ailvamv  i>f  thr  l>w  lli-UI*,  nuiur  '  -  ■>  ^  < 
Mul  itmlllitl  KliToiw.  Wdli  lliitip  (Ijl 
•thnn  unnrnl  whixh  liato  I.iiik  Imvii  nitiTixt,  iiunli 
Mllta>hHiry  nuiHiliiKlli  suit  llip  w>h>lly  r1iiiiiH>i>nw, 
Kith  >>r  nlik'li  hivw  lati  ilivir  iHinpH  In  mmnr  part* 
.>rthpi.>n(h.i(  KiI||Uhi<. 

Huiihr  (*m|WT*iun>WMiHiti>iintiBUiini>ly  ArotEi 
'riiprp  i-aiiw  iiiliTfala  (i(  milili-r  n<ui>na,  sliPii  Ih 
f  i.'iia.!  Ihowhl.  an.l  llin  miuir  illupjintnil,  uml  tha 
■Ih-ipra  alirank  nwa*  oiiTlliiranl.    t>urlnK  tli 
inwp  n<ii|ii<iilal  immilii,  ■nImnU  nt  latiiiii>rato  i 
■rnlht'rii  i>liiiiM  funiMt  tlioir  way  Inln  tlis  wral  i 
pi«1h.     lu  thp  Tall»r  of  IhK  ThMiic-a,  fur  inttai 
wlfi'lianli  ami  rhlrnvrnHP^  Umwiu'a  im  limiri 
lirrliiBi-.    Xnumg  ihr  i;l*t.'«,  on  »ithiT  airte, 
■li|;  and  r.w  anJ  ihf  hu-jp  anllvrvJ  Irlah  elk  f.iund 
»mfW  iwflnniir.     llt-iiL>  nt  urn*  nti'l  wild  hi*i>n 
vriitflt  ai-n"»  iha  |iUln:  ami  in  tliP  imoiia  thi 
1ir<>«ii  Wtr.  tho  aritdv  tiivr.  anil  tho  wll.l  1 
(.■nn.1  a  Iiliih-.    In  th-  *ak.'  ..f   Ihi»  abnn. 
■ni-nal  Hit  i^.inii'  (hi'  .-arnit-.Ti  thai  prcynl  n|ii>i 
\mmg  Ihi'  h>nTul>  familur  l.i hutuaii  «arp  all  ■!...„ 
ih.'  v*l!».T  ir»r.'  tlii<  nnjhUjf  w»r  .i(  lh«  lioa,  Ihe 
jrll  .'f  tht  villi  rtl,  thr  hrtwl  ii(  the  hyaena,    - 


^n'\>!lrJ  aihl  ihp  brarrr  li 


l1  UU: 


At  Ibr  I 


auil 


n  f  roat  and  warmth 
ui  nih<iii  mat  drFiit  a^rim  tho  fcoaen 

both  v<f  u.'nbfrD  and>ouIh«ni  Irpei,  vera  miugliJ 
l<-,:fTh«r.  llijw  far  thew  animala  wvis  reallj- 
..WTa)  in  Ih.'  n<nntr}-,  oi  whathcr  thair  appareaC 
UAviaii>>n  11  niM  th*  malt  df  ilia  afcidanuJ  mii- 
kcgc  up  i>ti!i»ir  rpmaina.il  an  iDt^restiDg  prublam 
aot  j«t  ( ''.Tsd.  IndHil,  the  alory  oi  what  an>  calitd 
''"  "  "lUfy-praveii "  ii  atill  v«y  imperfidtly 
-  ^     --  *   .iffpti    manj 


"L'!C 


'  .<f  .> 


e  Iveinnii 
m:.J  bj  I 


ig  d(  bittorj.  and  k  .  _ 
when  the 


Urij-  irf  t,-a;h  Hi-v'hannrl  fro 


f  rh.tnge  had  in  ihialoog  latrrcal 
irtt.  and  moat  important  uf  all. 
iger  .1  part  of  the  oouiinpnt,  bnt 
'□d.  iepiTite>l  [hen,  >i  now,  by  a 


tr.td:  tbti 


>7  iB:i)  $;<>:  ch*ss«a  ia 
z  upw:  A  BriiaiiL,  awHic 


raaarin  to  aiirmlan  thai  It  anr^ived  (he  lahmergence 
of  th*  niirlhern  tilain.  Aliina  thin  narrow  ridsi 
Ihn  narlliwl  Caltle  immiiranta  may  have  mad. 
Ihalr  way.  lu  ultimkM  diiappearance  in  probablj 
ratarahia  rathiT  tn  Rniai'in  at  Ihe  unrfuce  thi 


la  by  t> 


acked    < 


driven  BRainii.  _ 
wnalam  galai  from  tho  Atlantic,  anr 
bytliuaeurthe  North  Hiia,itwmild 
nut  thrutish.     When  iinee  the  tidm  i> 


the  o 


by  the i 


lly  bo 
ish.  When  iinee  the  tidsii  of  the  two  teaa 
lili'd,  their  nnigreaa  for  a  time  would  he  com- 
.rallvely  rapid  in  aawing  down  the  Kott  chalk,  in 
di'niHK  (iir  theinHlvea  a  paMiage  and  derpeninj; 
aa  far  na  the  downward  limit  uf  their  erosive 
war.  lint  til  tliia  day  the  narrowa  of  the  strait 
main  lu  Hhalluw  that,  an  hu  often  been  taid,  Ht. 
lul'a  Cathnlral,  if  aet  down  there,   wunld   riae 


the  nnhnldence  at  the  grent  nlain,  athi 

..ilhin  the  Itritiih  arpn.   Ai 

of  the  land  hi 


ind  energy  h 


if  nriif  If  d  eiHii>t-lin(>  rctici  uf  tko  hamnn  ocunpriDla 
of  the  winnlry  hatp  bptn  found.  In  other  placei, 
renewed  di-preiiHiun  hai  been  inipFcCed  tu  have 
■■nmrred.  Ilul  t)ie  evidence  fur  theic  npwaid  and 
downwiud  inuTemnnta  deaervea  farther  carefnl 
inveatigation  both  from  the  geologicnl  and  the 
hi.t..ri«t  aiile. 

Thiiunh  on  the  whole  nitiRiilarly  free  from  tho<e 
mure  vinlvnt  Fxhibiliuna  of  rub<errane;in  activity 
whifh,  aa  within  tbs  lut  tew  dayi,  have  carried 
death  and  dtitruetiun  far  and  wide  throngh  aome 
uf  Iba  fnireit  reRioni  of  the  earth'i  surfiice, 
Dritain  liia  from  lime  to  time  been  visited  by 
earlh.iuiikei'  of  peviTily  enough  to  damage  public 
building!.  The  cathedral  of  St.  Daviit'e,  in  its 
uneven  Huor  and  diiloonterl  walla,  atill  beara 
witneii  to  the  ihock  which  aix  hundred  yean  ago 
dill  «o  much  injury  to  the  churu-he»  of  thr  weit  of 
Kagl.tuii.  Hut  thonijh  a  furmidable  catalogue  has 
1 . jip  j,j  ^[^^   eirthquakei  eiparienoed 


U  of  llieas 
round  disturbance  that  niach  per- 
I  surface  of  the  country  is 


kind  of  node  ., 

tribuCed. 

e  dawn  of  history  tha  general  appearance 

jiiuntry  mnat  have  preseated  in  many  rc- 

epetta  a  contrast  to  that  which  we  aee  now  ;  and 

-  >Ubly  in  the  wide  apread  of  ila  forrita,  in  (be 

anilance  uf  iia  bogi  and  frna,  and  (Ihruugh  Ihe 

rlhein  diitricli)  in  the  prudigioui  nnmbar  of  its 

AI  the  fint  coming  of  the  Roman*  by  far  the 
LTger  part  of  the  country  wia  probably  covered 
iih  wood.  During  Ihe  nnturiei  of  Itoman  occu- 
pation tome  of  the  leaadenie  parta  of  Ihe  woiidland 
clearrd.  In  driving  their  magniG>.'eui  itraight 


Saioo  timsa,  if  indeed,  ii  Mr,  Frseman  eonieetuniL 
outlying  eettlemeate  of  tbem  mayDothavaliDietea 
on  I;ll  the  ooming  of  tha  Kormana.  The  other  aort 
of  tens  were  Ihoae  formed  in  the  interior  of  the 
coantry  by  the  gradual  encroachment  of  muihy 
vegetation  over  tracts  previooaly  occnpied  by 
shallow  sbects  of  fiesh  water  and  over  lat  land. 
It  waa  in  these  awampi  that  the  Caledonian^ 
accoiding  to  the  exaggerated  itatement  of  Xiphi- 
line,  concealed  themaelToi  for  many  dayi  at  a  Ume, 
with  only  their  beadi  projeoting  abore  the  min. 
At  a  far  later  time  the  peat-boga  at  the  debateaUi 
land  between  England  and  Sootland  formed  an  in- 

CUint  line  of  advance  and  retreat  to  the  tree- 
tera  of  the  border,  who  oonld  piak  their  way 
through  alongba  that  to  Ian  praetiaed  eyea  wm 

One  of  the  diitingniihing  featnrea  among  tbi 
topogrii'hioal  cbangea  of  the  last  few  hundred. 
yeara  ban  been  tue  diaappearance  of  a  viA 
number  of  tbeae  fena  and  boga.  In  aome  oaaai 
they  have  been  gradnally  Bilt«d  np  by  nataia] 
pmcestea ;  bnt  a  good  many  bave  no  donbt  bea 
artificially  drained.  Tha  aiMa  are  itill  preaerred 
in  auch  tiaxon  namea  ai  Bogiide,  Bog«Dil,  Hob- 
flaCa;  and  where  other  human  reoord  ia  oon^ Hm 
black  peaty  soil  remaina  tomarkuhaTetnej  mi 
lay.  It  woold  not  be  impouible,  with  the  help  at 
euch  piece*  of  evidence  and  a  atudj  of  tlie  ft*- 
aent  ountuara  of  the  ground,  to  map  ant  in  UHr 
distriuta,  now  well  drained  and  enltivated,  tki 
awampi  that  hemmed  in  tha  progreu  of  onr  anoM 
'ora. 

Nounc  looking  at 
if  England  and  S« 


would  he  ledtOBuapeil 
of  lakea    once    dotted  Hi 
arface  of  theea  northern  regioni.    Tet  if  he  i 
I  old  maps,  aach 


of    Timothy    Pont, 

e   hundred   yean   igo.  ba 

^      aheeti     of     water    repra- 

aented     there    which    are    now    mach    ndntil 
in     tiie     or     entirely     replaced     by     CBllivited 
Gelda.     If,   farther,    na    leani    the   tODOgruluoal       . 
namts  of  the  different  conncica,  hewillbe  able ta  15 
deleet  the  litei  of  other  and  aometimea  atill  dim  § 
work  upon  the  geolegt  m 


led  the 
that  wa«  puMibli 


right  or  left 


I  obstacles.     For 


gladly  avoided  f. 


■1  evidence  by  actoal  examination  oftlMgroaf 
itelf,  he  will  be  aituniibed  to  find  how  abondiri 

ikra  of  which  htile  or  no  human  record  may  km/ 
jrvived,  and  ofun  how  much  larger  weia  iij 
re »  uf  the  lakes  that  iLill  eiiit.  OwingtOKM 
MTultir  geological  operation!  that  chanetciM] 
le  paHigc  (if  ilic  Ice  Age  in  the  northern  Im~^ 
here,  the  land  from  which  the  cnow-Gdda 
licivri  rerrealed  waa  left  abnodantly  dotted 
iih  lakes.  Tbr  diminution  and  diaappeaiu.. 
.     ie»e  ibeeti  of  w^iitr  ii  mainly   traoMbl*  101 

eieh  side  i  iniiiiib'.e  process  of  ohiiteir-' '-'-'^ -^ 

sfalnrli-  |  later  befalU  all  lakea  great .     ___ 

invulvrd  I  ii     iwept     into      tbesi      from     the     innoand^ 
11*.  whrre  I  (lopci    and    shores.      Every     fanxik    that   — ■-*■ 
ung  their  |  them  is  engaged  in  filling  them  np.     The 
of  thesf  formiii- 1  loving  vegrtatijn  whijh  £rvw»  al  ^3g  their 
ida  of  yeari  after  |  margini  likewiie  aidi  in  dimir.iiiiing  UieBL    . 

vaat    iracii    uf  ,  loo,  lenda  bit  he!p   in   the  ii=.e   uA.    IbmA 
netr^ible  barriers  '  lime)  he  bnilt  his  yi2e<lwe"I=gi  ia  the  labaM 
se   natnral  fiSt- '  fur  many  generaiioaj  eoa-.i==^i  u  canhktdM    ^ 
their  wiie».     In  Uut  liayi  he  has  takHlb     . 


n  diStrent   tribes.     1 

the  wolf,  brown  bear,  and  wild  1 

r  the  Boode  to  ihen<>rlhof  London  tvirmed  '  hat  inrnedthe  dtwaied  be?:. 
i.;db..an  and  wild  ui.n.     Everywhere  .uu. ;      s^r  have  ihe  ehacfea  of  tie  a=rfae 

.ken  men  ..f  t-i_e  e..mmnniiy  l*io^k  them-    fnni.o  ih,  iuMri;^  e^ccKitrr.     & 


:?^  "-i^. 


,  ,  .  ,  -  ii.-«  amia  i;ormv  mu  a^i  np:]  udai  c  ~ 
^  '5"';^"f  '■^^'"^  '^"^  u-aed  f^r  u„,^n  basfor  ^feaasfe.-^  ===ifr>™th. 
I  b!.,..l-hed.  The  furwta  were  tha*  _  ^,f  jj,,  ^,^,^  si^„  «Mciilt  :^  tbe  loa 
imn)em-.r.»l  a  Hngnlarly  .mprian;  f^i„  ^^j.  ^^  ,»„,^  ^.-,.^  Era  m 
the  top,grap!:y.  Ttiey  hive  •>->^  .  „hn,„gtt,i,  cf  t;e  S.i:*  !«  and  ti« 
i:.Tdi»ppeared  and  their  t;tu,^THKn  (h,^:gi,  ,he  S:r^-.  .f  l>.v*:. 
i^y  been  paniillydelerm '  •' ^    -        *  .        _  . 


a:iU  be  done 
nora  eomplel 


the 


-(  Iven  a  prtv  to  i&:  rta^tit  watea.  Villi 
few  «Ei=-^  wi:;*  pariabM,  fi 
%si-z%.     tt^=i.     k^=.ea.     vUim   " 


r^jnliiin'of' the  far.  ih'i:    ^J'J^'^;^''^l!f ill^-f^'*^'* 


TT'.^.'^'.'St^  IZl  i*--^    t=««e  t;iy.»oi:i  were  alai  «=i=e=-Jv  £;;«d  for  the    "^  i~.~.    ""r--=ai  abL-/ iV- "»ai  » -=;««■ 
'X^^-   .l^~T't~'7-    ?=-T:«   -'    »<^i:=::--*!    i«=»,  by  degree,  tie    ^:a^-  if^lt^-v^  U_"lf  ^i:^« 
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at  Norfolk  and  aoffoU  iolali  irhiuh  in  Bomui  ud 
liier  times  wen  urig>bl«  ohuineli,  and  whioh 
■Ilowed  tha  ihlpi  •£  tha  Diolih  Viktngt  to  pene- 
ttUo  £u  into  ui«  Intarior  of  the  oonntr;,  ua  dow 
«SM«d.  On  th«  ihoTM  of  Keat,  alio,  irida  trutti 
of  low  Uadbara  been  nln«d  from  the  uk.  Islauda. 
brtween  whiob  and  the  abore  Boman  gtUer*  and 
Baun  miboata  made  their  way,  are  now,  like  the 
I«leafThanet,jDiaea  to  the  mainland.  Haiboan 
aad  towna,  like  Sandwich,  Biohboroagh,  Wio- 
ahalica,  PeTemej,  and  Poraheater,  whioh  one* 
•tood  at  the  edge  o{  the  sea,  are  now.  in  iioms  oaMH, 
thrve  miles  ialand.  There  appears,  also,  to  have 
ba«n  a  eoiious  gain  ot  Unii  on  the  sontb  oeut 
«t  Buiax,   whieb    bai   considsrabl;  altered   the 

eT^cal  gaographj  of  tbat  dlitiiot.  Tha  fall*}i 
wktob  these  downs  are  trenobed  were 
nmarlj  filled  with  tidd  waters,  so  that  the 
■BoiaDt  eampf,  perohsd  eo  eonapiaDonslj  on  the 
UMi  <d  the  heighM,  oeold  not  aommnniaata 
dllMtlj  with  each  other  axoept  by  boat.  Instead 
•I  being  a  oooneotad  chain  o  I  fortifiostions  as  wai 
aaea  anpposed,  they  most  hare  been  independent 
■toonibolds,  Barronoded  by  water  on  three  aides, 
•ad  oa  the  north  by  denee  forest  and  impassable 

Bnt  tha  ennmeration  ot  the  minor  ohaogss  ol 

mfiws  migbt  be  indefinitely  extended.    Let  me 

«4f  add,  in  eonelBsion,  that  wbst  I  bare  tried  to 

«TgeneimItT  forthewholeoonntrymait  be  worked 

«it  for  aaoh  diitriot.    A  large  amoant  ot  iatorms- 

i  tkn  still  remains  to  be  gleaned  {  and  thongb  on> 

kDowledge  of  the  pait  mnst  always  be  frsgmen- 

tBjj  it  neod  not  oontinae  to  be  id  vagae  and  ijo- 

flAiA  u  it  is  now.       The  field  is  a  wide  one, 

,  wbsra  many  woiken  are  needed,  and  where  tbe 

'  MtiTa  oo-operatiou   al   the   yoong   is  especially 
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Ifnganata  of  fi&ryta  for  SlstiOlitiiB'  8oIa> 
tllna  mai  Bxtracta.  —  Uanganate  of  baryta 
:'kagr*ea  orystalline  powder,  which  is  inaotuble  ia 
Htar,  Schad,  in  1S66,  proposed  to  nae  it  as  b 
mIdbt  in  plaoa  of  aneQio  green  ;  bnt  so  tar  it  does 
.Mtteem  to  have  been  applied  in  the  printiog 
tads.  It  is  now  proposed  to  use  it  for  bleaching, 
ia  alaimed  Chat  it  acts  equally  as  well  aa 
izide,  that  it  is  cheaper  and  will  keep 
i    aots   on    solutiuns,  be  they  nentrat, 

-  ■  — , id,  and  tbat  it  can  be  easily  applied. 

.n*  liquid  whioh  is  to  be  bleached  is  heated,  and 
ihi  manganato  of  baryta,  which  baa  been  pre- 
.vkoaly  gronnd  togetJier  with  water,  is  added 
.tetil  the  liqnid  has  been  sufficiently  dscoloarsd. 
^Vbamanganate  of  baryta  becomes  io  this  reao- 
Uon  dacomposed  into  manganate  ot  baryta,  a 
.  onnra  insolable  snlMtanoe  wbicb  settles  out,  and 
^n  ba  separated  by  means  of  a  filter  proai  or  by 

ttcbkaohing  agent.    This  material  can,  naturally, 

■^d;  be  need  ia  a  limited  nnmber  of  cases ;  bnt  m 
ttenrapBration  ot  certain  fine  chemicalB  it  might 
Im  fonnd  asef nL  It  is  proposed  to  nua  it  for  da- 
Wloillluft  glue,  axtraota,  snd  other  aabstaaces,  and 

ttk  Mid  that  it  does  not  deoor 

PabUo  Z.lHr&rtea  In  tlie  United  State*.- 
Vhainiblio  libraries  of  the  United  ijtatei  harinf 
lO^OOO  mlODieB  and  upoards  number  !,9S1,  or  one 

.  to  eren  10,000  ot  the  popnlation,  with  an  average 
«tS,8eiTOlameL    New  Hampshire  baa  ona  library 

.  i*  •reiy  3,700  inbabitaute,  Maasschuietts,  Con 
ateUoDt,  and  Rhode  Island  one  to  eTery  S,000~ 

'1^.  Msasaobasett*  is  in  the  van  as  to  the 
m^bm  of  libraries— 4ST,  or  rather  more  than  U 

...  arked  dia~ 
1  population  ia  eoniideiad.  The 
Tolnme  totals  are: — Maasaehosetti.. 
'•UhMb:  Wow  York,  8,168,608.  A  oarotul  oonni 
««w>  that  (ciolDiiie  ot  Bnbnrbs)  New  York  City'u 
i^lDBaries  have  1,114,796  vulamea,  those  of  Boston 
*^ljHb,4i9.  Forty-seven  libraries  bare  60,000  and 
I^Mrvda  ;  the  library  of  Uongress  standing  first, 
r  «ith  Mfi.lM  Tdliimea,  and  Boston  Pablia  Library 
\.MnBid  (134,887). 

,  •    OttB-WollB   aa    Hot-Beda.— According  to 
'  ..■Giti,  around  naCnral  gas-poats  at  Sewickley,  n 
-Plttabnig,  Fa.,  within  a  radios  ot  20ft.,  grsMi 
baoL  aa  gieen  all  winter  aa  in  summer  time. 
«*«  a  month   panaies  planted  near   these  poats 
have  been  in  toll  bloom.    A  market 
Bising  aipara^B  in  the  open  air  by  thi 
■■a,  and  proposes  to  test  Its  use  in  bods  of  vegetablse 
asretofore  grown  in  greenhongea. 

An  a  method  ot  oracktng  glass  with  certainty, 
the  following  is  given  by  it.  Beckmann: — "A 
■laliili  ia  mua  with  a  Kie ;  at  both  sides  ot  this, 
fads  of  watted  filter  paper  are  wrapped  ronnd  thj 
ek|ae(,  leaving  a  ipaoa  ut  a  few  millimbtraa  between 
liiia  The  name  of  a  Bunscn  or  gas  blowpipe  L< 
^ipliad  to  this  apao^  when  the  crack  will  bg 
anted  ronnd  frtua  the  iciatah  midway  between 
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ON  Wednesday,  AprU  the  «th  (Hr.  Edwin 
Dunkin,  Tice-presidsnt,  in  the  Chair),  Hr.  G. 
F.  Chambers  read  a  paper  on  "  A  Catalogne  of 
iled  Stars."  He  said  that  the  list  of  red  stars  ha 
had  prepared  wsa  the  ontoome  of  many  hnndreda 
lit  observatloDS  extending  over  a  pariad  of  17 
yean,  from  1870  to  18116  inolniive.  The  telesoope 
iimjdoyed  at  Gnt  was  a  4iD.  refractor;  but  the  ob- 
Mtrvattoos  sinoe  1884  bad  been  made  with  a  6in. 
refractor.  This  catalogne  made  no  pretanoe  to 
being  exhaustive,  and  mnst  not  be  regarded  as  more 
than  it  professed  to  be — namely,  a  working  list  of 
the  beat  of  the  red  stara  whicb  were  always 
within  the  teach  ot  their  instruaenta,  regard  being 
bad  to  the  season  at  the  year  and  to  tha  place  ox 
observalioiu  In  another  sense  the  catalogne  was 
act  eihaoative,  as  it  only  included  stan  of  tested 
colour  and  ot  not  leaa  than  8^  degrees  of  magni- 
tude. It  might  ba  that  the  eyes  of  the  present 
te  of  observers  were  not  so  sensitive  to  red  hues 
their  predeceSBors  ;  but  he  certainly  had  often 
--.laidered  that  many  of  hia  piedeeeasots  in  f" 
observation  of  red  stars  had  greatly  cxaggaral 
the  oolonra  thaCthsj  had  ascribed  to  them.  Taking 
"  so-called  red  stars  all  ronnd,  hia  opinion  was 
,  a  more  generally   accnrate  generic  term  for 

. .n  would  be  orange  Stan.     Varir  few  of  them 

approached  to  red,  and  lass  than  a  dozen 
could  be  properly  termed  carmine  or  mby. 
These  remarks  were  requisite  by  way  of 
cantion  in  order  to  .  guard  inexperienced  ob- 
servers from  being  disappointed  when  tbey  came 
to  examine  stars  described  by  Sir  William  Hecs- 
chel,  Sir  John  Herschel,  Schmidt,  and  others,  as 
red,  or  very  red.  These  obieiTers,  no  donbC.saw 
stara  ot  a  redder  tini^  than  tbey  had  since  beei 
toand  to  exhibit.  In  the  case  ot  the  Heraohels 
this  might  have  been  dne  to  the  character  of  theii 


rs  for  his  "  Desoriptiva  Aatroaomy,"  he  spent  a 
;ht  with  me  in  my  obserratorr,  and  he  bronght 

ist  of  red  stars  which  he  asked  me  to  go  over 

bh  him  ;  and  I  was  very  mnch  atruak  then  with 

I  extraordinary  dlQerenee  in  people'a  ejaa  in  the 

peroeptionofrednessin  stara.  As  f it  ai  my  memary 

serves  me,  we   made  oat  between  ns   that  two- 

thlrda  ot  the  atari  in  his  list  ware  orange,  and  as 

to   the    remaining   one-tbird,   with    the  ntmoat 

stretch  ot  conrtesy  towards    tha   gentlemen  who 

originally    called  them   red,   we  oould   not  make 

"  em  oat  to  be  anything  bat  white. 

Mr.  Gill :    I  think  that  the  diaarenoea  in  the 

.tea    of    colcnr    may    to  a   great  extent  be 

ited  for  by  the  differanoe  in  the  oolonr  ooi- 

1  of  the  teleaoope  osed.     I  came  acroas  a 

curious  case   of  difference   in   the  eatlmatioa   of 
well- 


vaat  majority  of  tbe  stars  here  catalogued  were 
merely  orange.  Tha  reanlts  ot  hia  own  work  in- 
cluded 689  atars  examined  by  himself  out  ot  a  total 
of  Til,  being  virtually  all  tboas  visibte  in  England. 
It  would  not  be  difficult  to  offer  many  interesting 
BUgeestive  reflections  as  the  result  ot  a  prolonged 
study  of  red  atars ;  but  ha  would  only  record  the 
fact  that  many  of  the  sturs  which  were  certainly 
variable  were  red,  and  that  many  of  the  red  stars 
since  they  were  flrat  noted  as  anch,  bad  beei 
fonnd  to  be  variable.  The  instances  that  conlii 
be  cited  in  support  of  these  statements  wen 
very  nomerons.  It  was  qnite  impossible  foi 
tha  coiDcidonoe  between  the  redness  of  thi 
oolonr  and  the  variability  of  the  light 
uf  aeveral  hundred  stara  to  be  aocidental. 
What  it  meant  he  did  not  preaume  to  eaggeat 
Amongst  obaervars  who  bod 'paid  mnch  attention 
to  tbe  colour  of  red  atars,  a  foramoat  place  must, 
of  oonrse,  be  given  to  Hr.  Birmiugbain.  It  was  to 
be  remarked  that  tha  suce  of  the  heavens  in- 
clading  the  conatallation  Cyenne,  seemed  to  be  par- 
ticularly thiokly  atndded  with  red  and  orange  stara: 
it  might  not  unnaturally  be  called  "  the  red  regio 
of  Cygnus,"  and  although  tbe  chance  of  finding 
Ktar  of  any  special  colour  mnat  be  greater  amongst 
the  oonntlesi  multitudes  of  the  "MUky  Way"  tha 
elsewhere,  no  special  cichneaa  In  colour  ot  red  star 
had  been  discovered  there.  The  reason  why  atan. 
below  8^  or  Utb  magnitude  had  not  been  included 
in  the  aatalogae  was  that  where  one  was  dealing 
with  a  star  near  tu  the  limit  of  visibility,  thi 
colours  were  apt  to  become  imaginary,  and  withon 
any  desire  to  impate  bad  faith  to  an  observer  whi 
tal'ked  about  a  atar  of  magnitude  IS  bein^ 
ooloared  red,  he  did  not  aa  a  rule  believe  that  i 
was  possible  to  aaaign  ooluur  to  atari  ot  lesser  mag- 
nituue  than  he  had  mentioned,  nnlasa  a  very  large 
telesoope  was  employed  in  viewins  them.  '"'" 
qneation  had  often  been  discussed  as  to 
far  flat-surfaoe  diagrams  of  culoor  wer 
any  use  as  standards  of  eomparlsoi 
the  Dolour  of  atara.  For  his  own  part  he 
was  disposed  to  question  their  jnsetnlness.  He 
thought  a  transparent  diso  of  oolonred  glass 
arranged  in  gradation  of  oolonr,  and  mounted  on  a 
frame  snffioiently  portable  to  be  bald  in  tbe  hand 
by  tha  observer  while  his  eye  was  at  the  eyapieoa  ot 
the  telesoope  might  be  used  for  the  comparison  of 
star  colours.  Probsbly  the  chief  difficulty  would 
be  In  obtaining  a  sufficiently  piotaing  white  light 
to  illuminate  the  discs.  If  this  coula  be  obtained, 
either  by  means  ot  electricity  or  otherwise,  aome 
such  apparataa  might  be  effective  and  trustworthy, 
while  not  very  eipenaive  nor  cumbersome.  The 
catalogue  inelnded  red  atars  recently  brought 
under  the  notice  of  the  Society  by  Mr,  Bapin,  so 
tar  a*  he  had  been  able  to  examine  them.  He  bad 
also  included  a  tew  which  ha  bad  not  been  able  to 
examine,  in  order  to  make  the  oatalogue  aa  fairly 
complete  as  possible. 

I     OapL  Noble  aald :  When   Mr.   Ohambera  was 
I  ooonpiad  to  the  preparation  ot  his  oatalogne  of  red 


of  the  rays'  more  towards  tbe  red  end  of 

n  in  the  ease  of  Dr.  Schroeder, 
who  leaves  a  considerable  qoantlty  ot  ontatanding 
red  in  order  to  keep  the  rays  towards  the  blue  end 
of  the  Bpectrnm  together.  I  have  no  doubt  that 
both  opticians  were  guided  simply  by  the  different 
aensibility  of  their  eyes  to  oolour,  Mr.  Grubb's  eyea 
being  more  aenaitive  tored  raya,and  Dr.  Schroeder' a 

Mr.  Ranyard;  Very  different  eatimatea  as  to 
redness  have  also  been  made  by  observer!  nsing 
reflectora,  which  bring  all  the  colours  to  tha  aame 
toouB.  For  instance,  Hr.  Webb,  using  a  reflector, 
estimated  atara  aa  maeb  less  red  than  the 
Herschela  father  and  son,  who  both  nsed  re- 
flectora. There  must  be  aomething  physiological. 
Varying  degrees  of  colour  aenaitiveness,  or  colour 
blind neta  at  the  red  end  ot  the  spectrum  most  be 

ApaperbyMr.UowardGrubbwasthenreadoatba 
"  Choice  of  Icstmmenta  for  Stellar  Photography." 
In  considering  the  important  qneation  whether  a 
rsflecting  or  refracting  telescope  ia  likely  to  give 
tha  best  retnlta,  Mr.  tirobb  comes  to  the  conclusion 
that  the  advantage  appears  to  be  on  the  aide  of  the 
reflector.  If  the  spherical  aberration  is  properly 
corrected, a/( 'As  rayi  are  brought  to  the  same  focni 
with  the  reflector,  and  tbe  fie^d  ot  the  reflector  is 
theoretically  flatter  ;  though,  aa  Oenaral  Tennant 
has  pointed  out,  there  is  a  oonaidarablo  amoant  ot 
"coma"  to  be  found  in  the  lateral  pencils  of  tha 
reflector,  which  oauses  distortion  of  tlie  star  discs. 
The  vslue  ot  General  Tennant'a  paper  would  have 
been  greatly  iuotiuued  if  he  bad  compared  the 
lateral  distortion  ot  atsr  disos  for  reflectora  and 
reCractora  composed  ot  two  lenses,  sneh  as  those 
nsed  by  the  Brothers  Henry.  Althoagh  this  hsa 
not  been  dune  thee  retiDaliy,  some  practical  guidance 
may  be  obUined.  According  to  Prof.  Pritchard, 
alellir  images  obtained  with  Mr.  de  la  Bue'a 
redeotor  are  practically  circnlar  at  Sly  from  the 
centre  of  the  field,  while  at  the  same  distance  in 
MM.  Henry's  plataa,  obtaiued  with  a  refractor,  tha 
amaU  atar  cfiaca  ^re  ellipsea,  the  proportion  of  whose 
major  and  minor  axes  are  9  to  4.  As  far  sa  Ur. 
Roberta't  results 


give  aome  aocount  ot  his  atellar  photogrspbie  work 
at  the  Cape.     He  said :  It  will  probably  ba  in  the 


. ,  .  jtographs  ut  tbe  great 

oomet  of  that  year,  and  that  theae  photographs  ooQ- 
tained  pictures  of  stars  nearly  to  the  ninth  magni- 
tude after  3^  hours' exposure,  and  those  phatogra^a 
gave  rise  to  the  idea  that  by  means  of  auoh  laiuea 
or  rspid  rectilmeat  compound  lansaa  photographs 
rsight  be  made  on  which  stars  in  tbe  sky  to  the  Bth 
and  91  magnitndea,  aeoording  to  the  system  of 
Argelander,  might  be  rapidly  secured.  I  laid 
befurs  the  Buyal  Society  a  proposal  to  that  effect 
on  the  occasion  ot  my  visit  to  England  in  1884,  and 
by  the  generosity  uf  the  Goverument  Grant  Fund 
of  the  Royal  Society,  the  aervioea  of  Mr.  Woo  i- 
ward  were  engaged,  and  the  work  has  been  in  pr..- 
gresB  and  has  gone  on  tor  aome  time,  and  after  we 
had  secured  a  oonalderabie  nnmber  ot  resnlta  photo- 
graphs were  sent  to  me  by  the  Ueasrs.  Henry,  of 
Pans.  The  quality  of  work  whioh  tbey  pro- 
duced was  infinitely  superior  to  anythina  wo 
obtained  at  the  Cape.  The  quality  ot  ithe  defini- 
tion of  a  number  of  the  stars  wat  due  in  tha  first 
place  to  the  superior  lenses  whioh  they  employed, 
and  Bacondly,  tu  the  much  more  rapid  plates  which 
they  used.  But  there  is  a  distinctive  difference 
between  the  leading  idea  ot  the  photographs  ob- 
tained at  Paris  and  tboae  whioh  have  been  ob- 
tained at  the  Cape,  The  idea  in  Paris  was,  in  the 
first  place,  to  obtain  pictures  such  aa  would  enable 
the  work  ot  Chacumao  to  be  carried  on  by  Uesaia. 
Henry  in  a  mote  thorough  and  perfect  manner, 
vii_  to  oomplete  the  Ecliptio  charts  which,  when 
they  reached  the  Milky  Way,  it  became  impos- 
aible  to  oonstruot  on  tbe  ordinary  method,  and  lo 
fat  that  ia  a  valuable  and  aplendld  work  to  aooom- 
plish;  bnt  it  was  a  work  that  oould  be  readily 
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uu^  adiuiaiiig 
ftl  the  Ctpe  wu  ut  &  toUlly  different  cbBiootei. 
Hy  intflDticia  waa  to  oomplete  for  tha  eouthein 
bemiipliere  the  wocii  bcEun  aod  omricd  oat  in  tbe 
Noith  by  Arglander,  mndit  wai  neoesiiry  in  oury- 
ing  out  Euob  a  work  lu  devise  aatne  system  wbiob 
woold  render  that  voik  poeaible  witbia  a  limited 
nnmbei  of  yeari,  and  wbich  would  sdmit  of  after 
'TaeASurementand  discusiioD,  The  pl&t«  of  MessTH. 
Henry  only  covered  an  nres  which  it  the 
onttldo  may  he  repreHotad  by  two  degrees  square 
■        ie.    The  Cape  pUtei  give  piotnres  of  an 


.a  of  ove 


'p  foraceurste  id 


BJently  Bhnrp  lorac 
ODe-tenth  of  a  minute,  bj 
■ingle  teoond.  These  pi 
tbat  porpoee.  Thoy  covei 
on  the  side,  or  :<6  iquaie 


iment,  a' 


mps  rati  rely  quioklj  ui 


oonldU 


replaced  by  plate*  of  hia  invention,  wbiob  wack 
ciebt  limes  aa  rapidly ;  and,  therufoce,  we  shall  be 
mble  (o  work  if  nob  eight  times  as  qoiekly,  at  leait 
fnar  or  five  timea  as  rapidly  at  at  preacnt.  I  wish 
to  ehow  how  far  thia  work  at  tbe  Cape  ie  a  ttork 
that,  not  withstanding  the  auperior  reaulta  of 
lieeera.  Henry  in  many  respects,  ihonld  be  atill 
Buried  to  eompletioD.  It  is  quite  certain  that 
within  a  very  feu  yeari,  probably  two  years  now, 
in  viewuf  theinareasad  acnaitivity  of  the  pUtea  wo 
can  procure,  we  ahall  Uniah  Ibe  pbotogrspbia  work 
I  have  been  engaged  upon. 
The  meeting  ad^oarned  at  t«n  o'eloek. 
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of  "  A  Rapid  Method  of 
.nine-lenlhaoftheobjecf- 
■nppoeed  to  be  mannted  dry  are  foaud  in  tbe  conn 
of  time  to  have  the  lower  aurfsoe  of  their  incloain 
oaver-glaSB  bedewed  with  apberulea  of  moietnre  < 
with  minute  cryatala  ;  oocaeionally  the  objeetitae: 
la  overgrown  with  fungua  atta.  In  mounting  a 
object  a  cell  of  some  kind  is  neually  needed  ;  this 
may  be  formed  of  a  ring  of  cement,  paper,  glaaa 
—'---' -      '-  '—■-■■-■•-'-  ring  on  loth. 


Talcanit«,  or  tin.    In  faeteairi^ 

glaaa-alip,  or  infixing  the  oovei  „   ... 

moat  be  aaed.  Such  cements  are  oaually  made 
liquid  by  water,  tlcobol,  or  turpentine.  Time  may 
be  given  for  thoiungh  drying  uf  the  cement  that 
faateDs  down  the  cell ;  but  it  la  qoite  impoaiible,  if 
any  of  th«ae  liqnid  cemeots  are  uaed  to  fasten  down 
tha  cover-glasa  with,  for  the  eell  to  be  a  dry  cell. 
since  the  liquid  mnat  dry  into  aa  well  as  outside  oi 
the  cell.  What  is  teubnically  called  ■'  awcnting  " 
mnat  oeceoarily  Uke  place.  Thia 
fatal  to  Buch  objecla  aa  dry-mount 
blood-corpuaolea,  4o.,  mounted  on  the 
face  of  the  mvct-glaaa. 

Hr.  A.  W.  Stokes  takea  a  mixture  of  equal  parti 
at  paraffin  wnz  and  bees'  wax  ;  a  piece  the  sue  ( 
*a  placed  dq  a  glass  or  metal  slip.    Thii 


heated  till  it 
tact  with  Ibi 
the  celli.     Firat 
linga,  ii  brought 
The  ringa  are  tal 
oold  and  hard.    Oi 


-e  placed  tl 


B  rings  intended  tu  form 
len  the  other  side  of  ' ' 
with  the  melted  w 
icond  OI 


is  placed  on  a  clean 
Blais  slip  in  tbe  position  desired,  and  heat  Applied 
below  the  slip  till  tbe  waned  aarfaoe  of  the  ring 
melts  and  adherea.  It  ia  now  allowed  to  cool.  The 
objeot  meanwhile  is  dried  in  a  deaiacatDr  over  anl- 
pburic  acid  or  oaleia  chloride  ;  It  ia  then  placed  in 
the  cell  and  fattened  in  poaition  by  a  minute  frag- 
metit  of  wax.  Cam  will  [tot  do  for  Rilng  the 
object,  aince  if  really  dry  it  will  not  adhere  at  alL 
A  eover-glaia  ia  now  takeu^  one  aide  cleaned  and 
heated  ;  while  etill  hot  it  la  placed  on  the  top  of 
the  cell.  Thia  top  anrface  having  already,  - 
deacribed,  been  covered  with  wax,  the  glaaa  ato. 
adherce,  and  tbe  object  is  dry-mounted  perma- 
nently. There  is  no  liquid  to  aweat,  and  no  time 
wasted  in  waiting  for  the  cell  to  dry.  So  strongly 
does  tbe  mixture  of  waxes  adhere  that  it  isnotei  — 
without  applying  beat  to  detect  either  cell 
oover-g^aas.  Ceila  can  he  made  out  of  tiaaue-paper 
if  required  very  shallow,  or  any  of  the  ordinary 
rings  may  be  used.  Valoanite  cells  expanding 
and  conliacting  very  nearly  the  same  aa  glass  with 
differences  ot  temperature,  are  preferable  Ot 
course,  the  cells  may  be  hniahed  off  afterwards  wi " 
any  ot  tbe  oaual  oementa. 

The  method  does  not  require  any  tam-tab 
bruahea,  or  otherof  the  nsaal  apparatui  i  it  is  i 


Slides 


^  ahown  illnEtratii:gBweal«d  elidea  and 

drjalidu. 

Hesara.  E.  M.  Nelaon,  H.  Snow,  E.  Swain,  E. 
Bartlett,  and  Htdkea  ahowed  miuroscoploal  apeci- 
mecs,  that  of  Mr.  NelaOQ  being  peculiarly  inter- 
esting,  the  parasite  uf  the  bee  (Stylopa  SpeDCti) 
having  its  thorax  imbedded  in  the  abdometi  of  ill 


SCIENTIFIC    NEWS. 

ALTHOUGH  Prof.  Tyndall  is  bettor  in 
health  than  lie  has  been  for  some  time 
past,  he  is  not  in  a  position,  to  withdraw  his 
reaignatioQ  of  the  chatrof  Tfatural  PhlloBOphy 
at  the  Royal  lustitutioQ,  which  he  has  held  for 
thirty-four  years.  The  mauagera  of  thatiosti- 
have  aooordingly  announced  that  they 
ocept^d  with  the  deepest  regret  the  resig- 

ottbediatinguiBhedsacceMor  of  Faraday, 

and  Lord  Itayleigh  has  been  nominated  for 
election  to  a  post  whiah  is  perhaps  the  moat 
honourable  in  the  world  of  British  soience. 
Prof.  Tyndall  has  declined  to  aooeut  a  retiring 
allowance  ;  but  it  ia  stated  that  the  maiiagers 
and  memberB,  cordially  appreciating  Prof. 
Tyndall's  eminent  merits  and  being  nnxioua 
to  mark  theii  aense  of  tha  beneStB  he 
has  conferred  on  the  Institution,  during  hia 
long  connection  with  it.  have  nominated  bim 
for  election  as  II  on  orarj  Professor — a  title  pre- 
vionalj  borne  by  Sir  Humphry  Davy  and  I'rof. 
Brands  ;  andoneof  tbeaimnalcauraesof  lectnres 
will  be  called  "  The  Tyndall  Lectures."  He  has 
bIbo  been  requested  to  sit  foe  hia  bast,  in 
marble,  to  be  placed  in  the  house  of  the  In- 
stitution, in  perpetual  memory  of  his  relations 
with  it,  the  coat  of  the  bust  being  dafrayod  by 
the  Institntion. 

Amongst  the  "after-Easter"  lectures  ot  the 
Royal  Institution,  we  note  that  Dr.  John 
Hupkinsou,  M.A,  F.B.9.,  will  deliver  a  course 
of  four  on  Electricity  on  April  19,  ati,  and  May 
",  10;  Victor  Horeley,  F.R.S.,  three  on  the 
Modem  Physiology  of  the  Brain,  and  ita  Ile- 
lation  to  the  Mind,"  May  17.  24,  31  ;  Prof. 
Dewar,  F.R.3.,  seven  on  the  '  Chemistry  of  the 
Organic  World,"  April  21,  38,  May  5,  12, 19,  26, 
June  2  ;  R.  Von  Lendenfeld,  B.Sc,  three  on 
"  Recent  Scientific  Researches  in  Australasia," 
April  23,  30,  May  7.  Amongst  the  announce- 
ments for  Friday  evaninga  we  note  the  names 
of  Prof.  Hcle-Shaw.  Dr.  Lauder  Brnnton,  Dr. 
Sanderson,  Dr.  E.  Klein,  Dr.  D.  Gill, 
and  Mr.  Benjamin  Baker. 

A  oourae  of  12  lectures  on  "  Botany "  will 
delivered  by  Mr.  T.  G.  Baker,  F.H.9.,  at  tha 
Garden  of  the  Society  of  Apothecaries,  Chelsea, 
on  Saturday  af  tetnoona  during  May,  June,  and 
Jnly.  Tha  lectures  are  open  to  all  medical 
students  and  other  gentlemen  who  may  desire 
to  attend.  Tickets  of  admission  can  be  obtained 
from  the  Bedell  of  tha  Society, 
A  course  ot  six  leototes  on  "  Mechanism,"  by 
tr.  A.  R.  Willis,  M.A.,  will  bo  delivered  to 
'orkiog  men  at  tbe  Museum  ot  Practical 
Geology,  Jerm.vn-street,  commencing  on  Mon- 
^y  evening,  April  18. 

Prof.  Hough,  director  of  the  Dearborn 
Observatory,  Chicago,  haa  pnbllahed  in  Nos. 
a,778-9  of  the  Attm/u-iiiitclui  .Vackrichlen  a 
catulog^e  of  209  new  doable  atars  discovered 
and  observed  by  him  at  irregular  intervals 
dnring  the  past  five  years  with  the  18)in.  re- 
tractor. Altogether  ooO  measniea  of  tbe  200 
pairs  have  been  obtained. 

At  a  meetiog  of  the  Roya!  Society  ot  Edin- 
burgh last  week,  Mr.  R.  Kidston  mode  a 
communication  on  tbe  fossil  Sora  of  the  Rad- 
stock  aeries  ot  tbe  Somerset  and  Bristol  coal- 
Gelds,  the  highest  workable  coal  in  Qreat 
Britain,  and  extremely  rich  in  beautiful  toasil 
planta,  which  are  trtaaured  by  the  miners.  Dr. 
B.  Sang  read  two  papers — one  on  the  achro- 
matism ot  the  four-leiu  eyepiece,  describing  a 
new  arrangement  of  tbe  lenses  i  the  other  on 
an  eSoctive  method  of  observing  tbe  passage 
of  tbe  sun's  image  across  tbe  wires  ot  a  tele- 
scope— viz.,  the  use  of  a  thin  piece  of  muslin 
over  tbe  object-glass.  Mr.  F.  E.  Beddard  aeni 
a  oommtinication  oQ  the  structural  characters 
of  certain  new  or  little-known  earthworms, 
which  detailed  descriptions  of  five  apparently 
new  apeoica  from  Australia  and  Sew  Zealand 
were  given.  Prof.  Geikie  snbmitted  a  paper  or 
the  "  Geology  and  Petrology  of  St.  Abb" 
Head." 

At  a  recent  meeting  ot  the  Pbysical  Society, 
Mr.  C.  V.  Boya,  M.A.,  read  a  paper  on  "  The 
Production.  Preparation,  and  Properties  ot  the 
Finest  Fibres,"  in  which  tbe  various  methods 
ot  producing  organic  fibres  and  mineral  fibres, 
snch  as  glass,  slag-woul,  Ic,  were  referred  to. 
In  producing  very  Sne  glOFs  fibres,  Mr.  Boys 
finds  it  best  to  use  very  small  qnantities  of  the 


material  athigh  temperatures  with  the  Telocttf 
of  separation  as  great  as  possible.  The  osy' 
hydrogen  jet  is  nsed  to  obtain  the  high  tetupen- 
'ire,  and  the  velocity  is  given  by  meana  of  a 
OSS-bow  and  straw  arrow,  to  the  tail  at  which 
thin  rod  of  tha  snbstftnoe  to  be  drawn  ji 
cemented.  Pine  is  used  for  the  bow,  ba«aiua 
the  ratio  ot  its  elasticity  to  its  denuty  (on 
which  the  velocity  attainable  depends)  is  great 
The  free  eud  of  the  rod  ia  held  between  the 
fingcra,  and  when  the  middle  part  has  been 
heated  to  the  required  temperature  the  string 
of  the  crosB-bow  is  suddenly  released,  thns  pro- 
jecting the  orrow  with  great  velocity,  and 
drawing  oat  a  long  fine  fibre.  By  thia  meant 
fibrcsof  glo.'^sless  tluLnl-lU,(X>Othof  anincbin 
diameter  can  be  made.  Mr.  Boys  hasalsoei- 
pecimcnted  on  many  minerals,  such  aa  qoarti, 
sapphire,  ruby,  garnet,  feldspar,  fiaor4pti', 
augite,  emerald,  ko.,  with  more  or  leas  bucob*. 
Ruby,  sapphire,  and  fiuoi-apar  cannot  well  be 
'  awn  into  fibres  by  this  process,  bat  qltaiti, 
Lgite,  and  feldspar  gi  va  very  Batiefaotorr  IB- 
results.  Garnet,  wbentreated  at  lav  tempen- 
tures,  yields  Qbres  exhibiting  the  moat  bwntiAil 
colours.  Some  very  interesting  results  h»»e  besa 
obtain^  with  quarts,  from  which  fibre!  1«N 
than  a  hundredth  of  an  inch  in  diameter  bara 
been  obtained.  It  cannot  be  drawn  dlreotlr 
from  the  crystal,  bat  has  to  be  slowly  heated, 
tn-:ed,  and  cast  into  a  thin  rod,  which  rod  ii 
ottached  lo  the  arrow  aa  previously  deecribed. 
The  president  of  the  Institation  ot  Civil 
Engineers,  Mr.  Edward  Woods,  will  give  tbe 
annual  conversazione  oa  May  3n.  at  the  Soatll 
Kensington  Museum.  The  register  of  the  In- 
iJtutioQ  Bhows  that  there  are  l,a<;s  memban, 
,2Tj  Associates,  and  20  honorary  member^ 
_esides  184  aon-corporate  associates  and  9t} 
students,  making  a  gross  total  of  6,296. 

The  abstract  of  the  Proeeedingi  ot  theSoutk 
London  Entomological  and  Natural  Hiitiu^ 
Society  tor  the  year  188G,  shows  that  thu 
society  is  doing  good  work,  and  is  prog resoo| 
'n  a  satisfactory  manner.  The  Society  meed 
it  the  Bridge  House,  London  Bridge,  on  lit* 
■nd  and  1th  Thursday  evening  in  each  mon^ 
Lnd  the  Council  invite  the  co-opemtion  of  all 
natural  lata. 

Messrs.  J.  J.  Thomson  and  Throlfall  hat* 
determined  that  ozone  ia  not  produced  when 
dry  oxygen  ia  placed  in  an  electric  field,  a<X 
ren  when  a  spark  is  allowed  to  pass.  Thegl* 
OS  carefully  dried  and  purified  before  anW 
ig  the  chamber,  and  was  tested  at  the  outlet 
y  a  sensitive  Rotution  of  iodide  of  potaniao 
and  starch.  Tha  same  investigators  have  mad) 
some  curious  observations  on  tbe  eSect  of  pw- 
ing  electric  sparks  through  nitrogen  oont^W  ' 
'  1  at  a  pressure  less  than  0'8in.  of 
mercury.  A  very  i^low,  permanent  diminutiM 
of  the  volume  ot  the  nitrogen  occurs,  whiA 
at  a  pressure  ot  only  O'^in.,  may  amount  to  H 
much  OS  8  to  12  per  cent,  of  the  origiill 
If  the  tube  be  then  heated  to  lOCT  A 
l1  hours,  the  original  volnme  is  it- 
gained.  It  would  aeem  aa  though  somemodil- 
cation  of  nitrogen  were  formed,  bearing  » 
ordinary  nitrogen  a  similar  relation  to  thst 
which  oione  bears  to  oxygen.  The  eiiitaniH 
of  such  anallotropic  form  ot  nitrogen  baslnog 
been  nrgnd  by  Mr.  G.  S,  Johnson. 

According  lo  a  largo  nnmber  ot  eiparimenfc 
by  Dr.  KrUss,  the  atomic  weight  of  gold  '» 
I'JGSl. 

Barcn  Kordenaklold  is  preparing  to  conduit 
aa  expedition  to  the  Antarctic  circle,  with  tbe 
view  of  discovering,  if  possible,  the  South  Pole 
— really  an  exploring  voyage,  aa  there  is  1111*  ; 
hope  ot  even  reaching  Teij  high  soatheia  : 
latitudes.  The  King  ot  Sweden  and  BarouDio*- 
son,  the  Gothenburg  merchant,  who  has  helped 
BO  much  in  exploring  work  of  the  kind  by  prt- 
viding  the  requisite  funds,  are  taking  mud 
interest  in  the  project,  ^ron  NordenskioM 
expects  the  eipedition  will  occupy  abott 
eighteen  luontha ;  but  it  will  not  be  raadjto 
start  until  the  autumn. 

It  is  said  that  Ifuiversity  College  and  Kin|'» 
College  have  agreed  to  present  a  joint  pstiti» 
to  the  Crown  praying  tor  a  charter  to  gtali 
degrees  for  a  properly  eonstitnted  untvenitf 
in  Loudon  having  at  least  threa  facolttM^ 
arta.  science,  and  medicine.  The  Oolleg*  «| 
Physicians  and  the  College  of  Siorgtaaa  t™ 
probably  jointly  oppose  the  petJUnoj  »* 
tato,  thoy  have  determined   *^  "* 
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At  a  recent  meeting  of  the  Paria  Acaiemj  ot 
Bdenoei,  n  paper  waa  rend  oa  "A  Correlation 
betwean  Earthqiiakea  and  the  BecIiaatioiLB  ot 
the  Hoon."  by  H.  H.  de  Pairille.  A  BTatematio 
■tady  of  lanar  and  torraatrial  phonomsna  con- 
tinnsd  for  a  quarter  of  a  <isiLtnr7,  leads  the 
■athoc  to  infer  a  diatinot  relation  between 
lunar  declination  and  earthquakes,  the  general 
law  beinj  that  the  distnrbanceA  occur  either  at 
the  eqnilone,  the  lunlatico,  or  exactly  when  the 
•on  and  moon  have  the  same  doclin^ition. 

Another  pgantic  naphtha  fountniit  bnrst 
forth  at  Baku  on  3faroh  22,  carrjing  up  oil. 
Mnd,  and  large  stonea  to  a  height  of  350ft., 
aTarmnnuig  several  roaerroira  prepnrod  for  it, 
and,  ktler  forming  an  extensive  petroleum  lake, 
fotmng  Its  way  into  the  soa.  One  atone  of 
thOM  thrown  out  witti  the  naphtha  weighed 
Snb.    All  effort*  to  regulate  thid  forcible  gruh 

In  lake  Conatance  the  watera  are  unuauall; 
low,  and  relica  of  lake  dwellings  are  being 
•Mrgsticallf  sought  for  b;  local  authoiitiea. 
A  la^e  collection  of  weapon?,  ornaments,  and 
domaitic  nteuails  has  already  been  obtained, 
put  of  which  will  go  to  the  mneeam  at  Heber- 
Bngen,  and  the  remainder  to  the  Itoa^rten 
n  in  Constance. 


USEFUL  AND  SCIENTIFIC  NOTES. 


Kona  Twlat  DrlU  and  Uaohtna  Oo.'a 
XknnflMtoTU.—Heun.  Buck  And  Hiukoian,  of 
ttw  Whiteohmpel-road,  having  been  appiinud 
■paoial  agenti  fur  the  sals  of  all  ginda  of  the 
M«M  Twist  Drill  and  Hsohins  Co.'a  mske,  have 
faansd  a  handsumely  gnt-np  catalugue  Dautunini; 
tiU  partiaulara  of  the  fsmoua    twist  drill  a,  with 

l^aand  dies,  drill  and  other  ohncki  of  viriaot 
psttania,  and  sundry  other  tools  or  applianoei  of 
XttSiioan  nsnafujlure.  ThnaE  of  oar  reader*  who 
tair«  to  bara  tall  dsUila  i>(  the  drilla,  resmen, 
Aa,madabythe  Hoiss  Ciimpany  will  find  them 
'    daailT  ut  out  ia  this  bandBumD   prii'u  hit    and 


A  OcMt  BaUoon,— The 


i  balloon 


hare  the  enoimoua  volume  of  GO,000 
«tUo  mbtrea.  The  maiimum  altitude  fur  the 
asNuiooi  will  be  1,000  mi'trei,  and  i'.  will  be 
■oaible  to  taka  IDO  p:tai)eDEerB,  a  winlinc  engine 
i(600H.P.  being  emp^ojed.  In  the  con.tr n.:ciua 
ettbia  balloon,  the  following  point  is  of  some  ia- 
tanst :  The  ■nrtaoo  uf  the  balloon  innst  Mlwuyi  bo 
Ijfht,  in  order  to  prevent  the  djmuge  which  olher- 
wiie  a  strong  wmd  might  cnn-ie.  Tu  preaerve 
tlgfalOMS,  notvithstsndiug  varistioni  in  tempera- 
tin,  anothei  amall  ballixiu  is  plioed  inaidc  the 
iamone,  and  the  Tolume  of  thia  amnll  bsUoun, 
Aiah  is  filled  with  atmuapheTic  air,  csu  be  in- 
■satad  or  dimlnbbed  by  pumping  in  or  exhauat- 
iB(  air  by  means  of  an  air-pump,  worked  by  an 
daotrio  motor  on  the  oar,  the  current  being 
Hpplied  by  a  twin  cable  from  a  dynatao  on  the 

OOko-Siut  Srlnnattaa.— The  Lyons  Gsi  Com- 
iMklng  to  utilise  a  waste  materinl  by 


nanabotaring  briquettes  from  coke  dust.   To  thi 
mititts  bare  established  woi 
«nt  9fiO0  tooB  ot  this  ' 


orka  ospable  c 


-The  dui 


sahcd, 


<f  about  lOa  per  ton. 

■Dd  tben  mixed  with  tar  and  pitoh  in  the  propoi 

tkn  of  71b.  of  the  latter  and  "Ifib.  of  the  former  t 

IWlb.  of  ths  washed  dust.    The  procea^  of  maDC 

betare   is    the    same    aa    fur    the    ordinary  coal 

kciqnsttea. 

At  a  reosnt  meeting  of  the  Paris   Academy  of 
Beisnof,  a  pspar  was  read  on  the  direot  Gcatioa  of 
Iks  gaseous  sitrogen  of  the  atmuiph?re  by  veget- 
able   soils    with    the  aid    of   vegetation,    by    H. 
Bsithalot.    Having  alrsady  deaortbed  the  reanlta 
<<  the  aiperimeats  made  at  Hendun  on  the  fixation 
tt  atznosphario  nitrogen    by    certain   argiUacr 
and  ngetabla    soils,   apart    from  the   action 
ttgstatioa,  tha  anthor  now  givsa  the  retulta  of 
•mstimaDta  sinnltanaonsly    oarried   on  with 
aid  of  vefstatian,  and  under  the  ordinary    i 
ditlooa  anitable  in  ths   natural   devclopmen 
pIlDta.     la  (his  ease  the  amount  fixed  was  (._.., 
«7  and  7'5Sgrm^  as  oompsied  with  12-7  and  2315 
ia  Ibe  ahaensa  of  plaata.    From  tht 


s? 


nelBs 


of  the  soil  under  the  prevalet 


LETTEBS  TO  THE  EDITOR. 


[Wfds  sol  kfM  wvIk.     -- , , , 

ur  eom^ndeittt.  7^  All'O''  re^tfa/ttliy  rfqiufiM  ttmt  all 
mrnmUalteiu  iknU  U  dram  ^p  u  brii/^t  upsuUlf.] 

AllaintmvilaihtntiliiuUbi  nidrtHri  la  tAi  BDITOB  of 
KMOLIUa  imCHlNIO,  Ml,  Snisd,  W.C. 

All  dttfua  nd  PM-eJIet  Ordiri  la  h  maiipafaUt  rs 
.  PiatmoBS  BuwiBOa. 

•a*  l»enStriofaelUtali  rtfemu,  CtrnipoHami,  HiWii 
p»Wii(r  a/  *"»  IVItr  prtrbnalf  (lumsJ,  irfll  abllgt  ti 
mlianln)  tAc  sunito-  41'  (At  I^ltr,  ai  hU  at  tlu  fagt  a» 
iSte4  U  aprvart. 


what  he 

^laoenvaa 

ABTBOHOUIOAL. 

[27083,1— TMXra»i»  to  £  1830  mentioned  by  Mr. 
nolmca  in  letter  ^70411,  p.  124,  aeema  to  be  new ;  at 
least,  it  was  not  mentioaed  by  £,  He,  Du,  De,  or 
any  other  aatronomer  who  baa  mentioned  this  pair. 
De  retera  to  a  yellow  !)'S  mag.  tUr  betirecn  ^  1830 
■nd  1  13»l,  lying  at  1 132'  distance  from  A  of  ^ 
1830,  and  on  an  angle  of  24l>-» '. 

Tbe  ebange  In  £  1516  is  due  to  the  proper  motion 
of  A.  Jedruzawicu  gives  ;l|-7'  :  131i'  :  IBSiifiS. 
The  third  atar  is  probably  varijhle,  and  ia  oon- 
nected  with  the  bright  star  of  the  pair.  Argelander 
gives  for  the  usual  proper  motion  U'43j"  in  28  JS'. 

The  distance  of  ip  Draeonis  aecms  conatant  at 
about  0-5"  and  that  of  p  Ursm  Majoris  ia  not  over 
0-3'  at  present.  Dambowski  says  that  it  was  always 
single  in  hia  t«leBcope.  Caaey  gives  a  period  of 
ll£i(  years  for  thia  pair.  H.  Sadlor. 

a&ITTBN. 

'  [27081.]— I  AM  much  obliged  for  the  interesting 
and  useful  aammury  Mr.  Watson  has  given  in 
answer  to  my  qncatiun.  It  certainly  aSorda  aatia- 
factory  evidence  of  tbe  eiitteaco  of  the  notch,  and 
concavity  of  ahaduv. 

I  am  sorry  if.  in  the  desire  to  be  brief,  I  have 
lieea  olwoure.  I  will  nut  occupy  apace  with  oipla- 
nstiona,  fur,  1  feel  sure,  a  fair  pernasl  of  whst  I 
actually  wrote  will  acquit  me  of  having  made 
atatemanta  iiiounsiatent  with  one  another. 

«  on  ring  A  appeared  to 


:  would    be  a  bdp 
«,  it  Mr.  Watson,  1 


a  Dr.  Torby  st 


Lpril  0.  P.  H.  Xempthome. 

IS  JTTFITBIt  BBLF-LUSINOOa  r 


its  publication,  ooaaequently  any  sub- 
isent  interest  that  may  \k  tinder  discus- 


iLitled    "  la    Jupiti 
loiety  of  Tasmuiia 


Sclf-Luminuua  ?"    [S.uyj.1 

tailed  by  the  omitisiod  of  tbe  aonclading  part.  This 
I  loarcely  regret,  si  otherwise  we  might  have 
miaaed  the  intereating  commanicatiou  ot  your 
esteemed  oorrespondent,  Mr.  E.  Holmsa,  upon  the 
aubjcot  ("B.M.,"  [>eo.  3rdJ. 

'      "  -'idmg  part  of  my  paper  (the  part 

iipated  ths  very  objections  adduced 

■■■    ■  ■■  ■     ■  I    the 


by    Mr.     Holm 

theoretical  visibility  ot  the  aatetlitiea  in  ahadoi 
quoted  Frof.  Mewcomb : — "  If  we  aasume  that 
tbe  planet  emits  any  great  amunnt  ot  light, 
we  are  met  by  tbe  fact  tliat  the  sateUites  would 
abioe  by  thia  light  when  in  the  ahadow  o£ 
the  planet.  Aa  tlicse  bodies  totally  diaappear 
in  this  pusitiun,  the  quantity  of  light  omitted 
by  Jupiter  mnat  be  qnite  a  mall."  Upon 
this  I  remarked  :—"  If  theae  aatollitea  were 
projected  upon   a  dari:  lia   whan    in    ahadow,  I, 

u»,  thinkthey  would  be  viaible Taking  my 

own  catimate  uf  Jupiter'a  brightneaa,  1  find  that 
hiafiret  latellice  wuuld  receive  from  him  about  50 

earlh-ahino  ( assuni in g  equally  reflective  aurtacesas 
between  earth  and  moou^.  Ilut  it  muat  be  re- 
membered that  when  Jupiter'a  satellites  enter  hia 
ahadow  they  are  in  auoh  eloae  proiimity  to  the 
limb  ot  the  planet  that  such  feeble  illumination 
would  be  lutslly  overpowered  by  his  glare." 

Again,  as  to  their  prujeotiun  on  the  planet,  J  re- 
marked: "The  evidence  of  the  satellites  appears 
itill  fartbac  hestils  (to  my  theory)  when  we  eon- 
lidor    that   they   BomBtimes    appear   (the   third 


espeoialty)  as  brigit  apota  when  entering  upon  hit 
surface  in  transit  ....  but  thia  ia  mlj  for  ■ 
short  distance  within  the  limb.  As  they  advance 
upon  the  face  of  the  planet  they  become  dorJi  by 
eontrast-~aome  times  as  blaok  as  their  shadows. .  .  . 
We  oannot  argue  anything  definitely  or  positiv^ 
from  theae  bodiea  with  regard  to  the  question 
under  diacnssioD,  aa  we  know  next  to  nouiing  ol 
their  phyaical  condition.  Their  mriaUe  brifktiuu, 
if  nothing  elio,  compels  ua  to  rank  them  among  the 
many  unaolved  myateries  ot  astonomy." 

Mr.  Holmes  says ;  "  Satellites  I.  and  II.,  so  far 
as  I  know,  are  always  viaible  as  brighter  beads, 
even  upon  the  centre  of  the  diao."    If  this  is  fast 

(and  I  am  not  in  a  position  to  contradict  it,  though 
ws«  not  sware  of  it),  it  certainly  is  hard  to 
reconcile  with  my  photometry  ;  but  we  are  often 
placed  in  a  position  between  actual  facta  that  are 
irreooncilahU-.       That    Jupiter     ia  actnally  yary 

light,  aa  compared  with  Uars  and  the  moon,  is  to  me 
aamnch  anobaervedfactasisthat  of  the  brightness 

desirable  that  the  queBticn  ahould  reat  merely  upon 
my  obaervatiuns,  which  were  certainly  not  ao  exact 
aa  I  wished  and  hoped  for.  There  are  plenty  of 
far  abler  observer!  uo  your  tide  the  globe  srho 
might  Chink  it  worth  while  to  t;ike  ap  thequeatiom 
by  more  exact  and  reliable  experiment.     I  hope  It 

"  G,  P.Bond  found  that  fur  photographic  purpossa 
Jupiter'a  aurfiioe  reflects  light  better  than  that  of 
the  moon  in  the  ratio  of  14  U>  I,"  1  quote  from 
Cliambera'a  "Astronomy."  Thia,  by  a  different 
mode  uf  estimation,  is  ao  aingularly  conSimatory 
of  my  own  measurea  (12-7  to  I)  as  almost  to  ang- 
gest  that  my  obiervatiuna  were  iufluancod  thereby. 
Thia,  however,  was  certainly  nut  the  oaae,  as  I  was 
at  the  time  in  total  ij;nuraaoo  of  tho  statement 

Mr.  Holmes  expresaes  a  preliminary  condem- 
nation of  the  wedge  for  phutumetric  purpoacs.  I 
wuuld  remind  him  that  the  teat  to  which  I  after- 
warda  anlijecled  it  established  ita  reliability  as  to 
tbe  general  result.  Besides  which,  I  did  not  rely 
eioluBively  upon  it,  as  a  act  ot  obaervations  were 

I  think  tho  eiistenoB  of  a  material  sufficiently 
lefleotive  to  aciuunl  for  Jupiter'a  brightness  (as 
Mr.  Holmes  suggests)  is  inconceivable.  At  uj 
rate,  our  obsarvationa  extend  as  fur  aa  the  orbit 
of  Mars  without  having  diacuvercd  anything  mon 
reSMitive  than  snow.  A.  B.  Bl«ca. 

Ljunoestun,  Tasminia,  lat  March. 

THB  APBBTUBB  AND  MAaNITTOTa 
POWKB  OF  TSLB800PBB  —  BAXTTBV 
— OBSEBVINO  I)OnBI.E  STABS  BT 
DATIiiaET. 

[27U8S.]— 1  AM  mnoh  obliged  to  "A  Fellow  ol 
the  lloyaf  Aaltonomioa]  Society"  and  to  "Tria" 
for  their  repliea  (on  pages  l'J3  sad  IH)  to  my 
query  (G2034)  leapecting  tQe  relations  between  the 
aperture  and  mogmtying  power  of  leleiDupes  under 
cironmatauGea  of  unfavuurable  atmospheric  detini- 
tiun.  I  bad  already  read  mnoh  that  baa  been 
written  on  the  subjeot;  but  the  information  Ihns 
gained  was,  on  the  whole,  so  oontradictory  that  I 
was  particularly  aniiona  to  hear  the  viens  of  audb 
a  close  and  practical  observer  aa  ''  F.Il.AJS." 

I  was  also,  of  course,  aware  that  with  refieoton 
an  increase  of  aperture  is  aooompanied  by  a  mate- 
rial increase  in  sensitiveness  to  atmoapheriodiaturb- 
■noej  but  I  have  never  had  an  opportunity  ot 
using  refractors  of  from  liin.  to  Sin.  apertnre,  and 
I  was  under  the  impression  that  inatrnmeuts  with 
aoch  apertures  would  not  be  ao  detrimentally 
affected  aa  "  F.H.A.S"  haa  explained  them  to  be. 
The  case  appeara  tu  atand  thus  :  With  very  fsvour- 
able  atmospheric  conditions,  increase  of  aperture 
prevents  increase  ut  magnifying  power  ;  with  very 


aagnifying 
diary  that 
tbere  must  oe  an  intermediate  atmoapneric  condi- 
tiua  under  which  the  magnifying  power  which  It 
is  posaible  to  employ  will  (within  certain  limits) 
practically  be  indtpendcnt  of  aperture.  Thia  is 
]ust  what  my  exparimenta  ahowed ;  hot,  ia  the 
belief  above  mentioned,  I  was  aceptical  of  their 
accuracy.  Hy  excuse  for  raising  tho  queatioa  in 
the  pages  of  the  "  H.  M."  is  that,  to  m:iny  amateur 
obaeivera  who  have  to  work  in  the  neighbonrhood 
'   largo  tawna,  it    ia  ot  conaiderable  interest  to 

"-itsiicuf  instrument  will  enable  themto 

__  _  ■oppurtiinitiea  to  thebestaooount.  The 
oust  of  an  8in.  refrjictor  it  practically  double  that 
of  a  Gm.,  and  we  all,  probably,  desire  to  posseaa  as 
large  an  inatrumont  an  we  can  afford,  yet  few  ears 
to  incur  an  extra  ex]ienditure  without  probability 
uf  an  adequate  return. 

In  the  course  of  hia  reply  to  me,  "F.n.A.a." 
aska  how  often  I  have  been  abto  to  uic  a  p<iwsr  of 
400  on  my  4in.  Cuoke.  I  have  pleasnre  in  answer 
iug  thia  inquiry  aa  definitely  aa  I  oan.  I  have 
never  used  400  with  thia  telescope,  the  highest 
power  I  have  being  BSO  (meaanred).    The  ctlier 


ower.    Therefore, 
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powtn  I  ohiefly  me  are  64«  122,  and  262.  I  find, 
on  reference  to  my  note-book  that  ainoe  Decem- 
ber lit  latt  (a  period  of  180  days  to  date)  it  has 
only  been  poeaible  to  nae  the  860  effeotiyely  on 
ibree  nighta.  On  1ft  nif  hU  262  has  been  the  higheat 
power  nteable ;  on  12  nifhts  it  has  been  neoesaary 
to  reatriet  the  power  to  122 ;  9  nighta  were  only 
arailable  for  obeervatlona  of  oloBters  and  nebole, 
or  wide  denblea,  with  a  low  power ;  on  28  nighti 
only  a  few  brief  obeeryationi  coold  be  made  owing 
to  oloodB,  rain,  Ao^  altemateW,  with  brief  dear 
tnterrala ;  and  on  68  nighta  all  observations  were 
iaipoeaible  owing  to  total  obsonration  of  the  skv. 
8e  mnoh  for  the  facilities  for  astronomical  ob- 
■erration  afforded  by  a  London  winter.  I  may 
add  that  my  notes  refer  to  the  periods  between 
annset  and  midnight,  except  in  a  few  oases  when 
obaerrationa  were  made  an  hour  or  two  later. 
Probably  a  record  taking  in  the  whole  of  the  nishts 
wonld  diow  a  greater  proportion  of  opportunities 
for  using  high  powers. 

I  have  been  yenr  greatly  interested  by  the  re- 
marka  of  **  F Jl.A^.  '^  (p.  123)  on  his  observations 
of  Saturn  with  a  4|in.  refractor.  Barly  on  the 
evening  of  the  8th  inst.  during  a  period — lasting 
about  an  houi^— of  the  very  best  d<^finition  I  ever 
remember  to  have  experienced,  I  was  able  to 
elearly  aee  Buckets  division  in  both  ansa  using  a 
power  of  860  on  my  4in.  I  have  never  before  bMU 
able  to  see  that  detail  with  this  aperture.  The 
shadow  of  the  planet  on  tbe  rings  was  beautif  ullv 
defined :  but  I  am  unable  to  make  out  the  notch 
figured  oy  Dr.  Terby,  although  at  momenta  of  the 
beet  definition  it  could  be  seen  that  the  edge  of  the 
shadow  did  not  form  a  dean  curve  up  to  the  south 
edge  ci  the  outer  ring.  It  would  be  interesting  to 
know  what  is  the  lowest  power  which  Dr.  Terby 
has  found  capable  of  showing  the  notch.  On  the 
8in.  the  gause  rin^  was  most  beautifully  seen. 

Before  conduding  this  somewhat  long  letter  I 
should  like  to  say  a  few  words  on  a  subject  re- 
■pceting  which  astronomical  treatises,  so  far  as  I 
am  aware,  treat  very  scantily :  I  mean  the  effect  of 
daylight  on  the  diviaion  of  a  certain  dass  of  double 
stars.  Some  doubles,  such  as  Castor,  for  instance, 
aze,  it  ia  well  known,  easilv  dealt  with  byda]^- 
light:  but  I  do  not  remember  to  have  seen  it 
gtatea  tbat  the  main  stars  of  ^  Orionis  are  much 
more  easily  divided  by  daylight  than  on  an  average 
night.  At  night  I  have  rarely  seen  the  two  larger 
stars  of  the  triple  dearly  divided  with  a  less  power 
than  120,  and  more  generally  a  much  higher  power 
is  necessary ;  but  in  daylight  I  have  seen  it  dearly 
double  with  a  power  of  64  and  4in.  aperture.  On 
a  dear  afternoon,  forty  minutes  before  sunset,  I 
have  also  seen  the  two  main  atars  dearly  dividfed 
with  a  power  of  122  and  the  aperture  reduced  to 
2|in.  I  believe  that  even  a  less  aperture  would 
have  anffioed,  but  a  dond  coming  over  that  part  of 
the  aky  put  an  end  to  the  experiment.  Of  course, 
the  thira  star  was  not  seen,  y  Leonis  is  another 
star  which  will  repay  daylight  examination.  I 
have  seen  this  star  half  an  hour  before  sunset 
beautifully  divided  with  powers  of  64  and  122,  and 
with  the  odours  as  well  shown  as  at  night.  I  have 
also  found  c  Hydne  and  ^  Canori  to  be  stars  which 
can  be  effectively  dealt  with  in  the  same  way.  I 
may  mention,  as  a  hint  to  those  who  have  not  paid 
attention  to  this  particular  dass  of  observation, 
that  one  easential  to  success  is  that  the  eyepieces 
naed  should  be  self-fbcnasinsr,  or  that  the  observer 
should  possess  a  gause  by  which  he  can  focus  each 

Srepiece  aocuratdy  De:ft>re  looking  at  the  object. 
y  daylight,  the  tut  at  the  eyepiece  being  a  little 
out  of  focus  will  often  prevent  a  star  from  being 
aeen  even  if  the  tdesoope  is  accurately  directed  to 
it.  Of  course,  also,  it  requires  but  a  very  thin 
film  of  doud  to  render  daylight  observations  im- 
possible with  ordinary  apertures.  M« 
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AlCATXUBS*  SAW  TABLE. 

[27087.]— dOHS  time  ago  I  fdt  the  want  of  a 
aim|4c  uid  speedy  circular  saw  for  working  in 
artioiuarlv  for  cutting  out  dota  and  fittings 
braaa  ana  iron,  with  miscellaneous  jobs  m 
hard  wood,  bone,  horn,  and  ivory.  At  last  I 
achieved  my  mtdtum  in  parvo  for  the  former  class 
of  operation.  I  am  continually  making  cutters 
from  lin.  to  2in.  diameter,  varying  in  thickness : 
for  the  softer  materials,  saws  up  to  Sin.,  fine  and 
coarse,  as  required.  As  the  whole  of  these  appli- 
anoea  require  to  be  kept  free  from  rust  spots^  1  rub 
them  with  paraffin  oil,  and  keep  them  in  an  airtight 
dieet-metsl  box,  varnished  inside  with  coal  tar, 
ontaido  painted.  Table  and  all  are  contained  in 
thia  reoeptade ;  about  16in.  long  by  6in.  by  6in. 
This  table  is  made  of  smoothly  polished  ooOer 
plate,  the  post  carrying  it  of  turned  wrought-iron, 
screwed  and  soldered  mto  the  same ;  the  puot  fits 
very  aoonratdy  in  socket  of  tool  rest.  The  plate  is 
marked  out  by  engraved  dota  and  parallel  hnea,  to 
any  of  iHiioh  the  acrew  stop  can  be  act  instanter, 
I  have  aeveral  amall  additions  in  my  mind's  eye. 
For  thick  cntteza  and  emery  wheels  I  use  supports 
of  the  horseshoe  shape;  I  have  several  sizes  all 
mounted  in  the  same  way  as  saw-table,  and  of  same 
materiaL 


SS,  shifting  rest,  with  opening  for  wbed  or 
cutter ;  T  T,  dotted  lines,  showing  the  post  for 
fixing  in  socket.     I  use  them  from  lin.  to  8in. 


H 


at  an  angle  of  60*.  A  slicht  bevd 
edge  would  exactly  imitate  the  ronnd-Bi 
ing  tool,  and  add  to  their  atrength  a 
power,  methinks.  B  on  sawplate  Is  a 
line  useful  as  a  parallel  guide.  The  dott 
ments  denote  4in.  and  ^in.  widths.  I 
hemispherical  noles  with  a  hand  dri 
drawn  with  a  chalk  pencil  from  any  < 
to  opposite  end  must  oe  of  course  com 
Mn.  screw  of  sted  standing  2in.  higl 
through  the  dot  of  fence  gauge  H,  anid 
when  desired,  by  the  thumbscrew  G. 
is  for  circular  saw.  I  think  an  adjusti 
V-groovee  could  be  fitted  for  any  ohai^ 
neas  in  saws  for  this  plate. 


aeroBB  the  plate ;  dot  of  proportional  cut.  V, 
screwed  bead  of  post,  filed  nusn  with  plate ;  W, 
front  view  of  round-edged  rotary  cutter,  teeth  set 


[27088.]— I  HJlVS  seen  a  letter  b]| 
Bdmunds  in  a  recent  issue,  on  the  subj 
drels  for  ornamental  lathes.  In  order  1 
changing  chucks,  and  yet  have  work  ] 
proposes  to  make  part  of  the  nose  a  pla 
and  to  have  the  chuck  a  dose  fit  upon 
drical  part.  This  is  certainly  an  in 
upon  the  ordinary  nose :  it  centres  d 
more  truly,  and  it  has  been  la»dy  um 
years  by  one  of  the  leadiug  firms  of 
euffineers.  But  the  fitting  together  of 
and  chuck,  with  the  accuracy  necesi 
ornamental  lathe,  is  a  ddicate  matter  i 
akilled  workman  with  the  most  accnr 
his  disposal,  and  I  think  an  ordinal 
would  not  be  likely  to  meet  with  greal 
fitting  chucks  to  such  a  spindle.  Mor 
ever  good  the  original  fit,  wear  must  ta 

There  is,  however,  a  wi^  (and,  so  far 
only  one  way)  of  making  fits,  which  is  a 
certain,  and  which  allows  of  the  parts  1 
apart  and  put  together  as  often  as  may 
and  yet  always  run  true, — that  way  is 
shoulder  as  a  cone.  Such  a  shoiUde] 
make,  and  is  strong ;  the  chuck  shou 
easy  to  make,  and  a  small  error  in  sii 
great  importance ;  as  the  chuck  only  ( 
or  less  far  on  to  the  mandrel,  the  truth 
is  unimpaired. 

I  should  suggest  a  mandrd  of  abou 
proportions.  Nose  lin.  diameter, 
screwed  8  threads  per  inch;  V  tnx 
flattened  top  and  bottom ;  cone  shi 
diameter,  angle  of  46° ;  parallel  neck  ] 
running  in  bard  sted  collar  l^in.  lonf 
thrust  to  be  taken  at  back  bearing  b 
collar  on  spindle  working  between  hard 
Hole  through  spindle  ^in.  diameter, 
end  tapered  for  centres,  taper  to  be  ^  in. 
would  not  have  bearings  or  thrust  pi 
able.  Such  parts  properly  proportione 
and  used  will  wear  for  many  years  wi 
ing  any  adjustment,  while  my  experie 
more  harm  ia  done  to  tools  bv  "adjusti 
that  by  men  who  call  themselves  skille* 
than  by  fair  wear. 

I  consider  such  a  mandrel,  made  of 
rials,  to  be  amply  strong  enough  for  a 
lathe. 

Finally,  Dr,  Bdmunds  appears  to  find 
in  getting  work  done  to  nis  satisfacti 
don.  Probably  he  has  not  known  wheri 
at  any  rate  I,  and  I  have  no  doubt 
engineers,  would  be  pleased  to  carry 
si^is  he  might  want  ma^e. 

Tiondon,  April  5.  John  W. 

[27089.]— We  are  much  Indebted  to 
for  his  description  of  Niblett's  sorewiuj 
which  seems  to  be  a  real  addition  to 
But  I  fear  that,  "  O.  J.  L."  notwithst 
comparative  silence  ia  due  to  the  fa 
description  fails  to  make  .us  realise  tb 
the  apparatus.  Till  a  workinff  apeoi 
viaited  and  seen  in  London  we  snail  nc 
come  to  a  conclusion  about  it.  I 
whether  such  an  opportunity  is  yet  avs 

As  to  Mr.  Wenham's  screwing  tackl 
ber  his  showing  it  to  me  years  ago,  and 
much  charmed  with  the  aimplicity  ai 
with  which  it  cut  standard  microscope 
the  Boss  factory.     The  apparatus  is 

Seateat  reliability  and  practical  utilit 
awings   and  description  in  the  En 
CHAiriO  are  lucid  ana  excellent. 

Lubrieatian  of  Journal. — If  **  O.  J. 
of  practising  hu  jokes  upon  my  sugge 
now  fine  sperm  oil  and  now  castor  or  he 
oil  for  a  delicately  adjusted  mandrel,  v 
suggestion  on  his  lathe  he  will  find  it 
and  useful  device  for  lathe  mandrels  wl 
do  universal  work.  Sometimes  they  ai 
turn  up  soft  wood  at  the  highest  poesil 
and  upon  special  occasions  they  may 
turn  up  a  big  job  in  cast-iron  or  bore 
engine  cylinder.  For  such  extremes  1 
of  viscosity  in  the  labricant  ia  all-im] 
all  that  is  needed  is  to  have  a  second  oi 
occasiond  insertion  into  the  oil-hole. 

Trana/erable    Chucks.'— 1%    h  vwy 


Apbil  15,  1887.        ENGLISH  MBOHANIO  AND  WORLD  OP  80IBN0E ;  Ko.  1,151. 


{•TciiolcvioiUy,  to  ■•«  >  writeilika  "  O.  J.L."— 
mrirhomwB  ul  hsTS  bo  moah  rwpoot— ihowiDg 
Ihe^  looM  tila,  md  trotting  oat  ■11  the  obulata 
notioDi  that  »■  med.to  hsar  gnvsl;  urged  agftinit 
hkTing  ft  atftndard  micimjopfl  now  uid  thread. 
Boir  no  mftniifutnnr  would  be  fool  eoongb 
to  Duka  ft  mioTOKope  with  tuj  bat  the 
Sooiaty'i  ituidud  note,  limply  beaaoM  mioro- 
p«  BMrs  ua  Qo  longer  fooU  enoogh  to 
r  noh  mioiouapes  i  uid  whan  lathe-OMn  ue 
anger  finU  enough  to  bny  ooatlj  Iftthai  irith 
bubM  uremd  with  >  threul  of"  9-46  tonu  ftppioxi- 
mataly  to  the  ineh,"  mumbatnien  will  certainly 
MM*  to  mkke  them  ;  bat  not  bifors.  Indeed,  why 
riwoU  they,  when  "O.J.L."  thinks  that,  "41  the 
boilitiei  oi  ouriftge  ue  now  lo  great,  it  li  ft  vary 


bnj  noh  D 
no  longer  Id 


I's  self.    Tha  fsot  ii 
a  tha  prinoiplei  now  latd  down  for  inte> 

■ 'lii  there  ia  no  mora  diffionltj  (n 

ma  ring  cnnoEi  uanileiiible  than  in  malUDg  mioco- 
Mop«  obieoUva*  tianiterabls.  It  ii  qnite  u  im- 
ponant  for  ■  nuoofftotarer  to  hare  hii  ohaoki 
Inntfarcble  from  one  lathe  to  another  ai  it  ii  fat 
■namataur  to  be  able  to  eiohanga,  aall,  land,  or 
taaafar  a  ooatly  gbaok  to  a  brother  amatani.  In 
tba  one  oaie  tha  value  of  a  eoatly  ahnok  ia  alwaya 
In  hand,  in  the  other  it  la  abaolataly  rank  nolaaa  ; 
in  transfer  with  the  whole  Uthe.  5o  maob  for  ' 
the  dogma,  "  I  am  morally  «nre  It  will  nerei  he 
dcBa."  "  O.  J.  L."  will  forgiTa  me  lor  thus  ailng 
him  to  point  a  moral  and  adorn  a  tola. 

Tha  aorewed  nose  on  the  baak-gaar  apindle  ii 
aaatnl  to  oany  medalliua  woik,  and  for  oarrylng 
ahanga-vhed  obnoka  forgetting  diSonlt motioni 
OB  work  placed  on  the  fiuat  iplndle — BDoh  work 
being  miller  tha  aatioa  of  oatteie  worked  from  tha 
tUda-reat.  The  third  aaiewsd  noae  upon  the  dead- 
eentn  ipindla  ii  tuafol  for  oarryinf[  diill-ohacki, 
nd  work  to  be  preiented  to  tkt  aotion  of  toola  in 
tha  latha-apindla. 

I  have  to  thank  Mr.  John  W.Newall,  of  Arnold- 
laad.  Bow,  for  an  intareating  and  ap[>oalto  ooai' 
munioation-  I  hope  that  he  will  aniat  In  the 
liaenialon  by  means  of  a  latter  to  the  "  H.  H." 
The  Taat  advantage  of  the  "  B.  U."  ia  that  It  ii  a 
field  where  praotioal  workan  and  (ciantiQo 
■mataara  may  interchange  Idaai  and  beooma  knowD 
to  eaoh  other ;  azid  I  am  glad  that  my  letter  hi- 
twd*  ma  known  to  him. 

1,  Grafton-itraet,  PiaoadUly. 


meana  at  amall  axpanaa,  and  whan  prodaoed  are 
eitremelf  endnting,  Tbe  ohiat  pornta  open  to 
jneation,  and  wbioh  I  hare  kept  before  ma  in  my 
^OBlatione,  are — 

1.  Form   and   pitoh   of    the   aorew-thread   on 

2.  Diameter  and  length  of  Doaa, 

8.  Diameter  and  length  of  front  bearing. 

4.  Diameter  and  length  of  baok  bearing. 

b.  Bore  of  mandraL 

If  we  can  aattle  thaaa  points  weahall  have  made 
a  great  atep.  Lathes  ap  to  6iD.  centre  may  there- 
after be  aO  made  with  the  standard  noie,  and  all 
cbnaks  fitted  to  one  mandrel  irilj  mn  eqnally  troe 
on  erary  other.  By  diaoasiing  it  in  the  pages  of 
tha  "B.HV  the  qneatioQ  may  be  settled  not  only 
for  this  eoontry,  bnt  also  for  Amerloa,  and  we 
may  have  tha  rarions  Ameiloan  ohnoks  sent  over 
ready  soiewed  to  fit  oar  atandard  mandrels.  In 
this  way  the  objeotionahle  projection  of  theie 
chaoki  in  front  of  tha  nose  nili  be   In  a  great 

lo.  /'oral  D/&r<u-7ftrEad.—  The  form  ihanld  be 
■nob  that  it  can  he  readily  and  exactly  reprodnoed 
by  mechanical  means.  This  ooadition  confinai  oi 
to  those  forms  of  aorew-threada  which  are  bcanded 
by  straight  lines,  aach  aa  V-threada,  trancated 
v-threaib,  and  aqaare  threads.  It  axcladea  those 
T-threads  in  which,  at  in  the  Whitworth  syatam, 
I  the  top  and  bottom  of  the  thread  is  rooodad  o^ 
ainoe  althoagh  the  ronndlng  off  ii  nominally  a 
f anotioa  of  the  piteh  vat  practically  this  roonding 
oS  oannol  be  prodnoed  with  meohanioal  praciaioo. 
;  Sqnare  threads  are  objectianabla  on  acooont  of 
,  their  weakness  as  oompaied  with  Y-lhieada,  and 
I  the  greater  difflonlty  of  making  them.  Ordioaiy 
^  V-threads  are  objeotiooable  on  aoooont  of  their 
!  incising  the  note  detplf,  and  thns  greatly  radncing 
I  ita  atrengtii.  The  ordmar;  T-thread  when  tron' 
I  eated  wonld  serve  the  parpoaa,  bnt  it  is  inferior  to 
I  the  "hattreaa"  or  retistance-tbread.  Tha  "  bnt- 
traaa  "  thread  is  a  V-threod  in  which  one  face  ia  at 
right-aagles  to  the  axis,  and  thia  fans  ii  the  one 
j  which  bears  the  atress.  For  a  given  length  and 
I  diameter  it  la  aa  strong  or  stronger  than  the  Ordi- 
!  nary  V,  and  it  poaaeataa  the  great  advantage  of 
being  made  to  an^  raqaired  picoh,  without  neoes- 
.  sarily  inanusing  its  depth.  It  ts  also  easily  made, 
I  and  If  tlightly  trnnnated  is  a  form  SDitsble  tor 
I  ohueks  either  of  wood  or  of  mataL  The  fsoa  of 
tha  thread  which  takes  the  praaaora  being  at  rlgbt- 


[17090.] — SiNCB  writing  my  letter  loaerted  In 
ttt "  B.M."  for  Jannaiy  lUt,  Ihave  oalcoJated  the 
pspOTtiona  neoasaary  far  a  tiaveraing  mandnl 
snitabla  tor  a  6in.  lathe  worked  by  one  man.  A 
Un.  baok-gearad  lathe  is  the  largest  lallie  which 
tan  be  oomfortably  worked  by  one  man.  It  ia  a 
dxe  which  allows  of  ample  Btreogth  in  all  its  parta 
asd  aooattoriea,  and  it  appears  to  be,  on  the  whole^ 
tba  bast  site  aa  an  all-ronnd  lathe,  anoh  as  the 
■natenr  or  anyone  having  only  one  lathe  for  alt 
pvpotta  reqnirea. 

Insloaed  ia  a  iketoh  of  a  mandrel-noae  ambodytng 
Iht  eaaeDtial  f  eatuat  of  the  "  Bdmonds  Standard 


1.  A  cyliadrioal  base  to  tba  note  of  the  maodiet, 
toiriuch  the  chnckt  are  acunrately  fitted.  By  thia 
BMSBS  perfect  concentricity  la  Insaiad,  irrespective 
ri  waar  of  the  aoreW'thread,  or  even  of  ita  defor- 
Mtbm. 

L  A  broad  faoe.  against  which  the  ohnaka  are 
Nnwed  Dp.  By  this,  augnlar  variation  from  the 
siis]  line  is  praotically  prevented. 


nog  aotion  ;  onb ._ 

discosalng  (hit  is  an  advantage.  The  centring  o( 
the  chncka  ihoold  be  left  entirely  to  the  action  of 
the  cylinder-base  ;  any  lateral  prasanre  eierted  by 
the  note  eliewheie,  each  as  would  Uke  place  with 
a  sloping  thread-faoe,  would,  anlass  the  thread 
both  on  the  ooaa  and  also  in  the  obuoka  waa  abso- 
lataly  perfect,  oppDie  this  oentring  action  of  tha 
cylinder  bate,  and  oansa  it  to  waar  onaqoally  owing 
to  the  friction  prodaoed. 

Ii.  PtKk  of  rSrsai— The  pitoh  of  the  thread  la 
of  importance,  as  if  tha  piL^h  b  too  fine  the  obucki 
not  only  get  jammed  un  to  the  aoae,  bat  in  a  back- 
geared  lathe  the  tortinal  ttresa  may  be  so  great  as 
to  pcodace  throngh  the  medium  of  the  nose-thread 
anormooB  tanaion.      This  tsnsion  may  be  tnffioienC 
to  atr^  tha  ooaa.     By  direct  ezpecimaat  with  a 
back-geared  lathe,  I  found  that  with  the  elowett 
spend  a  torsional  etreaa  oi  13Din.-lb.  waa  produced, 
whea  uaed  aa  apiain  lathe,  and  when  back  geared 
with  a  power  of  11  to  1  thia  stress  rose  to  tea  times 
aa  maob.  Or  l,£DOin.-lb.     (A  tcrslooal  atrets  o{ 
man;  Incb-ponndt  meana  a  force  of  ao  many  pann 
applied  at  a  diatanoe  of  lin.  from  the  oiit  la  sui 
a  way  as  to  tend  to  prodace  rotation.)    This  atre 
of  LSOOlc-lb,  when  applied  to  a  aciaw  of  ten  tnr 
to  the  inch,  produces  a  tensioual  strasa  of  Q0,0DOI 
This  woold  tear  otl  the  nose  of  a  mandrel  lin. 
diameter  and  IhHio.  at  the  bottom  of  tha  thread. 
If  applied  to  a  screw  of  fonr  turns  to  the  Inch,  the 
tanaional  atiasa  would  be  21,00aib. ;  with  a  aciaw 
of  five  turns  to  the  ineh,  the  atress   would   be 
SD,00aib.i   and  with  one  of  six  tnint,  36,000Jb. 
It  is  therefore  deairahle  to  have  a  acre*  ef  ooarae 
pitoh,^   aa   !■   to  reduce    tenaianal'itreta,    sarfaoe 
abrasion,  and  the  liability  of  chucks  to  jam.    We 
are,  however,  Ihnited  to  such  a  ooaraeneas  of  pitch 
that  there  will   not  be   any  rlak  of    the  chnclca 
flying  off  in  caaa  the  lathe  la  stopped  quickly, 
aciaw-thread   having  five   tarns    to    the    inch   i 
perhaps,  as  ooarae  as  oan  be  safely  nsed.    With 
BCraw-thread  of  six  turns  to  the   inch  (a   I'bi 
Whitworth  Hurew)  choaks  do   jam  when   doing 
heavy  work. 

1.  Diantlir  an4  Length  o/Nou. — In  th*  deeorlp- 
tion  of  the  "Edmunds  mandiel"  above  referred 
to,  and  illDstiated  in  the  "  B.  M."  for  April  lat,  the 
diametor  of  tha  mandrel  shoulder  it  given  aa  2in. 
Thia  is  quite  anongh.  The  faoe  of  the  cbnok  Stted 
to  it  muat  be  of  the  same  diameter.  It  it  desirable 
to  make  the  chucks  as  light  at  poatible  coosittently 
with  atreDgth,  and  aa  there  ia  no  objection  to 
having  a  note  of  large  diameter,  we  can  by  this 
meant  rednce  the  weight  of  our  ohnoki  consider- 


ably. By  '"'*'i''g  the  diameter  of  the  nose  lam, 
we  also  gain  the  advantage  of  an  increased  wearing 
sarfaoe  of  acrew-thread,  and  by  increasing  tha 
distance  from  the  axis,  at  which  the  friotion  be- 
tween the  chucks  and  ihonlder  acta,  Uw  liability 
of  tha  chucks  to  jam  ia  dlminiahed.  By  having  a 
□osa  of  large  dlaneter,  it  will  he  poatible  tot  thOM 
who  now  posteat  coitly  lathes  with  tha  small  nosas 
supplied  by  HoltiapSel,  Bvana,  and  others,  to  pnt 
a  atandard  noae  over  the  existing  one,  and  so 
be  able  to  nae  obncks  fitted  to  tha  standard  noae. 
The  length  of  noae  need  not  be  great.  Tha  sorew 
takee  no  part  in  conoentring  tha  ohncka,  at  in  the 
ordinary  form,  bnt  only  aota  at  a  bolt  to  hold  the 
otanok  upon  the  mandreL  It,  therefore,  need  not 
be  any  longer  than  is  reqoiaits  to  give  sntBoiaDt  re- 
sistance to  shearing  atrsas.  A  length  of  lin.  is 
ample  for  this  pnrpoee ;  It  allows  three  fall  threads 
with  a  sorew  of  five  tunit  to  the  inch.  It  will 
probably  ha  said  that  a  nose  so  large  aa  is  propaead 
looks  heavy  and  out  of  proportioa.  This  la  aunoat 
entirely  a  matter  of  habit.  To  one  acaaitomad  to 
a  large  note,  those  supplied  by  HaltiapffaL  and 
Bvans  seem  weak  and  pauy.  The  form  and  thread 
of  the  noae  are  shown  in  the  acccmpanying  akatoh, 
and  the  dimensioot  are  tabulated  balow  i — 

Diameter  ontaida.. lAin. 

„       at  bottom  of  thread lAtn. 

Pitoh I>*ii. 

Tmnoation   of   thread,   top   and 
bottom   (M)B76in. 

Angle  of  sloping  faoe 4G° 

A  safe  waging  tanaional  stress  for  this  nosa,oonad 
out  as  shown,  would  be  something  over  SO.OOOlb- 
atsumiag  B0,()001b.  as  a  safe  working  tansionai 
atress  for  steel  per  aqoara  inch.  Tha  other  diman- 
aions  of  tha  mandial-head  are  as  follows  : — 

Diametef  of  oylindar-basa  l-Gio. 

Length  of  „  0-iin. 

DiametsT    of    bearing    aone     on 

shoolder  ontaide  l-Sin. 

n  V  "         inside  l-7fn. 

Ontaide  dia.  of  mandrel-shoolder  ...  !in. 

Thickness  of  ahooldar  0-a7fiin. 

8.  Diamter  and  Length  of  Frmd  Biarina.~K. 
large  bearing  does  net  ran  to  lightly  as  a  amall  one^ 
etpeoially  at  high  apeeds.  Apart  from  questions  of 
pressure,  the  friotion  is  due  apparently  to  oobesion 
of  the  partiolat  of  the  lubricant,  whiah  havt  to 
be  severed  at  the  spindle  revulvea.  Some  of  tha 
partidetprobably  roll  over  tha  others,  and  aot  as 
balls  do  m  a  baU-beariug  ;  but  ainoe  these  parti- 
cles are  sarrounded  on  all  tidea  by  other  partiolea, 
there  is  considerable  friction  involved,  and  it  may 
be  that  when  the  tpaad  it  high  tba  partiolea  have 
not  time  to  roll,  but  are  tarn  from  one  another, 
one  film  of  oil  being  carried  round  bv  the  apindle, 
and  one  adhering  to  the  bearing.  It  this  is  true, 
tha  friction  will  Inorsata  in  proportion  to  the  arte 
of  the  labrioating  film.  It  it,  therefore,  deairahle 
to  make  the  bearing  tuif  aces  at  amall  at  poaaibla. 
Tha  force  rsqaired  to  overooma  tha  friatibn  of  a 
moving  body  varies  directly  as  the  friotion  and  the 
space  UBveised;  Invereely  at  the  time  In  whioh 
the  movement  is  effected.  In  the  case  of  a  jooTDal 
rotating  ia  a  beating  with  a  given  velocity,  ia- 
oreata  of  the  diameter  increases  the  force  required 
to  maintain  the  velooit;  in  three  ways. 

1.  The  friction  sots  at  a  point  further  from  the 
axis,   and   iM   efficieocy   is    thoa   Increased   by 

2.  ^r  a  given  angular  movement,  the  length  of 
arc — Le.,  the  apace  traversed — ia  aUo  incraatod. 

B.  The  surfaoe  velocity— i.e.,  the  velocity  with 
which  the  friction  is  overcome— is  also  Increased. 
We  have  then  three  faotora  by  which  tha  force 
required  is  ineroaaed  —  vit,  leverage,  spaoa 
traversed,  and  aurfsoe  velocity,  acd  ttieae  three 
factors  vary  directly  aa  the  diameter.  The  force, 
therefore,  variea  directly  as  the  cube  of  the 
diameter.  It  is,  consequently,  eapsciallf  desirable 
to  keep  down  the  diameter  of  the  bearinga.  The 
front  bearing  is  liable  to  a  preiauro  of  l,G001b. 
For  steel  bearings  auch  at  are  uasd  in  lathes,  wall- 
hardened  and  big  hi  v  polished,  a  prattnto  of  I,S0Olb. 
per  square  ineh  of  aiamctrioal  aeotion  may  be  used 
with  aafety,  provided  the  lubrication  it  ample  and 
of  luitabla  quality  (Tburaton).  If  we  have  a 
mandrel  boied  out  to  C-4in.,  the  amallett  diamatar 
whioh  will  give  soffioient  atiength  to  meet  the 
toraiooal  and  ttanavetse  atrsaaeB  ia  I'lin.  at  the 
front  bearing.  With  thia  diametor  the  bearing 
muat  be  l'B76in.  long;  but,  since  we  cannot  be 
sure  that  the  lubricant  wiU  always  be  suitable  and 
abundantly    supplied     whenever    the     maximnm 

eessure  is   exerted,  it   will  be  safer  to  make  our 
ariog  I -Sin.  long. 

1.  Thi  Bmtk  Bta.Ting.--'T\ivm  is  but  little  prea- 
anra  or  stress  on  thii  bearing.  It  need  not,  thera- 
ioTf.,  be  larger  in  diameter  than  will  allow  of 
soffloient  strength  behind  for  the  attachment  of 
the  icrew  gear— 0-S7S  in.  ia  enough.  It  may  also 
be  abort — 0'7&ia.  may  be  aufficient  length,  or  even 

G.  .Bore  oj  Manirtl.—A.  hollow  mandial  Is  ft 
great   oonvenience,  and  the   larger  the  bon  the 
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better.  With  a  mandrel  1*  1  in.  at  the  front  bearing, 
we  can  have  it  bored  ont  to  0'4in.  If  a  larger  bore 
if  required,  the  diameter  of  the  mandrel  most  be 
greater. 

In  all  these  calcnlationa,  I  have  assumed  that 
the  mandrel  mnst  be  strong  enough  for  the  heaviest 
work  the  lathe  will  admit.  For  a  lathe  in  which 
the  back  gear  is  only  used  as  a  means  of  reducing 
•peed  and  not  for  the  sske  of  gaining  power,  such 
as  the  Burely  ornamental  lathe,  the  mandrel  may 
with  aarantage  be  lighter.  A  diameter  of  lin.  at 
the  front  bearing  would  be  sufficient  with  a  bore 
of  0'4in.  The  back  bearing  might  be  0'75in.  in 
diameter  and  0  5in.  long.  To  my  mind  the  great 
▼alue  of  Dr.  Bdmunds's  mandrel  lies,  not  so  much 
in  its  interchan^eability,  as  in  the  mode  of  chuck 
fitting  which  is  its  essential  feature.  An  incidental 
advantage  of  this  mode  of  fitting  is  the  possibility 
of  making  the  mandrels  interchangeable.  No  chuck 
fitted  to  a  mandrel  on  any  other  principle  can  be 
relied  on  to  run  true  if  once  taken  off  the  mandrel 
on  which  it  has  been  turned  up.  except  those  fitted 
to  a  cone,  like  the  centres.  This  mode  of  fitting 
by  a  cone  is  practically  only  admissible  for  small 
ohucks.  Chucks  fitted  in  the  usual  way  may  run 
Tery  nearly  true,  but  each  time  they  are  taken  off 
and  put  an  to  the  mandrel  again,  their  fit  and 
truth  of  running  are  impaired,  because  the  screw 
IS  the  concentring  agent,  and  the  screw,  both  in 
tiie  male  and  female  portions,  is  easily  deformed, 
not  only  by  unfair  usage,  but  also  by  wear  and  the 
great  stress  to  which  it  is  necessarily  subjected  in 
ordinary  use.  If  mandrels  are  to  be  made  on  this 
principle  at  all,  they  may  as  well  be  made  to 
standard  sizes  as  to  any  other,  so  far  as  cost  of 
manufacture  goes,  and  so  be  interchangeable.  The 
only  part  in  which  extreme  accuracy  as  to  size  is 
required  is  the  cylinder-base.  This  ought  net  to 
exceed  the  standard  gauge  adopted,  nor  to  be  under 
gauge  by  more  than  one  quarter-thousandth  part 
of  an  inch.  The  other  parts  are  only  required  to 
run  perfectlv  true,  and  to  gauge  within  one- 
hundredth  of  an  inch ;  but  they  must  not  exceed 
the  gauge.  A.  Ghray. 

THB     EDMTTNDS     I.ATHB     MANDBEL. 

[27091.1—1  SHOULD  like  to  ask  Dr.  Bdmunds 
(letter  27(i86)  one  or  two  questions  aboat  this.  I 
aon't  know  much  about  the  capability  of  the  small 
anus  factory  for  making  standard  interchangeable 
mandrels,  ac;  but,  supposing  the^  oould  tuxn 
them  out  by  the  hundrea  at  three  guineas  with  the 
hard  collars  —  what  use  would  that  be  to  nine 
amateurs  out  of  ten  ?  The  collars  are  sup^sed  to 
fit  the  mandrel.  Then  they  must  be  put  mto  the 
headstock  dead  true  in  line  with  each  other,  or  the 
mandrel  won't  reyolye,  let  alone  traverse — ^not  an 
easy  job  for  the  average  amateur.  Remember  the 
makers  of  ornamental  lathes  fit  the  collars  to  the 
headstock  first  and  to  the  mandrel  afterwards. 

Then  he  gives  178.  for  "standard  taps  and 
gauges."  I  think  we  must  allow  three  tans  for 
such  a  short  screw,  then  we  shall  want  two  D-bits 
for  the  bottom  of  screw-thread  and  cylinder  fitting, 
and  as  the  screws  are  to  be  l^in.,  let  alone  their 
being  buttress  or  other  special  thread — there 
won't  be  much  left  to  buy  gauges  with — 1^ 
ordinary  Whitworth  taps  costing  about  9a,  each. 

Why  does  the  amateur  want  **  two  such  man- 
drels,' and  what  are  the  ''four  standard  inter- 
ohangeable  mandrels  ?  " 

If  we  are  to  do  heavy  metal  work  on  an 
ornamental  lathe,  we  must  sacrifice  light  running, 
or  else  use  a  g(>od  tool  unfairly.  Now,  I  have 
pretty  well  worked  out  a  traversing  mandrel  for 
amateurs,  and  shall  be  happy  to  send  details  if 
desired.  It  would  be  a  deal  easier  to  fit  up  than 
the  Bdmunds  with  its  two  collars ;  but  tJaere  is 
nothing  particularly  <' standard  "  about  it. 

N.  D.  F.  P. 


TWIST      DBIIiLS.  —  TO 
**  00T7NTB7  FAB80N." 

[27092.]—"  COUNTBY  Pabson  "  may  not  refuse 
a  few  hints  on  the  subject  of  his  query,  thoagh 
they  only  come  from  a  nobody.  1  have  made 
many  drills  since  my  first  sqaare-shanked  one  of 
the  old-fashioned  patterns  somewhat  like  the  side 
Tiew  given  in  letter  26993,  and  strongly  recom- 
mended by  "  Bos "  as  no  bad  substitute  for  the 
twisted,  thongh  that  is  an  opinion  I  could  not 
endorse.  Latterly  I  have  made  nothing  but  twist 
drills,  and  those  only  of  larger  sizes,  from  lin. 
down  to  fin.,  for  I  consider  that  unless  very  mauy 
of  the  smaller  sizes  are  required,  they  can  be 
bought  cheaper  and  better  than  the  ordinary 
ainateur  can  make  them.  The  larger  sizes  I  think 
it  is  worth  the  amateur's  while  to  make  for  himself, 
as  the  prices  are  hish,  and  he  has  not  in  general 
■uflcient  quantity  of  work  to  be  done  with  them  to 
repay  him  for  the  outlay ;  that  is  if  the  res  angtuta 
domi  have  ever  to  be  thought  of. 

My  drills  down  to  /^  are  all  forced  out  of  good 
•qnare  or  octagon  steel.  A  piece  of  suitable  size  is 
taken,  and  about  Sin.  or  4in.  flattened  on  the 
anvil,  if  you  have  fullers,  and  anybody  to  strike  for 
you,  yon  can  run  two  flutes  on  the  end  instead  of 


the  flats,  which  is  better.  I  made  many  of  mine 
simple  flats,  but  the  difference  is  not  great  in  the 
larger  sizes. 

The  end  being  fattened  or  fullered,  heat  again  to 
an  even  heat,  being  careful  not  to  make  so 
hot  as  to  scale  the  steel.  Take  it  to  the 
vice  and  grip  the  tip  of  the  flattened  portion, 
and  with  a  wrench  on  the  other  end  of  bar,  or  even 
with  the  forge  tongues,  twist  from  right  to  left- 
be  careful  not  to  twist  too  much ;  two  or  three 
turns  will  probably  be  enough.  It  is  best  to  have 
a  drill  beside  you  that  you  may  compare  the 
amount  of  twist  in  it  with  what  you  are  giving 
your  drill.  If  you  have  been  quick  and  handy, 
very  little  of  the  heat  will  have  gone  ont  of  the 
steel,  and  you  can  now  take  to  the  anvil,  and 
straighten  the  twisted  part  if  it  is  bent,  while  at 
the  same  time  you  hammer  it  on  the  ed^es  to 
thicken  them  up  as  much  as  possible  without 
thickening  the  centre  part.  To  get  it  to  your 
mind,  you  may  have  to  heat  again.  After  twisted 
portion  is  right,  you  may  cut  off,  and  either  forge 
the  shank  rougnly  octagon  or  else  take  it  at  once 
to  the  lathe.  First  turn  the  shank  to  some  size 
your  drill-chuck  will  take  in,  then  reverse,  and 
turn  the  twisted  part  to  the  exact  size  required, 
but  giving  it  a  very  slight  taper  from  lip  to  shank. 

You  may  now,  if  you  like  it,  with  a  round  file  of 
suitable  size,  file  up  the  twisted  groove — ^to  thin  it 
more  in  the  centre^  and  give  a  better  finish  :  but- 1 
have  not  found  this  necessary.  All  being  done  in 
this  way,  it  is  necessary  to  cut  off  about  ^in.  or 
fin.  of  the  tip,  which  was  held  in  the  vice  when 
twisting,  as  it  is  probable  this  part  will  be  found 
to  be  straight,  or,  in  some  otner  respect,  badly 
shaped.  When  this  pinch  is  turned  off,  you  can 
then  harden  and  temper ;  and  lif  you  now  take  to 
the  grindstone,  and  caref  ally  grina  the  lips,  leaving 
about  ^Aq  of  the  lip  as  left  from  the  turning  tooL 
yon  wiUhave  a  drill  which,  in  wrou|^ht  iron,  will 
give  you  two  unbroken  and  equal  spiral  shavings. 

I  should  say  that  with  drills  larger  than  |in.,  I 
seldom,  if  e^er,  bore  into  the  solid,  and  these  home- 
made forced  drills  are  not  intended  to  do  so.  Mine 
increase  in  size  bv  l-16in.,  and  in  drilling  I  gene- 
rally go  by  ^in.,  which  leaves  1-lGin.  cut  all  round, 
so  tnat  it  aoes  not  matter  so  much,  having  the 
central  part  of  the  drill  thick,  as  it  will  be  in 
forced  drills  which  have  not  been  filed  out. 

To  make  the  smaller  sizes,  if  *'  Coantry  Parson  " 
decides  on  making  the  attempt,  he  may  do  so  in 
his  lathe  if  he  will  make  a  few  not  very  expensive 
fittings.  First  he  will  need  to  have  a  spindle  for 
mounting  the  different  circular  cutters  which  will 
be  needed  for  milling  out  the  grooves.  Next  he 
will  need  a  support  for  the  drill  under  the  cutter. 
A  means  of  holding  the  shank  of  the  drill,  which 
mieht  might  be  a  hand-vice,  such  as  I  think  watch- 
makers use.  It  has  a  handle  on  a  tail ;  this  tail 
should  be  flattened  and  twisted  to  the  amount 
requisite  for  the  drills.  This  twisted  flat  portion 
must  work  smoothly  and  easily  through  a  slot,  so 
that  as  it  is  pressed  forward  by  a  screw,  which 
most  be  made  to  abut  against  its  end,  it  will  give 
the  necessary  twist  to  the  drill  as  it  passes  under 
the  cutter.  The  action  is  the  same  as  that  used  by 
the  gonmaker  in  cutting  out  the  grooves  in  a  rifle 
barrel.  A  much  better  drill-holder  would  be  a 
centring  chuok,  such  as  seen  on  small  hand-drills, 
or  self-centring  braces,  now  to  be  got  everywhere, 
but  which  are  for  real  work  and  convenience  not 
to  be  compared  to  the  old  stvle  with  spring  catch. 

I  hope  this  is  sufficiently  clear  for  "  Country 
Parson  '  without  a  sketch,  which,  however,  if  he 
needs,  I  shall  strive  to  make — i.e.,  if  he  or  others 
don't  prefer  to  pick  holes  in  or  scoff  at  what  I 
have  projposed. 

"Bos'  seems  to  have  found  my  contemptible 
little  contrivance  for  sharpening  twist  drills  not 
so  devoid  of  merit  as  it  was  desired  to  make  it 
appear. 

"  Harrison  *'  does  not  rive  much  help  on  twist- 
drill  making,  snd  the  book  hardly  comes  up  to 
what  one  might  expect ;  the  illustrations  are  very 
poor.  The  price  is  big  for  so  small  a  book,  and  so 
badly  got  up  ;  and  unless  there  is  a  later  edition 
than  mine  of  1882,  though  a  good  book  enough,  it 
is  not  up  to  date. 

Would  "  Bos "  kindly  give  some  particulars  of 
Costa's  blowpipe  ?  I  got  some  time  ago  a  paraffin 
blowpipe  ;  but  I  never  could  get  it  to  work  for  me, 
though  I  saw  the  patentee  melt  copper  easily  with 
it,  and  platinum,  only  using  in  this  case  oxygen 
instead  of  air.  I  attributed  my  failure  to  not  being 
able  here  to  get  the  proper  spirit  which  in  the 
directions  is  called  "  Tessence  mineral  **  or  "  I'esprit 
de  bois."  Fredk.  Oarre. 

WENHAM'B   SOBBWINa    APFABATTJS. 

[27093.]— Fob  an  apparatus  with  a  fixed  tra- 
versing bar,  this  certainly  appears  a  good  one,  espe- 
cially getting  the  bar  itself  out  of  the  way  at  the 
back  of  the  lathe.  But  a  look  at  the  drawing 
cannot  fail  to  suggest  the  thought^  "  What  a  lot  to 
do  a  little  I "  Now,  I  say  this  without  in  the  least 
wishing  to  detract  from  the  merit  of  the  arrange- 
ment.   I  say  the  same  in  respect  of  my  friend 


"  F.  A.  M.'s  "  bar,  and  it  was  one  of  the  defeoU  In 
the  ingenious  lever  arrangements  of  poor  defimot 
Gilrav.    I  am  also  fully  alive  to  the  inoonvenieiioe 
of  a  bar  used  as  a  beam  compass^  as  Mr.  Wenham 
calls  it,  the  plan  adopted  in  Mr.  Niblett's  apparatiu. 
In  the  latter  it  is  the  adjustable  swash-plate  that 
constitutes  the  merits  of  the  invention  and  the 
ingenuity  of  the  inventor ;  the  bar  is,  as  atiial,the 
weak  point.    The  defect  of  the  fixed  bar  is  even 
suggested   by  the  weight   and  cord  arranged  to 
bslanceitand  its  fitting.  The  weight  and  oord  may 
not  be  absolutely  requisite ;  but  there  it  is,  imply- 
ing that  the  bar  does  not  slide  with  perfect  ease 
without  it.    To  those  who  have  endeavoured  to 
think  ont  a  good,  simple,  and  efficient  plan,  then 
will    sJways   occur   this   dilemma.    lif  the  tool 
traverses,  you  must  have  a  bar  of  some  form,  or  yoo 
must  have  gearing,  or  you  must  drive  your  rest 
or  other  tool-holder  by  cords  and  overhead.    It  is 
only  when  the  traverse  is  given  to  the  work  that 
all  difficulty  ceases,  and  that  you  can  use  at  pleasure 
either  a  hand-tool  or  slide-rest;  and  now  oomesthe 
one  drawback  of  not  being  able  to  chase  a  thread 
on  a  rod  supported  by  the  back  centre.    In  the 
traversing  mandrel,  and  in  "  F.  A.  M.*b  **  or  ib 
Wenham's,  the  arrangement  is  a  copying  machine, 
and  for  each  required  pitch  a  screw  femde  most 
be  ready  to  hand.    In  Niblett's  twelve  pitches  are 
marked  and  applicable  in  a  moment,  uid  for  s 
chance   thread    a   few    experimental  trials,  set- 
ting   the    pointer    (e.gr.)    between     10   and   11, 
or    20    and    21,   the   desired   thread   can   with 
little   difficulty   be    got   at.    Also,  as  suggested 
by    a    correspondent,     this     apparatus    can    be 
arranged  without  the  bar,  to  give  motion  tot 
traversing  mandrel.    The  more  this  plan  is  studied 
the  more  will  its  merits  become  apparent:  and  I 
am  by  no  means  sure  that  this  suggestion  of  osiof 
it  on  a  traversing  mandrel  will  not  prove  a  very 
valuable  one,  as  it  retains  the  best  part  and  gets 
rid  of  our  common  eneiny — ^the  slidiujg;  bar  or  bean 
compass  arrangement.    The  patent  will  in  this  osie 
protect  the  inventor,  nevertheless, as  it- ought  todo. 
Used  thus,  any  pitch  from  6  to  40  would  best 
hand,  and  there  would  be  no  ferrules  to  put  ob, 
nothing,  in  fact,  but  to  remove  the  sleeve,  set  the 
pointer,  and  allow  the  fixed  rubber  to  oome  into 
action. 

I  am  writing  rather  lengthily,  I  fear ;  but  then 
is  another  point  worth  consideration.  "  When  sll 
is  set  in  place,"  says  Mr.  Wenham,  **  a  wire  hook;'* 
Ac,  and  then  **  in  order  to  cut  screws  "  first,"  **neit^" 
**  then."  There  are  seven  distinct  things  to  be 
done,  besides  one  or  two  secondary  ones.  Here  it 
is  again,  such  a  lot  to  be  adjusted  to  trace  a  fow 
threads ;  and  no  fault  of  Mr.  Wenham's  apparsto% 
but  a  fault  inherent  in  all  and  every  sliaing-bsr 
arrangement.  Verily,  the  screw-chasing  qaestioD 
is  one  of  aggravating  difficulty:  so  little  to  be 
done,  so  simple  a  motion  needed,  and  yet  soA 
difficulty  in  effecting  it.  If  it  were  not  for  the 
cost,  the  traversing  mandrel  is  undoubtedly  the 
simplest  of  all,  and  there  are  no  levers  or  bars  ot 
gears  or  cords.  But  the  cost  is  terribly  prohibit- 
iye,and  furthermore  there  are  thouaands  of  lathee 
in  use  with  ordinary  mandrels^  and  for  these  I  rtill 
hold  to  Niblett  as  cheapest,  simplest,  and  needi^f 
no  alteration  of  the  lathe,  and  scarcely  any  addi- 
tional fittings.  It  may  have  the  usual  up-hiU 
battle  to  fight ;  but  if  I  mistake  not,  it  will  be 
largely  adopted  when  better  known. 

O.  J.  L. 


SOBAPS  FBOM  M7   WOBKSEOF. 

12709-^.]— Steel  Bom  for  Small  Drills.— I  alwsji 
made  these  of  umbrella  ribs,  which  used  to  be  of 
round  wire ;  nowadays  they  are  grooved,  and  itill 
better  for  my  purpose.     Take  two  of  these,  put  the 
grooves  face  to  face,  secure  them  tightly  in  positioB 
by  temporary  ties  of  button  thread;  then  get  soine 
strands  of  the  finest  copper  wire — that  stripped 
from  the  strings  of  musical  instruments  is  the 
best.    Lap  it  in  a  dozen  folds  at  both  ends,  the 
middle,  and  also  at  two  intermediate  spaces.   Do 
this  very  nea^,  and  fasten  off  securely  (with  sB 
underloop  like  a  tied  fish  hook),  cut  off  the  thread 
fastenings,  brush  each  tie  over  with  Baker's  fluid: 
at  a  blowpipe,  rub  each  binding  with  a  stick  of 
plumbers'  soft  solder  till  the  wire  is  coated ;  wash 
your  work  with  hot  water,  and  dry  it.    Vanuah 
over  the  solder  with  Brunswick  black,  cement 
each  extremity  into  horn  or  wood,  a  handle  at  one 
end,  a  tip  at  the  other.    You  will  now  have  ss 
good  a  tool  as  you  can  buy.    I  greatly  miss  tkt 
square  solid  whalebone  ribs  of  olden  times.    I  not 
only  used  them  for  the  above  purpose,  but  also  loc 
tops   of   fishing    rods   and    such   like   needs  of 
elasticity. 

Softening  Sods  and  Wires  of  Hard  SteeL—Th^ 
two  primary  objects  to  be  considered  in  this  ease 
are — first,  annealing  thoroughly,  so  as  to  avoid 
damage  to  cutting  tools  at  ^e  lathe  or  die  stoek. 
Secondly,  while  firing  bars,  rods,  or  wiresu  not  to 
burn  the  steel  or  bend  it  out  of  a  straignt  lintb 
With  slender  stuff  this  cannot  be  insured  without 
a  muffle  to  protect  the  metal.  This  is  a  piooa  of 
iron  piping  suited  to  the  length  and  gauge  of  yo«r 
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work — lin.  pipe  to  ^in.  rod,  and  so  on  in  pro- 
portion: one  end  is  plugged  with  clay,  then  the 
rod  ia  inserted,  coal  ashes  ponred  in  .nd  well 
ahaken  till  the  case  is  full,  then  the  op  n  end  is 
plugged  with  day.  and  the  muffle  put  in  a  clear 
ooke  fire  without  name.  When  heated  to  a  cherry 
red,  withdraw,  and  put  to  cool  very  slowly  near  the 
fire.  No  steel  can  be  burnt  in  this  way,  and  if  you 
hare^  to  screw  a  lon^  mandrel  or  any  such  rod 
requiring  the  most  rigid  exactness  of  centres,  you 
will  appreciate  this  mode  of  action.  Again,  on 
softening  flat  and  square  bars  to  make  tools,  it  is 
an  advisable  plan.    If  you  smear  the  surface  of 

ironr  piping  sometimes  with  wet  fireclay,  it  will 
aat  long.  Pieces  of  old  musket  barrels  make  good 
annealing  boxes  if  so  treated.  I  have  frequently 
used  discarded  food  canisters,  unsoldered,  and 
rolled  into  tubes  on  an  iron  rod,  covering  them  with 
a  thick  coating  of  common  clay.  I  have  also 
"  case-hardened  '  many  small  articles  with  no  better 
00Terine[.  In  remaking  steel  tools  which  have  to 
be  cautiously  softened,  leather  scraps  or  leather 
oharooal  (made  of  worn-out  boots  or  harness) 
should  be  substituted  for  the  coal  ashes,  and  also 
prior  to  quer.ching.  The  process  gives  life  to  the 
steeL  Razor-makers  have  known  this  before  any 
of  UB  were  bom !  It  is  a  very  rare  occurrence 
with  me  for  work  to  crack-— entirely  owing  to  the 
use  of  animal  carbon. 

Glatt  Dishes. — About  thirty  years  ago  I  met  an 
amateur  photographer  abroad  who  miule  his  own 
**  washing  "  dishes.  He  carried  deal  boxes  in  pieces, 
and  a  lot  of  glass  in  squares,  and  slips  all  cut  to 
match.  He  had  a  jar  uf  waterproof  cement  from 
Paris,  From  its  smell  and  appearance,  made  of 
ihellao  dissolved  in  naphtha.  He  used  to  smear  the 
inaida  of  his  boxes,  then  the  glass,  pressing  them 
well  together. 

-4  Jrire  Brush  Wheel— In  preparing  beaded  and 
embossed  articles  of  brass  and  copper  for  electro- 
plating, scratch  bushes,  both  hand  and  revolving, 
are  requisite  for  penetrating  and  cleaning  sunk 
surfaces  and  engraved  lines.  One  of  the  most 
naefol  I  have  made  consists  of  ^^wool  comber's 
wire  c&rd,*'  as  it  is  called,  being  a  roll  of  leather 
covered  with  fine  bristles  of  iron  wire.  A  roller 
of  wood  is  set  on  a  spindle :  this  cylinder  is  2^in. 
diameter,  6in.  long.  The  edges  of  the  leather  are 
tacked  down  on  the  wood  by  very  small  nails.  I 
alao  employ  the  wheel  for  clearing  the  teeth  of 
fflea  when  dogged,  also  for  brushing  off  rust  from 
chucks  and  lathe  fittings,  <&c.  The  armourer  from 
whom  I  got  it  used  tne  material  for  scrubbing 
rifle  barrels  in  browning  them. 

Xmery  FiieSy  Cloth,  c^c— I  have  nude  all  kinds 

and  forms  of  the  former  to  suit  my  work  in  an 

CMy  w^ — vis.,  hj  cementing  pure  emery  dust  on 

round,  flat,  and  triangular  slips  of  tough  wood  for 

holes,  grooves,  and  plate  surfaces.    Good  glue  can 

be  used,  made  thick,  the  wood  saturated  with  it, 

then  dipped  and  rolled  in  the  powder,  shaken,  and 

slowly  dried ;  but  these  get  sticky  by  damp,  and  I 

have  always  preferred  for  this  purpose  waterproof 

osment,  inade  by  dissolving  shdlac  in  methylated 

spirit.  An  excellent  abrasive  cloth,  evidently  made 

of  pulverised   auartz,    came  out  two  years  ago, 

which  outs  metal  like  a  file ;  the  rubbing  side  is 

eoloured  blue.     In  damp  weather  the  cloth  gets 

ioft^  the  glue,  or  some  other  adhesive,  sticlu  to 

your  fingers  and  spoils  the  work,  and  it  ceases  to 

eat.    Moreover,  the  price  is  high.    I  paid  lOd.  for 

aimallsheetl    I  hope  the  inventor  nas  by  this 

time  adopted  some  durable  cement,  for  he  must 

We  heard  many   and   loud  complaints.    I  use 

niery  cloth  for    finishing  scratched  metal  by  a 

toller  on  a  spindle  revolving  in  the  lathe.    This 

nller  should  have  a  slight  rim  on  each  end  to 

prevent  the  tearing  of  cloth,  which  I  put  on  with 

^  glue.    When  worn  out  a  new  piece  can  be 

attea  over  it  several  times.    Slate  dust  made  up 

Is  any  of  these  waySj  or  merely  moistened  with 

Water,  is  good  for  takmg  the  fire  mark  from  silver ; 

■  is  much  used  by  the  Indian  goldsmiths  for  that 

pvpose ;  wood-ashes  for  brass  by  the  makers  of 

pots  and  pans.  Eob. 

THB    STAB    HACKSAW. 

[27096.] — I  CALL  this  a  gem  of  a  tool.  I  have 
BM  it  in  my  workshop  about  12  months,  doing 
■peedily  and  more  exactly  the  old  cutting  work  of 
>  file,  though  its  extreme  hardness  renders  this 
>KW  a  very  fragile  article.  Not  only  must  the 
B^etal  you  cut  be  fixed  immovably  in  a  parallel 
vjoe,  but  the  hand  must  strictly  obey  the  eye ; 
Jouidant  lubrication  with  soft  soap,  and  oil  to 
M  the  cut,  and  no  swerving  of  the  wrist.  Under 
wese  conditions,  irregular  shapes  can  be  turned 
ott,  leaving  little  to  be  done  with  the  file,  as 
vsskages  of  blades  will  occur,  especially  when  a 
P^  is  revolving  in  the  lathe.  1  keep  two  sizes 
of  fnmes  besides  the  original  9in.— viz.,  one  of 
Im.  and  one  of  4in.,  which  I  can  utilise  for 
oietores.  I  measure  off  the  fragment,  dip  the 
•Ml  or  ends  in  grease,  and  blaze  them  off  at  a  clear 
>Bd  fire  or  a  candle ;  then  bore  a  fresh  hole  or  holes 
with  a  sharMnded  three-comer  file  stuck  in  a 
isnd-drilL    The  very  small  bits  cemented  into  a 


stick  of  deal  serve  to  nick  screw-threads,  or  form 
the  outline  of  circular  saws ;  thus  there  is  no  waste, 
and  a  fresh  dozen  of  blades  cost  little.  Cannot 
some  of  our  good  mechanicians  come  to  the  front 
with  an  automatic  spiral  twist-cutter — one  of  the 
star  Gin.  blades  mounted  diagonally  on  a  running 

{>lane,  adjustable  by  elevating  screws  to  meet  the 
ower  circumference  of  a  revolving  steel  rod? 
The  ^-groove  being  done,  there  will  only  remain 
the  rounding  out  with  a  circular  suitable  cutter 
such  as  I  use  for  grooves  of  segmental  form. 

EOB. 


BU&NINa   OF   OOILS  IN  ABMATUBES. 

[27096.]— I  DON'T  see  that  there  is  any  theory 
to  discuss.  If,  as  seems  from  description,  the 
armature  was  a  Oramme-wound  one,  the  touching 
of  two  adjacent  commutator  sections  would 
obviously  short-circuit  the  intermediate  coil,  and 
if  the  latter  was  cutting  lines  of  force  when  8.c. 
occurred,  a  current  would,  of  course,  be  generated 
proportional  to  the  resistance  of  section.  Thus, 
supposing  section  had  a  resistance  of  0-05w.  ana 
E.M.F.  four  volts  C  =  80  ampbrcs,  likely  enough 
to  burn  any  coil  out  which  is  not  made  to  carry 
more  than,  say,  about  20  amperes  with  safety. 

O.  T.  Pardee. 


A    (K>OD    WOBD    FOB    <<017B8,'*    AND 
SirNDBT    OTHEB    MATTEBS. 

[27097.]— I  AM  glad  to  see  that  "Ours"  is 
appreciated  in  America.  In  this  country  I  think 
the  paper  is  quite  unique  ;  at  least,  I  know  of  no 
other  paper  on  the  same  lines,  and  most  assuredly 
no  paper  so  well  worth  its  price.  I  should  like  to 
point  out  to  all  inquirers  that  they  would  greatly 
enhance  the  value  of  the  paper  by  an  appropriate 
selection  of  titles  to  their  inquiries  and  communi- 
cations. To  repliers  I  would  suggest  that  where  a 
query  has  a  bad  title  they  should  quote  that  title, 
and  at  the  same  time  add  to  it  a  more  suitable 
one,  so  that  both  can  be  printed  together  and  so 
appear  in  the  index. 

There  is  one  matter  which  I  would  like  to 
protest  against,  and  that  is  the  desire  which  there 
seems  to  be  to  manufacture  patented  articles  not 
merely  for  experiment,  which  is  legitimate,  but  for 

germanent  use,  whicn  is,  in  my  opinion,  dis- 
onourable.  I  am  sure  that  amateurs  who  do  this 
cannot  reflect  on  the  matter,  or  they  would  see  it 
in  this  light.  I  remember  a  laboratory  trump  in 
use  at  the  School  of  Mines  laboratory  in  1879,  which 
was  somewhat  similar  to  the  one  recently  described 
in  ^  Ours,"  but  it  was  much  more  clumsy,  although 
effective. 

I  would  suggest  to  Mr.  Wakelin  that,  if  he  used 
a  spring  balance  to  support  the  weight  frum,  in  his 
experiments  on  pressures  being  dynamic  effects, 
and  hoist  this  with  the  bales  or  otner  weights,  he 
could,  by  watching  the  dial,  ascertain  the  critical 
speed  he  desires.  Finally  I  would  point  out  to 
inquirers  who  write  to  me  for  advice,  and  who 
apologise  to  me  for  the  trouble  they  give,  that, 
whilst  I  have  the  time  to  spare  to  reply  to  them, 
so  far  from  being  a  trouble  it  is  a  pleasure  to  me 
to  do  so,  the  more  so  as  it  often  results  in  business 
to  the  satisfaction  of,  I  believe,  both  parties. 

Eleotrioian. 


the  mineral,  as  are  also  the  elements  of  its  crystal- 
lino  form.  Wherever  found,  qnarta  orystafs  are 
identified  by  their  uniform  hardness,  density,  and 
shape.  Appreciating  the  several  facts  aoove 
mentioned,  Mr.  Hidden  saw  no  reason  why 
America  could  net  produce  these  crystal  spheres 
equally  as  beautiful  as  the  famous  /apanese  pro- 
ductions ;  and  with  this  end  in  view,  he  first  sought 
the  material  suitable  for  the  purpose,  being  con- 
fident that  the  labour  of  shaping  and  polishing  was 
but  a  secondary  matter,  a  mere  mechanical  opera- 
tion. As  early  as  1878,  he  says,  my  attention  was 
directed  to  the  Southern  States,  as  a  probable 
region  wherein  to  procure  clear  crystal  masses  for 
art  purposes.  It  was  in  1879  that  I  had  my  first 
success  m  discovering  a  locality  of  really  fine  and 
perfect  material.  This  was  in  Sharpens  township, 
Alexander  Co.,  N.G.  Since  then,  £  have  found 
occasionally  very  fine  masses  in  other  parts 
of  North  Carolina,  and  also  in  Virginia,  South 
Carolina,  and  Georgia,  though  in  none  of  these 
places  in  any  ereat  abundance.  California  uid 
Arkansas  have  furnished  great  quantities  of  dear 
rock  crystal ;  but  perfect  pieces  of  large  size  were 
very  exceptional.  Opportunity  for  trying  the  ex- 
periment did  not  occur  until  the  summer  of  1884. 
I  then  enlisted  the  services  of  a  skilled  lapidary, 
putting  into  his  hands  a  piece  of  clear  material 
from  iMorth  Carolina^  suitable  for  cutting  a  small 
sphere,  and  urging  him  to  lose  no  time  in  com- 
pleting the  work.  I  was  somewhat  surprised  and 
pleased  to  receive  from  the  lapidary  the  finished 
ball  within  a  week  from  the  time  the  rough  mass 
was  put  into  his  hands,  the  ball  being  perfect  in 
every  particular  of  roundness,  polish,  andpelluoidity. 
It  measured  2in.  in  diameter,  and  possessed  every 
perfection  and  attraction  belonging  to  a  Japanese 
crystal  ball.  This  perfect  sphere  of  quarts,  the 
largest  ever  cut  in  America  at  the  time,  was  ex- 
hibited at  the  North  Carolina  State  Exposition  of 
1884,  and  at  the  New  Orleans  Industrial  Bxpositon 
of  18^-6,  at  which  places  it  received  many  en- 
comiums from  the  press,  as  evidencing  the  re- 
sources of  our  country  and  the  skill  of  American 
labour.  After  ten  days'  labour,  a  superb  crystal 
sphere  measuring  3|ijin.  in  diameter,  and  weigning 
exactly  l^lb.  was  pruduced.  As  a  piece  of  American 
workmanship  in  crystal  it  stands  alone,  at  this 
time ;  and  in  its  various  perfections  is  unexcelled, 
excepting  in  size,  by  any  similar  Japanese  effort 
that  has  come  under  the  writer's  notice.  There- 
fore, possessing  the  requisite  material,  we  can 
henceforth  make  crystal  spheres,  lenses,  or  even 
\'  bottles  of  stone,"  here  within  the  United  States, 
if  the  dilettanti  should  require  them,  or  fashion 
demand  such  articles  of  luxury.  Have  any  of  your 
readers  tried  their  hands  at  making  prisms  and 
lenses  of  rock  crystal  ? 
Dayton,  Ohio.  B.  J.  K. 

ON    PBIMAB7    BATTEBIES,    AND    OH 
OHABQINa    ACCT7MTJLAT0BS    FBOK 


THB     KANT7FA0TTJBE     OF     0B7STAL 


[27098.] — I  BEND  you,  as  being  likely  to  interest 
some  of  your  readers,  the  following  notes  by  Mr. 
W.  E.  Hidden,  of  Newark,  N.J.,  on  the  manufac- 
ture of  crystal  spheres  or  balls : — 

It  has  been  generally  conceded,  by  the  few 
owners  of  the  beautiful  spheres  of  rock  crystal 
(quartz)  which  are  now  considered  the  acme  of  a 
Japanese  bric-a-brac  cabinet,  that  they  could  only  be 
manufactured  in  Japan ;  no  other  people  having  the 
requisite  patience  and  the  skill  to  fashion  a  mass  of 
rock  into  such  a  perfect  shape.  This  opinion  prevail- 
ing among  collectors  of  chef  (Tccuvres  has  been  the 
sole  reason  for  the  astonishing  prices  which  crystal 
balls  have  occasionally  brought.  Only  lately,  at 
the  sale  of  a  collection  of  Oriental  curios,  a  perfect 
sphere  of  transparent  colourless  quartz,  4iin.  in 
diameter,  brought  the  sum  of  1,725dol.  The  writer 
also  remembers  the  sale  of  a  ball  of  about  the  same 
size,  in  1877,  for  2,000dol.  An  extraordinary  one. 
in  point  of  size,  being  nearly  7in.  in  diameter  ana 
quite  perfect,  is  held  by  its  owner  at  a  valuation  of 
5,000dol.  Now,  such  prices  and  valuations  are 
founded  only  upK)n  the  mistaken  idea  of  the  rare 
skill  and  great  patience  thought  to  be  necessary  to 
shape  such  objects  to  such  perfect  results.  A  halo 
of  mystery  surrounds  these  objects  of  Oriental 
workmanship,  too,  and  helps  to  give  absurd  ideas  of 
value  to  them.  The  word  "  Oriental "  is  also  pushed 
to  extreme  uses  by  the  dealers  in  Japanese  bric-a- 
brac,  as,  for  instance,  a  dealer  possessing  a  crystal 
bidl  will  confidently  assure  you  that  rook  crystal 
from  the  Orient  (India,  China,  or  Japan)  is  very 
much  harder  than  the  same  material  from  other 
regions ;  which  assertion  has  no  foundation  in  fact. 
The  hardness  of  quartz  is  an  essential  constant  of 


[27099.]— In  reply  to  "Kalon,"  whom  I  thank 
for  his  kind  remarks  on  my  letter  I  may  state  that 
the  great  point  in  the  battery  I  described  is  the 
depolarising  solution,  which  is  of  astonishing 
power,  so  much  so  that  only  special  forms  of 
carbon  can  withstand  it.  The  ciibie  contents  of 
the  cell  are  about  1,000  cubic  inches.  The  negative 
electrode  consists  of  a  number  of  carbon  rods, 
thereby  giving  very  large  surface,  and  these  are 
arranged  around  the  zinc,  which  is  cylindrical  and 
contained  in  a  porous  cell,  which  also  contains 
about  a  gallon  of  dilute  acid.  The  internal 
resistance  averages  *05  ohm.  per  cell.  This  is  the 
cell  for  direct  lighting.  The  lid.  in  my  letter  is  a 
misprint  for  Md.  (one  and  one-ten thj[;  I  thank 
"  Kalon  "  for  drawing  my  attention  to  it. 

So  far  as  I  can  see,  **  Kalon's  *'  battery  is  exactly 
the  ideal  battery  I  outlined  in  my  last  letter. 
There  are,  however,  several  points  which  need  to 
be  considered  in  a  primary  battery. 

First,  as  to  low  resistance.  The  ideal  battery 
should  be  a  single  fluid,  both  to  obviate  trouble  in 
charging,  and  to  enable  the  largest  possible  surface 
to  be  obtained  in  order  to  minimise  the  internal 
resistance.  This  is  specially  important  in  a  cell  of 
low  E.M.F. 

The  only  other  reasons  for  high  E.M.F.— vis., 
cheapness  of  first  cost,  and  avoiding  waste  of  zinc, 
are  both  overcome  in  **  Kalon's"  battery.  Cheap- 
ness of  first  cost  is  quite  beside  the  question  in  this 
case,  as  the  consumer  does  not  buy  the  cell  (I  am 
speaking  from  the  consumer's  point  of  view),  and 
waste  of  zinc,  because  the  more  zinc  is  consumed 
the  more  waste  product  in  a  marketable  form 
remains.  I  assume  that  the  residue  is  in  itself 
valuable,  as  I  do  not  suppose  he  means  to  re- 
convert the  zinc  salt  into  metallic  zinc.  If  I 
am  wrong  here,  I  trust  "Kalon"  will  correct 
me.  I  should  be  glad  to  hear  a  little  more 
of  this  battery,  which  seems  to  me  to  be  a  very 
dangerous  rival  to  lighting  by  machinery.  This 
battery,  however,  could  only  be  used  in  law^ 
towns,  unless  the  substances  employed  are  easy 
transport.    I  will  not  give  my  reasons  for  thJ 
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they  »r«  to  nbvioni,  nnd  <piio«  a  Tilaable. 
**  KuoD  "  Mn  I  hBTe  Daniidenblj  uDd«r-eitimited 
th«  «a«t  for  lightini  bj  mHnhiaerr,  and  bcre  1  dla- 
mgnt  with  him.  He  will  douhtlcis  bs  gnrpiiawi 
to  leun  thai  1  pan  prodooe  a  boras-power  boar  for 
ooniidenibl]'  onder  one  halfpenny  by  employing  a 
•nitablg  engine.  This  I  ohq  BBarantee.  Tbia 
Ukgiae  will  alao  run  Ateadily  for  hours  witboat 
KUeBtion,  10  that  no  tpecial  fttteadacC  bu  to  be 
paid.  I  oaa  alio  gnuutitee  twelre  lamps  (sixteen 
eandla  power},  and  in  aonie  oatea  tblrteea,  to  the 
boTM-powpr,  an  if  at  all,  I  over-eetimited  the  ooet. 
1  alao  omitted  the  aaving  in  furniture  and  deoora- 
tiona  inaiired  by  dsing  the  cleutrin  light,  ai  thia  ii 
pftteot  to  everybodj^. 

I  think  that  liirhUng  by  primary  battariea  Initaad 
vt  being,  aa  "Kalon"  so  jnitly  rtmarki  "pooh- 
poohed  by  etectrioiun,  ongfil  to  be  greatly 
•npported  by  them,  lince  such  small  installatioiiB 


would  eondema  primary  battery  lighting  nude: 
Mctaia  conditiona.  Finally,  I  am  lery  pleaaed  t^ 
■ee  that  a  oompany  !a  taking  thie  matter  np,  and  ' 
wiih  it  evaty  EDcceje,  I  mean  to  intoatigato  thL 
matter  tboronghty,  and  it  I  find  thit  the  battery 


■oaghly,  and 


I  find  thit  the  battery 
i  down  by  me,  I  aball 


ON  PBIMAB'T  BAITBBIBB. 

i  17100,1— The  letters  on  primary  batteries  by 
leoUieian,"  p.  98,  and  "  K»loQ,"  p.  128,  would  be 
ituneiuely  more  intereatin^  (ban  they  are  il  the 
WTiten  would  deiorihe,  or  give  some  definite  idea 
of,  the  DKtare  of  the  wonderf bI  batteries  they  hint 
>t  and  commend.  "Kaloa"  thinks  that  '•  Hleo- 
trioiau  "  ihoatd  deai^ribe  more  mlnntely  the  battery 
he  favoora,  bat  omita  to  deaoribe  the  arrangement 
which  will  ran  forlSOboara  "withoat  any  atten- 
tion whaU'er."  It  is  not  ao  many  yean  ago  that 
it  OD  have  passed  oot  of  tbs  memory  of  your 
leaden  that  similar  statements  were  msido  (abont 
the  time  of  tbe  Cryatai  Palace  eloctrio  lighting 
•xhibitioD),  hut  the  batteries  are  not  yet  forth- 
eoming.  Tbe  cost  of  a  battery  will  depend  on  the 
prute  of  line  and  acid,  when  yon  redooe  It  to  its 
lowest  tonation  ;  and  ill  yoQ  oaa  leooyer  tbe  lino 
or  pcodDoe  aomething  eommeroially  vaJnable  in 
yoar  batteir  cells,  yon  may  have  yoor  cnrrent  tor 
oottaing.  It  may  he  that  "  Kalon  "  and  "  Bloo- 
triaiau  eaa  eiplsin  how  we  may  arrive  at  so  de- 
sirable a  coneammation  of  all  our  tabonrs  ;  but  1 
would  ask  how  is  it  we  bare  nut  already  reached 
that  point?  Hag  anything  of  any  real  value  been 
diacoreied  since  Mr.  Sprague  arranged  bis  Table 
VLp.171,  of  the  second  edition  of  "Eleetrloity  : 
Iti  Tbeoty,  Sonrcei,  and  Applioationi,"  in  which 
be  givet  the  "cost  of  battery  working,"  and  on 
p,  142  eiplajDS  bow  the  "actuitl  coat  of  tbe  cell 
will  be  reduced  to  nothing  in  manv  caaea  "  ?  Mr, 
Spngae  deali  with  principles,  and  pnta  it  within 
the  power  of  leaden  to  see  exactly  what  can  be 
•nd  what  sannot  be  done;  tbeaocreepondeDtsaboTS 
lefetied  to  give  oa  nothing  bnt  stale  news  tempered 
with  hint!  that  tbey  ooiild  explain  a  lot  it  thty 

Bov,  I  fancy  I  know  wbicb  la  tbe  cheapest 
existing  battery  in  working  cost:  it  is  the  Upward 
or  chlorine  cellj  but,  judging  by  prices  ciiirged 
by  those  who  have  it  in  hand,  it  Daonot  be 
matalted  by  everyone  nbo  wants  an  electric 
light,  though  obeap  enough,  as  batteries  go, 
for  those  who  have  oapital.  With  tbe  help  of  Air. 
Bpra(ue'a  book,  the  working  cist  of  any  arrange- 


lUted,  > 


if  ■■  Elec 


"Kalon"  will  kindly  tell  ns  ot  wbat  their 
tecies  coiuist,  and,  so  fir  as  the  latter  ia  concetned, 
how  Che  line  is  recuvcced,  we  shall  be  in  a  better 
.position  to  nndecstacd  where  we  are,  for,  speaking 
with  all  deference,  1  have  been  unable  to  obtain 
any  information  wbaterer  from  their  letters  that  I 
OOoldnot  also  have  obtained  from  "oiroulara"  de- 
jerlptive  of  many  "new"  batteries  which  scam  to 
have  gone  into  the  Kwigkeit.  Hon.  Dor. 

INDIAN  HITBS. 

[Z7I01.]— Fbou  time  Immeoiarial  kit«-9ying 
has  been  a  popolar  recreation  in  Uindoatao.  The 
attiole  may  be  seen  peipetoally  aSoat  in  tbe  air.  or 
■ttraolively  arranged  in  the  rude  mal^huilt  abops 
of  the  petty  dealer  in  native  wants.  The  starved 
Diohin,  nude  and  reoklesB  of  fate,  will  invest  bis 
oftOD  illgulten  balfpenny  in  a  tisine  paper  affair 
of  two  oroas  iiicks  and  a  sheet  of  tbe  above  mate- 
rial, the  string,  too  another  copper  coin  will  obtain, 
of  ooontry  cotton  thread  ;  but  there  are  "  kites  and 
kites  "— tbefaceof  a  demon,  or  the  black  and  wbit* 
ontlioe  of  its  (ealheied  namesake,  or  the  rainbow- 
painted  aod  gold-starred  produsiions  are  manofao- 
toied  ID  quantity  for  the  yoatbful  citiien  and 
■pestacled  seaagenaiian  alike  ;  whether  boy  out  of 
■cbool  or  clerk  oat  of  office,  castomers  in  crowds 
create  an  active  demand  on  tbe  tuy-makers.  Over 
fot^7ean  ago,  when  Mahaiajab  Dholeep  Singh 


was  bnt  a  child,  and  the  vintorions  British  arm 
oocupied  his  oapital — the  dcnaely-bnilt  and  ovei 
populated    oity    of  Lahore — I   chanced   to    be 


A,  the  national  kite  of  India,  made  in  all  siies  and 
materials,  generally  of  tbin  tissue  paper,  with 
four  Btiohs  (or  rather  two  sticks  orossed) ;  some- 
times flown  withont  tails,  being  so  tight  and 
manageable.  Oocasion ally  they  are  eeenof  fancy 
shapes,  probably  copies  of  foreign  patterna. 

dweller  near  one  of  the  many  gateways  in  this 
strange  Sikh  stronghold.  Here  tbe  sport  of  "  kite- 
ing"  aeemed  of  a  traly  national  character.  On 
every  fine  day  in  the  year  (and  tbeae  follow 
each  other  in  snocesaion  of  whole  months, 
increasing  in  Eery  simlight  and  hot  dust),  the 
whole  inbabilants  appear  on  their  house- 
tops, every  building  in  the  many  square 
milea  ot  city  and  eubarba  being  flat-rooted,  and 


connected,  the  oountloss  kite-Qyers  there  exhibit 
their  skill  in  tbe  sport.  "The  Battle  of  Kites," 
here  u  elsewhere,  ia  as  exciting  to  our  Aryan 
brethren  oa  a  "tennis  tonmameot"  to  ns.  The 
kite  strings  are  thickly  cuatod  with  eoancly- 
powdered  glass,  put  on  with  gloe.  resembling  sand- 

¥kper  in  their  appearanoe,  and    abrasive  action, 
he  atrial  tactics  consist  in  croasiog  the  lines  of 
'  by  expert  handling  to  saw  through 


More  often  both  parties  come  down  headlong,  liki 


1  then 


bng  and  bis  conrtiers  were  freqaent  apco- 
and  admirers  of  the  fun;  tbe  resonnding 
shonU  of  thousands  on  aooh  oceasioni,  in  a  city 
inly  bald  in  awe  by  a  European  army,  and  rips  for 

*ion,   as   subsequently  proved  by  e? 

pleasing    sound    to    Bnglish    ladies 


1  demonaira 


oS  "  to  aston  , 
say.    With  «t — ^   — 

factnred   a  giant  of  s  _   . 

strong  build,  a  grand  taU.  and  wing  tasaels  to 
match.  No  siring  I  ooiJd  get  was  anffioiently 
trnstwoTthy,  till  1  managed  to  find  aeveral 
bnndlea  ol  atoat  fishing  line  (twisted  hemp 
thicker  than  whipcord).  I  hod  to  connect  all  these 
fiO-yard  pieces  by  knots {  an  immeniedtsadvantagg 
in  fighting  others,  as  it  proved.  Waiting  for  a 
good  wind,  a  private  spot,  and  a  good  day,  I 
lannched  mV"  unexpected  visiWr";  he  soon  soared 
high,  and  1  believe  attraoled  many  thousand  pairs 
of  eyes  to  bis  novel  form  and  dimensions.  The 
voice  of  a  multitude  could  be  beard  on  all  sides  in 
respeottul  admiration  and  surprise;  however,  thia 
soon  wore  off,  and  I  found  myself  "  baited  "  from 
many  quarters.  The  more  flimsy  assailants  soon 
came  to  grief,  and  descended  in  fragment*  ;  paper 
and  cotton  line  sometimea  sticking  to  my  oord, 
where  the  knots  impeded  their  departure.  Though 
my  creation  had  mounted  sky  higb,  with  a  poll  and 
tension  requiring  the  help  of  my  servanU,  I  waa 
beset  by  oombaUnt  kites  at  a  lower  level,  orouint 
and  tngging  to  saw  through  the  oonnecting  link.  In 
this  maaceuvre  they  failed.  Ueinp  v.  cotton  pre- 
vailed;  but  in  time  therewasso  much  toulingthat 
my  monster  lost  his  balance  and  began  to  grow  top 
heavy;  seeing  immineot  disaster,  we  reeled  inastb* 
ps  of  paper  and  sticks  and  stringbegan 
---'-    gravitation.      I  only  recovered  a 

^ ..  line,  while  a  jeering  mobeoramhisd 

over  the  fallen  spoils,  with  loud  yells  ot  triumph 
at  having  beaten  a  "  Frank  "  (as  they  term  all 
white  men).  I  afterwards  heard  that  all  the  prinody 
and  noble  spectators  ot  the  encounter  v ^-•-•^•- 

E leased  and  amussd  at  the  result.  Whi 
oy,  [bad  witnessed  the  oonstructioii  of  an  eico- 
trical  kite  (a  dungerous  plitjthingt  on  tbe  same 
large  Bcale  as  the  one  1  iaiinohed  at  the  Sikhi, 
Though  the  whipourd  line  was  overlapped  with 
loose  folds  ot  braes  wire,  it  snapped  like  thread 
when  fastened  to  a  peg  in  tbe  ground  daring  a 
storm,  tbe  kite  never  reappearing  1  In  those  old 
days  wa  used  to  attach  lanlema  ia  tnuupsreot 
screens.painted  with  alarming  devices  ;  thefarmsi 
stopped  these,  and  our  fire- balloons,  too.     We  fle> 

India.  I  aent  one  o3  in  that  country  which  oevw 
descended  in  my  vicinity  ;  it  may  have  goneacrcta 
tbe  ocean.  Thia  form  should  have  been  used 
during  the  siege  of  Paris,  as  it  would  carry  a  fsw 
ounces  weight  to  balance  the  Sight.  I  foundwit 
silk  better  than  calico  in  a  strong  wind.  I  sewed 
tape  loops  to  each  corner  of  a  yard  square;  bard 
twisted  oottoa  twine  is  fastened  by  knoU  to  these 
loops;  then  the  other  ends  at  about  a  yard  or  toore 
ia  kngth  are  gathered  together  and  fastened  to  the 
wire  cage,  or  weight  desired.  A  high  wind  ii 
requisite  to  float  them,  unlesa  tbey  are  nude  ot 
tissue- paper,  when  a  light  breeze  will  carry  thenL 
Native  kites  are  a  great  nuisance  to  flower  ^rdsni, 
and  equestrians  aometimes  get  a  sudden  necUaoa 
of  string  and  paper.  Boa. 

OPTICAL   PKBNOUBNON. 

[87102.]— O-V  holding  a  pieac  of  silveredgls" 
horizontally  between  tbe  eye  and  a  light,  the  uoal 
uultiplied  images  are  seen. 

If,  now,  the  luitror  be  retained  in  that  poiitioo, 
ind  revolved  in  the  same  plane,  the  images  omi- 
loaing  the  chain  are  seen  to  oloee  up  and  open  gii 
ily,  at  tbe  same  time  that  they  ti  ~  " 


,en  a  aehoel- 


describe  a  circle 
is  thia  mov 
I  may  add 


J  this  query  il 


id  the  primary  image.  Ho* 
le  imaees  to  be  explsiaedr 
■tme  ago  to  pt 
laper,  I  sent  ' 
Dote  i>n'  the  sobject  to  yarnn^  It  waa  not  le" 
aerted,  and  the  Bditor  informed  me  that  tli> 
was  beoanse  tbe  subject  is  dealt  with  in  tb* 
textbooks.  I  then  inclosed  an  addressed  »w 
stamped  envelope,  asking  him  to  be  good  enon|l> 
to  give  me  a  single  reference  ;  but  to  this,  and  tn  ■ 
reuewed  application,  no  reply  has  been  given. 

I  am,  therefore,  compelled  once  more  to  seek  help 
in  the  "  E.M."  Surely  some  of  the  talented  contn' 
butors,  to  whom  we  are  indebted  for  much  uiafo* 
knowledge,  are  able,  and,  I  hope,  willing,  to  answ** 
Ihisquer-  ■  ^"    "   ='■  — ' — ■- 


Imperishoi 
mode  of  pi 


MSTALLIO   BASH  OOBD. 

aea  trial  of  this  apparently 
&1  on  a  hand  to  mv  foot-latla' 


stuff— 


iutmei 


J  my  foot-latla* 
the  core  beita4 
ap— wheteaa,  ^ 
1  strong  pi  ail^^ 
■e  should  have    ^ 


would  only  employ 
aash-ourd  (apparently  ot  flax), 

reliable    compound,    one    adapted    1  ,      ^^ 

ohanical  purposes  where  atrain  and  friction  ha*~ 
to  be  met.  I  ought  to  mention  that  in  remo^ 
placea  a  thong  of  damp  raw  hide  slightly  twiat*** 
the  ends  left  flat  and  beaten  with  a  maUst,  th<^ 
sewn  (ogetber  with  sinews,  has  done  good  Berries* 
on  a  rough  flywheel  of  wood  weighted  with  lead. 


AfaiL  15,  1887.        ENGLISH  MECHANIC  AND  WORLD  OF  80IENCB ;  MO.  a«151. 


MTnTiAND  ENanrss,  no.  ao  oi>abs. 

[17151.]— In  uoordaiiM  with  the  wish  eipcsued 
bj  "RoTBr"  (p.  113,  Ko.  62182),  I  now  b«g'- 
forward  ■  dniwuig  I  made  it  LeioMtei  LnooiDOti 
Depubnent,  AaEiitl,  IS6&,  at  Midland  "  ginglL 
•xpreu  gnffuie,  So.  ST,  whioh  will,  I  trust,  farniih 
(kg  dcaiied  iiiformatiun.  This  eagiae  waa  de- 
tlpwd  bj  tlie  late  Hi.  M.  Kirtlay,  and  oonatmatad 
at  Darbj,  1866. 

DianiBter  of  ojlindera IBiin. 

IiBDgth  of  atroka    22in. 

I>iametai  of  diiviag  wheals  (new)...  Gft.  8in. 
The  tractire  force  for  eaob  pound  of  effeutii 
piNtnre  on  the  piitona  beiug,  therefore— 


King'*  CiOM  ta  we  the  wuiking  uf  Hiiiie  of'theie 
Bgino,  and  from  m;  notes  I  find  that  upon  D 
anrage,  with  a  load  of  »-lh  Tehjcles  at  iVSl  mill 
HhoDT,  the  oooaainptiop  of  goal  wu  21'231b.  _ 
■ile.  ThiawasaTery  goodporfonnauce;  tat,of 
econe,  tba  weight  of  vehiclpe  waa  Ter;  difleceat 
n  jaan  ago  from  what  it  ii  now. 

Olement  X.  Btretton, 
Amalgamate 
■3  Servuit*. 


SOKB  BXFBSaS  BXTN8.-I. 

[!7105.]— DOKISQ  the  last  few  month.  I  hL._ 
nida  leveial  eapeciiLlIf  good  rune,  lome  abort  pai- 
tieiilirB  of  which  will  probably  be  at  intereat.  The 
lollowing  journey  naa  made  Sept.,  ISSii,  No.  ],6GG, 
ud  I  eoachea :~ 


'St.  Pdiwrae   ... 

{Milepoat  

St.  Albana     ... 

Luton 

Hile  poit  

Bedford..."!'!-" 

dep.l 
Leieaetei  ...  ( 

Trent i 

r.    .       '*•«*■> 
Darby 


7  17  fi9  ise 


The  engine  from  Leioeeter  to  Derby  waa  No, 
M^.  Between  Bedford  and  Leicester  the  quiokeal 
■Ulf  was  69  milei  an  hour,  and  the  aloweat  42.  The 
KU  would  haTe  been  made  in  ;iS  minutes  but  foi 
•igiul  slaoki  at  Itcbeater,  Wellingbiu',  and  Wig- 
"«>■  Kappa. 

BAILWAT   BBAEBS. 

[27106.1— Hb.  G.  ElGB^iAN,  page  130,  attempta 
>>  Uuow  diuiedit  Qpon  the  renulta  obtained  at  the 
uncathira  and  Yoikshire  trials  in  1880  ;  bnt  if  he 
Mi  been  then  freient,  or  had  carefully  read  the 
"VIA,  h«  would  haTe  known  that  the  leaultc  were 
Mteetly  obtained,  and  that  the  quotation  he  gives 
J^Hi  to  the  dlffereDt  weights  of  engine!  and 
■Ike  focoa  mliad  to  them,  whereas  the  ilip^pe 
•«faU  I  n&md  were,  ot  oooiw,  nude  without 


the  enginea,  and  are  coireot.  The  triala  of  1880 
aretbelut  official  ones  on  record,  and  therefore 
till  othcra  take  place  they  famish  data  which  we 
moat  accept  for  reference. 

"     "     "  brake  qnottion  from 

jreiT  Qinerant  Btanaiw'-'  * —  "-'  —'--*-'-  ' 

coniidt 

brakes,  that  "sapren 

On  the  other  hand,  I  maintain  that  the  Brit  ,    . . 

tiOD  of  Tital  importance  is  tjficiency.     He  desires 

to  have  an  apparatas  made  nith  the  leaat  number 

of  parts.     I  cundider  that  brakes  ought  to  be  the 

very  best  tife-saving  applianoes  than  can  be  ol>- 

Uined.  The  brake  at  Peniatoue  waa  very  "simple  " 

in  oonatraction ;  but  tbe  result  of  that  "simplicity" 

wsa  that  it  failed  to   aave  the  lives  of  24  persons 

and_'preTent  icjarisi  to  G2  othera. 

The  letter  of  yonr  oorreapondent "  H.S,  and  LV 
page   131,    shows— a   fact  well   known— that  the 

numerous  failniea  \  bat  perhaps  Ur.  Kierusn  will 
inform  him  that  to  tie  the  coupling  together  with 
string  is  about  the  moat  "  siniple  "  method  that  can 
be  suggested.  Would  not  Jamea  Watt  have  COn- 
siderwd  it  rather  nnmechsnical  7 

element  B.  Stretton, 
Consaltlng  Engineer  Amalgamated  Boolety 
of  Railway  Bervanta. 
40,  Saxe  Coburg-street,  Lotoeator,  April  T. 


•hadea  or  degrees  of  aBtnTatioii.  He  Is  tben  uksd 
to  matek  tbe  ones  given  to  him  from  the  elcelns  in 
tbe  bnndle,  and  not  to  name  theii  oolonrs  at  all, 
Ifj  now,  hs  places  aide  by  side,  say,  s  pale  green 
with  a  fawn,  or  ohoeolata,  or  pink  of  the  same  de-  . 
gree  of  white  aataration,  or  iC  be  hesitates  and 
says  they  are  neatly  but  not  qnite  alike,  a  third  is 

even  him,  of  the  same  colour  aa  one  of  the  first, 
it  of  a  greatly  diSerent  [darker]  ihade.  If  then 
be  pntsthe  two  lighter  oolonrs  togfstber'is  being 
moat  alike,  he  ia  colour-blind,  and  is  judging  solely 
by  tbe  amount  of  white  saturation  and  not  by  the 

Some  of  yonr  correspondenta,  again,  are  rery 
irate  at  what  they  term  the  dirty  eosonra  of  soma 
■amplea  shown  as  tests  at  some  exhibition:  but 
that  is  ^nite  intentional,  and  ii  the  basis  of  Bnll'e 
(Chiiatiania]  quantitative  teat  to  estimate  the 
smallest  amount  of  colour  which,  when  mixed  with 
frey,  is  recognisable  by  the  normal  eye.  The 
normal  eye  can  always  detect  the  colours,  however 
much  mixed  with  grey ;  but  the  colanr-bllnd  oon- 
fnse  the  complemenian  oolonra  more  or  lesi,  aO- 
carding  to  the  amount  of  their  defect, 

Culour-blindDns  in  some  degree  is  very  common 
in  men,  nearly  five  per  cenC  \  muuh  leea  so  in 
women,  hsrdly  '3  per  cent. ;  the  red-green  form  is 
the  moat  nsnal. 

Jost  one  word  as  to  "  W.  A.  S.  B.'s  "  remarks  on 
Humer  and  ccdonr.  We  all  remember  Mr.  Olad- 
tlone'a  nation  that  the  Greeks  were  colour-blind 
becanse  they  nsid  the  word  pnrple  for  almost  all 
ooluura.  The  simple  factseems to  be  that  for  fabrios 
at  least  they  had  bnt  one  dye— vix.,  that  obUlned 
from  the  jropAupa,  ot  purple-flah  (Hurex  atid  Pur- 
pura ep.),  which  gives  a  moat  varied  series  of 
coloura,  beginning  from  pale  yellow,  going  throngh 
all  the  reda  and  brown-reds  np  to  a  true  purple, 
ding  to  the  quantity  uaed  and  the  ears  taken 


cal  license  t^  designate  the 
wiDS  BB  purple ;  and  "  W.  A.  S.  B."  most  remem- 
ber the  deep-blae  aeas  of  Hellas  axe  not  to  be  oom- 
-red  with  the  article  aa  found,  say.  at  Sonthand 
.-  Hsrgatej  had  Homer  lived  at  either  of  these 
places,  he  wonld  probaUy  have  used  taolhei 
-  -itaphor.  a.  O.  K. 


nlour  blindne 

When  Holmgren'e  colour-teats  sronsed  the  candi- 
date ii  never  asked  to  name  colours,  because  man; 
colour-blind  persons  know  oolonre  truly  by  ednca- 

The  method  of  using  coloured  skeins  is  to  plane 
them  in  a  heap  upon  lbs  table  :  the  snrgeon  then 
plaoea  a  pale  green  before  the  candidate  and  tells 
bim  to  match  it  with  coloon  wbiob  are  in  anyway 

In  ibt  esse  of  green  blindness  be  will  match  the 

Eale  green  with  other  ehades  of  green,  pale  grey, 
uff,  and  pink  ;  if  very '"'"  ~"'' '"' 


[27109.1— The  promise  made  by  the  Govern- 
ment that  legislation  shall  take  place  to  enable  the 
Board  of  Trade  to  decide  on  the  neoessity  ol 
plaoea,  and  Uie  Loan  Commissioners  only  upon  the 
security,  is  a  mere  sham  so  far  aa  it  aSords  any 
prospect  of  getting  proper  harbouni  made,  "the 
importance,  nay,  the  necessity,"  of  which  Baron 
H.  de  Wurma,  of  the  Board  of  Trade,  urged  in  my 
presence  little  more  than  a  week  uu. 

Wb  require  at  least  two  largo  harboura,  one  on 
I  {  each  side  of  this  iaiand,  to  shelter  our  navy,  and 
pruteot  our  food  shine  and  mereantile  marine  tioth 
from  shipwrecka  and  from  craisars  in  oaae  of  the 
calamity  of  European  war.  The  present  lesder  at 
the  Honae  of  Commons  (Mr.  W.  H.  Smith)  said 
not  lung  ago,  "  If  our  food  ships  were  interfered 
with,  we  sbonld  have  no  employment  for  not 
working  men  or  food  to  eat,  but  wB  should  have 
riot,  revolution,  and  a  state  of  things  too  terrible 
to  pieture."  A  grant  of  half  a  milliau  a  year  for 
six  years  is  also  needed  (only  the  cost  ot  thjee 
ironclads)  to  assist  private  enterprise  tu  oanstmat 
fishery  or  coasting  vessel  harbours,  and  save  Ute. 


a  pinx  ;  ii  very  cumpieur,  kilu  scaiLcb. 

.e  second  ease,  that  of  red  blindness,  a  red 

will  be  matched  with  bruwns  and  greeuiab- 


In  every  extreme  cases  of  DOlour-blindneas  red 
and  green  are  confused  iadiscrimiiiately. 

Coluur-blind  people  conf  ose  the  colours  on  tbe 
red  eide  of  the  spectrum,  and  the;  also  confuse 
the  colours  on  tbe  violet  side  of  the  speotrum, 
and  the  rest  ot  the  speotram  appears  to  them  as 
a  neutral  stripe ;  but  the  oolouri  on  the  red  side 
and  the  culours  on  the  violet  side  are  dis- 
tinguished US  separate  culuuis  by  them. 

J.  !•.  Kerr,  0.1^.,  M.B. 

Crawshawbootb,  Uanohester. 

OOLOITB-BIJNDITBSS. 

[2T108.]— Uay  I  be  allowed  to  offer  a  few  re- 
marks unthe  subject  of  testing  for  ooluur-bliudnesa 
new  being  diseuaaed  In  your  cclumns  ? 

The  method  of  discovery  of  thi>i  defect  uaed  by 
ooulista  differs  considerably  from  that  which  your 
cortsapuadents  nnite  in  condemning.  Persons  ans- 
pected  are  not,  or  ehusld  not  be,  aaked  to  nanie 
certain  coloura  submitted  to  tbsm,  as  the  know- 
ledge of  the  deeignatiuQs  of  oolonra  is  limited,  and 

follows.  Some  skeins  ot  Berlin  wool  of  vaiiuna 
coiaurs^  not  too  bright  to  begin  with,  are  given  to 
the  patient,  together  with  a  large  bundle  of  skeins 
of  all  poasiUe  oolonn  and  of   the  moat  varions ! 


These  a 


stiuual  D 


tb^n  of  local  benefit,  and  I  trust  that  oon- 
siicnencies  will  press  on  their  Uembars  of  Parlia- 
ment to  mcve  adjournmenta  of  tbe  House  on  the 
Clea  of  urgency  to  save  bumsn  life,  sa  well  as  to 
ring  the  subject  forward  on  every  poasible  oooa- 
aiun.  Tu  construct  these  harbours  would  very 
much  save  tbe  tnipsyer'a  pooket,  facilitate  a 
volunteer  organisation  for  coast  defence,  aa  the  key 
whereby  to  promote  the  proaperity  of  eommeroe  or 
trade,  and  give  permanent  employment  to  an 
enormous  number  of  artisans  and  Isbonrera.  The 
way  to  put  a  atop  to  the  terrible  risk  pio- 
tured  by  Ur.  Hmith,  to  the  munstroua  aacrifiee 
of  lite^  and  to  this  mere  pretence  of  miti- 
gating It,  is  for  constituencies  tu  determine  not 
to  suppurt  the  adherents  of  any  political  party 
which  pots  office  before  auch  urgently  necessary 
work,  and  then,  for  expediency's  sake,  that  whioh 
is  necessary  will  be  done.  Perhaps  1  may  say  one 
word  about  this  society,  which  has  kept  this  sub- 
ject constantly  before  the  public  until  suooeia 
csnnot  now  be  long  deterred.  Tbe  amount  of 
public  Bubacriptiona  and  donations  received  daring 
tbe  ail  yeara  uf  its  exiitcnoe  does  not  yet  reach 
£800,  or  about  fl30  a  year.  There  are  upon  iU 
committee,  amongat  othera,  twenty-aii  M.P.'s,  all 
pledged  in  writing  to  attend  four  ur  five  timea  in 
L —  J'n^y  it   Is  to  guard  and  forward 


lobliu 


rtLe 


J  beginning  h 
-arbyseeing  all  the  books  and  every  eeparate 
n  of  receipt  and  eipeaditnia.    BabsorlptiMii 
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Buy  bi  Hut  tu  Mi-Kiri.  ContU  uid  Co.,  m,  Htruiil, 
ftirllie  RsruiiK  lUrlHiur*;  ind  if  tboia  poudiieil 
of  wullh  Iwrl  )»im   luurs  lllwr^,  iri  ihuuld  not 


now  b«  diiiwiiInK  1, 


[J  [Kiur  tslluiri  every  jMr,  u 


.,._ ciprsmd  thst 

1  ni'itluDl  uugbt  not  to  dlngrMa  th>  Unlua 

ThiiM  who  oanniit  afford 
Dcmtribulo  In 


k>  labiotlbo  money  oin 

irk— letting  pstitluiu  aiimed,  J 
will  bu  jjUdly  forwarded  to  Uii 


su|>i«  uf  whioh  will  bu  ijUdly  furwuded  to  Uicm. 
Bvary  wi>rkln|[uiiin  uliinilil  hafp  in  thii  if  bedcairsi 
ia  kn*p  hi«  fuuily  fnim  tho  rrutiditioD  dcioiibed  by 
Ihaprwonl  leiulgr  u(  Dig  lliiuis  of  Commaaa,  or 
bu  any  lynilialiiy  fur  tho  wiituwi  and  orphani  of 
th*  pour  luan  wburcritb  liacHuae  uf  otbera  negUak 
rounder  nsd  Hon.  Sea. 
Niktii>nal  ItufiiKs  Ilaibuiua  Suciety. 
17,  raillamenl-ilret't,  April  11. 

WIICBKURST      ICAOHINB      WITH 
DOUBLB  SBOTOKS. 

[!7lln.]— I  AM  maDh  ul.liged  to  Mr.  Wimaharat 
tar  tbe  kind  aaggoatl         ■      ■  ■    - 
ircek.    I'ethapi  I  dli 
there  la  no  a|iiioe  (■  _^._..      _  , , 

print]  betireea  tha  revolving  luaulating  plate  and 
,e  bank  uf  tho  working  diao  against  whioh''  '~ 
',    Theaolid 


ir  tbe  kind  aaggoatlona  in  bia  letter  ('iTo^n;  iMt 

.  ___.    : .di.inotmfikBil'iir"- -'  --  "--' 

there  la  no  a|iiioe  Capirlt"  i.,  o( 


I  Blear  tbat 


to.aQdbeiDaatual 


loiolatini  plate  n:   ,  „ 

ninlaat  with,  the  aeoturi.'d  plate, 

I  am  oonatruiitlng  an  experimental  four-pUta 
molttplo  maohine  un  thla  plan,  with  aandry 
Klteratlona  in  poaltlon  of  aootori,  ie.,  and  ahall 
hiTO  pleaiure  in  reporting  the  eiaot  performanoe 
aa  loon  ai  I  am  able  to  liuiah  it.  H.  W.  L. 

ODIO  FOBQH. 

[STlll.)— rEttHArs  thoae  who  are  pnizled  by 

the  riperiiueDte  deeoribed  under  this  head  will 


explain  tbe  following.  Take  a  pleoe  of  india- 
rnbbei  tube,  say,  liu.  in  diameter,  band  it  Intu 
aU-form,  and  hold  one  end  in  eaeh  band.    Pill 


a  tbe 

water  will  remain  iteady  la  each  limb  ;  bat  if  it 
•boold  oTfiflow  drat  at  one  end  then  at  another, 
the  eipeiimantar  will  be  oompellad  to  believe  in 
ndlo  force,  anleai  he  adopla  b.  twmmon-taaaa  view, 
and  reoognitaa  the  aimple  fact  that  it  ia  impoaaible 
to  bold  one  band  itiil,  mucb  leaa  two. 

Jonathan  Oldliead. 


[STllS.1-1  WAS  one  of  a 
•eiriee  held  on  flood  Frldaj  aft 


_ If  afternoon  in  t^t.  Jobo'a 

«hiiTcli  here,  and  beard  Ihia  deolaraliun  from  tbe 
pnlpit,  luDChing  on  a  aabjeat  I  am  greatly  inter- 
Wtedin. 

"Wbilat  the  deed  of  the  Crota  waa  beiog  eaaeted 
OB  Calvary,  there  wja  ■  celebrated  Egj'ptian 
Wlronomer  miking  eeleatial  ubeervatioos,  who 
notind  the  atrange  dukneas  whioh  tell  on  tha 
•arth  and  coold  make  nothing  of  it,  aa  it  wu  oer- 
tolnly  not  dne  to  any  eclipse.  He  at  oaae  can> 
eloded  that  the  Almighly  irae  cither  anffering 
HimerU,  or  wu  in  rympithy  with  aume  auScrei," 

Thii  ia  certainly  a  atrange  alatement ;  and,  I 
wnlaat,  new  to  me.  I  eannut  find  any  mention  of 
Ibia  celebrated  Htronomer  in  any  reoord,  uld  or 
JMW.    A  tact    like  thi«~if  it    were  one— would 

ifly    have   been  commonly    known   and  widely 


a  know  whether  any  reader  baa  en 
«oma  aoruea  any  mention  ut  it  ?  I  ahoold  be  gla 
eapecially  to  have  the  opinion  ot  ''oar"''F.It.A.S 
•o  the  point.  If  neceaiary,  you  can  hare  the  nam 
of  the  clerg)-man  who  ia  anawerable  for  the  itati 


BKLABOIHa   HOLES. 

[KIlS-J-Ti'  Iboee  joung  unaleuTt  who  do  not 
yoaaaat  a  alide-reit,  I  can  recommend  a  simple  and 
«»aj  way  of  enlarging  deep  bolee.  nr  turning  them 
into  tapers.  The  work  being  died  in  a  cbnck,  oi 
..J  ; rooden  cylinder  and  revolved,  gel 


•  Ihree-nirner    61 1 . 
^Dootbed  and  aharpened  on  a  grind- 
IW  T-net  acniag  the  hole,  below  the  lii 
■     ■  ■    Ui  allow    ■      ■■ 


le:  plai 


itcentree, 

1  that" point.    Lean  the  edge  abonl  )in.  intide 
hole  luwarJt  vou.    Mtke  alow  revolution,  and 
«vrk  gndnalty  to  tbe  bottom  of  boring. 

Foe  catting  a  taper,  make  a  gange  in  wood  of 
doind  pn^oniona.  hold  yoai  file  diagonally,  and 

E  la  work  ••  beftirti,  oocuiooally  teating  the  hole. 
B  bMi  i«  cat  thia  below  gacn  and  uac  it  ont 
aflarwardi  in  amoothingthe  tnrlace.  The*ethre»- 
wncr  filea,  when  their  teeth  are  worn  out.  nuke 
Ik*  beat  of  ratting  loola,  their  aD{I*a  of  60^  being 


ready  made,  and  their  ateel  very  bard.  For  braaa, 
tbe  Biinare  rod  90^,  hardened,  will  be  naed  in  tbe 
above  operation.  Bon. 

AttXTBOUa  VAPOUB. 

[37IU.]-r  HAVE  not  misread  "X  P.  S." 
(27003).  tie  plainly  aUtea  tbat  "  ateam  and 
aqneoai  vapooi  are  totally  diitinot  forma  of 
water."     It  u  to  thia  atatement  that  I  demnr. 

But  he  alao  atatea  in  effaat,  and  "  F.  S.  C." 
fathers  it,  that  vapour  ia  in  large  ijoantity  (iteam, 
"  A.  P.  H."),  and  nut  if  it  be  mixed  with  relatively 
large  qnantity  of  air.  "  In  tbe  latter  oaae,"  aaya 
"F;  H.  C,"  "tbe  free  oiygan  of  air  protecU  the 
moleonla  of  water."  la  thia  a  f aot  ?  Ia  it  trna 
tbat  tbe  iron  being  aufBciently  heated  to  decorapoae 
water,  will,  on  aoming  in  contact  with  moleoulea 
of  water  and  free  oxygen,  be  oiidiaed  toMj  at 
eipenae  of  the  luttecV  It  neems  to  me  that, 
although  the  oiidation  would  be  mainly  efteoted 
by  free  oxygen,  fat  whan  a  molaonle  of  water 
oame  in  contact  with  the  iron,  it  would  be  decom- 
posed, and  tbat  a  propartionate  amount  of  tbe 
oiida  would  bo  thua  formed.  I  hope  "  P.  3.  C." 
will  not  think  me  nasty  partlonUr;  I  ask  for 
iofurmation.  KenBlSBtontan. 


REPLIES   TO  QUEBIES. 

•,•  In  their  amviri,  OorrwpmdmU  art  rttpem- 

Uy  rijtmltd  te  mMCion,  in  a     '    '     ' 

dnimiir  uf  tht  qvtrp  atkii. 

[6125&  and  61G12.] — BmbrocntlOD. — Food  for 
Anlmala.— Ti> "  Backwoodsman,  Lob  Angeles, 

Califumia." — I  have  put  thia  heading  in  hupea  of 
catching  your  aye,  though  I  want  to  aak  a  question 
about  emigration.    I  sea  from  yoar  addreaa  that 

Eou  live  very  near  tha  frontier  of  Meiioo,  and  I 
ave  jnat  read  in  tbe  Pall  Mall  Gaulit  of  the  Ttb 
April  a  moat  glowing  account  of  the  Paninaula  of 
Lower  California,  in  Meiico,  aa  a  field  for  Dolooiea- 
tion.  There  we  are  told  that  English  aettlers  are 
wanted,  that  nrtisune'  wagea  average  £1  a  day 
and  labourora'  tOs.  Uost  astonishing  of  all,  that 
actiaana  aeem  to  be  wanted,  and  that  neoeaasriea 
are  ao  oheap  that  a  man  can  live  on  two  daya'  work 
a  week  and  aave  tho  regt,  or  aend  it  home  Co  help 
hia  poorer  brethren  to  oome  out.  Pnitber,  that  the 
MeilcanGavernment  is  beouming  stable  ;  no  trouble 
with  tha  few  Indiana  need  he  feared ;  tbat  by  a 
Mexican  conces.'^ion  the  aettlflra  eacsua  tbe  45  per 
ctnt.ad  ra/arcm  duty,  and  can  get  their  auppliea' 
from  England  and  establish  a  market  for  their  pro- 
daoa  in  the  mother  country.  We  are  told,  too, 
that  if  a  settler  can  bring  out  three  months'  supply 
he  ia  certain  almost  to  be  able  to  anpport  himself 
and  family  tram  that  time.  Can  you  confirm  thia 
for  the  benefit  uf  the  many  artisans  who  read  the 
"  E.  M." ;  or  can  von  get  a  flonfirmstion  of  it  aent 
from  tbe  British  Consul.  Mr.  Mortimer?  Will  yon 
also  give  us  aome  idea  of  the  cost  of  the  journey 
and  beet  route  from  England,  and  anything  else 
which  might  be  uf  service  to  nn  intending  emigrant? 

Oval(ninck.-Tb  

to  my  query  about 
I  with  a  wooden 
chnck  BCrewed  on  to  my  oybI  chuck,  and  traced 
the  lines  with  a  pencil  in  different  poaitlona,  and 
find  what  "  Hyde  aaya  is  quite  correot.  Although 
I  am  not  able  to  do  the  turaiue  of  ovale  perfectTy, 
I  anppoae  there  ia  no  remedy  but  "  try  again,"  aa 
»C.  L."  odviset.-CHuacHHiLL. 

[61498.]— IndnoUon  OoiL— I  am  much  obliged 
to  Meaan.  W.  Holdert  3.  Bottone,  "  Electrician," 
Ac,  fur  tha  information  they  bare  given  me.  1 
hare  tried  three  celli  of  Mr.  Bottone's  recipe  with- 
oDt  the  slightest  result.  1  hare  enlarged  the  cell, 
1  have  seen  that  at]  connections  are  clean  and  fitted 
properly,  aa  advised  by  "  Bohadil,''  and  have  fol- 
lowed up  Mr.  Conry'a  inatructiona  without  any 
action  except  the  spark  at  contact-breaker;  the 
armature  did  not  vibrate  at  all.  Ai  a  last  resource 
I  nuwound  the  secondary  coil,  hot  there  waa  no 
breakage  or  defective  insolation.  I  do  not  onder- 
etand  anyth  ing  about  tbe  making  of  medical  coils, 
and  therefore  cannot  give  my  iustmotors  much 
knowledge  concerning  it.  Only  one  site  of  wire 
was  wound  upon  tha  magnet,  but  I  alwayi  under- 
stood there  waa  a  niimarv  coil  of  thicker  wire.  I 
will  now  ban 
wonld  a  coil  a 
shall  I  connect  the  primaiy  and  secondary  colli 
together.  Should  I  connect  the  primary  to  one 
connection  of  the  battery,  then  have  the  secondary 
(vnnection  to  another?  If  anyone  will  show  toe 
the  way  to  proceed,  I  shall  be  glad.     I  have  the 

— -— let,  contact  breaker,  and  platiniun 

~  medical  coil  I  want  to  make. — 


maniet, 


mj  oblifation  to  "  Vladimir "  f or  hii  1 


monicatian  by  again  thanking  bim.  I  ahoold  have 
done  this  earlier  bnt  for  a  severe  illneea.  The 
diagram  from  Bell's  "  Uluitrationa  of  the  Dif- 
rerential  Calonlns,"  sent  by  "T.VIJ'  it  very  in- 


1-^ 


bookseller  reparta  that  it  is  out  of  pr 
advertise  for  it,  but  I  have  not  been  >oij  .lu;- 
ceaafol  in  my  attempts  in  this  line.  I  qoite  ooneor 
with  "Vladimir"  in  the  opinion  bo  eipreisaea  of 
tbe  works  of  Mr.  J,  R.  Young.  Having  oocasioa 
to  refer  to  one  of  hia  books  many  yeara  ago,  I  was 
■-      ith   its   Inc-'-^  ■■-'   '   — ' — '  •" 

of  them  I  obtained  with 
great  difficulty.  Before  I  could  procare  one  at 
them  ("Cubic  Equitiona '■),  I  advertiaed  dnring 
many  months  in  aeveral  Bngliib  periodicals,  u 
well  aa  in  two  Belfast  newspapers.  Mr.  Young  ii 
one  of  the  few  English  writers  on  mathematioa 
who  says  what  he  has  to  say  in  his  own  word*.  On 
looking  over  tbe  nnmcroos  elementary  works  pab- 
liibed,  una  cannot  but  be  struck  with  the  repetitios, 
sentence  by  sentence  and  almost  page  by  page, 
freqncutly  to  be  met  with.    I  have  no  coafidenea 


folio  Vf  ing  I 

of  American  matbemiCical  boaka,  ana  anwiif 
others  works  on  "  Tbe  Calonlua,"  by  Olnay,  JiAb- 
aonand  Rice,  Bowser,  and  Taylor.  Tbeworkbf 
Olney  appeara  to  me  admirable.  His  method  u 
treatment  and  hia  style  are  hia  own.  His  illin- 
trationa  are  most  apt,  bis  warnings  and  oautiou 
to  tbe  students  are  moat  opportnua,  and,  <n 
the  whole,  I  am  inclined,  from  tbe  cursory  exa- 
mination I  have  made  of  it,  to  think  it  one  of  tbg 
most  lucid  treatises  on  the  caleulos  in  the  Bngliili 
language.  Another  volnme  has  yet  to  be  iaansd  U 
cumplate  the  work.  Like  Mr.  Yaang,  he  pnKcedl 
as  one  who  is  conscious  tbat  he  knowa  what  be  bsi 
to  say,  and  knows  bow  to  aay  it,  without  bamnring 
the  language  uf  anutber.  Such  oonfidence  ia  an 
author  liegeta  coulidence  in  hia  readers.  He  bsi 
much  to  say  on  the  subject  of  auooeaaive  differen- 
tiation, and  I  do  not  doubt  that  when  I  applv 
myself  to  that  portion  of  his  book,  what  I  shill 
find  there,  snppiemeated  with  tbe  informalin 
kindly  fomiahed  by  correspondents  of  tho  "  K,  IL," 
will  give  ma  tbat  clear  notion  of  the  meaning  ol 
Buecesaivc  difforentiation  which  1  daaire  to  poiseaa, 
and  whioh  I  hove  long  felt  the  want  of.— TIBO, 

[fil7]7,]~01teiiiioKl   PrecipltatB.- When  ai 
containing   silver   nitrate    and    copper   anlphata, 


d.    Probably  the  preoipiiateia  Ait 
ipoaition  of  tbe  silver  oompoond. 


Try  adding  a  further  exceca  of 
and  do  not  allow  to  atand  in  tho  light ;  uui  uwj 
remedy  the  cause.  Or  may  be  yonr  silver  nitnta 
contains  soma  organic  imparity  which  tends  to 
bring  abont  decomposition.  What  length  of  tino 
do  you  mean  by  a  aburt  time  ?  Tou  do  not  laj 
whether  tbe  piecipitute  was  large  or  only  alight. — ' 
HBSBlf  J.  Hahdv,  F.G.S.,  Sheffield. 

[61819.]— Fainting  on  PolfBh.—The  belt  nf 
to  accomplish  the  result  aimed  at  woold  be  tO 
scrape  off  the  poliah  for  a  jiufficient  apace;  paiaf 
the  initials  on  the  wood,  and  then  varnish  ate*' 
them.— Nrs.  Dob. 

[iil3-20.]— TTmbratlaA.— Are  not  tbe  ribs  nsd^ 
in  una  piece  of  steel  P— E.  G.  M. 

[G1SS1.1— Fixing  Emary.— The  emery  may  b« 
mixed  wiih  glue,  or  even  wit^  water-glass  3  but  ixa 
aoch  a  caao  it  is  purely  a  matter  of  esperimant.— — 
J.T.  M. 

[G18M.]— Three-Ineh  O.O.— 
find    Bttiaei  -  -■ 

Prismi 


on  "  Object-Glaes  Working,"  b^ 
,  ..■■  in  Vols.  .XXXVL  to  XXXlt- 
Tbe  polishing  processes  are  described  in  Xoi.  !i7v* 
982,  SiO ;  but  it  is  not  easy  to  make  a  precii  of  tbtf 
directions,  especially  as  they  are  the  most  im-' 
portant  of  all  m  connection  with  objeet^glaai  work—* 
ing.  It  need  scarcely  be  mentioned  that  min^ 
back  volumes  contain  information  on  the  sabjedP 
— perhaps  aa  muoh  as  tbe  qnetiit  reqairea. — Scs^ 
Dott. 

[•^13:]9.]  —  Twlat- Drill  App&ntaa.— All 
"  Country  Parson"  needs  to  make  a  good  twists 
drill  is  a  round  file  and  vice  ;  prepare  bis  blank  in 
lathe,  place  in  right-bazid  side  of  vice  by  the  abank, 
hold  tile  at  Che  required  angle,  and  workaway; 
but  if  "  Cuantry  Parson ''  will  advertise  his  sddreM 
I  can  put  bim   in    possession  of  a  drawinf-  of  s 


[£t839.]-Twiat-I)rlU  Appustu.  — I  aa 
tempted  to  reply  to  "  A  Conntry  Panon^l'  aa  I  hai 
the  same  aspirations  a  few  yean  ago,  Bnt  I  soon 
found  that  the  manutactnra  of  twist  driUa  is  a 
waste  of  time  to  an  amataiu,  althooch  I  Snd  it 
naafol  to  be  able  to  make  a  twM  cEoMC  or  ttf 
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^ 


when  reqaiied.    There  »ro  two  o 

■  '■  C.  P."  fil  OQ  to  the  top  plate  of  1 
tubed  to  i»dille,BgODd  itroag  catt 
of  runniag  >  mJling 


three  pcBotiwl 
;i5:— Fii»t,,  let 
ii  i)lide-iei.t,  it- 
rfwDe»p»bie 


b  being  aMd  nitb  anitable  gaidi 
lathe  tlitn  ii  mad  u  the  holder  or  npiraJ 

■nd  b;  geuiog  oaa  reTolation  of  mmdiel 

•qua]  to  4,  8,  16,  ud  apnarde  of  Ecrew.  The  oalj 
tiinble  li  to  get  *,  itrong  and  steady  enough  --■■-- 
frune,  And  ■  good  Hyatem  of  lead  palleyH  fo 
Beoond,  there  »  the  apparatna  of  Meiars.  Selig 
BoniieDtbal  uid  Co.,  which  wu  discuiaed  som 
moathi  ago  in  the  pagei  of  "Oun."  Its  defect 
are  alto  ttability  and  trouble  in  making  outten 
ThlH,  there  ii  ■  biokU  effective  milliog  man^bio 
for  nae  on  lathe  bed  to  be  hitd  fur  £i;  or  £S  ;  but  i 
reqniraa  a  ipiral  head,  wbinh,  with  gear,  wuuld  ooi 
kbout  £6,  and  (bis  ia  what  I  me  at  pnuen 
Fourth  and  laatly,  there  are  tbe  usual  makeri 
plant.— V  C  tC  A  N I T  B. 

[S18M.]-~Wmaw  Wood  fbr  Telephono.- 
Ad^  part  of  willow  which  can  be  out  into  thi 
■tiilia,  and  be  plaited  or  woveo  (ogatber  after  tb 
taabion  of  atiawberrr  pnnneti,  but  much  oloser.- 
T.  B. 

Seiees.]— E&leldoaoopio  Fictarea  on  Scresi 

of  plktinited  glasi,  and  are  moualed  with  a  conve 
leu  at  each  end;  thoa  mounted,  the  apparatti 
takei  the  place  of  the  ordinary  lanteni  objeotivi 
and  will  produce  beautiful  patterna  upon  tb 
Mreaa  if  a  rotating  ilida  containiug  tbe  fragmenl 
of  col<FaFed  glaaa  ii  ptaoed  in  the  ordlunry  elidi 
ftage.  (Prom  Lewia  Wright's  "  Light.")— E.  M. 
[61878.] —■Whl«Uo».  —  Ye>,  there  are  mo 
whiatle*.  aied  for  eignala  on  bouxl  ahip  ;  bnt  it  . 
not  likely  they  would  b«  wanted  on  luoomoCtvea.' 

w.  s.  l; 


(erred  to;  bat  there  ie  much  infurmat 
HoltiapfFal,  IT.,  and  almoat  everytbitig  ii 
nlumea  of  thii  paper — J.  C.  P. 

[61889.]— BtabiUty  of  SUpa.- 1  noald 
mend  thia  queriat  to  cunault  Macrow'n  "  1 


[61951.]— LcBfcL-I  beg  to  thank  "  Deni " 
miuh  for  hia  anawonto  my  query  ;  but  am  a 
loactiiaite  aa  he  luggeau.  altbouRb  1  am  oa 
ua  regular  dentist  (in  fact,  I  am  doing  >o  a 

Utlke  hit  place).    1  do  not  think  muob  of  "  l 

uuwec  and  bit  railway  compariion.  I  have  served 
iu}cars' apprenticeabip  to  deotistry.  and  am  now 
Ia  a  bertb  u  an  operating  and  mechanical 
Miitanti  and  "Oa"  aays  1  am  not  a  dentist. 
Firbspt  be  will  kindly  aay  what  1  am.— Dkns, 
PecWam,  8.E. 

[l>1»7.1— FreuoTS  Oaags.  —  Seeing  "T.  C, 
BhiMlV  reply  to  "  R.  A.  L.,  DeFon,"rB«paoting 
lU  sbore,  I  faerawith   aend  a  aketoh  of  a  email 


diaphragm  to  be  for  a  gauge  to  iodicale  to  100[b. 
per  aquare  inch?  A,  plunger  reatini;  on  needle- 
point B :  C,  ourrugated  diaphragm  of  thin  hard 
sheet  broaa,  to  centre  of  which  needle-point  B  is 
fastened ;  U,  abort  arm  conneoting  plunger  with 
bell-oTonk  E  ;  F,  abort  arm  connecting  bell-crank 
with  rack  G,  which  rack  geaie  into  pmion  H  <in 
ep indie  carrying  pointer;  J, arm  fur  bulding  end 
otapringK.-H.H.  D.  B. 

S  1980.1  — Two  PoxElea.- Thia  pnula  that 
ed  "  H,  H."  waa  meant  by  Mr.  Prootor  to  be 
_ )  pDXzle  at  all ;  but  by  putting  an  even  number 
ot  cella  (iustaad  of  odd)  be  vary  nearly  trapped 
'-inueU.  His  eaoape  (which  be  deaoribed  aa 
somewhat  of  a  sell '  )  ia  by  a  purely  grammatical 
dodge.  Yuu  are  forbidden  to  enter  any  cell  mure 
"lan  once,  but  are  Cree  to  ieavt  one  or  more  times, 
et  "  R.  U,,"  after  leaving  cell  A,  then  jmuie- 
.al«ly  enter  the  iame,  and  leaving  It  a  aeoond 

Tbua  he  will  liave  left  UG   and  entered  36,  but 

entered  none  more  than  ouoo.    He  will  have  left 

A  twice,  but  only  entered  it  once.— E,  L.  G. 

[61980.]— Two  Pnaxlea.- There   ia  not  much 

lubtthat  tbe  puiila  illustrated  by  "  B.  H.,"  p. 

3,  is  similar  to  that  meant  by  tbe  querist ;  but  it 

may  be  as  well  to  point  out  tbat,  if  the  oonditiont 


pntile  appeari-d  in  the  December  part  of  JTwoir- 
!<'/;(,  and  may  be  solved,  after  a  fashion,  by  the 
prisoaer  EUrting  frum  A  into  either  of  tba  adj< 


ing  cells,  and  eomg  baok  to   A  ;  then  prooeeding, 
the  ditgruD,  and  nambeiing  tiie  first  two  ruwt  A 


pleUd,  when 


owe,  and  find  himself  a 


cells  from  left  ti 


llowing 
he  cell 


{tmre  gauge  and  would  be  mnch  obliged  ti 
"T  C.Briatol,  if  hewillsij  if  it  would  answer 
It*illlMaacn  t>y  incloaed  sketch  tbat  I  have  «ub 
■Slated  ■  Dorrugatad  diaphragm  of  bard  sheet 
"Ma  (similar  to  the  Up  of  a  vacuum  chamber  in 
anuuroid  barometer),  instead  of  the  indiarubber 
<a.t  shown  in  "  T.  C,  BrietoVa  "  akatch.  The  ar- 
nagenieDt  ot  levers  is  alio  slightly  different :  tbe 
BOTesMnt  of  the  bran  diaphragm  beiog  leas  than 
tteludiarabberone^,  another  lever  haa  to  be  intro- 
daied  to  give  aufficient  muvement  to  tbe  pointer. 
Wanld  tSe  ezpaoaioa  and  ooutraetion  of  the 
plmiget,  Ad.,  affeotthe  movement  of  pointer  an v- 
lUag  to  apeak  of,  and  what  ought  tbicknesa  of 


2  8  4     6     8   ,     ,, .    „  . 

'  goea  from  1  into  7,  and  rctnma    to    1 ;    he 
goes  through  3  into  8,  and  through  9  to  8, 
paaaing  thence  into  A,  and  then  in  the  foUoi 
■rder,  10,  II,  6,  6,   13, 

mmadiately  below,  and  pastes  along  tbe  wboli 
ioa.  The  reit  ie  olear.  The  prisoner  can  entei 
:ell  3  Grat,  and  the  changes  may  be  worked  in  i 
great  many   ways ;  bnt  be   cannot  get  out  if  hi 

Eossea  "  through  "  auy  ot  the  adjoining  cells  ualeas 
e  does  ao  twice,  Hr.  Proctor  saya  that  thia  oell 
puule  is  rather  a  aell.- Nt'K.  Don, 

[62036.]- Power  of  SnBlue.— I  once  had  a 
modal  of  the  same  site;  it  prudnced  with  30lh. 
pressure  about  one-eat  power,  it  would  drive  a 
slowly  Tevolving  shop-window  advartiaameat,  and 

nothing  more.     Yours  would  do  about  tbe 

and   oeitainly  woold  not  drive   a  loc.p.  dy 

The   bailer,  if  vertical,  sbnuld  be    I'.'iu.  hi^ih  by 

«in.diam.,  and  plate  jjin- thiok._A.  V.  •■■ - 

BPEAE,  LUttichaixatr.  H,  Dresden, 

[62D6I.]— UnliiBBruBei  with  White  UetaL 
—Coat  mandrel  with  a  miitute  uf  Umy.!.!     '"     "  " 
Diay   water.-.*..    F.  SHAKESfEAU,  Luui 
U,  Dresden. 

[62004.]- SpoodlnK-np  of  I.athB.— I  should 
DDi  like  inch  an  arrangement  myself,  unless  ■ 
powerful  brake  vera  fitted  to  atop  the  flywheel  in 
about  four  revolutions.  Speeding-up  is  all  very 
well  for  oiroular  saws,  but  is  hardly  auitad  for 
lathea.- A,  F.  SHAKKdPEAK,  Lutliebaustr.  H, 
Dreaden. 

[62D6S.]— UioTometer  for  CtUIIiib,- Micro- 
metara  on  hand-wheel  of  poppethead  are  unneces- 
sary.   On    my   lathe    I    have   the  puppet  barrel 
divided  into  90  millimttrea,  tba  length    of    t! 
traverae.    With  these  a  hole  may  be  orilled   to 
quarter  of  a  millimetre  deep,  which  ia   abuut 

LULtiubaustr.    U,  Draadeu. 

[6208^.]- irilliaatlan  of  alnr.- Slag  haa  n 
up   to  tbe  praaent  been   uaed    very    mnch    cdi 
mercially.    Honntaina  of  ala^  form  tba  boriion  i 
ronnd  DowUia  ;  and,  in  fact,  most  of  the  country 
in  the  neighbourhood  ia  little  else  than  slag.  Hume, 

but  very  little,  is  used  for  road  making,  ani" 

fur  making  hideous  vasea.  At  Barrow  it  i 
fur  reclaiming  land  from  the  sea,  and  baa  proved 
most  sucoastfd.  In  Styria,  tbe  slag  flows  into  a 
separate  channel  from  tbe  molt«n  metal,  and  meet- 
ing a  jet  ot  water  ia  granulated  or  rednced  to  thi 
state  of  a  coarse  sand,  which  ia  than  availabti 
fLir  either  building  purposes  or  ia  thrown  away  ai 
waste.  In  SlaSordihire  and  tbe  Cleveland  diatriei 
the  (lag  ia  run  into  C.  I.  boxes  or  moulds  of  ehapei 
and  siiea  applicable  to  footpatha,  street  crosaings, 
and  tu  bailding  purposea.  These  bluoka  or  bricks 
are  aaid  to  be  bard,  onmpact,  and  to  make  a  ver- 
durable  material  for  pavements,  since  the 
have  a  high  orusbing  strength,  but  they  ar 
also  liable  to  erick.  Only  certain  quiditie 
ot  alag  are,  however,  available  for  the  proceai 
thus,  a  highly  caleareoua  alag  is  inapplieahli 
ainoe  such  would  obvionaly  absorb  moisture,  swel 
and  fall  to  pieces  after  any  prolonged  exposure  I 
tbe  weather.  Slag  wool  or  ailicala  ootton,  aomr 
times  employed  aa  a  coating  for  eteam-boilen 
aleani-pipea,  oisterna,  Ac.,  and  of  which  much  wa 


itad,  has  not  yet  had  any  extensive  practical 
csti^ju.  There  would  be  a  great  diSiiulty  in 
remeltiug  slag — vii.,  iu  obtaining  a  high  enoneh 
■  mperatnre,  which  would  have  to  be  equal  to  toe 
mperaturo  of  tbe  blast  furnace.  The  moulds 
ight  to  be  ot  east  iron  ;  sand  would  not  do,  be- 
.ose  the  slag  would  reduce  the  silica  of  the  sand, 
id  give  a  rough  casting.  Slag  from  the  Bessemer 
inverter  baa  lately  been  used  aa  manure ;  but  it 
baa  to  be  very  flndy  ground,  and  its  value  ia  on 
account  of  the  phoaphoriu  it  contains.  An  average 
analysis  of  slag  is  as  follows ; — Silica,  1 0  per  sent. ; 
HuO,  6to  8;  Oxide  of  Fe,  14  to  Ifi ;  A1,fito6; 
Lime,  40  to  4a ;  Magnesia,  9  to  10;  Phosphoric 
acid,  IB ;  and  Vanadium  {?),  '3.  In  Greenwood'a 
"  Iron  and  Steal,''  pnblisbed  by  Caiaell  and  Co., 
will  be  foand  general  information  about  slag,  out 
of  which  I  have  extraoted  pact  of  my  information. 
-C,  H.  C. 

[62092.]  —  Mloroaooplo  Shteea.  —  The  ad- 
jutage at  tbe  mechanical  atafe  is  that  ^n  oaa 
always  bring  youself  back  again  to  oerlam  fixed 
points  in  the  object,  whioh  you  cannot  if  ahifted 
by  the  fingers  only,- T.  P.  8. 

[62093.]— Mioroaoopio  Btasea,  —  For  tboae 
.'ho  really  intend  to  work  the  simplest  form  is  the 
tieat.  Learn  to  use  tbe  left  hand  tboronghly,  and 
M  will  see  in  ton  minutes  what  will  take  you  aa 
lor  tu  see  with  a  meohanical  stage.  Our  expen- 
se stages  are  the  laogbing-atocka  of  Continental 
boratorles.- B.Sc,  Plymauth. 
[63093.]- Imroenlan  Objectives.- A  No.  9  or 
one-ninth  of  Uartnach  ie  auitable  either  way ; 
igber  powers  are  of  no  use  without  in 
.8c.,  Plymouth, 


[63091.]— BBOterlolofry' — I  ahoold  aay  by  all 


acana  buy  a  J,in.  oil  immersiua  for  this  work; 
lut  I  doubt  It  a  good  one  can  be  procured  forXL 
L  firat-clasa  one  can,  however,  be  bought  for 
;.')  aa.,  and  it  should  be  remembered,  in  eboosing 
letwean  cheap  foreign  and  English  objestivaa, 
hat  a  Aia.  of  tbe  latter  is  equal  to  about  a  f,in. 
if  the  former.— T.  P.  8. 

[63091.]— Baot»riology.—"Vaoillua"  will  r»- 
[uire  several  objeotives  for  bacterial  work.  My 
jwn  experience  is  tbat  a  good  jin.  is  the  most 
uaeful  working  puwer ;  such  a  one  supplied  by 
Zeiasfor  40s.,  with  afairly  powerful  eyepiece,  will 
give  good  definition  with  magnification  up  to  nearly 
600  diameters.  I  partimilarly  reoununend  this  o1>- 
~"ve  aa  it  does  not  work  too  close,  and  I  oanfooul 
igb  a  cover  glaas  to  tbe  bottom  of  a  drop 
culture,  while  une  gate  by  its  nae  the  maximum  of 
light  and  surprisingly  good  definition,  even  with 
bad  liaylight  and  a  abort  tube.  1  can  work  with 
my  Itn.  with  oufavunrable  eonditinns  of  light  thab 
would  render  my  more  powerful  objectives  almoaG 
□•etcBs,  and  this  without  fatigue.  Tbe  osing  ot 
a  i  objective  requires  some  practioa,  especially  at 
)iact«rial  work.  It  ia  very  often  BOppiised  tbat  tbs 
greater  tbe  magnification  the  better  an  objeat  ia 
seen;  thia  dues  not  refer  to  bacteria.  "Vaeillua' 
will  require  a  iio,  for  eelatines,  baiidee  a  Jth  and 
an  immersion  lens,  the  Tatter  tor  confirming  defini- 
tion, drawing  to  acala,  or  measuring.—CTQNET. 

[62096.]- The  Onunlin  VUduot.— In  reply 
to  "  Inquirer,"  the  Crumlin  Viaduct  wai  oom- 
pleted  iu  tbe  year  18^6.    The  following  additional 

firtioulara  of  this  struotura  may  be  ot  interest : — 
ha  viaduet  crossea  the  valley  of  the  river  (Bbbw) 
iu  seven  spans  ot  150ft.  each,  tbe  total  \eagti 
being  l,OiOft..  and  the  greataat  height  2()0ft,    The 

Eiers  are  formed  of  hoUow  oast-iron  columns,  17ft. 
igb  and  1ft.  diameter,  bnilt  up  in  suooesaiva  tiarSi 
with  fourteen  columns  in  each  tier,  and  the  pier* 
taper  upwards  from  an  area  ot  27ft.  by  BOft.  at  the 
base  of  the  highest  pier  to  ISft.  by  30ft.  at  the 
summit  of  eaeh.  Tbe  columns  are  fitted  into  one 
another  by  aockel-joiota,  and  are  connected  in  eaab 
tier  by  horitontal  cast-iron  girders,  and  bv  borl* 
EuntsI  and  vertical  wrought-itou  tie-rods  tightened 
bv  wedgea.  Tba  main  girders  are  Warren  trnaaea, 
each  150tt.lung  and  H^ti.  deep.  The  oomprasaioi* 
beam  forming  the  top  member  of  the  eirdar  ii  a 
riveted  box-girder  14in.  deep  and  Sin.  wide,  formad 
of  platea  of  varying  thickneuea ;  the  tenataa 
member  conaiata  of  four  wrought-iron  bars  of  6iu. 
by  Jin.  average  section.  There  are  four  girden  in 
each  span,  carrying  a  double  line  of  rails.  ThoJ 
are  supported  by  the  ends  of  the  oompresaion  beam 
reating  upon  a  eliding  block  iu  a  saddle-easting  on 
the  top  of  tbe  piera,  to  allow  for  expansion  and 
contraction;  the  extreme  difierence  ot  length  in 
each  (pan  between  summer  and  winter  doea  not 
exceed  l^in.  The  cost  of  the  viaduct  was  £60,000, 
inclnding  three  additional  spans  of  the  same  length 
iu  the  adjoining  smaller  viaduct,  and  there  waa  k 
subaeqnent  further  expenditure  of  aUint  £16,000 
in  1868  for  atrengthening  the  girders,  and  substi- 
tuting a  wrought-irun  fioor  with  crod  girdera  and 
rail-lwarcra  in  place  of  the  timlwr  with  which  the 
viaduct  waa  originally  covered.- Lyo.va,  Hetton- 
le-Hole. 
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[t!097.]~Br«kea.--The  Uuee  qnoUtiotu  from 
Xt.  Harold  Biown'l  kddnu  to  tba  Sooiatj  of 
Alt*  irhioh  "  Looo.,"  p.  112,  give*  show  that  that 
nutlamaii  wu  Dot  well  up  in  hii  date*.  The 
WeitiDghoTue  ui  brake  wai  firtt  fittad  In  tfaia 
oonntry  on  the  Caledonian  Railway,  S8rd  October, 
1871.  1  was  preieat  at  the  trial,  2Sdi  March,  1872. 
The  Weitinghonie  antomtitio  brake  wu  Siit  fitted 
in  thii  oonntrr  on  Midlaod  engine  So.  IS4,  for  the 
Sewark  trials,  Jnne,    1876,  _The  Weatir"'---- 


9  Ifil 


and  train,  and  nut 
wu  not  an  antomatio  lyitem.  A  diagram  oan 
euily  ba  (KautniDted  to  ihow  th«  forces  applied  to 
■top  a  Irain,  and  its  eBect  repreiented  by  a 
gradient,  thai :  Set  off  a  aoale,  and  form  a  uro 
point  on  tha  baie  line,  a  gradient  the  length  of 
which  ahall  eqnal  that  of  the  distinas  of  the  stop, 
and  iti  height  the  lartical  height  tbroagh  whicb 
a  body  falling  from  a  ataU  of  reat  would  attain 
the  observed  velocity  of  the  train  at  ths  time  of 
the  eommenoement  of  tha  atop.  If  "  Looo.'' findi 
any  diScnlty  in  oonitmating  anoh  a  diagram,  I 
ahall  be  happy  to  forward  one  for  ths  information 
of  your  readen,— CivBMBHT  B.  SthetT0B,CJ1_ 
■06,  Oity-road,  E.a 

[62098.]— Shall,  Sob,  and  I.«iitil>^The  firat 
two  names  are  tha  Indian  and  Bgjptian  oamta 
foi  the  laat.  There  are  aeveral  kmds,  all  excel- 
lent and  □Dtritioui,  and  of  easy  digestion,  the  food 
td  millions,  rich  and  poor  alike,  and  of  late  yean 
introdnced  into  BngUnd,  being  a  dietary  alimeat 
of  some  repate.  The  boasted  "  Revatenta  Aia- 
bioa,"  whan  analyied,  wu  found  to  be  only  the 
floor  of  lentila,  tbough  sold  for  several  times  its 
prime  cost.  A  halfpenny-worth  in  India,  wiUi 
another  halfpenny -worth  otoondimentSiWill  feed  a 
hungry  peassnL     I  have  the  dish  od  my  break- 

fast-table  Tery  often,  having  grown  fond  of  It 

Boa, 

[82108.]— HoatIa»  by  Hot  Wfttsr.  —If 
"W.  8."  wishes  to  hare  a  durable,  efficient,  and 
•oonomic  apparatos,  I  should  moat  strongly  advise 
hijn  to  adopt  Perkins's  sysEem.  The  pipes  are  so 
iniall  ()|in.,  external  diameter,  {in.  bore)  that  tha; 
won't  be  the  leut  in  the  way,  and  tbey  can  readily 
be  bent  to  loit  angle  orGituce,  sod  d*  not  disturb 
•zlstiog  arrsngementi.  There  will  be  no  noiioui 
vapour  from  furnace  if  made  of  snitable  Hrebrick 
Instead  of  iron.  "  W.  a"  does  not  give  favight  of 
looma.  Assuming  it  to  be  14ft.  high,  then  UOlt, 
of  this  tnbing  placed  in  oompaamg-room,  and 
2MMt.  in  niaohine-room,  will  keep  ap  a  steady  uni- 
form temperature  of  tb°  Fahr.  when  at  freezing 
point  ontajd*.    It   is  understood,   of  oourae,  that 

"  W.  8."  avery  _ 
bis  address— LB£. 

[62108.]- Snalne  Fowar.— jin.  inlet  and  (in. 
exhaust  are  much  too  smalL  If  you  inoreue  (he 
inlet  to  }in.  inside  diameter,  and  the  eihaiut  to 
lin.,  you  might  obtain  about  one  horse-power  witii 
BOO  revolutions  per  minute.- A.  F.  ShakbbpkaB, 
LOttiohauitr.  14,  Dreadeo. 

[62109.]— Snbiauliio  Ught.- This  hu  been 
used  by  foreign  Eabermen  for  some  years,  and  I  am 
told  is  very  attractive.  A  thick  glass  globe  ooD- 
taining  the  light  is  sunk  either  in  mid-water  or  at 
bottom,  according  to  the  object  of  the  fishers.  I 
have  found  all  finnes  and  reptiles  and  some  animals 
are  lured  by  fire.  Torches  held  over  Che  water  in 
sava^  DOQutries  I  have  seen  very  effective.  Flying 
fish  jump  at  the  light  into  nets  spread  aoross  the 
oanoea,  and  the  cl^ioest  fish  in  the  rivera  culleot 
OD  the  surf  aoe — an  easy  haul  for  the  casting-net. 
Frogs,  toads,  and  Liiards,  with  an  oooasional  snake, 
.  I  have  seen  admiring  a  lamp  pat  eatside  on  the 
groond. — Bob. 

[62112.]- Walsht  of  Tab**.— "  Bad  Jadga  " 
may  find  the  weight  of  his  tube  by  inbtraottng  the 
aqnare  of  the  inaide  diameter  in  inches  from  the 
square  of  the  outside  diamal«r  in  inohea,  and 
mnltiplying  by  2-15  for  cast  iron,  and  2'81  for 
wnnxht  iron,  the  result  being  the  weight  of  a 
UDcalfoot in  pounds.  Thua,assamingthetiibeof  the 
'm  given  to  be  wrought  iron,  its  weight  will  be 


«)'-G)'^ 


—1  sm  afraid  yon  have  i 
it\b«  held  that  the  yearly  t 

— ,  tuLe  same  terms  u  the  pi.,.. u™ 

1  would  lik&'y   find  tbst  nineteen  years 

'-' e  and  wi'sr  "  would  be  suffioient  to 

, — ^^, jistingdi  mage;  p^>eror  paint  oould 

not  be  got  which  would   last  for  so  lon^  a  period. 


A  landlsrd  In  Cornwall  bied  the  other  day  to  get 
a  tenant  to  put  the  boose  in  the  wme  oondition  si 
it  had  existed  at  the  oommsDoament  of  the  lease  : 
but  the  judge  held  that  the  "reasonable  wear' 
was  auffiatent  to  aooount  for  almost  all  tha  damagi 
done,— B.  So.,  Plymouth. 

[62120.]— Wbeel-OosTliiK.— Too  want  to  do 
an  iupoasible  taak,  beoause  bevel  wheels  atg  ii. 

frinciple  fmstra  of  oouss  having  a  oominon  apex. 
n  the  figure  A  B  represent  your  wheel  and 
pinion  ;  C,  the  wheel  yon  want  to  introdooe.    The 


apex  of  the  wheel*  A  aod  B  is  al  D,  a  oentre 

mon  to  each  ;  hut  the  apex  of  0  is  at  B,  while  in 
order  to  gear  with  A  it  should  ba  al  D.  Too  can- 
not, therefore,  make  suoh  a  wheel  u  0  to  geai 
properly  with  A.— J,  H. 

£62121.1— S«w-Benoh_I  think  that  an*  ordi- 
nary treadle  saw-bench  wauld  be  useless  for  driving 
three  saws  to  cut  iron  ;  but  on  such  a  saw-beDch 
aa  I  use  (the  Britannia  Co.  patent)  it  would  be 
comparatively  easy.  The  aawa  must  be  suitable 
ize  and  thicknesa,  and  t«eth  of  ver^  fine  pitoh, 
lod  filed  straight  across  like  a  common  hack-saw.  A 
great  deal  depends  on  the  form  of  the  cutting  edge 
of  teeth,  u  eiperlenoe  will  Ittash.  Saws  for  cutting 
the  thioknassof  Iron  yon  require  aboald  be  about 
IS  gangs,  and  IG  tmlh  to  the  inoh,  and  8in,or  tin. 
diamatar.— H.  R. 

[82123.]— KoimtliiK  XmUT  Wbeola.— Can- 
lot  you  make  diSerent  aised  sleeves  to  fit  wheels, 
ind  all  fitting  the  same  spindle?  Bpeed  varies 
with  diameter  of  wheel  from  1,500  revolutions  per 
■ninute  for  a  Sin.  wheel,  to  iSO  ^r  a48in.ouB. 
!e%  or  dry  grinding  is  a  matter  of  opinion.  I 
refer  wet ;  moat  people  like  dry. — A.  F.  Bhaeb- 
BPEAB,  LQttichaastr.  1^  Dresden. 

'62128.]- SoimtlliK  SnuOl  Kmory  Wheela, 

Those  of  8in.  and  under  can  be  euily  mounted 

and  worked  three  on  a  spindls,  coarse,  fine,  and 

polishing.     1  give  sket<A  of  my  prvsent  mods  of 


lall  artidu ;  beaidss,  it  kepi  moist  then  is 
•ar  and  taai,  and  no  Injurious  dust  to  spoil  toot 
larings.  A  small  sponge  occasionally  wstted  and 
-  .oeesed  is  better  than  ■  water  trough  and  its  at- 
tendant mess.  For  single  wheels  of  El  or  6in.  dia- 
meter I  use  good  iron  rod  to  make  my  spindles;  for 
the  Issser  slaes  steel  only.  Qange  a  smooth  steel 
wire  to  hole  of  the  emery  wheels ;  cat  a  nioe 
Wbitworth  thread  from  B  to  x  D.  Turn  an  iron 
disc  and  tap  It  to  same  thread  till  yoo  can  sorew  it 
along  this  mandrel  to  x ,  whero  it  will  stick  fast  to 
the  shoulder  or  uncut  part  D.  Now  put  on  one  of 
your  wheels  i  II  shoold  travel  tightly  along  over 
the  sccew-thread,^  if  loosely,  wrap  some  waxed 
thread  along  the  aide  of  the  diu,  andpush  tha  wheel 
firmly  into  its  place  beside  the  diio,  aooording  to 
the  cleaired  distance  between  each  wheal,  and  pre- 
pare little  cylinileTS  of  wood  (I  use  stout  thresd 
reels  cat  down).  Now  acrsw  on  one  of  ttiMC  till 
well  fixed  agalnat  wheel  No.  1,  and  so  on  till  yoa 
have  mounted  your  lut ;  here  yon  will,  instead  of 
a  cylinder,  put  on  a  disc  of  thick  bide,  on  that  a 
thin  copper  disc  (made  of  a  halfpenny  piece),  and 
against  this  yoo  will  sorew  with  a  vrench  an 
octagon  out  to  fit  screwed  mandrel,  at  end  of  which 
most  be  a  taper  hole  (hardened)  to  work  on  lathe 
centre.  The  dOH  line  at  the  other  end  a  is  the 
portion  entering  the  lathe  chuck.  I  have  tried 
other  ways  of  mounting  ;  bat  have  finally  decided 
on  this  easy  bit  of  wort— Bog. 


STeiyone  interasted  most  be  a  party  to  the  agreo- 


meat.  (2)  It  should  be  stamped.  (8}  This  419- 
anltv  la  euily  got  over ;  stamp  the  deaS  betoca 
aending  it  to  be  aigned,  or,  rathar,  write  It  Oa 
stamped  paper. — B.SC.,  Plymouth. 

[621-27.]— Finlahlntf  BepotuM  Work.— Tha 
bruashonldba  polished  befors  itis  worked.  Tha 
easiest  way  to  do  this  is  to  rob  It  tha  way  of 
tha  grain  with  No.  0  emery  cloth  until  all  Saws  and 
imperfeotiona  are  removed,  then  "sand"  it.  To 
■'-  this  yoo  require  a  "  bob  "  runniuB  in  tha  laths 

i.e.,  a  wooden  wheel  about  an  inch  wide  on  the 
face,  which  muat  have  leather  or  felt  glued  on  to 
it.  Mil  a  little  glaaaoutter's  Band,  which  bu  been 
thrown  away  by  them  u  oaeless,  with  lard  oH,  and 
apply  it  to  the  face  of  the  "  boh  "  ;  run  tbe  lathe 
at  a  nigh  apeed,  and  pass  ths  brass  to  and  froDodec 
the  "  bob,  and  you  will  soon  have  tha  raqnired 
polish.  There  are  two  methods  of  finishing  it  aftar 
the  ohuing  and  beating  are  done.  If  it  is  required 
to  be  bright^  Sheffield  lime  applied  with  a  "mop," 
consisting  of  discs  of  calico  futened  toMthei  with 
leather,  is  necessary  ;  this  is  a  dirty,  dJisagresablg 
prooeas,  and  cannot   properly  be  dona  except  by 


m  power.     Any 


win   ""rl 


will  do  yoor  work  for 

__.„._     _  , blyfind  that  ths  bolk 

the  fine  toolings  are  erued  from  the  plata.  II 
tbe  work  ia  to  be  finiahed  dead,  dip  It  in  "  dlppinf 
aqaafortia";  then  put  half  an  outio*  of  cream  cJ 
'Jitar  in  half  a  gallon  of  water,  and  soratch-brush 
it,  either  with  a  hand  soratcb-brnsh  or  a  oiraulsr 
ine  in  tha  lathe  j  dry  in  beech  uwdust,  and  laoquer 
with  dark  amber  lacquer ;  thia  will  give  tha  work 
a  beautiful  soft  gold  appearance,  and  tha  finett 
markinga  will  not  be  injured.  The  acratoh-brush 
shoold  be  made  of  fine  wire,  and  rtm  at  a  high 
ipead.  I  presume  "  F.  C."QDderstands  "dipping," 
irhich  hu  been  deBoril>ed  over  and  over  acaio  id 
'  Ours. "— Fal. 

[62189.]— DTWuao  Oominataitor. — I  ahouU 
,'acoimiend  "  Exhausted  Patience "  to  try  fine 
hraii  wire  bTushea.  We  had  a  similar  dimoolly 
when  using  ooppec  platas  or  copper  wire  bniahat, 
-T.  R.  D. 

[62110.]  —  BftTth'*  K&ffnatlo  FonM.— Tha 
earth's  total  magneti;^  force  may  be  easily  fonnd 
from  the  first  eqaacioa  yoa  quote — vis.,  H  ^  I  ooa.  I 
where  H  b  '2211  dyne  (the  horizonti ' 
~     ~         60°    [the  angle  of  dip  o 


I-  - 


-  B  -146  dyne 


The  working  of  this  will,  I  think,  be  quite  olui. 

To  determine  H  in  absolute  unita  it  is  neoeaaary  to 

obaervstions.    Firstly,  suspend  a  small 

magnetic  bar  by  a  Corsionless  fibre  and  note  tbe 

"-  -  ■-"  '-     iooads  of  one   complete  oscillation  of 

magnet     to    and    fro,    then     the    following 

_. — ;ii  t. 1 » of  vibration. — 


'Ji 


>rHH 
For  a  loond  bar  K  =  i 


4ir« 


■  (L) 


itangular  bar  K  -  »  ("i^j!!^ '\ 


where  v  =  mase  of  bar 
=  radius,  b  =  breadth  (i 

determine  ^  ;  lay  tbe  magnet  at  right  anglea  to 

.  e  magnetic  meridian,  ita  middle  point  being  at  a 
distance  (r)  due  south  or  north  of  a  small  pivctsd 
magnetic  needle,  which  will  be  defiected  through 
~~  ugle  (9),  whosetangentis  dlreotly  proportloul 
oe,  and  inversely  to  H,  therefore — 

S  =  r«tan.e (IL) 


e  v^oe  of  U  thus  :- 


Tom 


e  the  aogli 


(     ^  Ht. 

jgleof  dip. 


rpendicnlar  plana,  place  it  in  a  nugnetic 
ridisn,  and  observe  the  angle  it  makes  with  the 
-iiontal  ou  a  soale  placed  Behind  it ;  this  is  the 
lination  or  angle  cd  dip.  I  trust  you  will  find 
_  I  above  methods  both  aimpla  in  practice  and 
efficient  u  to  results.- W.  B.  H. 

[62148.]— Lo^al.— "  A."  can  have  the  wall  re- 
built, ao  tar  u  the  door  is  ooncemed.  As  to  ths 
window,  that  depends  on  whether  or  not  "  B."  bu 
kcquired  a  right  to  ao  eaaeraent  of  lights  through 
wenty  years'  prescriptive  use.  (2)  He  shoald 
ntimate  to  "  B.'  that  if  he  does  not  out  oS  the  pio- 
ieoting  part  of  his  roof,  "  A."  wiU  do  it— BSo, 
Plymouth. 


question— vii^  g  =    ?-V  ,    in    whiah  g  danotas 

, „-aril      —  - 

winch  barrel,  h  n 
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«xcrt*d  on   both    haadlet.    Henne,  appljiog  the 
d«U  he  gives,  we  get  g  =  ^-  —^  =   23  86— that 

ii,  tbegeuing  will  hiTB  to  be  in  Rnoh  ratio  u  to 
gfre  ■  poTBhMB  of  39  88  to  1.— Ltoss. 

[6ai47.]-H,P.  of  IiOOOmOtlveB.— It  W  denote 
the  weight  of  looomotiva  in  toos,  3  the  ipeed  in 
nilM  per  honr,  and  —  the  aoefficient   of  fiiation, 

then  the  power  exerted  on  slevel  line  will  be  toand 
b*  the  f  onuDla — 

H  J"        iiMOW  X  S,280S 
■  "      80,000  X  60  X  B 
wfaioh  rednoea  to— 

""'7^.'"'-'' ■''"■''■ 


milce  per  hour  ud  n  n 
HJ.-  '  "  f 


=  64-8. 


In  tbe  o*M  of  ui  inelined  line  where  A  denotes  the 

nHiniTer;  lOOft,  wegetthe  foUowiog  fotmult- 

gp   „  a,240  W  S,280  a  (100  +  )iii 

■    '  88,000  X  100  X  <0  X  » 

_  W.8  ( 


Ippljing  the  give 


IG'74  X 


loAoo  +  I  X  ^i?^ 


1674  X  til 


L»  =  1S9-5, 


wiU   obtain 


ipal  aoidifriag 


^  40  X  4Q 
lB-7* 

Uiu  9I-2H.P.  more  than  on  the  level. 

Mm/ given  the  fonnoln   bv  which  "Stodent'i 
ipiMtioiu  may  be  lolied.     He  ~ 

QpluutioD  bj  refereDoe  to  an 

"idUioi.— Ltoms,  HettoD-Ie-Hole. 

[I316L] — MeahonlDB. — In  my  last  eommiiDioa- 
m  the  expreuien  "aconraiili '  '  ' 
Kisled  for  '  aeaaleratiiig  farce.' 
iinbtarote  from  my  having  wri 
ibtnTUtloD  for  tbe  word  aaaeleratiDic. — J.  R.  C„ 
Qiuing. 

[etlM.']— Bbabub.  — A.  Lloyd  infers,  from 
Ui  qoeetioD,  that  forced  red  etallu  of  ihnbub  ace 
ndfi.  Thii  is  not  oorreotj  tbej  are  qnil«  ripe, 
lUmigb  more  tender  than  atalka   grown  in  the. 

rL   Theaold  ii  thsBBine  in  fuToedihubsrbiuiii 
Miti^B.Rc,  Plymonth. 
jmu.]— Shnbub.— Tbe  prinoipal 
pwiple  in  chnbarb  ie  potasBiuQ  '' 
rib  malio  Bold.    In  the  forced 
Mneient  to  inch  a  large  extant ;  bttt  I  am  very 
nliKal  u  to  whether  there  is  really  bdj  great 
ttnnee  in  digestibility.— S.  Botionb. 

[tnSS.I  —  Aooaatio  Telephones.  ~  Four   01 
■neof  tieieaaD  beoonn^Dted  up  in  asystem  ai 
imnggertililce  eleatrlB  telephones ;    bat  unlikr 
ttedfotrioinstmaienti,  they  oaiinot  be  arranged. 
htadiuigMblT,  as  their  ellicieDcy  depends  or  '*-  - 
iHiiaa  of  the  line  wire,  rendeciTig  it  imposiili 
(ritahon  from  one  to  the  otbor  as  can  be 
Mth  dectiio  telephones,  where  the  line  wii< 
•OtBdon.  Either  yoamnst  have  them  in  Sep: 
(ilti,  or  else  if  all  four  are  aonneoted  ap  yon 
MpMrantaoy  three  from  bearing  what  the  fuurtb 
b^lugtoeitWof  thethrec      ' 
te  ■   eommeroial    esUblishi 
>oUUy  would  not  matter,  and  (or  simplioity  of 

Motion  and  freedom  from  going    wrong,    I 

they  are  mneh  saperior  to  tbe  eleatric  t'- 
U     Ton  mnat  join   alt  your  wires  at  b< 
1  point,  and  then  arrange  with  each  coo 
1  of  signals,  single  raps  on  the  drum  of 
lODfl  for  the  first  tuom,  double  raps  for  the 

t,  three  for  the  third,  and  so  on.  It  the 

n  too  Urge  or  too  noisy  for  tbe  raps  to  be  Ti 
hsxd,  VOQ  moM  uraoge  ■  syBtem  of  eleotrlo 
■bf  the  line  wire  and  earth  foe  your  ciroiii 
jaUnf  on  to  line  wire  by  little  Bpirsls  of  tbiu 
■C.,Iio,30,  *old«redon.— Bdvtabd  Conby. 

[niM.]— Amyllo   Aloobol.— To  detect  amyl 
it  tpirila,  yoo  distil  and  oiidiie  the  distillate  by 
•knnio  and.     The  eieess  of  CrO,  is  rednoed  by 
^aa,  sad  the  aeids  produced   distilled  uS.    The 
SMd    dirtillate     li    titrated     by      norinal    soda, 
enpontad,  and  again  distilled  after  the  addition 
rfMljphniio  acid  eqainlent  to  J,  of  the  sik~ 
The  ArtlllatiKi  is  carried  to  dryness  at  a  tt 
l«rs  of  130",    This  aperatiun  is  repented 
three  times.    The  nuiled  distillates  arc  neatralised 
kt  bariam    carbonate    evaporated    and   wsigbed. 
n*  barioBi  salt  ie  then  canverted  into  BilpQate, 
Md  tb*  percentage    of    bariam    determined.     If 
Nbylia  aleohol  alaae  was  praseat,  tbe  Bn  salt  wi 
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[62159.]  — BT»porattl>K  Without  Heat.— 
on  mnst  evaporate  in  vaooo  by  the  aid  of  an  air 

[62169.1  —  BvaporattnB   Wlthont   Heat.— 

SoQter  ODD  do  this  under  the  ball,  jar  of  an  air- 
pump — either  in  the  cold,  Or  by  the  application  of 
■  gentle  heat,  On  a  large  scale  vacuum  pane  are 
made  for  the  parpoaa.- BlkctBICIAN. 

[62161.]- Sent  Olrder.- Tbe  girder  la  nnt  so 
weak  OS  it  looks  at  D,  as  it  only  reoaives  tbe  extra 
weight  due  to  the  tendency  of  the  ateps  to  slide 
down  the  incline,     it  yon  require  this  for  praotioal 

Cnrposes  you  will  be  on  the  right  tide  if  yon  ciloa- 
>te  it  OS  a  straight  girder  of  a  span  eqnal  to  tbe 
fat!  length  of  girder.  A  rolled  joist  could  not  he 
bent  BO  sharp  at  the  angles  as  you  represent.  Bot 
must  yon  have  a  girder  7     I  have  seen  great  numbers 

of  such  stone  ■tairooses  without  such  a  support 

T.  C,  Brialol. 

[62162.]  -BoUOT.-SOio.  by  Bin.  is  qnite  unsuit- 

Yon  should  have  nothing  lesa  than  SOin.  by  ISin. 
ith  a  Sin.  tube,  if  borizoatal,  or  ISin.  If  vertical. 
...uoh  >  Biie,  if  weU  riveted,  wo  old  be  safe  at  lOOib. 
if  of  iia.  plate.— T.  C,  Bristol. 

[62163.]— Bngine  OoTOmora.- If  yon  will 
obtain  the  "  B.M."  for  April  aOth,  1836,  yoo  will 
find  this  pretty  well  discuBsed;  alio  on  Jnne  11th. 
I  gave  a  reply  a  few  numben  previous  to  above, 
but  the  above  are  more  full,  and  criticise  my  reply, 
I  think.  The  oorreapondent,  "  W.  J,  B.,"  pro- 
mised to  write  further,  but  has  failed  to  do  so  i- 
yet.— T.  C,  Bristol. 

[62)66.]- Laolanotae  Typo  of  Oell,— Eitbt 
iim,  aa    dBsoiibed,  will   work  well    it  the   pro- 

ertion  of  manganese  dioxide  and  crushed  osibon 
kept  at  equal  parte  by  bulk.     If  more  m 
eaneae   be  need,   the  reaistsinae   beeomes  greatly 
incieased.— S.  liOTTOKB. 

[6S1CG.]— Leolanohe  Trpa  o'  OelL- Unless 
you  have  tbe  onter  carbon  cells  by  yoo,  do  not  buy 
them,  beoansc  I  think  the  carbon  connection  would 
prove  troublesome  unless  sktlfolly  mode ;  other- 
wise a  large  carbon  surface  is  a  decided  advantage. 
A  mixture  of  equal  bulk  of  powdered  carbon  and 
manganese  is  the  best,  lasting  much  longer  and 
conducting  better  than  powdered  carbon  only. 
Zinc  plate  (about  3in,  wide)  is  better  than  s  rod, 
although  a  rod  doea  very  well  for  most  purposes. — 
As  A.  8.  T.  E. 

[«il«6;1— I>ol»nolia  Type  of  Cell.— I.   Use 


lall  1 


of  e 


the    grai 


a  of 


arbun  aod  snbttacting  1 


ibttaoling  Borne  of  the  niangs- 
will  be  oWiDsd,  but  the  con- 
tents will  have  to  be  oftener  renewed.  2.  I  shoald 
recommend  manganese  only,  which  should  be  in 
■mall  lumps— say,  the  siie  of  Bweet-pea  seeds.  The 
larger  tbe  surface  of  the  line  is,  the  lower  will  ' 
rasistanoe  of  tha  cell  be  ;  in  practice,  the  zioca 
in  tha  form  of  a  round  rixi — any,  )in.  iu  diameter 
for  UU  work.  Tha  best  cell  in  theory  wou' '  ' 
one  In  which  the  manganese  shontd  give  out  ^ 
the  solation  would  dissolve  no  mora  si 
Blegtbician. 

[62168.]- Sodel  Iiooo.— Cylinder  lin.  stroke, 
iia.  diameter,  Preeaure  required  depends  on 
workmanship  of  engine,  but  if  good  201b.  should  do. 
— T.  C,  Bristol. 

[G216S.]  —  Uodel  trijoomotlve,  Blze  of 
Oyllndorafor.— A  pair  o£  slide-valve oyliudetBJio. 
hereby  l^in.  stroke  should  suit  this  engine  -  "-- 
presBureou  tbe  boiler  dapends  an  ita  conatrn 
and  strength.  If  thoroughly  well  made  sud  braicd 
I  shoald  Buggeat  2Sib. ;  but  It  is  wisest  to  err  00  thp 
safe  aide.— ELECT BIC IAS. 

[G3160.]  — PhotoBTBphlo  Developer.  —  Th I 
reason  why  y  n  have  not  succeeded  with  Beach  1 
developer  la  probably  because  the  sulphite  bai 
turned  into  sulphate.  The  following  formula  maj 
please  you,  as  it  centains  carbonate  of  soda  and  nc 
sulphite;— No.  t.  Pyre,  lOOgrains;  metabisulpbite 
of  potash, 160  grains;  ammonia  bromide,  80  grains; 
make  up  with  water  to  lOoz.  No.  2.  Carbonate  of 
Buda  (washing  soda),  I01. ;  carbonate  of  potash 
loi. ;  make  up  with  water  to  lOui.  For  use  taki 
1  drachm  of  each  to  every  ouncu  of  developer,  but 
oommpnce  developing  with  half  quantity  of  Ko.  '* 
—1).*;.,  Plymouth. 

[62IT2.1  —  Olobolar  UBbtuinff.  —  Though 
vouched  lor  by  so  many  authorities,  I  did  not 
believe  in  the  appaaranca  of  tha  above  until  I  san 
it  myeelf  under  the  following  circumstances.  1 
waa  walking  borne  at  the  foot  of  St.  Bonitac. 
D^iwn,  Veotnor,  when  a  fiash  of  lightning  and 
aimultaneons  crash  of  thunder    occurred  ;  at  the 

.  of    matter,  aboutoslargs  asa  lady's  parasol,  BeeoL 

fall  in  front  of  me.    It  rolled  along  the  ruad  in  tbe 
I  direction  I  wu  wnlkiog,  and  tntoing  through  - 


private  gateway  diaappearad.  I  almost  Immedi- 
ately decided  that  the  appearsnoe  waa  a  purely 
labjtaivt  effect  (arising  from  the  impression  mode 
by  the  flash  on  the  retina  of  tbe  eye),  wbiob 
followed  the  direotion  of  the  aye  as  1  wuhed  on, 
and  disappeared  when  the  impreaaion  wore  ont.— 
F.  G.  Llotd. 

[62173.] -DeveloplnK  I>rT  PI*taa.— Tou 
lonld  slop  tbe  development  when  the  detail  can 
9  seen  through  bota  the  other  side  ot  the  plats. 
Lime  platee  require  development  to  be  carried  on 
until  the  picture  veils  over.  Some  require  it  ifl  be 
stopped  before  veiling  ukes  place.  Bipetience  ia 
the  only  guide.  Develop  slowly.  Five  minute* 
is  not  too  long  a  time ;  but  here  again  platei  diSar. 
Salphate  of  aoda  is  never  used  in  a  developer.  I 
suppaaeyoa  mean  snlpbitel — Sm. 
[62173.]— Developing  Dry  Plataa.- When 
lur  pictures  turn  out  miserably  thin,  no  matter 
jw  yon  develop,  and  they  show  full  detail,  it  ijl 
a  sign  you  have  very  mach  over-oxposBd  your 
plates.  Give  less  eipoaure;  try  ferrous  oxalate  ai 
a  developer,  restrained,  if  needs  be,  with  a  llttla 
potassium  bromide ;  develop  until  the  pioture  is 
plainly  seen  00  tbe  wrong  side  of  the  plate.  The 
ahadons  shunld  remain  very  nearly  or  qnita  clean, 
witboot  veiling  up.— 8.  BOTTONB. 

[62173.]— Developing  Dry  PUto«.— Surely  it 
I  not  snlpbste  of  soda  that  you  use  (this  is  the 
rord  printed)  ;  if  so,  I  am  Dot  eurpriaed  at  yonf 
-on-anccasa.  The  greatest  bother  with  aulphite 
developer  is  the  tcndenoy  of  the  sulphite  to  turn 
■  to  sulphate;  but  whatever  formula  yon  nso  It  i» 
„.ident  that  you  have  not  developed  long  enough; 
Dontinue  until  you  see  tbe  image  pretty  fairly  on 
the  other  side,  I  would  recommend  you  alao  to 
double  the  quantity  of  pyro.— B.Sc,  Plymonth. 

[63173.]  — Developliiff  Dry  Platoe.— Your 
developer  apparently  acts  loo  quick,  and  so  doea 
ot  have  time  to  give  denaily  to  tha  negativf  '" 
-jctify  which  put  in  more  bromide ;  it  iaabaolul 
fatal  w  atop  tbe  devolopmeot  when  the  pictui 
n  at  its  best ;  you  must  let  It  go  on  til!  It  ii 
loat  completely  lost  in  the  fog,  by  which  time 
you  ought  hardly  to  be  able  to  seethe  flame  of  your 
ruby  lamp  through  it  if  you  nse  one.     I  BUppoia 

__t  whether  there  could  be  a  aulphofs  developer, 
though  I  don't  know  Warge's.  If  you  have  been 
-ingaulphiueinatead  of  sulpbiie  you  have  not  far 
>„  go  for  the  oaosB  of  your  failure.  (The  same  re- 
mark applies  l«  query  No.  62169,  where  it  is  evi- 
dently suipbila  that  ia  meant.}  If  yon  care  to  write 
direct  to  me,  I  iball  be  happy  to  give  you  oa  mnoh 
aasistanoe  as  I  cnu.  Yon  might  try  "  Beaoh'a  "  or 
"  Sodic  aulphilo  "  developer.— II.  A.  R.  Uf.SSETT, 
Walton  Uaiior  Lodge,  Oxford. 


aolutel/ 


ident  to  a  yearly  U 


_,  ascertaining  the  weight™ 

ater  the  object  displaces.- SM. 

[62177.]- BtohlDB  Ivory.—I  believe  all  ivory- 
__olier8  use  sulphuric  acid  on  any  ot  the  suitable 
otohing  gronnda— wax,  for  inaUnoa.  Where  tha 
etching  u  deep  no  doubt  it  has  been  dene  in  two 
or  three  times,  tbe  protecting  ground  being  put 
over  the  parts  already  sufGoiantly  eaten  away.  A 
soft  etching  vamisb  is  mode  by  boiling  801.  ot 
linseed-oil  with  ao  ounce  each  of  gum  banioin 
(Beniamin)  and  while  wax  until  reduced  to  about 
two-thirds.  A  bard  vamiah  would  be  made  by 
melting  mastic  iu  linaaed  oil — about  equal  parts  ; 
and  a  common  but  useful  form  by  dissolr.ing  rosin 
in  turpentine  and  colouring  with  lamphlaok.  The 
strength  of  the  acid  is  varied,  too.- Saml.  R&Y, 

[62179.]- Latbe  Oontre,- Ace  jou  quite  (un 
the  hole  in  apiodle  or  chuok  in  which  centre  WM 
turned  is  true.  It  looks  very  much  to  me  as  if  it 
were  not,  as  it  would  scarcely  warp  Vn.  i*  dipped 
vertically.  Heat  the  oantro  to  doll  red  and  cool 
half  way  up,  and  let  colour  run  down  to  bine ;  then 
oool  right  out.— T.  C,  Bristol. 

[62180.]— Talephone.—I  do  not  quite  nndet- 
atand  what  "  Country "  asks  for,  but  think  nw 
reply  to  "Enawitched"  (No.  61581,  in  "B.M." 
Feb.  18ih)  will  suit  him ;  if  not,  write  again,  and 
I  wiU  send  what  he    oaks   for.  — J.    FLBTCaEB, 

[UilBi'.l— Bleotrlo  Olook  for  PMtory.- U 
the  querist  wiU  write  to  me^  I  shall  be  hapjiy  to 
foai/esl   a  p1:Ln  to  hi 

Olock  for  Facti  . 
not  an  expert  enough  Ifli  anower  the 
_  .ot  forward  ;  but  oa  I  notice  you  sign 
vouraalf  "Manufacturing  lileotrioian, "  I  ihould 
ilka  tu  have  oomo  correspondence  with  you  oa  a 
private  matter  in  ooaneclion  with  the  proteaaioo, 
if  you  would  kindly  communicate  with  mo.     ' 


a  a  a 


my  address  in  the  proper  oolnu 
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[63182.]— Blsotrto  Olook  fOr  Factory.— Bora 
4  bole  in  one  ead  of  k  Bat  etrip  oi  brus  uid  alip 
thii  on  the  •haft  wUah  carnci  the  boor  band. 
This  will  foriHUihaiir  bmad  wbiob  olraalitss 
beneatb  the  dial  iuiteid  of  aboTe.  Al  vuiou 
pointa  iffix  to  tha  wooden  (?)  caaa  oontaot  aprioga, 

voItbb.  Futen  una  wire  to  tbe  metal  wotka  of  the 
dock.  Tbe  otber  wire  mntt  embrace  the  contact 
■pring.  I  bare  (ttted  np  aereral  clooka  on  this 
plan  ;  but  not  to  ring  eo  freqaentl;.— Su . 

reSlM.]— Steam.— The  almpleBt  rale  ia  bo  make 
a  diagnm.  The  asasl  one  ie  knovra  a>  Zeaiier'i, 
■nd  Male  of!  that.  CalcuUtioni  for  tlide-valTea 
ue  rather  too  long.  With  the  data  jon  give,  I 
make  (neglecting  aognlarity  of  ooaDecttng-rod)  the 
ont  off  to  be  at  J  nearly,  releaaa  A  f"""  fd  of 
atioke,  eaahioR  i.  and  admisEion  just  btfore  dead 
oentie.  It  appears  to  me  the  raJre  doea  cot  do 
what  ;oa  state,  but  what  jon  actaally  lequiis. — 
T.  C^  BilBtol. 


— DocToa  MEDicis*. 

[^2197.]— Silver    Stains.— Cover   stajm  with 


cyanide  with  an  after  application  of  i>ialic  acid. 
After  tboraugblj  washing,  apply  a  little  ammonia 
t4)  Deatralise  any  remaining  aoid,  or  to  restore  the 

loloor  of  the  material,  if  reddened  by  aoid.— 3m , 
[02200.1  —  Vertical    Boiler,  —  Not  lesa  than 

ISin.  by  I5in.  diam.,  with  firebox  12iD.  bj  lOin. 
of  ,\\a.  plate,  with  ends  dished  Ijin.  Rivets  Jla. 
dium.,  Ilio.  apart.  If  well  made,  it  should  stand 
eolb.  ■ftfelv.  Safety  valve,  lia.  dium.  — T.  C, 
Bristol. 


Bjin.  before  oomprMsion- that  is.  3^  -'i  =  a'^in 
fcom  end  of  stroke.  In  landem-engine  expansion 
la  three  timca  in  b.p.  ojilinder,  and  three  times 
Uiia  or  nine  times  in  all  m  large  oylinder,  aud  ter- 
minal pressure  in  this  =  'f  =  lljlb. ;  absolute 
terminal  pressure  in  b.p.  cylinder  is  initial  prea- 
■ore  in  i.p.  oylinder  =  <^  =  33L  and  tbe  back- 
preBBure  in  b.p.  oylinder  range*  ^tween  33^  and 
ilUb.     Avera™  pressure  in  b.p.  =  66  -  23=  441b. 


11  Jib.     Average  pi 
— T.  C  Bristol, 


.  dodao  in  thinking  to 
bj  means  of  a  siphon,  whieb  simply  acts  as  would 
■  pipe  let  in  bottom  of  tank  in  the  ordinary  way  ; 
the  only  thing  it  does  is  it  iaves  this  bole.     If  yon 

St  a  spray  to  riee  within  Utt.at  the  tank  (wherever 
e  tank  may  be),  yon  mast  be  oonteDt.— T.  C, 
Bristol. 

[62180.]  —  Siphon  fOr  Fonntaln.— "  Pipe 
Tongi"  is  now  worse  off  than  if  he  had  mn  the 

flips  direot  from  ciitern  to  fountain,  since,  at  tbe 
evel  of  tba  water  in  tbe  cistern,  the  weight  uf 
water  to  be  lifted  np  tbe  one  leg  of  the  nipbun 
eEaotly  coonlerbalances  tbe  weight  of  water  in  the 
other  leg ;  oonsequently  tbe  effective  height  of  the 
head  of  water  is  jnst  the  same  ss  before,  whilst  he 
actually  loses  eome  of  tbe  power  by  the  friction  of 
the  water  IbrQugh  the  extra  length  of  pipe 
employed.  The  diSerenee  in  siie  of  tbe  two  legs 
of  the  siphon  is  immaterial,  provided  tbe  aperture 
of  the  jetissEaaller  than  tba  smaller  pipe  ;  if  larger, 
■ir  will  be  admitted.— KlECTKICI AS. 

[62186.]— Siphon.- Yon  are  mistaken  in  anp- 
posioK  that  jou  gain  an  additional  pressure  by  the 
use  of  this  siphon,  u  no  matter  what  the  weight 
the  lesulting  column  of  water  In  the  one  leg  ia 
balanced  by  tbe  same  in  the  other  leg ;  thus  tbe 
pressure  at  the  tup  remains  the  same  as  if  it  were 
oonueated  directly  to  tbe  aaid  tank.  In  order  to 
cause  a  siphon  to  start  in  the  manner  described,  it 
is  neoessarj  Ibnt  "both  legs"  sboold  he  filled 
tboioiighly  to  theeiclnsioDof  allair.  I  would  not 
suppose  it  to  be  abiolnlely  necesaarr,  bat  certainly 
it  would  be  preferable  tohave  both  legs  of  the  same 
internal  diameter  of  bore. — A.,  Llverpoal. 

[G2187.]— BUloa  In  Fluor  Spar,— Fuse  tbe 
elutriated  substance  witJi  four  parts  soda  carbonate 
for  some  time,  at  a  red  beat,  digest  in  water,  boil, 
filter,  and  wash.  The  filtrate  conlaina  sodium 
Saoiide'  and  silicate.  Precipitate  the  silica  by 
ammonia  earbanate,  wash,  dry,  ignite,  and  weigh. 
If  alumina  be  pretent,  it  must  be  separated  by 
•oIntioD  in  bydroohlorio  aoid.  The  fluorine  may 
be  determined  BB  eaici Dm  Baoridej  evaporate  off  the 
ammonia  carbonate,  nearly  UEutralise  with  UCl, 
precipitate  with  calcium  chloiidc,  filter,  dry,  ignite, 
and  weigh, — Sx. 

[62189.]— Sattlemant.—-'  H."  should  show  the 
deed  to  a  solicitor,  and  get  bis  opinion  on  the  poa- 
libility  of  annulment.  Generally  speaking,  how- 
ever, I  ahould  aay  no,— B.3c.,  Plymouth. 

[62I97,]-KltrBt«orSilTW  BUliiit- Remove 
with  hypofalphita  of  soda.  Cyanide  of  potassium 
will  also  do  this,  bat  do  not  use  it,  aa  it  is  a  deadly 
■poiion.— Klbctbicias. 

[62197.]— Nitrate  of  Silver  Btalna.— Cyanide 
of  potassinm  in  ii.lution  is  the  best  known  reagei  ' 
for  eliminating  pilvei  slaina  ;  but  lecallect  it  Is 
deadly  poison. — iLSc^  Plymooth. 

r62t!»7.]— Nitrate  of  Silver  Stain B.— Strong 
lohilion  of  bjpoBBlphite  of  soda  will  fetch  them 
off  in  the  majority  of  cases.  If  this  is  not  suffi 
oient,  solntion  of  cyanide  of  potassium  will  do  it 
but  if  yon  nae  thin,  waah  your  bands  or  clothei 
well  afterwards,  as  it  is  deadly  poison.— R.  A.  R 

Bbnkbtt. 

[62197.]— Nitrata  of  Silver  Stainia.— Cyanide 
of  potassiom  will  immediately  and  eSectnally 
remove  staina  of  Argent  nit.;  but  as  this  is  a  deadly 
poison  retgairing  to  be  cautiously  used,  I  often. 


UNANSWERED    QUERIES. 


QUERIES. 

[SJSOI.]— Gramme  Dynamo.— 1  hav 

[t3TO3.]-Inonb»tor,— I  "m  lo  a  difflcultj.    I  hare 

Will  an;  al "  oun  °glva  me  iBlorniatlDU  a<  to  nuMngme 

jon  ggnld  eipect  of  an  amateur.    Ac]  ■□ggmllao  will  be 
tlianklully  reoulred  by— O.NB  OF  "  Ouos." 

£OiW«.]— Prunpa.— WIllsonieDf  "ocn"  plswesajif 
&Id.  dia.  snatton  trIpiH  are  aufflotebtly  larffs  tat  aa  SLa. 
Ilia  pump  ?  Lenglii  ol  tall  pipes.  llOtt. ;  vertical  hslgbt, 
IBIt.    Bvolltm  or  Ull  pipes  ire  geDenUy  less  In  dia.  than 

[S330S.]— Detector  Qalvano meter, —Will  any  ot 


Ui8.  are  BO 
anS  Mo.  30 


and  iliaukloli;  r«ccl<ed  by— qcism. 
leaiDe.l-SpTag^e'a  TTnlTeraal  Galvanometer. 


(6J!0a}-Oontact    Breaker.-Ta    Mr.  Hides.- 


_  Jeld  Kagneta  to  that  of  tho  Armature  in  all 
DynamOB.  — W  bat  it  the  thwreilnil  ptoportLan  ol  ifcs 
rciiitaiice  ul  tbfl  Bell  magnata  te  that  of  the  aruutus 

.11  dynamos,  IrrespsflOvB 


[«33ll,l— Tbe  Occnltatlon  of  Aldabari 

.lllp«etrani6a.in.  inep,        ~       " 


,__  . orliers 

rkedT    Ton  aaytlu 

igurs  lib.  Im.  tsaii. 
re   Hh  bad  It  btUf 


9  Sll^bars  «!i 


prlndpls,    bating  a 


hBD^tEratnJ  wallbnKketaindilialtiiiK?    Howteplt^ 
Bnt  two  In  poiltlou  (or  flttlog  loag  lengths  of  i&Okt 

In  tbe  dgbtiuiel^  and  level  [or  bdneingaclienniltDiI 
[M314.]— Boring.— Won!  d  aoins    of    -oara"Uo«| 


man  be  slnight  and  clean.— H.  S.  3. 
[SHll.]— Speed  of  KiUatonaa.— I  have  iMtondj 


4 


whmla  aio  Slln.  pitch.    Iwaot  to  drive 


[«33ia,l— Laimdry.— Can  anj  ol 


[83air.]  —  Promlaaory   Mote,   fto.— Sappoai  1 
>orro>v>  £(0  Irom  U.,  and  Eiv«a  D.  a  stamped  Dili  "a^ 


CflMl9.]-Indloatin»  Bnirlno.- 1  havsMsajJj 

tor  rolliDg  Iron  and  jlMl  sheets.  I  wish  to  knnw  wW*" 
Iht  ileam  the  cnglaa  ooosmnes  is  more  Ihan  ihs  i<^ 
ocebi  to  use.  Can  eome  o[  your  rasderi  Isfonn  ne  u'l 
oOKbt  ID  proDFBd  to  Indicate  tbe'scgbiB,  (Ivlag  Ml  ^ 
ticulalm  (— KSUISK  DRIVRlt. 
[«!31S  1— Bnaar  Bolntlona.— Canaoj  otonr  iw*] 

cane  mice  crTslalllu  Inia  ingar  ?  (>)  Wbal  nlfU^ 
sugar  U  gul  from  IcJt w flSlgal.  ot  cane  inlet  rtW" 
umame !  (3)  1>  tbere  aof  table  ot  lb*  dUInent  dff<^ 
Beaaiuf  giving  llie  dlSsrenl  welghu  ot  ingu  sad  i;^ 
«nUBsaf  watatr  It  there  la,in  wlialbookanlg"!" 
— W.  U. 

IsfSM.]- KUdewin  Silt.— I  have  a  ailknoH^ 
thai  b..i  got  must  pan  ouiored  with  mllds*  by  Mtifl* 
aiida  wbllat  wet  und  □sgiocud  lobe  vsUaind.  Osaw 
reitJat  of  "  U,  M."  kindly  tall  me  wbal  will  nwon  W 
evU  wiihuut  'lolug  Lbe  ailli  any  harm  t — Oaoaca  BitU 

[B)331.]— Picture  Frame.— Caa  aoj  reader  ktoW 
large  gili  Irames,  lo  u  10  eorer  the  mlcrs,  aod  at  ihaa* 


ENGUHH  MEOHAmO  AND  WOBLD  OF  80IBK0E.' 


iftheD  It  7     Hin  tarlad  plutaT-«l-Puli,  1 
BT  nagh  Job.— O.  B.  S. 

— Ts^Mrioff  Out-at««I 
one  Boring.— filttwrto  I 

T  viniund,    Chn  uj  ol  joni  mien  (In  me 
uUoD  that  will  eubla  ni«  to  Betthcm  taiHutd  1 


.—To  ItB.  EOTTOBl— Will  »ou 
I  tjte  for  CDDtlnnal  ruDolDg.  laiDin  o(  hlgb  or 
DB?     Hov  to  DOU  (Di  ihnnl)  ud  bDUd  np 


—To  "FUdlvT."— Will  yon  klodly  Mrnlih 
daulla  tai  tbe  nuking  ol  th*  Unor  tIoIIb  DB 
of  ooDitmctloQ  T    Alvo,  jonwoald  have  mf  beat 

r  ui;  hlDU  f  OS  cui  glTB  u  to  the  nutklna  ol  ■ 

iloloDullo.  u   I  WBot  lo  locmrd  ■  olau  tor 

■utramente.— fiCBnr  OI.UIP. 

— Seatlnv  Bnrfkoa.'-Wliat  luatlDc  iDrboa 

1  lor  a  Lp.  oondendiK  •Dgltie,  4|lii.  itroke.  Ilia. 

iDlcg  300  len.  per  miDsCe  f  1  ben  eUomil 
Ii  tbkt  loflloleDt  }—A.  J.  SBuUpejlH. 

— QlAM  fbr  Brlok«.~Wonld  uij  of  "  oui " 
:eDtKMliloD  of  the  body  ud  slue 


brlcki,  mod  al 


."  telln 


ha  damagea  {wbloli  ua  aboat  tba  aiaa  of  a  Urge 
),  ud  how  to  make  (be  fluot  (laaeT— IXObD 

— ITruiiui  knd  Veatm.  — Conld  any  Und 
va  chaitt  of  tbe  email  atara  roimd  j  and  r 
M  aeen  by  tbe  naked  eje  or  wltb  a  imall  opafa- 
IB  piHltloD  of  Uianna  and  Teata  laaj^aoti- 


1  April  aa 


tbf— O.H.B. 


ffXBS  TO  CORBBSFOnDlirrS. 


jfoia  or  eaneBpondantat  criMara  (oola  or  othis 
A  ba  jiiirriliaawl.  or  npUea  slTlng  moh  Inlivma- 
Dt  ba  tnaarted  anapt  aa  aiiiaiUMiimiili  I,  No 
uUns  lor  adiKmtlonal  or  •dantlfis  InlonnatloD 
ad  through  tba  post.  S.  Idttan  lani  to  aocta- 
.  nndar  aarer  lo  the  Hdltor,  ai«  not  lorwardad, 
1  not  gtran  lo  In- 


aMaa  la  aapaoUIj  dnwm  to  Unt  Bo.  t.  Tha 
3Md  to  1M«M*,  qnarki,  aad  npUea  la  lamai  lot 
tlR<»d,and  tt  lamttabWoscDFTtlwflbQan- 
.  aa  an  ladkatad  abon,  vUafa  art  onlr  (d  hdl- 
•nM,aBd  wU^Uao*  adTattHnanta  [n  tbom- 
id  lo  rapUia  irtiloh  ar«.  The  'SlxpniBT  bla 
ollMi  a  ohaap  mauv  of  obtaJnlag  anob  luorm^ 
w»  tiBtt  our  nadan  wlU  anil  IhamaalTea  at  It. 
wliw  are  tba  Inltlak,  Ao,  ol  latl«n  to  hand  op 
OMOaf  aroBlBg,  April  II,  and  unukaowladnd 


-c.  a  -. _.    ....._ 

S.  L.  F.-aarud  BmUli.-J.  Hsa.— W.  Jaokwn. 
latliL — I.  a.  Hger.— T.Wood.—Oorona.— L.D.S., 
a  Benor  InBlaa.-AB  AmkUor.— Dooior  Uad!- 
Bklnntsgroie  BAO.— P.  0.  Unearaan^llag.— 
Brlatol.— H.  0.  FruUlngtoiL^A  Fallow  ol  Iba 
jtronaiDiciJ  Sooletj.— Boa. 
'as  Till  iQCMed  better  with  (be  aUrar  prooaia 

itobojonemJnadjelJiered.  Bae  No.TM  orHo. 
IM.    The  matbod  bu  b«D  freqnentlr  deHrtbed 

k  Tolamet.}— Boat.  (Try  tint  white  or  the 
white  lead  made  bj  Frennan  and  Co,  arora 
BalKrwa.    Tbare  an  praparallou  of  a  inltkblt 

Dba  obtained  at  aajlaria  coloor  varahonae.)— 

llUBKiT.     (II  Ton  mean  Btulu'i  ■'Draggtiti' 

'    -  TlAnb''  I-  i-    — %.i(-».-J  i_    T     — J     A 


Receipt  Bo^,^'  ft  la  pnUlahed  bj  J.  anil  _ 
I,  New  BnrllngtoiMtiaai,  prlo*  fa.  M.)— Brc- 

'^ — " ■■  "~  p- IM,  and  preTlonitf , 

"'  will  iiilt  yon,  ooa- 


ber  of  tha  t  

I  leachar  of  the  aolenca  olaia 
Ibrougb  the  baok 


lorthBtlUee  otbooka 
li  required  In  the 


Idee  gold  a 


there  had  bean  anjthlnt  wondartnl  !■  lb*  mr  Ma- 

thoaa,  detalla  woiud  tera  baan  pnbllahad  before  now, 
)  li  not  "erea'lng  a  fnmre*  -in  altbar  Pari*  a 
Bnaaali.)— A,  V,  pTha  oall  anawar  that  tan  ba  ilren 
to  Booh  a  quBTT  Ib  adrloa  to  take  the  ploiare  to  as 

-nbleot'  If  he  (aflB  to  dlaoOTerlhe  artUb't  BfrnataraO 
-J.O.W.P,  (Wie.  or  a  aolntlonof  »lue.)-J.  M.H. 
[Tfaera  ta  a  work  by  Ckpt.  Bhaw  which  may  giia  yon 

wtather,  Loag-aore.  W.C.     We  belfo'e  Ihn/ piibll>h  In- 

apltlt  lamp,  tbe  it 
onaartkoold.)-: 

TtDUBfll;  bol  »_, 

pnrpoae  ?  The  Waterbnrr  la  qnlM  good  eiiouh 
•laMrfckl  aipailatnta  nara  a  wUoh  la  liable  w  m 
affaoMd  by  tha  maaoetliD,  and  w*  nudanlasd  Ibal  fa 
not  bffadM  OTon  bj  proiimltj  to  djBaBuia.)-'HBAr. 
(Tba  compcaltlon  ol  the  f  ulble  aittali  la  olnn  In  moat 
ot  Iha  tuitbeoka.    Ths  moil  tnalbla  (a  made  of  Mamnth 

andmarcarrlpiuti.)— ABtrrnMn. 

9  do  not  imdCTftujd  what  Informalton  can  be  glren 


THEOBtlD'S     RELMBLE    PHOTOBMPHIC 
CAMERI   SETS, 


In  the  clroamBtancaa.     Stndr  In  nuh  eu«t< 

harm  than  good,  and  Nalnre  la  tba  beat  jndge.  Any 
attempt  to  epar  her  Into  onwoDted  action  win  iDfalllbly 
and  In  diaattar  IT  penlited  In.     Wben  yon  feel  dro 

Cm  ahonld  Bleep.)—!.  CJoVIRim.    (8eo  Indlom,  t: 
BoaaturaDtartnmedT.    Olean  them  well  and  bi 
to  the  BDnllght  by  a  wlndaw ,  taking  isre  that  glai 
alwavB  batwMa  tham  and  the  iinllgtat.^— D.  w.  W. 
(Beatndlaaa  ot  back  TOlome*.  and  nmd  what  waa  Bald 
aboottha  "^enratlra  power  ot  magnata"  lnpagea4ll, 
N17,  IH,  181,  Vol.  ZLIII.,  and jjagea  IS,N.  n,4t  of  the 
latt  Tolnm*.)— Cumrmn.   (Froonre  a  oatalogne  trom 
Van  Tcorat.  Patemoat«r-row,  B.Gnaiid  alaolniai  IT— 
mlUaouid  Oo.  Badford^treet,  OoTenl^arden.)— ami 
(They  are  nol  artlelea,  hot  repUu  to  qneatlooa.    If  . 
wonid  ODij  atate  what  It  layanwBBttoknow.we  might 


Mil.    (Too  hardly  glTa  a 


-,  Bin 

what  we  oaa  ma^  out  II  li , 

and  yon  wcnld  be  Btoppad.)-J.  C.     (We  < 


A  Nnr  Waahable  Tnua.-'AB  Important  Inren. 

u"^  It  lv>  •' WUI^Ut   imWh,   a«li^^iiDiTl   nu^!,   ud 
OaHtUn  (LbnllaU,  Bt,  OZfOBD  ITUR.  LOBSOH,  r 


FBOBLIK  1IZXXIX.-BT  J.  niBUt 


.nbody. 


By  ipecldo, 

wokaoatheartoll(S*rdemalu.)— O.U.T.  [Far- 
I  of  Iha  prosuj  hare  not ya>  been  pabllebed;bDt 
M  rather  powertnl  EDachlneri  wonld  bereqolred. 
not  know  where  the  "  etook  oon  ba  procured  In 
oatijr.  Try  the  XyhHiitaOo,,Hi>merten.B.  1. 
•Dpi*  WDidd  like  to  know  hot  (olitke  out  the 
'     "     '  " L  Th»r» 


■  DWBT  raggutlOBa,  and  aerenl  patanta.)—  { the  ke 


soLDTttor  m  ijaT. 
mftt.  Waal. 

1.  B-E  B  >.  I.  Auythlog. 

(Foot  nrlattoaa,} 

MOTIOfli  TO  OORBUFOWDBirTB. 
a.  A.  A.  ^_ 

eridlltolVw  1,017  byi-lJoan,  n. 

.awn.  Uafar.  F.  Kruter,  A  Beginner, 
.i..i.ai<euDe,oniiwiicup,  B.O.  U.(Ip(«lchJ.  V.aFochIn, 
Link  Inrs  iDgeolDui  and  well  oooitruoted),  Cotawold, 
a,  A.  A.  WaLker,  Blick  Fann  (plqwnt,  bnt  wut  of 

Uuail.— Thanks  lor  tdutlon  to  Vienna  Frobit 
ii  lniemiing  and  worth  luartlDg  when  thit  Tooinay  It 

W.  HEWeo:l'Ki[.BiB.— Toil  are  right  aB  to  youi  rro- 
poaed  Bolatlon  to  IflU  It  1.  ^— — — —  .  The  pT<^t 
deKnca,  howenr,  aeema  to  be  L  .  .    How  do  jon 

proceed  then? 

T.  H.  BILLISOTOS.— Many 

W.— Ila  tw^mttrer,  we  ehaU  be  BUtfled  wIUi 


w  week!  ago.   II '  three-moirar  Uu  an 


•     t>~  -^  ^gl 

aJtOI 

1*  t^y  ^m 

Sk^I 

J      jdfc^Tft 

^ffil   ^f'l 

IB 

n 

i.'sai 


It  oC  kaUar  Aottwrmphi  la  obIj-  la  ym 
ruin.   Otk  tOtl  Iha  Iialliw  LsaliH 


E(<  phDhinarhL  and  eaaprliK  ail  ua^ 
li^onl,  tii%a«i  mm-S  ta  naek  : 
•  t!ii'lwU-iJale«H.  riM, eno^wfit^ 
TiMT Ina  lilD  eonipiSloB  fir  tSM.  utile 


ih.iD  .II  aim  wan  dnalapllV 


nHBOBALD-a  RENOWNED  DAY  and 


Uu  HliniaMI*  iiUaswkaaa  bdai  11  IMlua  Han ._  ._r 

•miSKrclKUiDib^^iuIvmihSw  hllli  at  lUi  Uuuh,  ha  Bl 
•dkluns  todl  ihji,  iai4i  tiSai^  bai  bb  ti™  eineaeBiliBt  ay*- 
piM  lappBal  wUb  H,  •UA  M>  ■»•  tiant  aa«  a  BBB]^^  as* 


■  Lai  raiuih  Zunraad  aUanr,  n  InaiMlioii  wliaiipniaf.Mfc 

li  •znHm.t.amlBf  t>  m  laihM,  bbJ  hnbl  t  drawn  bb* 

Hi  aliiH  lisSvllaBHtB,  Ik.    Ba.  I  »1 1  ■■■  BjaoU^^ 

-^^°I«»  lir  nS  IWir,  •hM?*SJ™rB'B  Uur,  *>.    TeliMapJ 


p  E  A  N  D     ILLUSTRATED    CATA- 


J.    THEOBALD   Jl    OOMPAKY, 
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31'  TZ     :jo-  ui-z 


PA'i 

■■•  6d.  for  Hz  Month - 
ftV  Mrt  of  th«  Unli. 
Idol.  160. void  J  to  Fr 
(Tift  BrindM),  ISh.  I. 
Indlw,  C»iuuta.  NoTa 
CoIonlM,  131. 

The  ranlttaneo  ihi 
BUinbera  cannot  ho 
mrdinary  newipoper  po. 
M.  each  to  oorer  ezttm 

djlphlA.  art  MthoilZ 
BUUi  for  tho  KNOLl 
•^A^oWt  or  Thirteen  S 
yill  DO  forwtfdod  dlr. 
London.  All  rahmripti 
tanedftftorthe  r«c«lpt 
roqnired  to  oomploto  rt. 
•a.  OMh  oopy,  to  oorer  i 
Toll.   IV.,  VIL.    XX' 

xxxir*  xxiv.,  X 
xi^,  xiJl.  XLIi;  i 
Poet  free.  7^.90, 

m  ^^  ??*•  «**'^«'  >maA  ▼. 
ao  well  t«  Older  rolome 
each  half.jMrly  Tolom*- 
Minb^r  are  hoand  np,  a' 
»»ok  nnmhen  ean  he  ha- 
MllerornewNffent.or  : 
IM«5  nnmhen,  whteh  ar 
Iadexeifpryoh.L,V: 

poet  free,  lid.   CkMeefor 


GHARaSS 

Alrtj  Words 
mrnj  additional  al^ 

Fkont  Fece  AdTertlMnK 
?^*«7"w^  »d.   per  Una. 
f«rllne.    Ko  fhmt  piij 
leeithanKTeShimiuS 
Inaartloni  m^  he  aeeertali 

AI>TCBTiaSH£N' 

Jwenty-f  our  words 
For  ereiy  soooeedlng  F 

^I>TCBIISK]fXNTa  iz 

fflxtean  words 

For  erei7  snooeedinf  £ 

•••  It  ninit  he  home  In 
OMi  appear  In  the  '•  Slrpei 

pSki/I  ""^  J**^"*  the  a 
PnbU^er  would  he  rmtef. 

!S?S:   *T«I*.  Jwwerer  , 
•Mil  where  It  is  iBooBTenien 

^The  address  la  Included  as 
iMmgetneertlonjnthe  foSo. 

NOTICB^C 

SHuhiCTihen  reoelTinir  theh 
neeted  to  oheerre  that  th" 
leir  •uhwipuon  U  Tid  w1 

md  are  the  femaiea  b«.t  frleu. 

QUE  iicH/ 

The  charge  for  Exchan 
g4vfordi,  and  3d,  far 

uS^  Value  Offeree 

Sf.^  ^P«t,ChenieiHitrtot, 

oth?i?*?f  •  ™*°^  different. 
i»,  Ooltman  stnwt,  iluH. 

SJ  J^St  "^"^  WAUK  offi.«:d.- 

Lj^  ««jcle  or  Tricycle  ?- 

G«SS.'LJ;M'^"*.''*'*fJ«n  Tool, 

Good  Field  Qlaae.  13  1 

fl«??f*°y^®»  Coventry,   52. 
FUH1>,  75,  SL  I'aul  s-road,  Comda: 
Wanted    good    Model    St 
Btjdfurd-itrcct .  Lirarpool. 

iu^i**^*®"^'  '**D-  conrlenaei 

other  .1,.U«.-iVakk,  Sbircbrulik. 

Wanted,  good  4iin.  or  6i 

ooetXU  10«.-Apply,  W.  S.  CUAIT 

ort^^"i*''j  ^^'^  I-athe,  a  be 

Snr!!^     '"*'•  •"  "«hMjKO  for  Hoi 
ho«o-,ower,  iuri,e.l  llj- wheel  -I 

tin?^«"°J  Volumes  of  the  " 
tlon. or  H.uh  Tool,  and  nmtcrlal. 
**•!  '01.  Aiuiwa-roaJ. 

TJr^ltTyP?    OtoJ€CtIve.    3f 

Optimus  Printing-  Fa 
Newtou'd  Throe-wIck  Lan 

-wu  ."^»i'^!"°'^'''  "  '*»-  '"f  the 
— Wiiii.iiT.lib,  Limib-lam.,  Unwlf 

Snglne  and  Boiler,  ne^ 

r»rUL;u.»^     ^••^'W'lK-o  '«»r  So«^w-c 
ft»,  '''•■•ioria-road,Tuubrldi«  Weliii 
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td  from  the  water,  and  the 
ainst  the  plate  by  an  india- 
aeezer  to  romove  any  air  that 
iie  positive  closely  adhering 
}  then  pressed  slightly  in  a 
ced  in  a  bath  composed  of 
3nt.  sulpho-cyanido  of  ammo- 
dissolve  those  parts  which 
lartially  developed.  When 
s  bath  and  washed  in  cold 
.11  a  bath  composed  of  5  per 
n  in  water  for  abont  five 
loved  and  washed,  and  im- 
ot  concentrated  alcohol  and 
pressed  into  a  plastic  mass 
dust,  albnmen,  blood,  and 
0  proportions  depending  on 
red.  Any  other  plastic  sub- 
i,  snch  as  cellaloid,  cyanoid, 
in  hydraulic  press  or  other 
am  bciu^  introduced  during 
len  cold  it  is  removed  from 


OF  MACHINE8.-VIII. 

jcis  Cami»in,  C.E. 

w  and    Worzn-wheel — 
rential  Screw. 

liar  form  of  screw  gearing 
n  in  Fig.  8l',  known  as  the 
worm-wheel ;  it  is  a  com- 
reat  value  in  some  circum- 
hicb,  from  its  compactness, 


•£>     I 


but  it  has  the  disadvantage 
food  deal  of  friction, 
icel  which  has  teeth  cut  on  it 
is,  as  is  shown  on  the  plan  / ; 
aft  b,  to  which  it  is  securely 
h  is  the  barrel  for  the  chain, 

if  for    any  other  purpose, 
Liy  be  necessary  to  transmit 

aft  carrying  a  few  turns  of 
rorm  d,  which  fit  into  the 
i-whecl  ;  by  revolving  this 

the  wheel  are  pushed  for- 
1  cruised  to  revolve. 
it  that  there  must  be  an 
the  shaft  r  c  equal  to  the 
w  against  the  teeth  of  the 
n  order  to  resist  this  con- 
;  in  the  bearings  is  provided 
1  at  r  c. 

jential  that  the  teeth  should 
<cre'.v-thread  with  accuracy, 
r  should  bo  finished  with  a 

steel  screw  the  same  size 
ntended  tangent  screw,  but 
n  it  so  as  to  form  cutting 
ble  it  to  finish  the  teeth  of 
>per  form,  when  it  iscajpiaed 
irith  the  wheel.  The  wheel 
dcd  as  a  revolving  part-nut 

V. 

int  out  the  advantages  of 
B  compared  with  a  train  of 

the  power,  instead  of  being 
1  onr  tooth  onhj  at  a  time,  is 
h  three  or  four,  so  that, 
3ak,  there  is  not  the  danger 
if,  that  there  is  in  the  case 
I,  moreover,  as  more  teeth 
Etn   bo    made   -mailer  than 


in  the  spar- wheel.  Again,  as  the  pressure  is 
on  the  entire  surface  of  the  tooth,  the  strain 
becomes  a  shearing  strain  at  the  root  instead 
of  a  bending  force  at  the  end  of  the  tooth. 

In  the  next  place,  with  this  combination  of 
two  elements,  we  can  obtain  an  enormous  mul- 
tiplication of  force,  such  as  would  require  a 
long,  cumbrous,  and  expensive  train  of-  spur- 
wheels  to  provide. 

The  shapes  of  screw-threads  may  be  gener- 
ally classed  as  two  in  number — square,  and 
V-ehaped  ;  in  the  former  it  is  evident  that  the 
presBore  between  the  screw-thread  and  that  of 
the  nut  will  bo  parallel  to  the  axis  of  the 
screw,  whereas  with  the  V-thread,  the  pressure 
being  normal  to  the  surfaces  of  the  threads, 
will  not  be  parallel  to  the  axis  of  the  screw, 
so  that  the  friction  will  be  greater,  and  there 
will,  moreover,  be  a  tendency  to  burst  the 
nut ;  therefore,  for  mechanical  movements,  the 
square  thread  is  much  to  be  preferred. 

In  the  pquaro-threaded  screw  the  thickness 
of  the  thread  must  evidently  be  one-half  the 
pitch  (for  a  single-threaded  screw)  ;  therefore, 
the  finer  the  pitch  the  thinner  and  weaker 
will  the  screw-thread  be ;  but  as  the  finer 
pitch  corresponds  in  heavy  machinery  to  a 
greater  multiplication  of  force,  it  is  evident 
that  a  stronger  thread  is  required. 

In  order  to  get  over  tJiis  difiioulty,  a  con- 
trivance, called  a  differential  screw,  may  be 


used,  when  the  movement  is  rectilineal — it  is 
shown  in  Fig.  83. 

a  a'  h  is  a  shaft  on  which  are  cut  two  screw- 
threads,  a  a'  and  a'  h  of  different  pitches  ;  r  r'  is 
a  movable  nut,  through  which  the  work  is  given 
off,  and  d  d'  a  fixed  nut  which  acts  as  an 
abutment  for  the  screw  to  work  against. 

The  threads  a  a',  a'  h^  being  both  cut  in  the 
same  direction,  it  is  evident  that  while  the  nut, 
in  regard  to  the  screw,  is  drawn  in  the  direction 
of  the  arrow  at  i^^  the  screw  itself  will  be 
travelling  in  the  direction  of  the  arrow  at  d' — 
that  is,  in  an  opposite  direction — so  that  the 
actual  distance  travelled  by  the  nut  ec"  in 
one  revolution  of  the  screw-shaft  will  be  the 
difference  of  thtf  pitches  of  the  two  threads,  a  a' 
and  a'b.  The  actual  direction  in  which  the 
nut  will  travel  will  depend  upon  which  thread 
has  the  quicker  pitch.  If  it  be  a  a',  then  it  be 
move  in  the  direction  of  the  arrow  at  c ;  but  if 
a  b  has  the  quicker  pitch,  the  nut  cc'  will 
advance  in  the  direction  of  the  arrow  at  <f . 

As  in  this  arrangement  the  difference  of  pitch 
regulates  the  multiplication  of  force,  we  can 
have  the  threads  of  such  pitch  as  may  be  re- 
quired to  afford  the  necessary  strength  for  the 
force  to  be  transmitted. 

In  calculating  the  multiplication  of  pressure 
obtained  by  this  arrangement,  let  R  =  the  radius 
of  the  crank  or  arm  on  the  driving  screw,  P 
and  p  the  pitches  of  the  two  screws  respectively ; 
then  the  ratio  of  the  pressure  at  the  working 
point  of  the  machine  to  that  at  the  driving 
point  will  be  =  2  .  R  X  3-Ul<;  -^  [P-  jt>].  For 
example,  let  R  »  15in.,  P  =  2in.,  and  p  =  rdZran.. 
r  being  the  ratio,  then  r  =  6*2832  x  15 
-^  [2  -  1-875]  =  753-984,  nearly  754 ;  so  a 
pressure  of  20lb.  on  the  end  of  the  driving  arm 
would  give  a  pressure  of  15,0801b.  on  the  end 
of  the  driven  screw  equal  to  G'73  tons,  less  some 
loss  for  friction. 

The  objection  to  the  screw  and  worm-wheel 
being  due  to  the  great  amount  of  friction, 
which  really  precludes  its  use  for  very  heavy 
machinery,  it  is  necessary  to  examine  the 
amount  of  work  expended  in  this  friction,  in 
comparison  with  the  total  amount  of  work 
done.  Let  R  =  the  resistance  to  be  overcome  in 
the  direction  of  the  axis  of  the  screw  in  pounds  ; 
P  =  the  pitch  of  the  screw  in  inches ;  D  =«  its 
diameter  in  inches  ;  p  =»  the  driving  force  in 
pounds  at  the  periphery  of  t^  screw,  and  O'OS 
the  coefficient  of  friction. 

As  the  resistance  will  be  overcome  through  a 
distance  equal  to  the  pitch,  while  tho  driving 


force  moves  through  a  distance  equal  to  the 
circumference  of  the  screw,  then  the  pressures 
varying  inversely  as  their  velocities,  the  power 
requir^  to  do  the  v^fful  work  will  be  /*  *=  R 

X I— 

D  X  31410  • 

In  Fig.  3i  abg  represents  one  turn  of  a  screw 
unwound  on  to  a  plane,  or,  as  it  is  technically 

Fig.  34. 


termed,  developed ;  ag  is  a  horizontal  line^ 
and  b  a  g  is  the  angle  of  the  screw 
thread ;  a  g  is  equal  to  tho  circumference 
of  the  screw,  and  b  g  to  its  pitch ;  at 
c  a  vertical  resistance  parallel  to  tho  axis 
of  the  screw  acts.  This  force  will  be  resolved 
into  two  others,  one  acting  in  the  direction  b  a, 
and  the  other  at  right  angles  to  it,  the  latter 
being  that  to  which  the  friction  is  due.  and  the 
former  tending  to  slide  the  inclined  plane  in 
the  direction  ag.  Produce  the  vertical  line, 
making  e  c  equal  to  the  resistance  to  be  ovei'^ 
come,  and  complete  the  parallelogram  cdef. 
Then  the  norxnal  pressure  on  ab  will  te  R 

X   y. :  but  (as  shown   in  a  previous  article, 
ev 

Xo.  II.,  on  friction)  fife  and  agb  arc  similar 

triangles;    therefore    the     pre8.<<ure    on    ab 

and    at  right  angles  to   it  is    =    R     <    '^-^ 

a  b 

«*  =  Viagy  +  (bgy  =  V(3141«D)''  +  P«, 
hence    the   friction   will    bo    =    008    x    R 

y    -f  -..-——_- — : — - — ,    and    this    resistance 

V  C3-141GD)'  +  P- 
must  be  overcome  through  tho  distance  a  b  ; 
hence,  multiplying  the  last  quantity  by  the 
value  of  a  b^  we  get  for  the  work  done  in  over- 
coming friction  during  one  revolution  of  the 
screw  the  quantity  O08  x  R  x  a^  =  0*08 
X  3'141<>D  X  R  inch-pounds.  The  power  acta 
through  the  distance  ag  \w^  calling  the  force 
necessary  to  overcome  the  friction  or  prejudicial 
worky/',wohavep"  X  3-14 IGD  ==  0  08  x  3-1410 D 

X  R  ;    therefore,  p'  =  008  x  R,  and  the  total 

P 
force  required  will  be;i'  +  i'   =  R  x    ^^-v^-^-  ^ 

+  0-08 R  =  R  X    I  3.j?-^.-^  +  008  I    =  p   lbs., 

the  total  driving  pressure  required,  at  the  peri- 
phery of  the  screw. 

It   is   evident    that     by    diminishing    tho 

p 
diameter  of  the  screw  the  factor  -_-____- 

o'141U   D 

becomes  larger,  and,  as  0*08  is  constant,  by  so 
doing  the  percentage  of  prejudicial  resistance 
is  reduced. 

To  make  this  more  clear,  let  the  arm  or 
wheel  by  which  the  tangent  screw  is  driven  be 
lOin.  in  radius,  then  in  one  revolution  the 
driving  point  will  pass  through  a  distance 
equal  to  2  r  x  3-1410  =  20  x  3-1416  =  62-832in., 
and  if  the  pitch  ,-»f  the  screw  is  kept  constant  at 
lin.,  the  ratio  of  velocities  will  be  constant  be- 
tween the  driving-point  and  the  point  at  which 
the  power  is  given  off  by  the  screw. 

Of  course,  in  considering  this  question  ol 
proportions  of  parts,  the  value  of  the  limiting  . 
angle  of  friction  must  not  be  lost  sight  of,  for 
when,  by  diminishing  the  circumference  ag  U> 
a  certain  value  of  bg^  the  anglea^^  beoomeB 
equal  to  the  limiting  angle  of  friction,  motion 
will  become  impossible  if  the  screw-thread  i» 
to  be  the  driver. 

This  brings  us  to  tho  consideration  of  thfr 
arrangements  of  screw-gearing,  in  which  the 
nut  or  worm-wheel,  as  the  case  may  be,  is  the 
driver.  It  is  evident  in  this  case  that  motion 
will  become  impossible  when  the  angle  bag  iB 
made  as  small  as  the  limiting  angle  of  friction, 
and  for  the  purposes  for  which  this  combina- 
tion is  employed  it  is  usual  to  make  the  screw- 
threads  wit;h  a  quick  pitch. 

The  thickness  of  a  screw-thread  being  one- 
half  the  pitch  when  a  single  thread  is  used, 
this  would  become  very  clumsy  with  a  <vil<it 
pitch,  and'unleas  tbft  %Qx«w  ^«i^  ^^  ^t«6X^\^ 
metftx,  \^l^  >o««mi^  ^wxlaiJfc  \i5i^x^^  M  "^^^^^ 
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^pUi  at  the  threftd  vroaJd  be  BOU1I7  in  propot' 
tim.  For  this  rea«on  the  threxi  in  inoh  osssa 
is  diTldwi  ap  into  tiro  or  more,  thm  &ffonUns 
>KMd  bearing  enrfaoe  without  the  neceasit;  ol 
wing  &  deep  thread. 
In  Fig.  3  j  is  tbovn  »  doable-thi'Mded  socew, 


the  two  threads  being'  indicated  b;  the  tlnee 
•  •4  and  bbb. 

Ttie  nuMt  fsmiliarinstanceof  driving  a  eorew 
bj  moTing  the  nnt  is  fomiahed  by  the  Archi- 
medean hand-driU— a  handy  little  tool,  of 
whioh  theihaft  oarriea  a  qoiok-threaded  screw 
haring  on  it  a  nnt,  by  movitig  which  along  the 
■haft  (withont  allowing  it  to  reTolve)  the 
ahatt  and  drill  fixed  in  the  emket  at  the  end 
Bra  oaueed  to  rotate  rapidly. 

A.  ooounou  illoBtratioa  of  a  tangent  screw 
driren  by  a  worm-wheel  ocoois  in  mnaical- 
taxes  and  some  other  light  clasnea  of  machinery. 
The  speed  of  the  barrel  of  the  mnsioal-box  i'j 
rv'galated  by  the  reaistance  of  a  pair  of  vaaes 
carried  oa  a  shaft  on  which  it  torned  a  qaiok- 
threaded  screv  driven  by  a  small  worm-wheel, 
The  apeed  is  regnlated  by  altering  the  angles 
of  the  Taoes,  which  are  hinged  to  the  screw- 
shaft,  so  as  to  offer  a  greater  or  less  poteatial 
surface  to  the  reaietance  of  the  atmosphere. 

The  only  case  in  which  we  have  eeen  this 
arrangement  applied  on  anything  approaching 
a  moderately  large  soale  was  in  a  steam  lannch 
of  very  nniqne  constraotion,  which  was  tried 
OD  the  tirer  Thames  upwards  of   twenty  years 

The  propeller  was  a  screw,  and  apon  ite  shaft 
was  fixed  a  oyllnder,  having  out  on  its  lorface 
a  spiral  groove  letnmiDg  into  itself —that  is  to 
■ay,  that  starting  at  one  end  it  ran  as  a  right- 
hand  screw  to  the  far  end,  and  then  turning 
by  as  easy  a  curve  as  could  be  obtained,  re- 
turned to  its  starting  point  aa  a  left-hand 
eerev  ;  thus,  the  cylinders  being  placed  parallel 
to  the  screw  shaft,  and  oarrying  at  the  ends  of 
fie  piston-rods  suitably  formed  blooka  to  fit 
■nXtnrn  in  the  apiral  grooves,  the  reoipi^Kuting 
action  of  the  engines  imparted  a  ooatinDons 
rotatory  movement  to  the  screw  shaft,  for  as 
in  the  forward  stroke  the  block  would  be  mn- 
ninB  in  the  right-handed  heml-spiral,  90  in  the 
baojiward  or  return  stroke  it  would  be  running 
in  the  left-handed  hemi -spiral,  and  so  the  direc- 
tion of  rotation  would  be  oontiauoua.  The 
pistons  being  so  set  that  one  was  at  mid-atroke 
whea  the  other  was  at  balf-atroke,  the  same 
nnirormity  of  movement  was  obtained  as  with 
ordiaary  oonpled  enginea  having  their  cranks 
placed  at  right  angles  to  esoh  other. 

Although  very  interesting  as  an  experiment 
and  aacaesstnl  in  working,  the  freat  friction 
wai  fatal  to  its  adoption  on  a  large  scale. 
{lb  it  eontiimtd.) 


to  the   saddles    of    private    users.      In    the 

amy  new  patterns  are  issued,  often  with 
fanlte  ankoown  la  the  old  patterns.  This 
seems  to  be  the  case  with  the  pattern  known 
as  the  1B84  [tattem  for  the  British  Cavalry, 
now  being  withdrawn  from  use.  Old  soldiers 
speak  of  military  saddles  as  a  oontrivano 
bnrt  man  and  hoiee.  Ko  doubt  there 
fanlte,  but  their  obviousneeaahonld  suggest  the 
remedies.  Soldiers  on  horsebaek  not  being 
permitted  to  "  jockey" — i.e., spring thmr bodies 
up  to  avoid  the  oonousaion  of  the  nddle  at  the 
I  trot  of  the  horse— renders  the  riding  distressing 
to  hoiee  and  man. 

The  theory  of  this  arrangement,  in  military 
eqnitation,  is  to  prevent  the  men  bobbing  up 
and  down  at  a  trot,  which  would  look  non- 
military,  it  is  said,  and  the  soldier  is  supposed 
to  stand  in  his  stirrups  at  all  paoes  beyond  a 
walk,  merely  balancing  his  body  on  his  horse, 
his  seat  being  to  keep  him  from  swaying  back- 
wards and  forwanls.  This  sounds  fairly 
well ;  bnt  the  stirrup  has  a  single  strap 
to  one  point  of  fixtnre  in  the  saddle, 
and  a  Angling  motion  with  or  with- 
out the  rider's  foot  in  the  stirmp.  This 
see-saw  sway  of  stirrup  prevents  a  soldier 
standing  firtnly  in  his  stirrups  :  he  rocks  about 
in  them  if  he  attempts  to  stand,  and  the  point 
of  Gxing  on  the  saddle  being  forwarder 
than  his  centre  of  gravity,  he  is  obliged  to  lean 
forward  to  Cry  to  attain  it — but  fails,  and  is 
bumped  sometimes  an  violently  as  to  be  rup- 
tured.  The  horse  suffers  aa  well. 

The  long  period  of  time  since  the  saddle  was 
modified  in   principle  of  oonstmotion  in  any 


TBI  SAFETY   SAVDLll. 

Iktmmted  bt  John  Csajiles  Einq. 

PIRHAPS  there  hare  been  fewer  ohonges 
in  riding  saddles  than  any  other  essential 
part  of  horse-gear  in  all  conntrfea  where 
saddles  are  in  general  use.  In  England  tjte 
saddle  af  the  army  has  been  so  litUe  altered 
that  it  may  be  rwaided  as  nnohanged  for  a 
oentvry  or  more.  The  hunting,  racing,  or  hack 
saddle*  are  mnoh  the  same  one  oentnry  after 
anather;  the  "out-baok"  pommel  of  gentle- 
inmi'a  saddles  is  the  only  notloeftble  differenoe 
in  aid  saddles  uid  those  of  modem  times.  An 
ffld  saddle  in  Shotteabrook  Chnroh,  Bray, 
Berha,  is  a  military  nddla  of  abont  as  serrioe- 
able  a  form  as  modem  ooSi.  In  many  castle 
ar«»nries  old  saddles  are  preserved,  from  whloh 
we  oan  see  that  the  only  differenoe  is  In  the 
stirmp  bar  being  a  "  latoh  "  instead  of  a  "  loop  " 
to  fabid  the  stirrup-leather.  The  patents  of 
recent  times  for  saddle  improvements  have  not 
been  for  the  saddle,  bnt  for  a  modifioation  of  > 
the  "latoh"  or  bar  on  which  is  huhg  the: 
•Urmp .  loathen  —  thaw,    of    oooise,  apply  I 


way  has  at  last  arrived  at  a  shifting  point,  and 
the  modifioation  is  one  which,'  Uiongh  simple, 
is  likely  to  cause  a  marked  effect  on  the 
aaddlery  trade,  and  also  In  the  quality  of 
riding  generally,  whiol)  has  been  often  com- 
mented upon  in  the  press  from  "Dr.  Syntax's" 
time  to  the  lost  essays  on  horsemanship 
portrayed  in  the  oomic  press.  The  aim 
of  the  inrentor,  for  it  is  an  Invention 
more  than  an  improvement,  seenu  to  have  been 
to  improve  both  the  standing  of  the  military 
laddle  and  the  seat  of  the  ordinary  saddle  of 
the  rood  or  the  hunting  field.  M  the  "tree" 
is  materially  altered  in  the  form  of  the  seat  so 
as  to  get  a  tension  seat  for  Uie  rider,  we 
JeecritM  that  first.  It  is  pretty  welt  nnder- 
atood  that  the  "  tree  "  has  ite  distinct  parts,  as 
pommel  in  front,  oantle  at  back,  and  belly- 
pieces  joining  them.  The  several  parte  are 
distinguished  by  technical  nam3S,  the  plates 
back  and  front  making  the  whole  strong  to 
bear  the  gfreat  strain  to  which  a  "  tree  "  ia  sub- 
jeoted.  The  two  pieces  connecting  pommel 
and  cantle  form  two  ridges,  whiob  are  felt 
through  the  seat-oorering  of  webbing,  canvas, 
and  leather.  The  "Safety  Saddle"  removes 
these  objectionable  parts,  and  by  making  them 
wider  apart  at  the  rider's  bearing  part  of  the 
teat  of  the  "  tree,"  It  allows  the  open  space  M 
be  webbed,  Boaa  to  make  a  yielding  seat,  so  that 
the  falling  of  the  rider  is  not  likely  to  oooar 
-  ~  uoie  OD  this  saddle  than  on  an  ofBoe-etool. 


leathere  from  two  part*  of  the  nddle  on  ei 
side,  at  the  back  part  towards  the  end  of  the 
cantle,  and  In  front  on  Uie  point*  of  the 
pommel,  so  that  the  stirrup-leather*  oneMh 
side  are  in  the  shape  of  the  letter  T,  the  top* 
having  suitable  loops  and  latches  by  which 
they  are  attached  to  the  saddle,  and  tha  bottom 
of  the  V  holding  the  stirmp,  whioh  hangs 
rertioally  te  the  centre  of  gravity  of  the  hone- 
man  seated  on  this  sort  of  saddle.  Tha  itirrap 
hangs  differently  to  ordinary  stirrap*,  whioh 
have  the  edge  to  the  throst  of  the  ruer's  foot 
when  seated.  With  the  new  donble-mnienaion 
hanging  of  stirrup-leathers,  the  open  front  of 
the  stirrup  is  always  to  the  forward  tlirnst  of 
the  horseman's  foot— a  serrioeable  poaitioa, 
with  a  skittish  or  fidgety  horee  after  dark 
when  mounting,  the  right  foot  having  alwaji 
to  kick  at  the  dangling  stirrup-iron  till  it  ii 
tnrned,  so  as  10  get  the  foot  into  it.  Tha  akebdi 
shovrs  a  side  view  of  this  saddle  with  the 
stirrup-leathers  and  irons  complete. 

The  rigidity  of  this  suspension,  compared  lo 
the  slinging  motion  of  tiia  ordinary  Itlmp- 
hanging,  only  needs  a  trial  to  make  Uie  ridit 
exclaim,  "  Why  was  not  this  thought  ot 
before  I  "  The  invention  is  patented,  and  in. 
oladee  a  very  simple   plan  of  stirmp-lwthK 


that  Uiey  are  secured ;  bnt  should  the  leathe: 
be  pulled  obliquely  as  muoh  as  if  a  rider  were 
thrown,  the  apring  yields,  and  allows  the  loop 
to  pass  over  the  "  stud,"  so  that  a  rider  with  hu 
foot  hitohed  In  the  stirmp  has  insteut  lelease 
from  the  saddle. 

The  leathers  are  alterable  in  length  by  a 
book-buckle  oat  of  the  way  of  the  rider's  legs, 
and  mnch  simpler  than  the  present  buckle  for 
the  purpoee.  The  advantages  are  more  abvioua 
to  a  rider  than  to  a  "  tree  "  and  saddle-maket. 
For  instance,  the  horseman  wante  M  ait  as  low 
as  possible  on  his  borse  ;  the  improved  seat 
allows  him  to  sit  half  an  Inoh  closer,  and  the 
hard-stuSed  quarters  of  the  seat  are  removed, 
so  that  the  thighs  are  not  hurt  as  in  the  use  of 
an  ordinary  saddle  if  the  rider  happens  to  usa 
long  stirmp -leathers.  Again,  the  spread  ol  tha 
lega  on  the  saddle  is  reduced  lin.  at  the  kneea, 
and  the  stirrup-leathers  being  away  from  th^ 
knee-bearings  on  the  flap  ot  the  saddle,  the 
mnscles  of  the  knees  inside  the  legs  are  DOt^ 
strained  and  chafed  a*  with  the  slung-han^ 
itirrnp-leathers. 

The  Inventor,  Mr.  John  Charles  King.Windaor- 
street,  Uxbridge,  has  brought  his  military  tiain.- 
ing  and  hunting  experience  to  bear  on  all  the 
deteile  of  this  saddle.  Whether  for  mlUtair, 
civilian,  or  ladies' riding  ite  use  has  shown  that 
it  poeseeses  all  the  merite  claimed  for  it  by  thi 
invento  r.       


DHTSXN'S    BORIKa    HACHin. 

VT  tha  Industrial  Bxhibition  held  in   Wor- 
eeator,  Mau.,  an  improved  boring  Biaahiot 
u  exhibited  by  Mr.  G.  W.  Drydan,  of  that  to*n, 


which  has  several  faatnrei  to  teeomaaal  II  to  Iti 
attention  of  all  tool  users.  WhoB  plsead  la  F*^ 
tion,  it  will  bore  the  whdia  mortis*  wMmI  brfv 
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ith  jnMter  m 
■  (djateble  I 


•d,  thvab;  dolnt  donble  th«  unowit  of  work 
la  MDM  luigth  OTtlma,  ud  with 
.aopwator,  ai  the  ot« 

I  or  tDMll  BU 

dmaybaglT _ 

ed  hsriiantall*  bj  umdi  of  the  lida  aomr, 
li  k  ant  with  two  tbmdi  to  th>  Indi,  asd 
]b7  tuna*  a  tnge,  Tha  maohfnaa  ta»j  ba 
*tad  to  boia  at  aof  nqoind  angla.  It  will 
twAormorahidaatoUM  Mma  depth,  ai  It  haa 
p  proridad  for  that  pnipoaa. 


m 


OBinmNa  objiois 

PAAAV7IH.* 

the  ZeA  Ant^  Ko.  199,  flelenka  hai 
leaorlbad  a  method  at  kaeplng  panSn  aalted 
a  tha  oontalnad  imall  at^M^  aia  haiu 
uad  indar  the  miacoaoope  in  anj  daaiied 
■ran,  and  than  of  lapidl]'  ooollng  tha  pwaffiB 
oat  dirtuiblna  the  poaltion  of  the  objaola. 
•diQf  it  difflonit  to  make  tnbaa  in^  at  he 
ribaa,  whioh  ihonid  ba  af  ioeh  ihape  ai  to 
.t  of  lamorinK  tha  hardaaod  paraJBa  mdily, 
tt  tha  nma  time  with  depraaaioni  of  inOalant 
Eoi  aaj  hoi  vsir  minute  objeota,  I  baye  made 
■f  thendlo<ridK  liispl*  devise,  whioh,  tboofh 
I  olnnuj  than  iha  tnba  of  Sdenka  oan  ba  nied 


Mmmon  flat  medlai&a  bottla  It  Bttad  with  a 
thnngh  wliioh  two  tnbca  paai,  or  if  Ilia  month 
•UoM  tab*  maybefiatened  intoaholediillad 


Itrge-pipe  for  the  water  entering  the  bottle  by 
md  niaiDg  or  lowcriiig  iti  temperatnrs  a<  wum 
«ld  water  ia  allowed  to  Sow  in.  On  tbe  iinoot)! 
■Ida  of  tha  bottla  fOnr  plecei  of  glaii  rods  or 
pi  ue  cemented  feel  lo  u  to  inuliwa  a  rect- 
nlar  spaae,  C,  whlah  form*  a  reoeptaole  for  the 
(*d  paraffin.  At  long  sa  the  warm  water  aircu- 
ithroDgb  the  bottle  tha  puaffin  lemaina  flnid, 
objeota  in  it  niaj  be  arranged  uadar  tbe 
loaeope  by  light  from  above  or  below,  and  cui 
oriented  with  reference  to  tli^  lidea  of  the 
lOi^nMicptaole  or  with  retareQce  to  tinea  dranu 
ntba  ■nrtaea  of  the  bottle.  When  the  ocld 
ar  ii  allowed  to  enter  in  plaoe  of  the  wum, 
paralfln  oongeaU  rapidl;  and  maj  be  eatily  re- 
ti  aa  one  pieoe.  The  diaoharge-pipe  ahonld 
1  near  the  appet  aorfaDB  of  the  bottle,  to  draw 
tar  air  whieh  may  aooamaUta  there.— B.  A. 


ikfrtmentlra  voy  diCionIt  nutter  to  pro- 

KhM  mail  objaeta,  eapaalally  aphacioal  ugi, 
MoUoBa  m^  paaa  through  anj  deaKd 
■t  St  SV  wok  on  the  embryologT  of  tha 
—  ^-'-TflhaTafotiadthefijlot-' 


«RlMk  ImprafDation  with  paraOn  li 
tad  In  tta  bibbI  waj,  and  then  tha  wga 
■•)  la  MdladMrafOo  are  plaoad  &  a 
iilih  Mjilil.    Tb«j  immadlataly  link  to 

•  VMBlii  dmrUm  SaiarMg. 


the  bottom,  and  then  the  whole  ii  allowed  to  cool. 
Tha  Brjratal,  glau  npwaida,  is  now  placed  on  the 
■tace  of  the  microaoope,  and  tha  afg^  examined 
under  a  Una.  In  thia  way  one  oan  readily  aee  ei- 
lotly  how  any  egg  liea,  and  then  with  a  knife  it 
may  be  ant  ont  with  tha  aarroanding  paraffin,  and 
in  moh  a  way  that  it  oan  readily  be  faataned  to  the 
blook  in  any  deiiied  poeition.  After  all  which  have 
dropped  in  a  anitable  poaition  are  tbos  cnt  ont,  the 
paraffin  ia  again  melted,  and  after  atirring  the  egge 
the  oatting  ont  ii  continoed  ai  bafoie.— J.  a. 
KIKGBLEV. 


tbe  diagonal  of  a  cqnare  abont  41n.  wide,  laid  dowft 
with  a  knife  on  a  oleaa  board. 

SeoDnd.~To  mack  tha  box  alao  with  thaknda 
and  aaw,  oarefnlly,  keeping  the  taw  kerf  ta  one 
aids  of  the  knife-mark. 

Third.— Saw  monldicg  eiaotly  to  the  mark  made 
on  the  panel,  and  ont  of  one  oontinuona  pieaa  for 
each  panel,  lonnd  the  aides,  and  iiterarctpetfeetly 
before  driving  down. 

Cara  and  exaotneaa  will  help  to  pctfeo^n^and 
save  trimming  ofl  aftarwardl. 


iroiked 


VAETING  MITRBS.' 

IN  the  ordinary  routine  of  vork  pertaining  to 
each  of  the  diSerent  wood-woiking  cruta, 
there  are  certain  forma  of  jointa,  cnta,  or  im- 
portant detaila  of  conatrnctioQ  and  decoration 
which  are  well  known  and  oecar  almoat  daily,  and 
other  forma  of  the  aama  whioh  are  varying, 
those  whieh  are  moat  in  nae  are  more  eaaily  woi 
and  familiar  to  tbe  operator,  ao  itmoatof  neoaaaity 
follow  that  nnnanal  foima  will  call  forth  more 
laboni  of  biain  and  manaal  skill  to  efieot  their 
sncceufol  oomplation.  This  is  particularly 
applicable  in  the  case  of  tbe  mitio-joint,  which 
every  wood-worker  ia  in  daily  contact  with.  It  is 
being  con^nnally  employed  in  different  psita  of 
joinerf,  in  all  plaoea  where  a  oontinuona  grain  or 
moulding  ia  required,  but  the  most  difflcnit  of  all 
its  employments  to  eEecut«ia  the  mitring  of  moald- 
ingt,  both  fluab  and  raiaed,  in  framing.  Here  tbe 
interaeotion  of  the  proBle,  eapeoially  tboaa  with 
many  members,  neoeasitales  great  oate  ia  marking 
ths  mitre-box  and  tawing  it,  marking  and  aawing 
tile  moulding  and  inanring  ita  perfaot  iatarseotlon 
before  driving  the  pieoea  to  their  permaDsnt  place 
in  the  pansL  Conosnung  a  simple  square  niitre 
of  ths  angle  of  4fi°,  aa  it  is  too  well  known  to 
require  special  comment  here,  we  wHl  avoid  its 
oonaideration,  ezoept  to  raeommend  readers  to  take 
careful  heed  of  thna  Important  point*,  sMaatial  to 
perfect  mitring. 
First. — To  mark  tha  mitie-box  by  a  bevel  set  to 


embiaoea  four  mitres  of  different  angles,  o 
which  involves  in  itself  three  le^arata  ir*' 
tions.  By  ref ering  to  Fig.  1,  ■*  -'"  ^'  " 
theangle  Aiileiathan  tbeaL„_.  . 
being  thus  acute  or  leas,  the  moulding  will  form  a 
longer  intersection  or  mitre  than  B.  Bimilarlj 
the  angle  at  D  ia  greater  than  B,  ooneequently  ^ 
mitre  is  ahorter,  whioh  ia  plainly  seen  in  the 
aketch. 

To  Bud  tbe  mitre  at  A,  strike  not  the  sngla 
ineide  the  framing  at  A,  like  Pig.  i  Take  any 
two  points  equidistant  from  o,  Fig.  2,  the  ap«  o* 
the  angle.  With  tbe  compasaea,  itiike  tha  er(«aed 
linea  aSown  and  draw  a  line  joining  their  orosaiu 
with  the  apex  of  the  angle.  This  fine  will  be  Uie 
exMt  mitre,  and  if  a  bevel  be  aet  to  it  and  marhsd 
on  a  good  box,  the  cut  can   be  got  dlrsot  from  the 


atO.    Ilia 

„„  insertion  of  a  amall 
lue  np  the  mnllton  below 
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Fig.  8   ibows  the   compound 
rendered   compound  by     ' 

piece  necessary  to  contit__  -^ - 

the  rail  shown,  and  the  mitres  are  found  tbos. 
The  angle  at  tbe  comer  sf  tha  rail  and  raked  pleoc, 
being  even  leas  than  at  ab,  will  be  longer;  avd 
thliUDfl  ia  gained  by  the  method  used  atmv*.  Q, 
beinga  rightangle,  tha  mitre  for  it  is  enlinati 
ordinary  46°  box,  but  o  must  be  ent  to  the  liaa,  a  A, 
shown  at  Fig.  4,  which  is  tbe  miln  for  the  nppai 
oomaratO.  These  two  eats  will  give  tkaamaB 
pieoe,  ita  length  being  obtained  on  the  amall  pieaa 

ItwiU  ba  noticed  that  the  point  of  interaaeUM 
ol  the  three  oomblaed  tnitiea  la  at  the  aiwx  0( 
joBOtlonof  the  two  main  onrrta  otth«ia 
MF(«aeiit«d  at  Fiv  *•  T^**  W^^«<^  ' 
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nthiira 


rsudeiing  it  nDhmiir 


and  tbe I 


DuldiQj 


je  joint  abuve.     Thia 

uathwl  will  Kiwaji  be  foaad  aoiUble  fur  very  loDg 
cuts.  Tho  fifth  miCce,  shown  in  Fig.  1  M  D,  is  ob- 
taiued  by  the  aamc  proceai  u  belore,  and,  being 
ihi>rt,crtnbe  mu-ked  on  (Fig.  i)  and  cnt  in  the 
milio  box. 

Finally,  eipetiense  hag  tangbt  that  the  oaly  way 
to  ubbiiu  u  ptrlfet  mitia  ia  from  the  saw  alone,  as 
it  ia  iDvnriabty  the  oaao.  do  matter  how  carefully 
Che  block  plane  ia  okkI,  tbe  joint  can  never  be 
vvudy  Biirfaned  or  aatisfaction  gained. 


THE  OXT-HTDROaEN  ZIRCONIA 
LIGHT.' 

DURING  the  lB«t  twelve  montha  I  bave  seen 
Fevoral  statements  in  rarioua  papers  that 
Zicconia  waa  "  ftaquentiy  "  used  insteud  of  lime; 
but  evury  effort  on  luy  puit  to  &nd  one  such 
operator,  who  was  actually  using  this  earth,  hue 
.  .    ......._      jjqyjjiy  fruitlees  have  beiii  my 


The  preceding  samplea  were  both  as  hard  as 
aatble  after  delivery  from  the  die.)  On  heating 
n  the  jet,  huwever,  the  plug  seamed  to  bait  quite 
iird.  It  behaved  qnito  differently  from  either  of 
he  others  being  evidently  far  more  free  from 
..ilica.  After  half  an  hour  there  was  nothiag  on 
the  faoe  beyond  a  very  slight  and  even  glazB— no 
'0R9J  of  gluzed  silica,  as  in  the  others,  and  the  sur- 
face remained  flat  and  sound.  But  the  reH  glow 
<ras  far  more  marked  than  in  either  of   tbe  two 

It  is  characteristic  of  pure  Zirconia  iUelf,  or  is  due 
to  come  impurity  which  might  be  eliminated. 
AUo  the  circular  eraok  round  the  cylinder  irai 
formed  far  more  rapidly  than  on  the  others,  and 
ihe  layer  dd  the  face  dropped  oS  after  no  mora 
'lanbalf  anbour.  I  much  regret  that  thie  sepa- 
Lted  layer  was  not  inserted  in  a  loop  of  platinum 
ire,  and  heated  by  itself,  as  sach  alliin  disc  might 
^  itaibty  not  oiack  again. 

But  the  light  was,  again,  far  inferior  \o  that  of  a 
lime.  Mr.  Madan  tested  the  pluj  a^ain,  after 
lieing  crntbed  and  re-madc  up,  at  Eton,  and  corn- 
glared  the  lights  photometrically  in  the  usual  way. 
vVith  the  same  jet,  the  light  *"""  "--  ""'  "'  •'"■ 


Zircon la  pern 
Ladd.     The  I 

can  lend  i 
1  chall  U, 


U.  Teuir^  du  MoUy' 
un  aa  nece  sold  years  agi^  *D< 
the  Royal  Institution  hy  Mi 
lOis  ia  biulDess  of  that  gentle 

>  assist  me,  and  1  oanooc  get  sue! 

t.    If   any   reader  possesses,  ani 

partioularly  obligei 


I  myself  tested  aipedmentally 
ditlerent  samples  of  Zirconia  ;  and  as  my  sole  hope 
of  ultimata  suocesa  lies  in  the  fact  that  each  one  of 
tbe  three  behaved  in  a  difiereut  and  digtinct 
maaoar,  and  therefore  that  the  removal  of  the 
lir«aamed  impurities  might  improve  the  results 
more  than  1  expect,  I  describe  them. 

t.  The  first  wai  a  sample  considered  "pure  "  by 
Llessni,  Hopkin  and  Williams,  kindly  eompreteed 
fucme,  andfor  hi>  own  trial,  by  Mr.  Chadwiokj 
but  this  sample  was  so  impure  as  to  be  uaelees  after 
a'lcat  a  rjmrter  of  an  hour.  It  coloured  tbe  llama 
intensely  yellow,  and  thu  prism  at  onoe  showed  this 


Othei 


wise,  the  incandBscence  itself  was  pretty  vhite  (: 
distinct  from  what  is  mentioned  presently),  atid 
the  Ecda  might  in  time  probably  have  been  vola- 
tilised out  <ii  the  cylinders.  A.  far  worse  f.>uk  was 
i!ieUr^  quantity  of  silica  in  the  aam pie,  which 
quickly  fused  Into  a  thick  yellow  glaze,  in  which 
liirge  cracks  immediately  appeared.  After  that 
tlij  light  was  fartoopour  for  any  purpose,  and  whs 
not  good  at  tbe  beet.  I  may  say  that  all  the  samples 

m  diamUcr,  giving  a  bright  diao  of  that  size. 

:;.  The  next  sample  or  samjiLus   were   prepared 
(Largely  by  blowpipe  process)  hy  a  gentleman  who 

d'.tniipajre.l  under  the  jst.  The  sample  also  sUHid 
'  tbojeL  much  longer  and  better.  Uui  oonsiderable 
ailiaa  (tbe  great  niOiaulty  in  preparation)  remained, 
:md  through  dark  glasses  could  be  seen  t<i  seeiho 
.fjj  tuie  under  tbo  beat,  risicg  into  »a,vea  and 
riJges.  After  this  the  light  diminished  very 
B. .■ally,  and  great  oraoka  appeared  in  the  faoe  of 
tac  cylinder.  There  began  now,  moreover,  tu 
::;i:^eur  a  peculiar  tedduh  glow  aWut  the  light, 
HU:rly  diUeient  from  the  sodium  Uame,  and  quit^ 
pi'unuunced ;  and  the  peculiar  properties  of  Zir- 
uu:iia  were  now  very  cunapicaoua.  especially  as  re- 
u:ird9  its  extraordinary  noa-cOHdivUiiig  character. 
With  a  powerful  jet  (ilaying  on  this  soiall  surface, 
tho  incandescent  portiuQ  only  extended  about  ^^^in. 
b>:k  from  the  face,  and  was  bounded  by  a  nearly 
aharp  line.  Moreover,  the  bright  surface  barely 
oi;jii<lcJ  to  the  edge  of  the  small  diac,  and  tht 
brightest  portion  in  the  centre  was  only  ,'\m.  ic 
diameter,  A  further  curiuua  pbenomenon  was 
that  the  cylinder  rapidly  began  to  crack  all  rounc 
bouudaryof  the  bright  incanc 


and  thia  crack  gradually  penetrated  t 


vay  from  tht 

-     nd  unequiL 

It  ditHculty 

dinary  lime 


shrinkage,  which  I  fear  will  bo  a 
in  using  Zirconia.  This  light,  a 
cujsiderably  inferior  tu  that  from  i 
wi-h  the  same  jet. 

1*.  The  thiril  sample  was  obUinod  by  Mr.  H.  G. 
Id^an,  of  Utou  College,  from  Uerr  tlchnchardt,  ol 
Utirlitz,  and  was  stated  to  be  prepared  "especially  ' 
far  the  oxy-taydrogen  light.  It  u  sold  at  the  rate 
oE  18s.  for  ten  grammes,  of  which  about  half  in 
needed  fur  one  small  cjlmder.  This  powder  shrank 
enormously  when  heat«d,  showing  that  the  oxide, 
w^s  very  largely  hydrated,  and  that  the  water  wa^ 
driven  off  when  the  cylinder  was  ignited.  Other 
R  je  the  sample  appeared  the  purest  of  ^a  three 
w-s  very  dry  after  ignition,  and  the  cylinder  wa^ 
ni;ioh  more  friable  or  fragile  attar  oompression. 


water  by  the  leaves,  which  is  chiefly  dri 
the  aubsoil^not  the  surface— by  the  rooi 
iclusion  of  the  lan's  rays  from  th< 
themselves  being  little  suioeptible  o 
lag  and  radiating  heal.  The  moisture  of  1 
sphere  and  ground  abont  trees  is  due  to  tl 
tion  by  the  Teavet  and  branches  of  a  con- 
portion  of  the  rainfall,  the  condensation  ol 
'aponr  by  the  leaves,  and  the  obstrnctio 
ly  the  foliage  to  evaporation  from  tht 
leneath  the  treai.  TheexperimenUof  M 
how  that  the  leafage  of  leaf-bearing  trt 
lepts  one-third,  and  that  of  pine  trees  th 
he  rainfall,  which  ir  -' ■"-  "• 


icylinde 


,t  of  a 


ciuarry  lioie  in  tbe  proportion  of  I :  'J'H8.  This  is 
:i  very  startling  dinerenoe,  and  the  opinion  of  all 

decidedly  to  the  effect  that  the  vannted  Zirconia 
light  is  what  Americaiu  eall"afraud." 
Some  quilihcatious  may,  however,  be  made.  The 

.ibviuusly  much  larger  than  that  of  a  disc  jtlis  uf 
r.n  inch  in  diiimeCer ;  in  fact,  probably  the  propor- 
tion is  not  very  diSerent  from  that  of  the  illumi- 
nation as  given  above — hence  the  iptc'Jic  brilliancy 
iif  surf  ace  may  be  about  the  same,  or  a  little  more. 
It  may  be  asked,  Why,  then,  not  use  more  sorface 
iif  Zirconia?    As  regards  any  single  jet,  the  answer 

5  that  owing  to  the  extraordinary  nun-coDduolion 
beat  before  all  uded  to,  such  larger  surface  ivfii- 
:iot  be  itlaminnie'l.  The  gentleman  whose  name  is 
uot  mentioned  is  about  to  try  Che  experi- 
lUanC,  however,  of  nsing  npoa  a  larger  disc  tbe 
dame  from  two  or  three  uoiiles,  and  I  await  the 
result  with  interest.  This  will,  however,  even  if 
euccessfol,  l»e  one  of  the  beet  properties  <if  the 
Zirconia  light.  The  small  brigtic  disc  gives  a 
parallel  or  other  beam  from  the  lantern,  for  optical 
-  rk,  about  as  "sharp"  ni  from  the  electric  arc. 
great  ia  this  advantage  for  sotoe  piirposea,  that 
1  could  only  obtain  cylinders  that  would 
"stand,"  free  from  silica,  and  which  did  not  cra^k 
oS,  1  would  be  thankful  for  them  even  with  the 
teis  light ;  with  the  microscope,  for  instance,  the 
light  condensed  un  a  lU'li  for  a  une-eightb  immer- 
sion lens  would  be  nearly  as  great,  and  the  dcGoi- 
lion  better.     It  ia  chiefly  uu  this  aoaonnt  that  I  ask 

It  may 'naturally  be  asked.  How  does  it  happen 
that  our  experience,  as  here  narrated,  dilfers  st 
radically  from  that  stated  by  others  as  regards  tht 
ity"  of  this  light?    My  oi 


and  that  evaporation  is  nearly  four  timesl 
a  mass  of  foliage  in  a  forest,  and  two  andi 
times  under  a  mass  of  pines  thnn  in  t 
Moreover,  trees  prevent  the  circulation 
by  lateral  wind  currents  and  produce  st 
Hence,  as  Mr.  E,  J.    Symons  has  truly . 

by  hills  ia  usually  charaeteriaed  by  a  dan 
Ciild,   and  stagnant  atmiisphe-"  "    * 
climate  which  is  obviously  v 


jt  known  irhal  a 


ueulal  m 


elisht  ia. 


TREES    FROM    A   aANITARY 
ASPECT.' 

As  this  ia  the  usual  time  of  the  year  for  plar 


naidcring  the  in  flu  cm 


'orestry  shows  that  ( 

.e,  therefore,  that  they 
lue  effect,  and  for  the 
da  which  they  affo. 


The 


"P""*; 


and 


.    Un  the 


t  of  c 


:ially  1 


iniavoarabli 


rihle 


}  the 


Now,  if  we  examine  the  surroundings 
if  our  suburban  villas  and  uuuntry  bam 
letter  aort,  we  shall  find  them  embowered 
,nd  subject  to  all  the  insanitary  climatic  c 
just  mentioned.  The  oufctom  almost  ev 
"Is  of  blocking  out  of  view  ulhei 
,  ^c,  by  belts  of  trees,  often  planted 
monu'ds  of  earth,  and  surrounded  hy  b 
"s  or  palings,  from  a  foolish  ambition 
to  live  "quite  in  the  oountry."     This 

ise  proceeding  from  a  sanitary  point 

and  should  bo  protested  agiinal  as  str 
edical  men  as  defective  drainage  and  b; 
pply.  Many  houses  stand  under  the 
id  shadow  ot  tret's,  and  "  the  grounds" 
e  inclosed  by  dense  belts  of  trees  am 
jiich  convert  them  into  veriuble  rese 
damp,  stagnant  air,  often  loaded  with  th 
'  '  -■  -  - » -"ves  and  other  garden  refe 
iphere  vary  injur^  "- 


answerable  fur  i 

oua  kind,  u£  which  we  h-.^  u™«  ....  - 

A  very  slight  belt  of  trees  suHicos  lo  i 

excluded  tbe  natural  upward  currents  a 
vented.  As  far  back  as  IIISI.')  Lancisi 
the  influence  of  slight  belts  of  trees  in 
the  s|.rcad  of  m  '     '    '"  " '  "-- 


itot 


instrated  by  th 

len,  un  gravel,  of  thre< 
surrounded  by  trees,  i 


.s  uf  tl 


drygr 

four  degree 
the  trees ;  and  a  large  pond  in  a  pine  v 
mites  from  London  aQorded  skating  fur 
socutive  days  in  the  winter  of  18S'i-«,  w 
the  greater  part  of  the  time  the  lakesin 

The  speculative  builder  has  more  sic 
for  than  the  fanlly  conatructiun  uf  h 
generally  bogini 


a  fine  uld  trees  which 
ich  from  their  aiie  . 
lutif  ul  than  young 


ipy  t 


ion  of 
ndied  by  meteurolo- 
cangiven  by  medical 
nhich  trees  take  in 
uf  climate  and  the 
dwellings,  iiotwilhataudini 


ant  a  pare  ai  dilien 


^BOfSU 
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health,  and  ruds  them 
like  piiplars  lo  hide 


be  injurious  t 

builder  and  his  nurserymen  which  staDI 
need  of  revision  from  time  to  time  in 
residences,  but  which  rarely  receives  it,  fi 
notion,  amounting  to  tree  worship,  which 

am  may  have  been  the  planting  of  them  i 
instance  from  a  sanitary  or   picturesqoi 

The  following  hints  for  planting  and 
trees  may  be  useful  to  those  persans 
given  little  attention  to  the  subject 
should  not  stand  so  near  a  house  that,  if 
fall,  It  would  fall  on  tbo  house ;  or  in  ot 
the  root  should  be  as  far  from  the  hi 
height  uf  the  tree.  Belts  of  trees  may  ' 
un  the  north  and  east  aspects  of  hoase^ 
ea'<t  side  the  trees  should  not  be  so  a( 
high,  as  to  keep  the  morning  sun  from  tb 
winilants  in  the  shorter  days  of  the  yeai 
south  and  west  aspects  at  bonus  iwl 
only  should  be  permitted,  so  that  thei 
free  access  of  the  Buashine  and  the  WMl 
the  house  aod  gronnd*.  High  walU  & 
on  these  aspects  are  also  objeoUonable,  i 
he  replaced  by  Ir >--"-  -*"'  — 


.y  f  eneei,  at  batUc  * 


biDcd  with  tba  potitlvM  to  forn 


Thai 
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;  ainat  hoiusB  whioh  are  ocoupied  daring 
of  cheleftf,  and  in  the  winter.  Treeifor 
near  hoiuoi  ihauld  be  cboaeu  in  the 
g  order :— Con  if  a™,  biroh,  Mwoi^  baeoh, 
1,  lime,  aod  poplu.  Pine  tceei  ue  tbe 
Jl  treca  for  tliii  pqrpoBe,  u  the;  ooUeot 
itMt  unoaat  of  rainfull  and  permit  tha 
rapomtion  from  the  gronnd,  while  thair 
w  ■tenu  offer  tha  laut  raiutuiM  to  the 
irculation  of  thft  vr.  A  gafiJM  oaka,  md 
ira  late  to  burst  into  ImJ,  end  tharefora 
e  ground  to  be  warmed  b;  the  lun'i  raji 
■fir  »pf'ng.  The  ein,  lime,  ud  oheitnut 
east  desirable  kind*  of  treea  to  plant  near 
.Ithoughtheyara  themiMCaoiiuaoa.  The; 
o  leaf  earl;  and  out  thair  IsaTaa  eeriy,  lo 
f  eiolade  the  upring  inn  and  do  not  aOotd 
ide  in  the  but  Bntnma  monthi,  when  It  ia 
nired.  Tha  lime  and  the  elm  are,  how- 
laDtifol  tree*,  and  will  doabtleaa  on  tllli 
often  be  tolerated  nearer  hoa»i  than  ia 
;  from  a  purely  aaaitary  point  of  view, 
are  ofieo  useful  gaidea  to  the  aelaotion  of 
ea.  KutneroiiB  treea  with  a  rioh  (oliege 
ik  andi?r|,-ronth  at  ferna  or  moaaindlData 
atagnant  ucmoaDhere  ;  while  abnndanoa  of 
ind  fruit  imply  a  dry  aunn;  etimata. 
.  will  be  healthiest  where  most  Bowers 
d  old  people  will  live  limgest  where  oar 
fruits  ripen  beat,  aa  those  conditiona  of 
in  indicate  a  alimate  which  ia  least  favour- 

mpanions,  the  birches,  indicate  a  dry, 
and;,  or  graTa!  aoil;  beeobea,  a  dryish, 
iTgrsTelaoil;  elms  and  limes,  a  rioh  awl 
a,  damp  soil ;  ualia  and  aahea,  a  heavy  clay 

uiT  Many  of  theee  tre^s  are  fJuud'gcow- 
Jier,  aod  it  is  only  when  one  species  pre- 
aa  in  number  and  vigour  that  it  ia  Craly 
riatiu  of  tbe  soil  and  that  purtjon  of  the 


'  TO    ElBF    TOOLS,   &c.,  IN 
CONDITION. 

following  binta  may  be  found  oaeful, 
peoially  in  amataura'  ahoiis  where  toots  are 

sa  parte.— The  wooden  parts  of  tools,  snob 
ocks  of  planes  and  haiulles  of  chlaela,  are 
tde  to  have  a  nioe  appearance  b;  f  renob 
(i  but  this  adds  nothing  to  their  durability. 
tatter  plan  ia  to  let  them  auak  in  linseed 
week,  and  rub  them  with  a  oloth  forafew 
ever;  .lay  tor  a  week  or  two.  This  nru- 
beaucifuL  surface,  and  at  the  same  time 
solidifying  and  preeerving  aation  on  the 

ireYentiTea.~The  following 


ic  oil  ia  said  to  h 
ust,  and  to  have 


TO  proved  sfGoient 
een  adopted  by  the 
.  .  I  to  be  apread  with 
ui  Oaniiel  in  a  vary  thin  layer  over  tbe 
BUrtacB  and  allowed  to  dry  up.  ^uoh  a 
will  afford  seourity  against  all  atmospharic 
M,  and  will  not  show  any  oraoka  under  the 
ipe  after  a  year*s  standing.  To  remove  it 
lie  has  simply  to  be  treated  with  caoutohoiio 
;  and  washed  again  after  twelve  to  twenty* 

olntionof  indiarnbber  in  benzine  baa  bean 
JPcanaa  a  ooatingfor  steel,  iron,  and  lead, 
been  found  a  simple  means  of  keeping 

>m  oxidising.  Itsan  be  easily  applied  witb 
and  is  easily  rubbed  off.    It  ahould   be 

ateel  atiiclea  ean  be  perfect];  preaerved 
It  b;  patting  a  lump  of  fieBbl;-bnrQt  time 
nwer  or  ease  in  whicb  the;  are  kept.  If 
p  are  to  be  moved,  as  a  gnn  in  its  case,  for 
,  pal  the  lime   in  a  muslin  bag.    This  ia 

i  valuable  for  apeaimena  of  iron  when 
fur  in  a  nKiUeratel;  dr;  place 

af  absorbinj 


After  twenty  four  boon   rab  clean  with   a   toft 
linen  cloth.     Tbe  tooli  will  keep  clean  for  months 
under  ordinary  oircumstanoes. 
6.  Fnt  one  quart  fraably-alaked  lime,  one-half 

esn&d  waahing  aoda,  one-half  pound  soft  soap  in  a 
uoket  and  anffioient  water  to  cover  the  articles: 
pat  In  tha  toola  aa  toon  at  poasibie  after  Qae  and 
wipe  them  np  next  morning  or  let  them  remain 
nntil  wanted. 

T.  Boft  aoap  with  half  its  weight  in  pearlasb, 
one  oonoa  of  miitnta  in  about  one  gallon  l>oil in g 
water,  is  in  everda;  dm  inmost  engineer's  shops  in 
tha  drip-oana  naed  fiu  torsing  long  articles  brought 
in  wrought  iron  and  il^cl.  The  work,  tbuugh  oun- 
stantly  moiat,  doaa  not  rnit,  and  bright  nnts  are 
immersed  in  it  for  dava  till  wanted,  and  retain  their 
polish. 

8.  Mett  alowly  together  lii  or  eight  onucea  lard 
to  one  Dunoa  roain,  stirring  tilt  ooulj  when  it  is 
temi-fluid  it  ia  ready  for  tue.  If  too  thick,  it  may 
be  let  down  by  coal-oil  or  beniiue.  Hubbed  on 
bright  surfaces  ever  so  thinly  it  preatrvcs  the 
polish  eSeotnally,  and  ma;  be  readily  rubbed  off. 

9.  To  protect  metUa  from  oxidation,  polisbed 
iron  or  ateel  fur  instance,  the  requisite  is  to  exclude 

therefore,  pulisbed  tools  are  nsually  kept  in 
wrappings  uf  uil-cloth  and  brown  paper,  and.  thus 
protected,  they  will  preserve  s  spuilesf  face  tor  an 
unlimited  time.  When  these  metals  come  to  be  ut 
necessity  expoaed  in  being  converted  to  use,  it  is 
necessary  to  protect  them  by  means  of  some  per- 
manent dressing,  and  boiled  linseed  oil,  which 
proves  a  lastiog  covering  as  it  dries  on,  is  one  of 
the  best  preservatives,  if  not  tbe  best.  But,  in 
order  U>  give  it  body,  it  ahould  bethiekoned  by  the 
addition  of  some  pigment,  and  tbe  very  best, 
becauas  tbe  most  congenial  of  pigments  is  the 
ground  oxide  of  the  same  metal,  or  in  plain  worda, 
rusted  iron  reduced  to  an  impalpable  powder,  fur 
tbo  dres-'ing  of  iron  and  steel,  which  thut  forms 
the  pigment  or  oxide  paint. 

10.  make  a  piece  of  qnicklima  with  just  water 
enungh  to  cause  it  to  crumble  in  a  covered  pot,  and 
ffhile  bet  add  Inllow  to  it  and  work  into  a  paste, 
and  uac  this  to  cover  over  bright  work :  it  can  ba 
easily  wiped  ull. 

11.  OlnuCead'a  vamiah  it  made  by  melting  two 
ouncee  uf  rosin  in  one  pound  of  fiesh  sweet  lard, 
melting  the  rosin  first  and  than  addmg  the  lard 
and  mixing  thoroughly.  This  ia  applied  to  the 
metal,  which  aboald  lie  warm,  if  potatble,  and  per- 
fectly cleaned  ;  it  ia  afterwatda  rubbed  oti.  Thia 
hsa  been  well  proved  and  tested  for  msny  years, 
and  is  eapeciall;  well  suited  fur  ptaniiihcd  and 
Huisian  iron  aucfaoea  which  a  slight  rust  is  apt  to 
injure  ver;  seriously. 

Bust  ltemovers~(l)  Coverthemetalwith  Bweet 
oil,  well  rubbed  in,  and  allow  to  stand  for  labours; 
amear  with  oil  applied  freel;  with  a  feather  or 
piece  of  cotton  wool  after  rubbing  the  steel.  Then 
rub  witb  nnalaked  lima  rcdaced  to  aa  fine  a 
powder  as  potaible.  f^l  Immerse  the  artiols  to  be 
cleaned  for  a  few  minutes,  nntil  all  thedirl  and  rust 

cyanide,  Bay,  about  ^oi.  in  a  wiiieglaatful  uf  water; 
take  it  out  and  clean  it  with  a  tooth-brush  with 
some  paste  composed  of  potassium  cyanide,  Butile 
soap,  whiting  and  water  mixed  into  a  pasta  of 
about  a  consistency  of  tiiick  cream. 


deacribed.  Thay  liecome  very  easily  peroiidiicd, 
bqt  they  have  the  grave  defect  of  requiring  two 
preparations  in  place  ot  one.  To  secure  an  accu- 
mulator againat  any  leakagetrom  plate,  the  soldcr- 
inga  and  the  entire  plates  moat  be  lubmargcd  in 
the  liquid,  to  that  nothing  projeota  up  out  of  tho 
aoidolated  water  except  two  atrong  rods  for  making 
contact.  These  rods  are  covered  with  an  insulaiing 
varnish  from  their  origin  to  above  the  point  where 
tbe;  iasue  from  the  liqtiid.  The  plates  are  of  k 
rectangnlai  form  (Fig.  1).    They  are  aloped  cnt  at 
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one  comer,  and  as  two  plates  in  juxtapotition  am 
cut  together,  when  the;  are  separated  the  alop^ng 
out  of  the  one  lervea  far  the  handle  of  the 
other.  Thia  handle  is  doubled  back  on  tbe  plate 
which  ia  suspended  in  the  bath,  so  tbat  the  part 
which  has  to  be  soldered  does  not  undergo  any 
preparation.  A  bole  pierced  in  this  corner  of  the 
plate  aervea  Co  receive  a  square  rod  of  lead  wLtcb 
Donnects  the  plates  together  and  supports  OE.  of 
the  polea  or  contacta  of  the  aocumulator.  At  tlia 
point  of  soldering  the  doubled- down  handle  gives  a 
double  tbiokness,  and  the  margins  of  tho  plate  are 
folded  in  such  a  manner  aa  to  ininre  their  solidity. 

The  iluped-out  corner  aHotda  the  frea  space 
neceaaary  for  the  rod  of  the  opposite  pule,  and  one 
and  the  ssme  plate  may  be  indifferently  connected 
either  to  the  +  Or  the  ~  at  the  right  or  the  left. 
Tho  plates  are  made  of  four  dificrentsiicj;  No.  1, 
III  of  wbicb  serve  fur  an  accnmalatur  of  1  squaie 
mbtrej  So.  3,21,25  or  2D  of  which  serve  fur  accu- 
mulators of  2,  8,  and  I  square  ml-Ires ;  No.  3,  which 
witb  21,  25,  or  SO  plates  compose  accumuUturs  of  5, 
B.  and  7  square  mitres;  and  No.  4,  which  with  21, 
■13,  25,  27,  or  2tl  plates  forms  occumnlaturs  uf  8,  0, 
10,  11,  and  I!  square  mitres. 

As  the  plates  are  entirely  flubmerged  in  tha 
liquid  thair  entire  surface  ia  active,  and  the  entire 
surface  toeing  absolutely  flat,  it  is  suflkient  to  pre- 
serve their  respective  distance  at  any  one  point  in 
order  to  have  it  everywhere  alike.  The  weight  of 
tbe  plate  depends  on  the  intended  duration  uf  tha 
plate  and  its  capaoit;.  As  for  the  negative  plate. 
Its  tbiokness  is  the  most  important  lactur  of  rte 
capacity.  The  proportion  has  yet  to  be  eitabliahed 
for  daily  practice.  The  inventor  nsi'S  in  practice 
poeitive  plates  uf  OuOS  mitre  in  thicknCBs.  On 
the  other  hand,  tbe  negative  plates  have  u 
body   of    onl;    0001    mitre   in   thickncs 


THE  MOHTAUD  ACCUMULATOR. 

THIS  accumulator  ia  of  the  Plantv  t;pe,  and 
modlGed  BO  aa  to  obtain  a  more  rapid  formi 
tion,  a  larger  anrface,  and  a  aymmctrical  ilistani 
of  tho  plates  from  each  other.  If  into  an  alkalir 
bath  aatnrstod  with  litharge  fadded  in  excess)  wi 
plunge  two  lead  electrudea  and  pata  in  a  currento: 
suitable  tension  and  iutcnaity,  thero  is  depoiitet 
upon  the  anode  a  layer  of  peroxide  of  lead  varyinj 
'^-  ■  -  ■-...■.       ity  p[;h, 


oxygen 


ccurdic; 


^t'?f"i 


in  nae  should  ba'placed  in  a  box  nearly 
.th  thoronghly-alaked  lime.  Before  nsiog 
>  well  witn  a  woollen  doth. 
I  following  mixture  forms  an  excellent 
Mting  foe  preventing  iron  and  stool  from 
iiaolve  two  parta  crystallised  iron  chloride, 
oiony  chloride,  and  one  tannin  in  four  of 
ad  apply  with  sponge  or  rag,  and  let  dry. 
other  oust  of  paint  is  applied,  and  again 


mtil  t 


When  dry  it  it   washed      

illuwed  to  dry  again  and  the  tniface 
with  bailed  linseed  oil.  The  antimony 
miut  be  aa  nearly  naatral  aa  possible. 
keep  tools  from  rusting,  talte  one-half 
Bpbor,  disBolve  in  one  pound  melted  laid  ; 
■ii»  soam  kud  mix  In  aa  much  fine  black- 
»|^ta)  ■■  will  give  it  an  iron  colour. 
M   tool*  Md  tmnz  witb   thia  mlitdre. 


tensity  ot  the  balb,  while  tbe  cathode  ia  covered 
with  a  atratum  of  redosed  lead.  Tbe  liquid  of  tbe 
bath  supplies  material  for  both  deposits,  while  in 
galvaniiplaBtio  operatioue  the  anode  supplies  it  to 
the  cathode.  The  principle  ut  the  lormstion  con- 
sists in  introducing  in  an  efficacious  manner 
cnrrenta  of  a  great  intensity,  and  thus  abridging 

Of  two  plates  thus  treated,  the  one  becomes 
positive  ami  is  covered  with  a  thick  layer  of 
peroxide  of  lead.    On  leaving  the  bath  it  undar- 

others  to  form  an  accumulator  ready  to  be 
■harged  and  to  work.  The  second,  or  nega- 
tive, plate  it  coVBtad  with  a  thick  iponge 
of  lead.  It  is  cnrcfull;  washed,  preaerved  m 
water  with  exolunion  of  air,  and  submitted  to  a 
vecy  considerable  pressure.  After  this  operation 
it  preseuu  the  appearance  Of  ordinary  sheet-lead,  I 
but  though  the  pbyaioal  porosity  has  disappeared,  j 
tbe  ahemical  porosity  is  intoot,  and  this  alone  oomes 
into  play  in  acouraulators.  Whan  a  negative  plate  ' 
it  oonatmcted  in  thia  manner,  it  is  ready  to  liecam- 
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formed  of  a  special  alloy  of  lead  and  antimony,  net 
attacked  by  acid.  Tliia  gives  rigidity  to  tbo  red, 
and  hinders  it  from  binding  when  the  ancnmnlator 
is  taken  out  of  its  case.  The  copper  piece  wh'ioh 
surmounts  it  is  fitted  at  its  base  with  an  iron  cramp 
which  is  fixed  in  the  lend,  and  above  which  is  a 
wide  furrow  with  two  grooved  part*,  which,  being 
immorsed  in  the  lead,  binders  the  copper  from 
slippingronndnndcr  theactionof  thesarew,  Tlie 
nxl  ia  square,  and  is  oast  in  a  single  piece.  Agaiitct 
iQrfaocs  the  ends  of  the  connected  plates 
form  hat  been  scieotcd 
;.    The  aolderina 


press  flatly  np.     A  si 

to  give  more  surface  for  aoldering.  The  aolderina 
is  autogenona  (aa  in  the  lead  chambers  at  vitriol 
works).  The  soldering,  ss  well  as  the  entire  platn, 
it  entirely  immersed  in  tho  liquid,  and  to  provBBt ' 
any  leakage  an  insniating  varnish,  perfectly  proof 
againittbe  acid  and  the  current  is  laidovex^k* 
rod  from  the  part  galdn^d.-afwiA. 
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II  it  ii  withsd  to  lift  the  ucamnlfttor  from  Its 
e)i«*t  tat  iDf  TeriGmtlon,  hi>ok>  piuing  batweio 
bh<?  plitMHits  lii>ld  of  tbe  rodi,  tnd  tbioka  to  the 
riifiiiit]'  oE  tha  ftotlmaay  lesii,  they  e9eot  the  le- 
tau>.tl  ot  the  kppiritaa  without  bendiiit:  the  rods 
In  Uia  Isut.  All  the  puti  of  the  ptitae  maat  bo 
kept  it  exuily  the  wuue  rooiproo&l  duUnoea,  uid 
kdiSoreiM  at  only  O'OOl  mttte  between  Iwapolata 
bauffijieac  to  BSHOt  the  yield  ooiuidersbly.  Foi 
an  ineuUling  mtteiiul,  wood,  when  plunged  in 
dilate  moid,  is  prefetreJ  by  the  inventor.  He 
ttiiket  ■  oomb  of  wuod.  the  treth  of  whioh  vary 
•ciording  to  the  thickaeiis  of  the  plfttea  to  be 
lodged  between  them.  Fig.  3  n^preaente  a  nomh 
htTiDg  ijtha  of  ■  millimetre  for  the  negitivo  plate* 
■nil  Ijtha  for  the  poaitive  pliten. 

Tfiw  appliance,  whirb  wOOl  niHre  in  thickness 
■nil  O'DJ  nibtre  in  width  !□  the  buk,  ii  made  very 
Bhcsply  by  miohinery.  The  weight  of  the  aoon- 
ttmUtnr  beireentirely  upon  tie  biok  of  the  comba, 
whioh  STB  »llj)lMedb»ok  downward,  Bod  the  number 


f  1 
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af  which  vuriea  according  to  the  tiie  of  tbe 
jdattt.  Smill  oomba  of  wood  olup  the  plates  at 
theii  CKtremitieB,  ind  make  th«  cDtire  amnmuliitci 
qnile  compact  and  maaigeible.  Tbe  entiri'  acon- 
Biu]atoi  ia  ahuC  up  in  a  wooden  chest,  which  the 
«utcr  teeth  of  the  Bomb  nerve  to  inialate  from  the 
leaden  sheat,  and  to  prevent  any  ioai  of  eleotiictty 
•loog  the  aidea. 

l''ig.  4  ahowi  the  arraBgement  of  the  side  comhs. 
A  lingle  gUnce  at  thia  figure  ahowa  that  it  wunld 
lie  d^cnll  to  have  more  aurfaee  without  having 
Keoooiie  to  curved,  nndulntcd,  or  folded  ptatoi, 
ia  whioh  tbe  diitADoa*  are  variable,  and  conae- 
i|aeatl^  defective.  In  the  Montaad  aocnmnlntor, 
the  weight  is  simply  proportions)  to  the  intended 
dacation.  For  the  notion,"  So  mneh  capacity  and 
•o  DiDch  yield  per  kilo.,"  Montsud  inbatitates  tbe 
Kiotion,  ^'Qo  much  oapaeity  or  yield  per  aqaare 
mbtre,  tbe  weight  not  beiag  taken  into  cocaidera- 
bou."  These  MunUud  locomulators  are  olasiified 
■a  folio wa ; —They  have  from  1  to  13  sqnircaittrcB 
ot  anrfacc,  and  the  number  corresponding  to  the 
■uiface  indicates  ita  weight  of  ueeful  lea<J,  its 
nanuer  of  charging,  its  oapaoity,  and  ita  miiniier 
e(  ditcharge. 

Aroording  to  tbe  inventor'a  experiments,  the 
■qiiaie  mbtte  of  active  snrfsca  on  receive  a  char- 
ging cnrreut  of  10  amperes,  and  fnrnish  on  dis' 
cbarging  a  current  of  the  intensity  of  20  ampii 


.   10" 


mnlat. 


■nrfwe  of  II)  square  micrea,  a  charging  current  ot 
109  ampini,  and  on  discbarging  a  current  of 
ZOJ  amperes.  A  aqnare  metre  ot  lead  of  the 
tfaicknesi  of  O'OOl  mitre  weighs  about  11  kiloa. 
Ai  both  anrfacca  of  the  lead  are  utilieed, 
their  weight  is  reduced  to  oj  kiloa.  A  No. 
10  therefore  required  bb  kiloa.  ot  nieful  lead.  It 
will  be  ceen  that  to  increase  the  thickneaa  ot  the 
•heet  of  lead  merely  aDgments  the  duration  ot  the 
Bcoumtklatoi,  without  aSecting  its  capacity  or  ita 


■uunei  of  ahsjgiog  and  dischargi 
.._  J  . 1 .  -'.^  i^  vessels  of 

Boies  of  pitch-pme,  painted' 
ta  of  gam-lao  and  lined  with  ahcet-lesd. 


glass 


amd  4  may  he  placed  in  vessels 
or  ebonite,  or  in  boxes  of 
tkree  coata  of  gam-lao  ai 

Ij  OS.  t>  to  1!  are  only  seat  out  in  pitch-pme  boiei 
lined  with  leiul.  The  box  ia  eoppoitcd  on  feet  of 
porwilain  of  the  shape  of  a  mushroom.  If  a  drcqj 
of  water  falls  upon  this  foot,  it  cannot  give  a  iMm- 
■■luiicatioa  with  tbe  earth,  since,  falling  upon  Che 
broad  part  of  the  njasbroom,  it  will  gliSe  oQ  witb- 
•ut  rauning  alung  the  foot,  which  serves  as  the 
■t4lk  of  the  mushroom.  A  Blip  of  glass  is  ptioed 
wndEi  eadi  foot;  the  part  which  eupporiB  the 
aioaluoam  ia  covered  within  insnlating  vamiah, 
which  pieveats  the  foraution  of  olimbing  salts 
■■d  pranrrei  the  aorews  from  rust,  A  oommoa 
liyarof  (nmlating  vamiah  is  applied  onder  tbe 
heM  af  th»  moshroom. 

Aartgudt  the  advantagea  of  the  Hontand  accn- 
"•"'ll"  we  Dotioe,  fint,  iia  longciity.  Dr.  D'Ar- 
■OBval  poiaU  onl  thai  the  accumulBtori  ot  tbe 
PliBljelMaluTeagrtat  advantage  over  the  Faore 
4rp«  M  n«idi  duration,  and  that  the  most  striking 
«ili(|P  oCMie  HoQtkud  accumalatur  is  ita  lon^e- 
■3{rv  Ckaiaraalor  haa  in  his  poaaesaioii  poaiura 
tf*^  'rv  laaUyumit  old,  coaiiltUlr  paoiidjfd, 
'tetfft  ttaw  ruuUat  ki  li»  iatmim  •  tlija  ton  « 


metallic    lead  sufficient    to   give    paaiage  to 
i.'urrent.     The  adheaion  ot  the  peroiide  is  ai 

upon  an  anvil.  The  next  four  points— i.e.,  tbe 
rapidity  of  charge,  tbe  yield,  much  greatar  thi- 
that  ot  any  other  ayatem   in  proportir-  '-  "■  ■" 


ireight  ii 


yield  ;  and  ita  ospioity,  which  for  an  equal  weight 
la  greater  than  that  of  any  other  aeenmulntor.  In 
hia  eiperimenla  in  September,  188  j.  Dr.  D'Araonval 
obtained  with  an  accumulator  ot  2  square  mttres 

Uaafol  oapaeity 40  amptrre  hours. 

Total 62       „ 

Burfaae 2  square  metras. 

Charge 10  amp.  per  aq.  mS 


Representing  a  total  espaoity  of  aii  ampi^re  hours 
per  kilo.,  and  of  a  diaoharge  oC  G  ampi^rea  per  kilo., 

'-itai  capacity  of  Bl  ampiro  hours  per  square 

,  and  a  useful  capacity  of  20  atopi^re  hours 
per  square  metre.  Subaequently  the  modification 
of  the  negative  plate  has  greatly  improved  theao 

Xres,  which  will  certainly  become  much  more 
intHgeous  in  fnture.  The  total  capaoity  of  an 
aocniQultttor  having  eiaclly  Ij  mitre  of  surface 
'  aa  become  8T  ampj^re  hours,  whioh.  if  referred  to 

n    aacumalalor  of    2  square  metres  of  surface, 

'onld  give  the  following  roanlts ; — 
Useful  weight  of  lead  per  sq.  metre    ot    kiloa. 
Tot*l  capacity  of  useful  lead  par  kilo.    3-1  amp.  hr. 

Total  capacity  per  square  mttre SO  „ 

Useful  capacity  of  pec  kilo,  of  useful 

!.'  B4'80     ," 

-----  „     ,  .  e  II" 

Current  ot  ohsige  par  kilo,  of  DSiif  ul 
lead a       „ 

[^urreutof  discharge  per  aq.  mbtre...  ID        „ 

Cnrrcntot  discharge  pet  kiJo.  of  use- 
ful lead 4-50    „ 

Thencitadvantsgeot  tha  Hontand  aoaumulator 
is  the  ease  with  whioh  it  can  be  taken  out  of  ita 
box  and  repaired  without  apecial  tools  and  experi- 
'  oapital  defect  in  this  reapect  has 
mob  interfered  with  the  nee  of  aocomu- 
1    case    of    aocidenta,    aeveral    kinds  of 

I  apparatua.  The  Montanr 
inch  less  liable  to  accidenU, 
le  firmness  and  compactceas  of 

,  and  if  any  accident  happeua,  the  repairs  are 

simple    and    eaay.    -Laatly,   the  stout  framework 

la  the  apparatus  from  any  accident  due  to  a 

)portianate  charge  or  discharge.  The  pecu- 
ca  of  the  combs  and  loda  already  deacrihed 
solve  this  problem,  iia  September  8,  ISHb,  Dr. 
val.  Professor  at  the  College  of  France, 
followa  ; — "The  Montaud  accumulator  ia 
_  Planle  type,  and  is  eilretnely  well  con- 
ceived from  ■  mecbsnical  point  of  view.  The 
wooden  comba  prevent  the  plates  from  ooming 
in  mutual  oontaot,  aod  give  tbe  apparatus 
great  aolidity,  Tbe  prooeas  of  formation  is 
ingenioua  and  rapid.  To  give  1  aquare  mttro 
,    capacitv    of    30    ampere    houra,    there    is    ra- 

Fiitetl  only  a  quarter  ot  an  honi's  treatment. 
0  obtain  the  same  result  by  Plante'a  method 
Donths  aia  required.  The  entire  eiperimenta 
lava  bean  eSected  with  Ko.  2,  which  baa  a  surface 
A  two  sqnare  metres.  This  apparatua,  if  charged 
to  Mtnntios,  (Itm  SS  imf^n  faoun  •«  iu  total 


capacity,  and,  as  in  the  Plant.%  this  capacitv  oot- 

stanUy  increasea  wi'h  use.  The  normal  tiue  fot 
the  charge  ia  lOampiTBS  per  square  metre,  and  fat 
the  discharge  double  thia  quantity.  This  apparatea 
haa  alwaya  given  me  on  diaaharging  40  ampiiea  at 
the  E.M.F.  of  1-85  volts  during  CO  ot  65  minutia 
The  charge  is  effected  in  two  houra  up  to  » 
ampbrea,  without  any  appraciableloas  of  eleotiisHy. 
The  points  to  be  aimed  at  in  an  aoonmulator  an 
longevity  and  energy,  or,  rather,  rapid  yield  par 
kilu.  From  both  poiuu  of  view  acaumidatca 
of  the  Flanti^  type  (and  couaequently  tboM  of 
Montaud)  are  far  superior  M  those  of  the  Fame 
type.  My  opinion,  therefore,  is  that  the  Montud 
ia  very  practical,  that  it  is  sgresl.' 
on  the  Plant4<  type,  and  that  it  cai , 
■.h  die   otb       '-■ 


OrooklDV  aiasB  Tnbei.— Small  glaa*  (oW^- 
>s  than  ,iin.  in  diameter,  give  no  trouble  at  ail  v 
reaking  to  any  deairrd  length,  provided  tfaanaV 
-""•three  inches  to  be  broken  off.     Make  ate' 

■  -on  di*  taka;' 
togetfaar.ad 
TDbM&M- 


jratch— it  need  not  go  tar  ronnd- 
and  then,  with   both  thumbs  eioee 
rongiy  and  bend  from 


a."  tC  flame 
tnrned  rapidly 


cracked  by  DWkfe* 

fiiiiinlMB' 

lonld  b*««r 


It  the^laasiSBOtn 
turns  will  be  «Don^ 
D  sa  this  is  di 


abont  halt  a  doit 
1  snffieiently.     As 
and  blow  sharply  with  the  broath  jkn » 
id  a  beantifnl  clean  oraok  wQIqibC' 
then    ba  neDal 


aaunder.    This  is  a  ve ry  auooesaf nl  metlKid  irilk ' 

English  class,  but  that  ot  German  mannfHilat*  k 

apt   to   By  nnlesB   oaiafully  done.    Patfaapi  lli 

easiest  way  for  tubea  that  cannot  be  pulled  aamiw 

cold  ia  to  make  the  aoratcb  and  then  dab  onapisM 

of  white-bot  glasa.     Tbe  way  to  do  this  ia  to  (Bat 

in  the    blow-pipe    a  bead    on  the    and  of  * 

>.    Tbe  smaller  and   hotter  it  is   the  betW 

chance  of   a  aqnare   crack.     This  is  the  methad 

a    uee      when      only    a    ragged      cornet     Or 

ihort    end     haa    to    oome    off.      It    there    is   a_ 

alectrin  current  handy  the  largest  tubea  msy  t* 

out  with  oerUlnty.    Just  where  the  seraleb  lua 

been  made  wind  one  turn  ot  wire — platinum  iaia 

beat— of  such  length  and  diametflr  aa  to  get  wUM' 

hot  when  the  current  paaaes  through  it.    Thaaaai' 

whure  tbe  wire  leaves  the  glaaa  ahould  be  as  d 

as    possible ;  but  must  not  touch  so  as  to  ibi 

'  ;uit.    The   part    round    the   glasa  keep*  M — 

ler  than  the  other;    but  the  ounantmvbi' 

itched  on  and  off  so  as  to  have  it  rad-bot  irilk^' 

,  overheating  the  free  part.     Anotliet  •     '    * 

for  large  tubes,  but  one  not  pnerally  ac 


.  thii 


:  About  \\a 


Itnivi* 


...jp  strips  ot  wet  blotting  ot  filtet  .  . 
then  turn  the  bare  part  in  front  of  a 
pointed  flame.  If  tbe  craok  atarU  well,  It 
led  round  by  the  Same.  One  of  the  moat  Ib' 
factors  ot  success  in  all  these  metltoda  ia  tt* 
scratch,  which  can  best  be  done  with  a  teMaaplv 
piece  of  good  steel   hardened  in  »alt  watsi  ■■'J! 

FhatoffiapUo  Laaaaa,  As.— Uean.  Tayl&3 
f  Leicester,  have  issued  new  prioe-Uata  of  UMtJ 
sotiHript "  sind  other  lenai,  and  dawriptive  nt>jT 
eulara  of   their  pboto-actinoaetat  tad   ei^Miag  j 

flap  and  shade.  ,      .  jl 
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LITXBFOOI     ABTaOHOHICAL 
tOCIITT. 

THE  Mfuntb  gsDeiU  mMting  of  the  ■cH[on  wl^ 
held  ta  TaaacU;,  April  Uib,  Mr.  Juuei  Gill. 
Tim-pruident,  in  the  ohaii.  Tea  aembea  wert: 
tieotad  and  II  ouididitcs  propowd,  And  Laid 
Jnirtord  ind  Dr.  Oao^r  wets  slect«d  hoDonr} 
uwcUtea  of  the  Soaletf.  A  lirea  Dumber  ofoom- 
oDCiiutioiu  ia  aapporl  of  St.  Slgai's  reiolatioD, 
'  TbM  the  Beit  tinoual  moeting  b«  held  in 
tjOodoD,"  wera  read,  uid  npoa  the  ga«tiOQ  b«iD|: 
put  to  cbe  vote,  it  «■>  oBiried  nriAniinaiulr. 

"The  Proper  Motion  of  t  Vmt 


il  had  loag  been  knoirn  that  thsM  t' 
(NnuDti  were  muviDg  together  through  >pao 


•iptdition  of  the  ChalUngtr  that  it  waa  diuipatad 
belore  getting  halfway  aorow  the  Atlantio.  The 
pnuDt  mild  wiuteri  were  rather  dna  to  the 
ifltDming  warm  ocean  aorreot*  from  tropim 
regioni,  whish  fiownd  in  a  direction  from  S.  W.  tn 
If.  B.  ai  ■  ODDieqaence  of  the  earth'!  rotation. 
Both  the  Initial  direotioa  of  theie  ontrsDti  and  the 
trend  of  the  land  favoared  their  projection  on  tc 
the  Britiah  lalea. 

In  dedinf  with  town  deflnitloD,  Mr.  W.  F. 
Denning  enjoined  obaerrert  reiiding  in  popnloag 
diitiidti  not  to  deipair  of  doing  really  mefalwork. 
The  vapoaia  hanging  Over  a  large  oitf  were  by  no 
meaoa  lo  objeotionable  ai  wu  oommooly  mppoiad, 
noleu  they  were  moving  rapidly  aorou  the  field  of 
~ —     '"  "  oomparatiTely  tranquil  itateof  ther'- 


whether  the  emalt  itar  whiah  formi 
vitli  them  partook  of  their  oommoi 
CH  Ihi*  Btai,  Smyth  reUt«i  that  in  I7::d  a  ue 
utroDOmer  thoi^ht  he  had  ditoovered  a 
nodering  itar  near  i,  and,  not  remarking  tl 
WMa  itrange  location  fur  a  planet,  immediately 
lobbad  it  .v>d«>  ixjoctetanun  in  bononr  of  hu 
nraieign.LoaiaV.of  HeiaeDiimaUdt.  Thi 
nnbablr  the  Sth  magnitude  star  to  the  toath 
tt  AlaoT,  and  ita  locatioa  wuold  perhapa  not  have 
«pau«t  ^''ttrangs"  if  it  oonldliave  been  known 
£at  the  poaition  of  Efphroiyne  on  Jannarr  IT, 
1W7,  wonU  be  B.  A.  Vlllh.  42m.  20i.  +  ai°  Sl'7n 
nd,  oonacqoently,  not  far  from  Aloor.  From 
mmmed  identity  of  proper  motion,  a  phyiiea] 
sBnenUon  bad  bsen  soBpeoted,  and  Smyth  ever 
^pud  a  period  of  1UO,1>OU  of  our  yean,  thoagh 
Ui  waa  probably  an  error.  The  brightneia  of 
Hdai  LndoTidianam  bad  been  varionaly  estimated 
KJD  the  Cth  to  81  mag,,  ao  that  it  might  almoit 
ntalolr  be  alaued  a*  variable. 
99m  B«v.  8.  J.  Johnaon  remarked  upon  the  in- 
KWatiat  ooonlUtion  of  the  Hyadaa  which  took 
ilaoa  on  H arch  29th.  Although  the  moon  bad  oi 
hkOMsalon  aet  before  reaching  Aldebaran,  then 
FM  aoioe  oompeBaation  from  the  fact  of  that  widt 
•I^  6'  and  ()■  Tauri,  being  occulted ;  not  ool] 
MMiue  ther  were  aDch  a  noble  pair  in  the  tele- 
wpu,  bat  aleo  remarkable  from  the  anapi 


«  W.  SUBva,  n 


iwithat 


InUbm nut.  B'  diiappearadatSh.  lBm.STi.,and 
"■tab.  !7in.  lUI*.,  both  initantaneoni,  and  both 
Mfly  Tlnble  in  a  amall  aingle-lena  operwlau. 

la  (be  ooadDsion  of  hia  SMay  on  the  "  Tempei 
«•  af  Stan,"  Hr.  W.  H.  B.  Honck  aoataud«l  tb 
llWr  heat  and  liie  varied  ae  they  had  reaeon 
nUm^  itwaialaai  that  they  mnat  not  look  e 
talnly   BBODgat   the   brigbteat  itart  for  theii 
iMMtneighboBn.    Few  of  the  bright  star*  were, 
iHasaBjde,  ainear  aa  61  Cjgai,  and  yet  thia  wai 
■wtbeUmitof  naked-eye  viuon.    Iheoompanion 
i8iri>%  whlob  muld  only  be  eeen  with  ■  very 
N*nf  nl  taleaoopa,  wai  aa  near  to  ua  ai  ila  piimarv, 
the  vai7  faint  40'  Bridaoi   hid  alao  a  ■eniible 
IHribs,  and  there  waa  little  donbt  that  we  migh 
ar  a  tenth,  or  even  twelfth  magni 


kiB  OD*  of  our  beat  gnidei  to  the  nearnoaa  c 

Oa  the  anppotition  that  aatronomical  canaea 
■teUa  and  determine  phyiical  agenoiee,  M  r.  H. 
tiiDa  reviewed  the  diflcrent  theories  which 
Mtont  for  glacial  e^h*.  The  uean  annual 
MB>t  «f  aolar  heat  might  remain  Gied,  but,  with 
IMHlitriclty  of  0-OT47,  and  winter  in  aphelion, 
b  MTtfa  iroold  be  eigbt  million  milei  further 
■M  tbe  ano,  and  the  temperature  of  the  Britith 
im  B*  Fahr.  below  aero.     Farther,  there  waa  the 

kiliMuximaBi,  varied  from  3.1  to  ilG  daya  longer 
kn  tb*  inmmer.  With  tbe  aoutbcm  winter  at 
AaUim,  the  wuth  of  Patagonia  and  the  Falkland 
3w-^tk  fron  Mr*  to  66"  S.— were  covered  with 
Ma  ud  ice  to  the  edge  of  the  aea.  Geology 
■NiUd  repealed  ioterglaaial  periodi,  tboDgb  it  did 
■a  1.1-1..  them  ;  but  aitronumy  and  meteoroli^ 
ylhei  allOTded  alrong  evideace  that  a  glacul 
Mrta  would  prevail  on  that  hamitphere  which 
rf  Hi  winter  at  ajAelion  during  an  epoch  of 
M^M  •ooantriaitj  of  the  earth'i  orbit. 
Ik  Oeorge  Uiggi  did  not  think  tbe  preaent  low 
iKtarioity  at  Ibe  earth'i  orbit  would  aooonnt  for 
MM  diCarcaoaa  af  alinate  in  aphelion  winter,  bnt 
MbMed  the  ralatlvely  high  temperature  ol 
1hn»  UUtadei  to  the  warm-air  onrrenU  and  to 
a  Mtloa  of  tbe  QoU  itnaa. 
lb.J>MaQiUtboDght  It  WH  Mt  aafe  toraly 
■  MBih  •■  Ihi  Oalf  (InMi  ai  a  modifier  of 
■■I*,  iteM  Dt,  Oo^Wtw  bid  proveddulng  th« 


deSnitioQ  wai  excellent,   and  ne  had  frequi 
'    '       tary  markion  very  sharp  ande' 
amoke  and  fog  of  Briatol ;  tbe 


SCIENTinC    IfEWS. 


71  yeara.  TAz.  Wyld  wu  ednoated  at  Woolwioh 
tor  the  Armj,  bat  anbaeqneiitly  devoted  hii 
attention  to  tolentlfio  ana  adooationBl  works. 


poaing  Y 


"i?"J 


indeed,  moderated  Che  I 


>ith  e. 


silent  e&eol 
waa,  of  cou 


ligbbooring  ctai 

oomstary  man, 

tortiont  of  the  moat  aitoaiibing  character. 

Tbe  work  of  the  Meteorio  Section,  under  tb» 
direotion   of  Hr.   Denning,  included  the  aimul. 


n  of  a 


leen  by  Hr.  Honck  at  Uubli 
over  a  point  8.  by  W.  from  Holyhead,     mr.  i>a 
'     LOtioed  it  directly  afterwarda  wher 


high. 


mile*) 


thence 


ended  t 


n  Carnarvon  a 
«  t£ui: 


..  elevation  of  28  m 

Dublin.  Tbe  whole  of  tbe  ' 
milei,  and  ita  velocity  iligfatly 
per  leoond,  the  radiant  being  ne.L  n  mmaiatm, 

Fapera  were  receired  from  Mr.  George.  Higgi 
on  "  The  Pieaeace  of  Potauium  in  the  Sun,"  am 
on  "  Star  Colours  "  by  Hr.  W.  U.  St,  Q.  Gage.  Thi 
meeting  adjourned  at0.30  p.m. 


A  Tlme-OtMcklnc  Clock.— Hr.  K.  C.  Firth, 

of  Cheater,  drawa  oar  attention  to  an  invention  for 
checking  tjie  arrival  and  departure  of  workmen, 
which  aeema  perfect  in  ita  oonitruction,  accurate 
in  ita  operationi,  and  should  be  equally  appreciated 
by  employera  and  employed.    Fraud  on  the  part  ' 
the  employ!'*  ia  entirely  prevented.    The  devi 
oonaiiU  of  a  clock  which  drivea  a  ilntted  diac 
drum.    Below  ^e   dock  and   inoloied  within 
eating  ii  a  tube,  which  may  be  of  any  convenie 
lengl£,  but  is  ordinarily  about  Icin,  long.    Ba> 
person  whose  time  bii  to  be  recorded  ia  provided 
with  a  numbered  check,  which  ia  di  '  '   ' 

narrow  slit  ImIow  the  clook,  whence 
the  tube  where  Ibe  aucoesaire  obecka  loonmnUte 
in  a  pile  in  tbe  precise  order  of  their  introduDtion 
into  the  apparatua.  Workmen  will  sometimes  help 
each  other  in  andesirable  aa  well  si  In  commend- 
able faabion,  and  it  ia  by  no  meana  rare  for  one 
man  to  drop  in  a  comrade'a  check  aa  well  as  bis 
awn.  Now  if  it  shonld  be  found,  for  example, 
that  £87  is  not  in  evidenoa  at  bis  work,  but  that 
hia  flheek  baa  been  delivered,  it  ia  only  neceasary 
to  refer  to  the  position  of  the  cbeok  to  detect  the 
culprit.  It  check  237  is  preceded  by  186  and  fol- 
lowed by  436,  it  is  evident  that  tbe  owner  of  one 
of  these  two  obecks  ii  reaponiible  f or  the  tempo- 
ranr  lapse  in  morality,  and  it  will  not  genejrallv  be 
difficult  to  Gi  the  Mame  on  the  right  shoulders. 
It  is  further  neoeaaaiy  in  anoh  an  apparatus  to 
obtain  an  indioation  of  Uie  time  at  which  each 
eheck  was  delivered.  This  ia  done  by  the  agency 
of  the  slotted  diac  before  referred  to.  The  number 
of  slota  in  thii  disc  may  be  13,  and  it  may  be 
driven  so  as  to  rotate  once  in  an  hour,  or  any  other 
of  Blots  or  period  of  rotation  may  be 
We  will  aeaume  tbe  number  given.  Below 
ii  ■  slit  communiaatiDK  with  the  check 
tube,  so  that  a  check  dropped  oy  the  dite  will 
deecend  into  the  tube  and  take  its  place  among 
iploy^a'  checks.  Into  each  of  the  slots  in 
-_-  ...c  there  is  iusert«d  a  copper  "  clock  check," 
these  checks  being  numbered  successively  0,  6,  10, 
lI>-^&,  indicating  the  nomber  of  minutes  after  the 

— *3,  ana  uiua  maraa 

.   .  .  ^    .  „  ibered  cbecka  the 

mes  at  which  the  latter  have  been  deposited. 

DamasnattaiiiK  Wateboa-^A  eorreepondent 

Eenda  Co  the  Ettctrical  Ittcitin  the  following  aooonnt 

of  every  simple  method  of  demagnetiaingwatobea  : 

— "  Hy  watch   waa  very  strongly   magnetised,  so 

that  I  oonld  not  depend  on  it  at  all  for  tbe  correct 

time,  as  sometimes   it  gained  and  aomatime*  lost 

oonaiderably.    The  watob  was  placed  in  a  ooil  of 

wire  completely  inrronnding  it,  this  ooil  wai  cir- 

onited  in  series  with  a  small  altemating  machine 

'  an  adjustsbla  resistance,  and  when  the  currant 

first  awitohed  on  all  the  reaiataoeo  iras  taken 


Asa  Fellowof  the  Boyal dcographioalSooie^' 

he  was  especially  active,  and  of  late  years,  as  at 
member  of  the  Clotbworkers'  Compaav,  be 
look  the  lead  in  devoting  the  attention  of  that 
guild  to  the  adrancement  of  teohnioal  eduoa- 
tioD,  and  it  is  mainly  dne  to  hia  ezertiona  that 
.  the  cities  of  Bristol,  Loeda,  and  Mancheater 
owe  the  ereotion  □!  their  fine  teohnioal  achoola. 
He  was  one  of  the  governora  of  the  City  and 
Guilda  Inatituta.  Hia  knowledge  of  langnagaa, 
attained  bf  almoat  continnoua  travel,  and  hia 
wide  and  intimate  acquaintance,  oanaed  him.  to 
be  mnoh  aonght  after.  No  fewer  than  IT  Enro- 
pean  orders  were  oonferred  npon  hiia,  and  from 
the  German  Emperor,  when  Kiog  of  Pnuria, 
he  received  tlie  gold  medal  for  ecientiflo  merit 

Hr.  William  Haaband,  of  Hayle,  died  ratliei 
KUddenly  last  week  at  the  age  of  6S  yeara.  He 
WAS  President  of  the  Mining  Inatitnte  of  Corn- 
well,  an  amatenr  astronomer,  and  a  well  known 
inventor  of  mining  appliances,  notably  his 
patent  pnmp-valve  and  hia  pneumatic  st^mpa, 
which  are  in  estenaive  use  abroad.  Ia  1848, 
Mr.  [Insband  went  with  Capt.  West  to  eieot 
the  141in.  oyllnder-eagines  for  dralaing  the 
Haarlem  Mere  ;  and  his  last  great  work  waa 
superintending  the  ereotion  of  the  pnmping 
engines  at  the  3evem  Tnnnel. 

The  death  ia  also  announced  of  Dr.  John 
Hymer*.  F.R.S.,  the  anthor  of  several  mathe- 
matical textbooks. 

Minor  planete  2C3  and  2G  j  have  been  named 
Dreada  and  Anna  reapeotively. 

The  conference  to  oonaideT  the  means  to  be 
adopted  for  the  oonetniction  of  a  photographio 
chart  of  Uie  heavens,  met  in  ■" — ' "— — ' — 


last. 


D  Paris  on  Satnida; 

The  Bev.  8.  J.  Perry  and  Dr.  Copeland  will 

observe  the  total  solar  eclipse  of  Angnst  I!)  next 
at  Dr.  Brediohin'a  reaidenoe  near  Moaoow, 

Dr.  Lewie  Swift,  direohir  of  the  Warner 
Observatory.  Rochester.  New  York,  informs  ns 
that  Mr.  Warner  has  renewed  his  offer  of 
lUOdols.  for  each  and  every  discovery  of  a  new 
somet  made  between  April  I,  1R87,  and  April  1, 
1888,  subject  to  the  usual  oonditiona,  the  prin- 
aipal  of  wbioh  are  that  the  oomet  most  b« 
unexpected,  except  as  to  that  of  ISIG,  and  that 
immediate  information  mnat  be  sent  to  Dr. 
Swift  by  telegram  in  North  America,  or  bj 
mail  in  other  oonntriea.  The  intelligence  most 
not  be  commnnioated  to  others  nnUl  pablioW 
rinnonncedby  Dr.Swift.  The  prizes  are  awarded 
four  months  after  discovery  and  verifloation  of 
the  claim. 

The  lectnrea  founded  bySirThomas  Ore«ha<» 

ill  be  read  to  Che  public  gratnitonsly 
Gresham  College,  Baainghall -street,  on  the 
following  dayti,  commeooing  at  6  p.m. — viz. : 
Rhetoric  (Mr.  J.  E.  Nixon),  April  26,  27,  2B,  and 
■•9  ;  Law  (Judge  Abdy).  May  3,  4,  6,  and  6  ; 
Geometry  (the  I>e«a  of  Eieterl,  May  10, 11,  12, 
1  13  ;  Astronomy  (Rev.  E.  Ledger),  May  IB, 
_ . ,  18,  and  20 ;  Divinity  (the  Dean  of  Chichas- 
ter).  Hay  24,  2.'i.  26,  and  27  ;  and  Unsio  (Dr. 
Henry  Wylde),  Jnne  7,  8,  >),  and  10. 

The  disconrse  on  Thomas  Yonng,  tbe  last 
delivered  by  Prof.  Tyndall  at  the  Itojal  Insti- 
tation,  has  been  issned  in  full  in  a  wrapper,  aa 
one  of  the  papers  of  the  Institution.    The  dia- 

lurae  waa  delivered  on  Jan.  22,  ISgtl. 

The  Council  of  the  Iron  and  Steel  Institute 
bare  arranged  to  hold  the  spring  meetinn  of 
t^e  society  on  the  26th,  27th,  and  2Bth  of  Haj. 
Mr.  Daniel  Adamaon  will  be  installed  in  the 
presidency  in  the  place  of  Dr.  Percy,  and  a 
number  of  interesting  papers  bearing  npon  the 
progress  of  the  metallorgioal  iodnstriea  will 
'  e  anbmitted  tor  consideration. 

Hr.  Erie  S.  Bruoe  will  deliver  a  leotnie  on 

Science  and  the  Jabilee  "  at  Prinoe'a  Fall, 
PlocadillT,  on  Thnrsday,  April  28.  The  leotnie 
will  be  desoriptiTe  of  Uie  great  disoaTeriM  as^ 


oati  itw 

diately  thi  enrraut  waa  switahedoS,  whan  noiraoe   ; ■-  — ---' CZ.'v  ^Z^J^  ~Zx^'\^rS-^Ki 

of  ma«eti*m  waa  fonnd  about  the  Wateh.    I  may   'nveiitiona  dtuing  bM  lU-^i^TAs^^;^ 
add  that  althongh  thU  wai  aboat  sU  week*  *«,  \>1  U.\oA»tei  ^^  loMq  \itiai»i'V 
the  watab  baa  aloe*  then  kept  exaeUMit  tlma,"       \«D&tiMEiM&«'^ui«%. 
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Keferrinir  to  the  article  on  p.  i:','.>  aa  reeardH 
the  upf  of  liquid  tnel  tar  ateam  gOQerQtin);  on 
board  sliipB.  we  note  tliat  a  veswl,  the  Charlis 
Hi'ii-aril,  left  the  Tyna  last  week  (or  the  Black 
Sea,  which  is  fitted  with  Tarbutt's  appaiatns 
for  burning  petroleum  refosa  inetead  of  coal. 
The  vps^cl  hai;  been  xpeiiially  arranged  for 
carrying  refineJ  oil  in  bulk,  is  249ft.  long, 
30  ft.  beam,  and  23  ft.  deep,  and  hue 
not  only  the  cargo  (pace,  bat  the  water 
ballaat  tanks  fitted  for  carrying  the  oil,  the 
tanks  being  used  for  the  petroleum  rcfui«e  uaed 
as  fael.  The  objection  that  tbe  09e  of  ateam 
to  inject  the  refuHO  into  the  f  aruaoe  is  a  waste 
of  fresh  water  which  can  ill  be  spared,  is  met 
in  the  Tarl>atb  system  by  the  use  of  compresaed 
air.  The  boiler  is  of  the  ordinary  marine  type, 
with  tbiee  flues  of  3ft.  liin.  diameter.  These 
fluee  are  fitted  with  a  brick  combustion  oham- 
lier  and  superheater,  as  in  the  case  of  other 
veaeels  fitted  on  the  Tacbott  system.  The  point 
of  departure  in  the  present^  ins lAuoe  consists  in 
the  Bubetitation  of  highly  heated  and  expanded 
compressed  air  for  the  steam  ordiuarily  used  in 
liqnid-fiiel  fires.  The  steam  used  for  com- 
pressing  the  air  is  exhausted  into  the  condenser 
the  water  from  which  is  of  conrse  available 
for  feeding  the  boiler  along  with  that  con- 
densed from  the  main  engines.  The  (.'harlei 
Huiaard  left  the  Tyua  Dock  lust  3atDtd&y  for 
the  BhkolE  Sea,  and  as  slie  steamed  down 
the  river  at  full  speed  not  a  particle  of 
smoke  was  visible  from  tho  funnel,  the 
tires  working  admimbly  from  the  start. 
It  is  stated  that  the  owners  purpose  to  fit 
tho  remainder  of  their  fleet  with  similar 
apparatus.  The  storage  of  the  oil  in  the  water 
tallsst  tanks  has,  we  believe,  never  before  been 
introduced  in  practice.  It  is  an  important 
feattue,  as  it  saves  the  shipowner  the  heavy 
espenditwe  incidental  to  the  fitting  of  tanks 
in  tjio  bunker  spaces,  ami,  combined  witli  the 
snbBtitutiou  of  air  for  steam,  marks  a  decided 
departure  in  liquid-fuel  praoticc. 

The  annual  Sportsman's  Exhibition 
year  being  held  at  Olympia,  from  the 
the  Both  inat. ;  and  from  the  iZlith  to  the  2'Jtb 
there  will  be  a  show  of  sporting  dogs,  which 
will  no  doubt  prove  a  great  attraction. 

The  name  of  the  Jictmien  has  been  altered  to 
Viftoria  in  hononr  of  the  Jubilee.  She  is  340ft. 
long,  70ft.  broad,  and  has  a  mean  draught  of 
2l!ft.  Oiu.,  disphLcement  10,5U0  tons,  and  hoi 
power  1S,OUO.  She  was  launched  the  other  day 
on  the  Tjne. 

High  speeds  are  being  gradnally  att^iined 
ijteam  vessels  by  the  use  of  enormously  high 
horse-power  compared  with  tho  siae  of  the 
ships.  Tho  other  day  a  torpedo  boat  for  the 
Italian  Government  made  the  almost  phi 
nomenal  mean  speed  of  nearly  tweuty-oiu 
miles  an  hour  in  the  river  below  Gravesend; 
and  the  Italian  cruiser  Jlwgali,  in  experimental 
trips  at  sea,  made  a  mean  of  twenty-two  and  a 
half  miles  an  hoar.  The  latter  is  probably  the 
fasUst  crniscF  afloat,  and  the  high  speod  buB 
been  obtained  by  the  use  of  triple  eicponsion 
anginas  and  high-preHsore  steam.  It  wiU  be 
noticad  that  both  vessels  are  for  the  Italian 
Oovertunont. 

An  American  medical  journal  makes  the 
startling  annoimcemenl  tlut  in  a  number  of 
tonics  and  bitters  sold  as  noa-alaoholic  or  as 
■ootMugindaoemeuts  to  temperance,  the  quan- 
tity of  alcohol  is  from  61  to  17.3  per  cenL 
From  half  to  a  fall  wine-glass  three  times  per 
day,  or  eveu  more  frequently,  is  the  common 
daily  dose  recommended. 

Prof.  Oscar  Lcni,  who  has  crossed  Africa 
practically  on  foot,  attributes  his  excellent 
health  to  having  attended  to  hygienic  rule^. 
He  never  ate  raw  fruit,  or  dranlt  nnboiled 
water.  He  lived  mostly  on  rice,  chicken,  and 
tea.  Viina  and  E^pirits  he  never  touched.  Ha 
was  also  careful  to  avoid  bathing  in  the  rivets 
and  pools  of  clear,  cool  water,  so  tempting  to 
travellers,  but  which  so  often  give  deadly 
chilis.  He  dressed  in  flannels,  and  exposed 
bimtelf  aa  little  as  possible  to  night  air.  In 
this  way  he  passed  unscathed  through  regiond 
infected  with  marsh   fevers,  ague,  and  small 


The  Cummissioner  of  tho  department  of 
Agriculture  in  tha  United  States  has  issued  a 
otroolar  about  the  so-oalled  Aastralian  r.ibbit, 
in  rMiah  be  ^latn  oat  tbui  this  animal— the 
n  rabbit  of  Biuope—bai  been  verj  oue- 


Australio,  and  oJpresees  his  belief 

that  its  introduction  into  America  would  ba  an 

unnecessary  and    hazardous  experiment.    Mr, 

Colman  is  of  opinion  that  Congress  should  pass 

iferring  upon   the  Commissioner  of 

Agriculture  the  power  to  prevent  the  landing 

'  any  animal,  bird,  or  other  pest  that  might. 

his  opinion,  be  injurious    W    agricoltnre : 

and  he  ciles  the  case  of  the  English  sparrow 

ple  of  the  harm  that  may  be  done  by 

species  taken  without  due  oonsideration  from 

the  Old  World  to  tho  >iew. 

patents  for  the  Cdlson- 
Gilliland-Smith  and  the  Phelps  induction 
syalcms  tor  telegraphing  to  oud  from  moving 
railway  trains  have  combined  their  intereatd, 
and  will  be  known  as  the  Consolidated  Railway 
Telegraph  Company. 

With  raterance  to    the   question    of   nsing 

electricity  tor  lighthouse  illuminalion,  Lieut. 

John  Millis,  U.S.S.,  says,  in  his  report  to  the 

United  States  Department,  "  It  is  evident  that. 

with  the  present  known  means  of  generating 

electrioity,  it  can  never  compete  with  oil  as  an 

illnminant  in  the  matter  of  expense,   it  the 

comparison  be  made  with  the  present  annual 

OAst  of  maintaining  a  first-order  light,  without 

regard  to  the  greatly  superior  intensity  of  the 

electric  light,  and  timt,  as  stated  in  the  report 

of  the  committee  of  the  Trinity  House, electric 

illumination,  as  at  prudent  developed,  is  only  to 

I  recommended  for  the  more  important  coast 

^hts.  in  which  cases  it  is  by  far  the   best 

'eilable  ageot  for  producing  such  a  light  as 

La  aituation  demands. 

On  the  BoHHin  and  Albany  line  there  is  an 
:presB  train  lijjhted  by  electricity  and  heated 
by  steam  taken  from  the  dome  of  the  loco- 
'ive.  Tho  managsrs  are  so  satisfied  with  the 
It  of  their  experiment  that  they  intend  to 
fit  alt  the  rolling  stock  as  fast  as  possible, 
Wc  mentioned  some  time  since  that  a  few 
ains  ou  a  GliLsgow  local  line  hod  been  fitted 
up  with  an  auComatio  system  of  electric  light- 
ing, by  Mr.  T.  P.  Cacawell,  C.E.,  of  the  North 
British  Railway  Company's  engineering  staff. 
It  has,  we  understand,  now  been  arranged  to 
have  the  whole  of  the  carriages  illuminated  in 
this  manner  throughont  the  entire  length  of 
the  tunnels,  from  the  College  to  the  Finnfeston 
stations,  at  an  initial  cost  of  something  like 
£.-1,(100.  At  first,  100  volt  Uic.p.  lamps 
uaed,  only  one  being  in  action  in  each 
partment  at  a  time  ;  the  more  recently-fitted 
trains  have  two  ib  volt  lOc.p.  lamps  in  the 
first'ClasBcompartments,  both  being  used.  Tho 
third  classes  remain  as  before. 

M.  Tomnmsi  is  supposed  to  be  the  originator 
of  the  idea  of  heating  railway  coaches  by  elec- 
tricity ;  but  it  appears  that  .Mi.  W.  Leigh 
Barton,  of  Richmond,  Virginia,  so  long  ago  as 
I86U  obtainiid  a  patent  in  the  United  Stales  for 
an  improvement  in  electric  heating,  attached 
to  which  is  a  drawing  showing  how  the  device 
might  be  applied  "  for  the  warming  of  railway 
cars."  A  model  of  Ur.  Barton's  electric  heater 
was  token  to  Paris  in  1870  or  1371  ;  but 
inventor  says,  no  electric  heater  was  practicable 
at  that  time,  because  the  dynamo  hod  not  been 
brought  to  its  present  degree  of  perfection, 
Mr,  Barton  exhibited  his  electric  heater  at  tht 
Philadelphia  Electrical  Exhibition  in  lA^l, 
and  he  says  that,  having  obtained  a  patent  foi 
an  important  improvement  in  his  eleotric 
heater,  he  has  good  grounds  tot  hoping  that 
the  near  future  will  witness  the  utilisation  of 
electric  heat  tor  warming  railway  carriages. 

It  is  said  that  Dr.  H.  D,  Cogswell,  a  million- 
aire, is  about  to  establish  in  San  Francisco 
a  magnificent  technical  or  trade  school,  at  a 
coat  of  200,000  dollars,  which  he  will  endow 
with  real  estite  worth  a  million  dollars.  The 
school  is  expected  ta  open  next  January, 
Senator  Stanford  also  proposes  to  establii-h 
technical  schools  at  his  now  tmtversity  at  Paolo 
Alto. 

At  the  meeting  of  the  San  Francisco  Micro- 
scopical Society  on  March  U.  the  subject  tor 
discussion  was  "  Bacillus  Tubercnlosis  in 
Fowls."  Dr.  Htallard  said  he  had  found  tha  { 
liver  and  spleen,  the  mesenteric  glands,  the 
longs,  and  otber  parts  of  a  chicken  in- 
fested with  true  tubercle  bacilli.  Ha  ex- 
prosaed  tha  belief  that  about  five  per 
'      of    all    the     fowls    offered    for    sale 


Danger  to  the  human  race  is  rodoood  by  lie 
fact  that  a  temperature  of  l."0°  Fahr.  deatroyB 
the  bacilli,  but  a  much  higher  temperature  is 
'  :d  to  kill  the  spores.  As  an  instance  of 
tho  brilliance  with  which  mauy  animal  integn- 

B  are  displayed  by  the  use  of  polariaed 
light,  the  socretary  exhibited  %  corbolie-aoid 

it  of  the  human  fiea,  and  also  a  slide  of  i 
marine  ciustaoean  from  the  Channel 
Islands.  At  the  meeting  held  on  March  S3, 
Mr.  Howard  showed  specimens  of  Nuitilaet 
laiUant.  the  interesting  little  organisms  to 
which  is  mainly  due  the  well-known  "  phot- 
.'  iscence"  of  tho  ocean.  Tho  gathenag 
(which  wasavery  plentiful  one)  also  contained 
imerous  specimens  of  the  rare  LeptMiia 
•diiiu'litt  (Hertwig),  an  organism  allied  tn 
yiKtilata,  but  distinguished  from  the  latter 
principally  by  the  entire  absence  of  any  trani- 
viirsely- striated  tentacle,  and  by  the  very  re- 
gular reticulate  appearance  of  the  contatnfd 
protoplasm,  A  slide  of  arboresoeut  silver  crystal 
"mnded  in  by  Dr.  E,  S.  Clark.    A  slide  of 

0  gold  crystals  from  quartz,  also  moonted 

ra,  wasof  unusual  heanty.  Reference  was 
made  to  the  newly-discovered  deposit  of  (oMJl 
diatoms  at   Oamaru,  liew  Zealand,  which  i« 

cting  much  attention  at  present  in  Hjottk 
scopical  Societies  by  reaeon  of  itd  great  ricb- 

aud  the  large  numl>er  of  fornu  entirely 

to  science  fonnd  therein.  A  slide  of  this 
beautiful  deposit   was  examined   with  great 


USEFUL  AND  8CIBHTIPIC  H0TB8. 


'    SzploslonB    la    tbs 

y  frequKntly  in  the    United  Statei,  evrn  go 


B   first   c 


showiog  thU 


e  is  abiolat«!y  w 


.      ,       the  wofloBH 

most  be  b&d.  There  i*  Utile 
excuse  for  an  old  boiler  blowing  up,  aa  hydnolb 
testing  and  proper  examiustj    -    -  *■'  '    '- 

dangerous  condition  ;  but  the 

UQses  *acb  aa   thst  quoted  b«low  are  of  freqnoit 
u.:corronno  : — '"  A  large  new  jasienger  engine,  til 
Williim  H.  Bayre,  on  the  LehiBh  Valley  Rani, 
jumped  the  track  near  Hiulwn  ua  the  ^temoon 
u(  Fob.  2i>,  md  was  overlorned,  and  immediiltlj 
afterwards  Ibe   boiler    exploded,  oompletely  de- 
molishing the  engine.  Thoenginetrand  Sremumf 
the  locomotive  were  badly  injured,  and  the  life  of 
cue  Utter  is  despaired  of.    The  engine  had  beta 
coumleted  at  the   Haielton  shops  here  only  tlin* 
r  WoottcD  engine  built  b}tlis 
e  Worlu  blew  np  while  n»- 
I  on  tho   Biltimure  and  Oliia 
afterwards  ■ 


Baldwin   Looon 

niog  an  express 

Sept.*!-     ■' 


loiier  blew  up  on  another  road  paying  a  good  diri-  ^ 

lend  and  oarrying  a  large  number  of  pameown.  .^ 

Bven  the  incomplete  newspaper  returns  show  felly  -j 

.birty    locomotive  boiler  eiplusions  per  annua,  '] 

Thicb  are  therefore  about  ten  times  at  numenM  -1 
ntfae  United  States  ai 


;ricans  maintain  they  are  the  1 
'E  in  the  world.  With  msTu 
.k  down,  bridges  that  tuniblt 


cms    difficult    to    prove    the 


E»9i«. 


fragneoti,  ] 
II  >idu,ik  1 
Tht-  \ 


A   Oodftab   with   a   Fooket-Kaifa.  — la  a    • 

Bulletin  of  the    U.S.   Fish  Commiasion  rseentlj    ' 
iBsued,Ur,  J,  W.  CcUiaa  desoiibes  the  findmgolt    ■ 
knife  uf  curious  workmanship  in  the  thick  flctb  id    ' 
a  Urge  ood.    The  "find"  was  made  at  GlonailB,     ' 
Mass.,     un     September    Id,    litHS,     by    Capt.  Q,    ' 
Getobell,  when  discharging  a  fare  of  codfish  [Hm 
his  schoaner.  He  had  liCted  several  fiahfromalnbi 
and,   ronning   bis  baud  over  the  thicker  pottiDB 
of    one    of     them     to     c&Il    the     altenUon    of 
the    by-ataodera    Co    its    fatness,    he    felt   mo*- 
thing   hard     beneath    bis    fingers.       Farther  <i- 
aminatiuD    produced    a    knife.      The    handle  ot 
Cho    knife     is     of     brass,    curved    aud    UpeiiB| 
pubteriocly,  with  alongicudinal  iuoitiou  on  Che  con- 
cave side,  Co  reaeivo  the  edge  of  the  blade.    Th* 
furm  is  remarkable,  and  suggests   "the  handifodt 


saviig; 


sailor."    Til 


■Shaw   work  lAt 
blade,  whiob  is  of  a  Unseolale  ibaM 
irroded  B  good  deal,  and  the  e 


San    Francisco 


I    similarly    affected. 


io.    The  total  length  of  baodb  and 

'blado  together  ia  6)  in.    "  As  to  whore  the  fiak  art    < 

the  knife,"  says  Mr.  Uollins,  "wa  ooa  only  oeafirj 

ture,  unless  same  ethnologist  oiB  point  oHl  )^ 

;in.     In  any  case,  the  fimHitj  a*  ■■A«Ma0 
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LETTEES  TO  THE  EDITOR. 

■mm  rt^/muMiM  IHt  aplHInu 
tmilUrTttrtelftiUil  rrtmalilhiUt.. 

.     tt  aignmtH  tteMDlTOU  V 

•r  EROLua  Kaauxnut^afmii^  w.a 

AU  CVfwi  aat  Ait-vikt  Orfn  M  t*  Had*  Mivtk  it 

.  PuismiBE  BnwutM. 

■■■  /■  anlv  MJiKltIM*  rfftovnH,  Ox'rFipviiJmrf.  vlkn 
>na|](7  ^  Blf  MMP  ■nrdHulir  rwtfll.  will  ttUf  bf 

■■  I  wookltan (imTm*  wrHt  wlul  h*  knowi,  ud  ■■ 
isob  ■*  ba  knowi.  knt  no  bd»  ;  ud  tbal  not  1b  thk  onl;, 
in  In  Kll  eHMT  nb|nts :  For  nHh  ■  pcnon  m>r  ban 
»■  putlealw  kBowladj*  nl  otpniMoa  of  <lu  nUun 
t»icli»p«nomorncba  fountain, UututeotlMt  Uilngi 
onn  DO  BMn  IIbo  what  f nrfbcil;  doa,i»id  nt,  to  knp 

clutter  witb  tUa  ilttl*  plttuca  at  taiiC  will  nulRteka 
a  mil*  lb*  wbol*  bodj  gC  pbjilcki,  ft  tIco  bom  vtaatia 
' '— 'T*  (bill  oil«ln»l.-— JfmiinjpM'i 


waa.  EARBIS" 
—  A  "  0ATA8IB0FHI  "  HAPPIL7 
AVEXTBD-THH  BaiilPSB  OF  THB 
8UH  OF  AUaUBT  Iflth-KBTSOBIO 
ACTIOH  OH  TEB  KOOB'-BnrOO'D'I.AB 
lEIiBSOOFXS— PABABOUO  BSFLBO- 
TOBS— NIIBATB  OF  SILVER  STAINS 
— -THB  "  JOUBNAI."  OF  THB  BOTAL 
XIOBOSOOFIOAIj  BOatBTT— 0B8BBV- 

nra  double  staks  bt  ua-y-lisht 

—THB    BITPBBNATnBAL    DABXNB8S 
ON  THB  FIBBI  QOOD  PBtSAT. 

Bukhoiue  la  hia  prophet;  and  acLfjrilini^  l^jciiBtoai 

IB  vm  for'  LcMarbMulC'ii  i-nppoiiititiuas  pUnBl 


:  about  tha  I 
thil  ctlealial  "Ur 
titliflt  ia  iU  uetudiiig 
lite(Ireallj  ilo  not  i 
iblolatcly  immateiUlJ. 
EbTOnrable  oaodiEioni  i 
ipotlna  Ux»  of  tlie  au 


llai 


which   Wiu 


•Amig 


•  .f'''?! 


recently  preBonted,  of 


■iogla  obMirt 

nnrlf  plajed  out  by  thi- 

Tbe  abtulutoly  UDW»rnii table  nuuiautiuni  id 
ktUt  2703^  p.  Ui,  that  ifraTela  iiavu  Uoen  do- 

Biled  b;  SouiIa  imly,  anil  that  tboir  exjateauc  in 
tr«Dt  patta  ol  tha  wurlU— in  lulitary  patchei— 
mdieatca  cciatcmpuraaeity  uf  dupoiitiun,  loarcely 

uad 1  had  wiiWf.n  vi  fat,  Sir,  whsn  I  reail  (be 

enulading  neatenoe  uf  yum  "  Anawura  (u  Cjrre- 

nr  yoa  are  tuo  great  uniJ  linoeie  to  jieruiit  me  tu 
idd  uiothet  soril  Iwyoml  the  auuranue  that  out  uf 
dcfnsDce  to  you  1  will  m-l  aiihurer  any  at.itetuentb 
■bout  tha  '' calattru|ilie  of  fifty  crTitntiei  aj[o." 

Inieplyto  query  il.'lTO,  p.  l^il,  tho  central  line 
of  rclipis  crouea  L'uropi;  tbiuURh  \'itctnk  (where 
hitility  Till  Use  fur  Ziu.  23,.),  a  little  tu  Uw  north 
of  BuHOw  ;  Ihrnugh  Jaroalav  on  tJis  Volga  (wlieto 
tatdontioa  of  toulity  is  Soi.  StIO.to  the  nurthuf 
Vialka  (where  tutality  iHeta  iia.  U)^.),  all  in  Euro- 
reu  Rnuia;  and  ta  iicrusB  the  L'ral  Muuntaina 
tethe  Doith-cait  of  I'vrin  [duintion  of  tutality 
lia.a9i.],  intoltuiaiiinA*].-!.  Here  it  coatinuei  to 
tb  norU  ot  Tubulak,  cunniderably  tu  the  north  of 
Tnuk ;  acroiB  tlie  euuthern  hall  uf  Lake  Baikal ; 
oier  the  Khirghan  Muuntainii  in  Mooffulia,  sad 
H  nti  Mantchuocia  and  the  aes  ot  Japiu  tu  JaDan 
llMlf,  whence  it  travela  out  into  the  f  iuilie  aome- 
rtat  to  the  north  of  Vedu.  if  "  J.  L.  O,"  wijhea 
eclipse  himaclf,  he  might  get  to 
— " "■■     mil  either  ttay  "■    - 


"Z."  (qoBTT  62103,  p:  IST)  will  &nd  ■  full 
daaaription  of  tha  manner  la  frhioh  parabolie 
nflecton  ara  made  on  pp.  9  to  li  at  tha  work  a~ 
"  Optiaal  InatmiDenti,''  bythe  lata  J.  F.  Huthe 
which  forma  ITd.  IGU  of  "Weale'a  aeriea," 

In  tha  dan  whan  I  uiad  to  photograiib,  I  ma 
tell  " Londiniantii "  (quacy  (>3I97,  p.  I3T)  that 
uied  alwaya  to  get  nitrate  uf  ailvcr  fltaina  oif  m 
Sngara  by  tho  uae  of  oyanide  uf  potaiaium,  withuu 
the  ttighteat  difficulty.  Thia  dangaroua  materii 
muat,  thuagh,  on  no  acoouat  whatever  be  employed 


lapoke 
the  failnr. 
the  Koyal 


I  or  cnt  eiiata  on  the  h 

in  letter  iMui,  Vol.  XLIV.  p.  GSO,  of 
of  my  attempt  to  teain,  ut  the  cooma  of 
ipioal  Society  itee If,  the  reaaon 

i  Thi. 
tnhair 


through  A^ 

Verily,  if  tncre  oc  nny  luunaHitioa  rur  tue  nuaai 
explanation  vuucliiafcd  tu  me  at  Kiug'a  CulleE< 
Mr.  Crisp  muat  have  been  oppreiaeil  with  ap  niaoUD 
of  hueineaa  almoat  npp^illiag  tu  oontempliitc. 

In  connection  with  tbe  cuacluding  paragraph  o 
letter  27UHi!,  p.  luD,  I  may  aa^  that  the  reason  o 
the  eaae  with  which  eertain  double  atars  ari. 
divided  in  daylight  ia  not  fartoaeeki  having  ita 


origin  In  the  fact  that  the  difFtaetlon  rini 
—-' .-•—     ■       dJM,  in  a  di  ■     • 

ly  the  illumii 
uiar  diRi>'u]ty 
bright  twiliijl 


Toanding  a  hr 
"allv    oil 
.    J  hav. 
li,   fuie: 
iDvnriably  failed  tu  do  lO  at  niel; 
lu  reply  tu  the  queatiun  ad^ 
Mr.    CaHner   in    letter  27II2    i 


bright    atar    dia«  in  a  dark 

"le  illumin 

diRi>'U]ty 

„— ,  r-.  ""brio'  ■       "■  ' 

iriably  failed  tudu 


lut  hui 


night, 

iJiaaacd  to  lat  by 
(papist),  1  car 
only  aay  that  I  have  been,  an  far,  wholly  ii 
igaoruice  of  the  exi.stenco  ot  tbe  "  Bgyptiai 
aatrunumer"  referred  to  in  tbe  aarmoii  fruu 
wbich  he  (luotea.  Perhaps  tlio  preacher  ws 
referriD''  to  what  Phlcgua  tho  Lyilian  aaya  (aa 
rendered  in  Jerome's  Latin  versiun  of  Uic 
'■Chrunicle»"i>f  EiiBebius) :  '"In  the  fourth  year 
E  the  two  huiidreil  and  second  Olymjiiad  there 
aa  a  graut  and  extraordinary  enlipie  uf  iho  anu, 
iatinguiahed  among  all  ihat  had  lir.ppencd  before. 
t  the  sixth  honr  the  day  was  turned  into  darl: 
ight,  10  that  the  Stan  in  the  heaven  were  aeen, 
id  there  was  au  eartbrgiiake  in  Ilithynia,  which 
overthrew  many  honaea  in  the  city  of  Xicc."  If, 
however,  thia  ia  tho  authority  uf  the  Darlington 
clergyman,  one  or  two  very  aiinple  considerationi 
will  »how  that  it  can  have  had  no  reference  to  the 
darbnena  alleged  to  have  overapread  the  land  at  the 
CraciSxion.     Imprimis,  no  solar  eclipw  can  by  any 

Caibility  have  luated  from  the  aixtti  tu  the  ninth 
ir ;  and  in  the  next  place,  at  the  time  of  the 
over  the  tuoun  waa  tnll,  so  that  no  mah 
ae  can  have  happened  at  all ;  while,  finally, 
date  BBBigned  *-   ■"--     -■■— '- - 


(   quea 


J,    uf    t 


<    Ihat 


itated  Ihat  the  darki 
due  to  any  eclipBe"{  but  thia  may  only 
have  ariaen  from  aome  mental  confnaioii.  or  an 
inability  to  appreciate  tbe  meaning  of  what 
rhtegon  really  aaid.  The  whole  i|u'jteil  paiaage, 
however,  only  serves  as  a  fresh  illuatration  utttic 
wufui  trash  which,  in  the  shape  of  pscu do- science, 
is  infliutsd  on  long^aofFering  congregations  from 
the  pnlpit.  The  alumnus  of  tbe  schuul  brnrd  who 
(intending  in  hia  esBay  to  enunciate  the  fact  that 
there  wore  monkey*  in  the  Zoologioal  (lardcna) 
unwittingly  vrrrile  that  "there  ore  donkeya  in  (he 
"■'''""' garden-,"  only  giii ' "  - 


baldm 


act.     It  is 


.  ur  Memel  pretty  e. 
0  on  to  Vitebsk  u[ 
red  to  lloacow  by 
of  the   eclipae  nii 

till. 


aMe  that  neither  the  elder   Pliny 
wboae  lifetime  the  tiriicitiiiun  oicurce  r,  ■  lys   unc 
Fyllildc  about  the  siipernatBrul  darknoa  which 
attended  it ;  albeit  tho  minute  deserii>tion»  of  the 


might    , 


I  do  not  quite  understand  what  "  Tan  "  means 
(ia  qnoiy  C2181,  p.  137)  by  "  any  known  obacrvation 
ofthe  effect  of  the  impact  of  metturic  iKidieB  on 
the  surface  of  the  moon,"  because  certainly  no 
Aange  in  tha  configuration  uf  tbe  lunar  surface 
has  been  obaerved  aince  the  invention  of  the  lele- 
Mopa  which  can  If^itiaiately  be  referred  to  thia 
(aoM.  Pisetar,  In  hi^  work  on  "The  Moon" 
(■nandedition),  pp.  3iJU.2GI,  dues  augsesb  that  the 
Mall  ctatcrlcta  vuible  on  our  B.itvllile  may  have 
biinpmdiiced  by  thvplaahuf  laetouriurain;  but  I 
«ute  fail  to  aee  how  tbuae  extraordinary  fuinia- 
uons  the  clefts  can  in  any  way  be  ezplainod  upon 


lief,  IboUBh  w 
in  facl.    Tha 


IB  the  clefts  01 
this  hypotheaia. 

"■ToBriat*'  (quetj  GiVi'l 
eilar  telcieopn  giving    | 
lis  two  Latter  inattumenla  are.  or  coarac,  Eup 
it  power  to  a  IJIn.  teleacupe  magnifying  on 
'  'ji  tact,  the  hlnucolar  magnifying  15  i 


<<  UMOoIaz  talMoaiMa.  The  higfant  power  on  a 
■jjariyj^Ma"  U  10,  and  that  on  a  large  pt»- 
llMairarcbi^  diMi  not  fxeead  fi  01 0. 


CAN  BTAB8  BB  SBSIf  IN  THB  SAT. 
TIKE  FBOH  THB  BOTTOBI  OF  A 
WELLF 

[■J7IID.]— TUB  "E.  M.,"  in  thoaeveral  lettors 
on  thueubjcvt which  haw  lately  appeared  in  it) 
coluniua,  will  have  wrought  |,Teat  good  it  tbvreby 
it  haa  uunviiiced  ita  lai:iun  of  readers  that  tbia  be- 
iveraal,  baa  nufuundation 
hat  the  fjllaey  is  wideBpread  argnea 
nouiing  in  its  favour,  as,  were  thia  true,  we  should 
be  juaiified  in  giving  credence  to  a  thouaand  other 
atiaunl  things,  sucli  as,  e.g.,  tho  germination  uf 
wheat,  bimua,  J:><_  from  the  mummy  pits  ot  Egypt, 
tbeembelmeal  of  live  froga  in  Buiid  granite,  the 
dropping  from  the  cluada  of  living  reptilea  (unio- 
juced  by  a  fall  of  a  half-m lie  ur  mure),  tbe  ejection 
from  tbe  human  atumaob  of  snakes,  liaarda,  frogi, 
it'll.,  alive  ;  the  loaalisation  of  water  in  the  ground, 
for  tbe  digging  uf  wella,  by  the  D«  of  u  furked^tick 
of  wiluh  haiel— the  "  di»iniag-rod":  the  cx- 
tingniibment  ot  fire  by  sunshine  |  the  burning  uf 
ail  by  passing  over  a  very  hot  sMve  ;  the  eloHa  cun- 
ncotion  of  weather  ohaugeB,  aa  well  as  the  gtrmi- 
nation  ot  aeeda  and  fotue  growth  of  plant)  tfaere- 
fioBi,  with  the  afanDging  phaaca  of  tlw  Dunn,  ia& 


other  vagarici  tuo  numeruna  ai 


miliating  to  be 


Dnrinji  the  prograai  of  the  Mnatrnction  of  the 
Hooaao  Tnnoel  in  thia  oountrj,  in  unler  tu  hasten 
ita  oamplatlon  hy  aimnltaneooiir  working  four 
taoaainataad  ottini,  a  abaft  waaannk  in  the  moon- 
tain  to  the  depth  of  nearly  halt  a  mile.  On  aseer' 
taining  thia,  I  bsUionght  me  that  tbia  was  the 
opportunity  to  test  the  matter  so  decisively  as  to 
settle    beyond    controversy  tha  quejtiun  whether 

wrote  to  tha  engineer  in  cliargaof  the  enterprise, 
aaking  him  it,  when  tbe  iky  wua  cloudless,  he 
could  from  the  bottam  of  the  shaft  sfe  abara  in  the 
daytime.  Hia  anawer  waa,  aa  I  expected,  an 
emphatic  No.  It  ia  owing  to  the  luminosity  of 
the  air  that  Btani  cannot  be  aaen  by  day,  and  this 
InminonsQesi  ia  not  diminiahed  by  descending  into 
a  well. 

Soon  after  my  pablio  annonneament  uf  baring 
found,  during  tha  total  aelipsa  of  MJil,  two  sus- 
picioui  objecta  near  the  ann  whioh  were  auppuaod 
tu  lie  inter-Hemurial  planets,  I  received  several 
letters  asking  "  Inasmuch  as  atara  may  be  aeen 
from  the  bottom  ot  a  well  in  the  daytime,  how  long 
ought  a  tube  tu  be  which',  attaohed  tu  the  object- 

'  of  a  telesoops,  wonld  allow  tlie  olijocta  tu  be 
I  without  an  eclipae  Y  "  Hy  reply  was  :  "  If  it 
.  _-B  pouible  to  oonatruci  a  tuba  of  mme  upaque 
material  thirty  or  forty  miles  ia  lungtii,  air-tight, 
ils  upper  euil  ouveretl  liy  a  glass  cap — aa«unung 
that  tliti  cap  would  not  interfere  with  di^finition — 
und  tbe  latie  exhsu',ted  ot  air,  tha  objecta  eonld 
probably  be  seen,"  if  on  ur  near  the  meridian. 

I  hare  often  been  lowered  into  a  well  forty  feet 
deep,  bnt  the  stars  have  never  rcrealad  thamMlvea 
'1  my  eyes  in  return  for  the  labour  ut  my  experi- 

It  is  very  surprising  that  such  an  abaiadily 
ahould  have  found  ita  way  into  a  work  written  by 
nil  John  Herschel.  though  perhsps  not  mure  so 
than  that  he  ahuuld  have  endoried  tha  aSBattion 
'  the  moon  icitters  away  the  cionds." 

I.*wla  Swift. 
imcr  Observatory,  Rochester,  K.Y.,  April  4. 

.<  LBONIS-B&TUBN. 


itected  a  closer  companion  than  the  well-kuuwn 

8th  mag.      Jt  was  exceedingly  faint  (certainly  not 

M  mag.),  and  is  nearly  on  a  line  betweea  the 

great  star  and  tha  8tli  mag.,  about  bu'  or  ttu'  from 

the  latter.    It  was  only  aeen  by  shutting  the  bright 

r  oat  of  the  Gold  of  ,-|.>U  power.  I  also  suspected 

?ry  small  star  a  short  diitani.-e  S.  of  tbe  taint 

:  bnt  Mr.  Sadler  was  not  susnre.    It  iacoriuaa 

his  atar  ahuuld  not  have  been  noticed  before  ; 

the  pre.ience  uf   Ilegnloi  in  the  lietd  Wunld,  I 

tbink,  prevent  its  being  seen  even  in  vecy  largo 

lay  jast,  perhaps,  mention,  in  reference  to  the 
ahadiiw  uf  Saturn  In  the  ring,  that  I  faavo  on  several 
uccatiuna  lately  feen  the  "  tooth  "  or  notch  oa  the 
(perbaiPB)  slightly  oonvcx  following  edge  uf  the 
laduw,  where  it  cruues  Caaaini's  dirision,  and  it 
aa  aeen  here  by  Mr.  Sadler  on  luth  inst. 

Herbert  Inffftll. 
Champion  Hill,  S.U.,  April  l.'i. 

SATUSirS  OVTBB  BINO  AND  BHADOW, 
AND  BBftUBST. 

Ilfl.] — Ix  compliance  with  Mr.  Kempthome'il 
requoat,  "E.MV  P-  HI*  tlet'or  ■.•7gdl),  I  inclose  a 
few  obHerratiuns  uf  the  bright  zone  in  ring  A.  In 
,  MM.  Henry  detectaia  bright  zone  inring  A 
contiguous  to  Cassinl'a  dirision.  whi^h  they  c<m- 
idered  gave  riae  to  appearance  of  Em'kc's  division 
IV  cuntraat.  In  Ueccmber,  IMJ,  Mr.  Denning 
liliH..doBcribea  narrow  bright  I  ma  near  middle  of 

ng.  AcDTrea|>ondentin"E..\I."d<iubted.Mr. 
Ueoning  having  seen  this.     Mr.  Denning,  in  hi* 

reply,  "  B.M.,"  Uav  2S(h,   Inft'i,  auerr - 

reliable  feature,  and  cortaii 
:ircen,  IHin.,  SUohMx  Aoi. 
says:  "Lightest  portion  is 


1,  but  d 


ILA,.-*..  May,  18(15, 

ainly  on  aide  next 

1,  uuv  duca  not  come  close  tu  it ; 

_ ia  faint  line  ot  li)(ht,  causing  an 

appearance  of  ihaJe,  but  no  indioatiun  of  Encke'a 
J...,.  _  _,j  ..  (ietcot.>d,"  Mr.  S.  Williams, 
try,  Idsr.  "taw  white uiM last 
December!"  Mr.  Perkins,  Kiin,,  L.A.«I,  Journal, 
eaw  central  lune  riug  A  brightaithan 
r  edgea.  Rev.  J.  ItnacSin,  inner  edge 
ot  ring  A  mure  luminous  than  other.  Mr.  Olturd, 
"■"-   'irubb,"light  lune  aometimea  lii  centre,  but 

Davi9.  Jlin.,  ''bright  tone  in  oentre."     Mr.  Gem- 
mill,   lljin.,  '■  variation    in  light  on  OBter_iinij." 

Tarrant,  lojin.,  '■  bright  aona  nearer  Caaaini'a 
'  ision,  but  variable  in  position  and  brightness.' 
great  brightuesB  ot  inner  edge  ot  ring  was 
iced  by  Cuolidge,  Dawaa,  Lassoll  (''UvTestial 
jeola,"  p.  1771.  Tlund,  in  iiia  "  Obnti-i^-uK*  vS. 
Mt<  aa'sv  SaB.  Wl-ii,  \W."l  ■.  "\>»»'*.^  *w™.  '«>■ 
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OD  Fali.inb,ISG7:  ■! 
liuld*  nfthlidntky 
-d«aWM»  <rf  U|ht 


MM  IB  am  mum,  uimih*  tlrn*  i«  >u  ui. 
BOitant botar  is  tbM*  ofaMtmtSou:  to  uoartaiii 
Htb* pMoIlar fMia  of  ibtdow  b  u> opUod  '"' 
doB  ob:^  win  b7  k  f«w   obnr*«n  kt  "•"" 

I^rtfj  of  th«  Batanlu  irrtani.  Bono,  In  hU 
"ObMrnUoBi  «<  SrtniB,*'  IMT-M,  Un  grw-tl 
■tnM  as  th«  torn  of  Satnn'i  *badow  (si*M  S3 
ftalM  ^  tha  i^).  MMt  el  th«M  focnu,  "the 
B«tah  "  ud  "  OMMB^  MtWHtU,"  aad  tb«  "  dooU  < 
mUIi  "  ma  "  rt«  ««',  iMW  bMn  •»«,  bnt  nih*  1 
^  Bot  think  bkn  batn  reoocdsd  far  W  obMtru-i 
inilnKtlie  lata  spfMcttiaBb  Tlt«  donbU  noteh  i> 
kaid  to  expUlB.  Bold  Mji  whai  two  aotoha  ire 
•MB  aaai  oppodtkm,  (nm  ii  niaaUy  nock  faintcc 
thaB  th«  o«Cw— Jila  •  mvy*.  TionTdot  giv«  a 
VMT  pM^iu  fans  of  ibwlow  wlun  Baton  •  linfi 
WBMMoptnlhuatptMMt.  ProMor  atblbntwl 
thk  uiioiniia  of  Um  dudow  i^poilt*  ootar  part 
of  lint  B  to  iiTBiktios.  I  am  •w*  wa  ibonld  all 
banaatlj  obllMd  to  Dr.  Ronton  Pinott  U  he 
iKiBld  klad];liiimn  na  it  bradiatloB  oi  other 
mtkal  Uliudaii,  and  how  sanwd,  oonld  aooonnt  for 
B^tun'a  paoullat  ahadow.  Th<  (faadow  wlei 
■llghtl;  traek  Inr  weak,  u  oIOH  obaarrera  can 
taatlfr.  I  noUoe  Dr.  Tatbjr  deaoiibaa  tb*  diTiaion 
ol  Strnra  MiMm  rinn  B  and  C ;  Piootor  and 
Dawaa jiTa  thii  in  midlla  of  rins  C.  Bond,  with 
'"  'an,  with  whioh  he  diKUTBTod  Bjftiioa, 
jMaitiralr  no  apioa  oi  dlTiaku  axuta  be- 


extrenltr  of  the  daft  wbloh  arpmi  H^ppatlni,  and 
lisa  at  rliht  anglca  with  it,  axtmdinf  aboot  the 
tame  djaiuoa  on  aaoh  aide.  It  waanot  mondlfl- 
eolt  than  the  two  anadng  aaiA  othar,  whlnb 
Sobmidt  afaowt  W.  of  A^  HlppalBi. 
Dociu  tha  aama  obaamtloB  I  faond  II  eratan 

00  thaBooi  of  AgaUuiddaL  and  <  hUlooki  ob 
tha  two  lati*  monntalni  widah  paitiallj  blook  np 
thicntnneaofthiafonnationoBthaK.    Sofaraa 

1  know,  thtaa  objoeti  have  aaver  baan  nooriad. 

I  bna  fiya  ebiarratiana,  icoentij  nuda,  of 
B.  K39,tbemMnof  whloh  ilraa  1 19*  for  tha  aotnal 
poaitioa  bj  aatimatioo  of  Ita  eomtt.    B.  SOI  jfTaa 

I  hsT*  aavanl  othn  obaarratlona  of  doabla 
■tu-a ;  bnt,  ai  thejr  aia  ilmpla  aatimatioilfcl  do 
not  f««l  initifledinooonpTlnf  ipMaln  tha''K.IL'' 

I  Max  than  it  do  miaUa  about  tha  notd 

•hoKD  b,  ■ .  ■  -     - :  

it  reachaa  Ball'i  dirifioD  whaca  it 

by  Dt.  TerbT.    Llka  bi™,  on  aai 

ive  notloed  daik  ipota  on  tha  dark  ring; 

..wKyi  treated  tham  aa  fUnaioni.    A. ' 

after  Ithongbt  I  oonld  Jut  paneirai.. .. 

thafunteattraocaof  the  rim  of  the  ball  oo  tha  li 
*ide  of  the  line.    Ii  it  an  illniton  ? 

O.  K.  OBBdibart. 


THB  aSXAT  aoUTHSBX  OOKBT. 


aaaBe,haTa  paMad 
(ha  paaitigB  (2  tha  fi 
ingdataa.    In  aoaaU 


in  mind  that  the  pnlaattoB  a<  Iha  I 

. rt'aoUl  npoD  tha  baakfNBBd  of 

wiUdapaBdnpoXha  paaiUoBaf  tbaaatti 
Ehna,aBdthedinatioBa(  ita  (thBaarth'a) 
Bat,  ai  It  wat  at  tha  ama  ataacm  of  Iha 
Mm  bath  the  aaith^  poaUoB  anddta* 
motioB  woBld  ba  tha  aaaa  BB  hath  ooaaaioi 


iain.l£a, 

J  noapaoa  _. 

twaan  rinp   B  and  O,  aa  tbii  waa  oftan 


— I   mCLOSB  a  dnwing  of  the  pluir 

,3th  Haioh,  gh.  30m.  to  »h.  80m.,  with 

of  581  OD  my  S^in.  Ualrer  tefleotoT,  abowiii 


eanfollj  looked  for  hj  bim  nndei  the  fineit  & 
flnltion,  and  that  they  are  qoita  nontiruaiu. 
April  18.  K.  WntaOB. 

THs  DABS  butq  of  SATUBH. 

[I71I9. 


ring,  tha  innai 
other  Dllbta,  baa  of  late  aithar  eihibited  an  in 
gnlar  ooUina,  or  what  Dr.  Tarbj  terma  "  ifu  mut 
(onirM"  on  lie  nrfaoa. 

Thoa.  Q-wTB.  BItar. 

■KLMHOaBAPHIOAIi   —   HaBOATOB 
OZaVT  KXABSIFFAIiVS— AOATHAA- 

OIDBB— AaiKOHOKIOAI.— SATUBH. 

[tTl»,l— I  THAVI  Xr.  Sadler  for  annrarini 
mj  query  aboat  Maroator  (lettw  STOO»).  Bvi 
dcntlT  the  crater  waa  one  of  tha  two  abown  hy 
Balaon.  I  obaarred  both  on  March  G,  IBST,  aii<t 
'    '    n  and  aaar  object*.  Thi 


ihaj  appeared  plain  41 
•  that  Salunidt  miM 


111.1— THB  comet  which  baa  jnat  left  ni, 
a  brief  aod  moat  tantaliiing  viai^  notwith- 
iDgthe  diaappolutment  to  wbieh  it  bH  aab- 
jeoted  Anatrallan  obaarrera,  ia,  I  think,  an  obieet 
uf  Tcr}  ipeeial  intereat.  It  aeama  (o  ba*e  baffled 
all  obMTTera,  ereri  with  tha  moat  powerful  meani 


M  I  I 


]ial  oondenaation.    It  appeara  to  baTo  beai 

iTC  preTiooilr  deacrlbed  It,  "  all  tail  and  i 

In  tbii  reipaat,  M  far  ai  I  am  aware,  it 


IIIW,haobiarTad  Maroator  with  tha  14ft.fiar]i 
lafiaaUH.aBd  Connd  two  amall  cratera  in  tha  lani 
lUa  wodd  almoat  lead  ana  to  baliera  that  they 
did  Bat  axial  than.  The  imall  orater  Naiaon 
AowBOB  tha  N.  of  tha  sban,and  jut  oalaJde 
Maroator,  y  a  hiUook. 


^SiSSt  1 


— „ , of  elaftt  neai  Hip 

Afrits,  lSST,tbawholaof  tbMoahown 


a  intam 
)T,tiiawhi 


bownbr 
Aa  Iti4 


ngion  haa  ofi«B  ban  eriUoaUT  anrrejad,  I  waa 
MctMlhO^tanrlmi  to  dlaeorar  aaothveMtnot 
MMwdatf  IwBfailMB.    A  Jr  ailBatad  at  tb«  Jl, 


_..., that  I  am  aware  of ,  oi  oanSaooi 

that  icill  at  all  oompara  with  it  in  thia  reipeat  __. 
—  lE'.Tattla'i  oomet  of  1790,  whioh  ia  deioribad  ai 
"  a  i-oofaaed  nebaloaitv,  wlthoot  iodioationa  of  a 
TiLiolMia";  and,  Snd,  the  oomet  of  1880.  Theea 
iiiFt^DMa  are,  bowcToi,  not  reall;  patnllel  with  the 
prc.-fiit,  aa  Tnttla'a  wa*  piaiiiniahlj  an  object 
within  moderate  limita,  wboae  pcaition  wa* 
meaiuraUe,  whilat  that  of  1S80  fnmiahed  aome- 
what  anccrtain  indlcatiooi  of  a  head,  from  which 
■ppcuilmate  poaitloiia  ware  obtained.  What  add* 
grcttlf  to  the  intereet  wliioh  attaotiaa  to  the  late 
vinilur,  i*  a  itill  tnrther  reeembUnoa  in  oartain 
particolv*  to  that  of  18S0.  The  general  appear- 
aacr  traa  vary  um£ai.  In  apparent  length  Ihcf 
outrespond  Tary  oloaelj ;  alao  a«  to  position  in  the 
tkj,  direction  of  tail,  aod  time  of  ]tear.  Tha  laat 
cvmet  appeal*  to  have  bevn  firit  aean  on  the  19th 
ult.  Ht  last  Tlaw  of  it  waa  on  the  S9th  nit.  The 
wm^tof  1830waafii*teeaoaBSDdFabr«ar7.  Hy 
lut  view  of  it,  and  I  baUare  the  la*t  to  anjboib, 
WI14  ni  a  TCTT  email,  dim,  nebnloaa  apeak  in  tht 
telsBCdpa  on  I7th  Fabraary,  1880. 

I  tirre  referred  to  their  oomparatlTa  pasitlco  In 
the  ttj,  and  thia  ia  a  point  of  apeolal  intanat  Aa 
a  maltar  of  faot,  the;  did  not  occapy  tha  eame 
potitiwa,  bat  anoh  pesitioo*  appmximatal  j,  aa  it 
appeal*  bs  me,  ellhar  wonld  hare  ooowied  OB  aoi- 
reepaadlng  data*.  If  1  oonld  exhibit  to  fonr 
readen  anofa  a  Aait  aa  I  hara  draws  m,  wlut  I 
■m  trying  to  explain  would  ba  aaan  at  a  rianea.  In 
tbii  chart  of  that  put  of  the  eky,  I  hare  bid  dowL 
from  nyownnotaaof  bothooma«a,aUthalrt*T*nl 
poaitioaa  aa  uonximatalT  obtained.  Fma  thfa  it 
woald  asptar  that,  if  tha  late  eonat  apald  han 
baas  waIibdlaBg«,tt««Bld,tiM  ita  appawBt 


Tabbntt,  who  ti  a  br  U. ,  _ 

tather  donbti  It.  In  a  letter  taat  taeat* 
bin,  he  san :  "  It  ia  TamarkaUa  that  tta 
AbUnad  far  Mr.  Todd,  and    pabllAad 


liae  almost  tx*Mj  In  tha  uroJeatlaB  af  I 
of  tha  grwt  oomet  of  I  SCO;  bottharoBghi 


oomet  it  morinf  iB  I 
jtat  ratmrad  to."  Mr.  Tebbott,  howwT«, 
iot  to  b»Ta  been  nore  lortnnata  thaa  mj» 
ibtaining  any  dadnite  and  woAabla  poaU 

There  leanu  to  be  eomathlng  Tary  ns 
abont  oomata  in  thia  partlonlar  Nglon  o 
The  gnat  oomat  of  1S81  wa*,  from  a  oca 
of  orbita,  eoppoaad  to  ba  identical  with 
1880,  ISW,  and  1«6S.    If  now  wa  maj  add  t 

wa  hate  either  eaTwral  anooeaaive  a 

theaami  '        ' 

tailed  o( 

ithelame, , ^— 

ley  inggeet  a  ibong  family  relatlooahip. 
'Ae  hcadlwa  charaotar  of  thia  last  e«i 

wt*  to  ma  aome  cnrlooa  thongbta.  The 
_  oomat  ie  pooderabla  matter,  however 
nibatanca.  iL  and  it  alone,  as  partainii 
ibavi  tha  law*  of  navitatioB  aBd  p 
and  from  it*  position  the  crbit  is  cc 
nnaolfad 

Hatter,  aa  we  nnderatand  it,  it  oanoot  I 
seta  at  deflanoa  all  the  laws  of  grarital 
motion.  ThetaUiaalwaysprojeatedinai 
from  the  ion.  '"■g'"-.  then,  a  partiole  ol 
however  small  or  light  (tnppoae  a  f  aatha 
tail  of  tha  oomet  of  '48  or  83,  and  at  a 
fitun  the  head  aqnal  to  that  of  Venn  I 
son.  (This  distance  wonld  ba  well  wH 
Umita  of  Ihoee  eonets'  taHt.)  Aa  thoai 
whlaked  round  the  inn  at  poinelion  in  U 
of  a  few  hoare,  aseh  a  partiole  mnat  ba 
three-fbnrths  of  a  oirole  roond  the  ann  in  1 
aday,while,M  matter,  it  should  take  m> 
fire  montlu  to  do  it  at  that  distanoe  tiett 
The  qnwtion  ataods,  if  thia  lart  oooMt  ws 
taU  witbont  a  head,  by  what  law  is  it* 


it  sbrlka*  me,  howenr  as  being  qait 
tua  bonoda  of  poaibility,  if  not  tcobabU 
the  objeot  nnder  dlsoudon  miv  be  o£  a  < 
nature  from  that  of  a  comet,  or  ooAet'i 
think  it  quite  oonoei*abla  that  H  m^«i 


In  that  o ,—     .-_, 

the  sinam  woold  hare  been  eoino  M 
aetnal  pathor  orbit.  I  cannot  aav  adtf' 
itwaenotto:  botBotaraaleonld  alga 
roogh  obaamtioB*,  I  think  tba  *  aS 
aldaraUr  mora  isalbad  bom  the  i 
i^t  an^l  than  the  dbaette  « 
^tha  orUttof  tha  other  aaa 
Aa,howaTai,It  waa  li 
poaib^ofthaol^a-' 
ba  allowed  for  tha  p( 


thapo^tkBafthao 
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Num. 

M.«. 

H.A.           Dm. 

, 

^ 

rp'SS^:::::: 

4-0 
S'g 
6-0 
6-7 

as 

8-3 

G-a 

b-% 
e-5 

Hr..       Min.        ,     , 

XXI.  «51  -  U     * 

XXII.  0'!!  +  21  BS 
2-9  +    fi  2a 

ia7  +  20     7 
19'2U-    3  3B 
SI'S  +  IB  23 
681  -  15    a 

S9'a,+  I'J   i 
xsni.   8-8-  3  tia 

U'a  -  14     B 

iW-t-  19  K. 
1 

2S-a  B7°e 
aS'T  se'G 

866    8l-fi 
31-9    93-9 
36-1    81-0 
31-0  1161 

26-8    94-7 

36-1    8B-0 
28-4  109-.^ 
Bl-i    8*>'5 

m^ 

S  2900.   CommoD  proper  motion  and  binary. 

/3  290.      Common  proper  motion. 

IZyiS.    CommOQ  proper  motion.     Binary? 

^  AqoHU.     (t) 
MAqouii.     \h 
BndlVr3107.(6 

2  12.    App.  II.     Common  propsr  moUon. 
£  29S8.    Common  proper  motion. 
13007.     Common  propsr  motion. 

TABLE  II. 

Him. 

M» 

B.A. 

Dm. 

r 

* 

B-8 

ro 

i-0 

Hn.      Hln. 
XXII.    46-1 
XXUL    «1 

11-5 

-    9  41 
+    4., 

4'l-4 
M-t 

84'6 
92-8 

""■• 

Id^fUB.         (T 

p.ixUL4a.  (s' 

S3993.    Common  proper  motion. 

|]  80.        ConuDOn  proper  motion.    Binarj. 

•TAB-sBnrr  iv  psoasus  and 

AQUAXIua 
riTltl}— DdUko  tka  lait  few  jeara  MTaral 
■MMMBcn  have  paid  atUntisn  to  tliat  eommonity 
■f  pnipar  motion  aaunw  groapa  of  «idal  j-««par>tea 
rtwi  t»  wbiab  Xt.  Pniator  hu  giTan  the  vary 
Mfwpilata  name  ol  ttar-drifl.  For  azample, 
ftahaamt  SaSoid  haa  iuTeetifatad  the  pnnai 
— .._-  ,_ ^  (^  oartain  nonpa  -'  "' 

roMiV  -^'XMU  of 

[wl  If  r.  ffVint  baa  a  \ 

A  "'fb*   B*id«no«  of  •  piut'Conaeotion 

batWMn  low  Widely-Separatad  gontbam  Stara " 
in  Um  anmbar  of  the  ujne  publication  for 
KnraiBbti,  1379.  X.  Flamnurion  hai  alao  given, 
itt  VoL  LXXZV.  of  the  Compta  SaiJia,  ■  few 
iutiBoaa  of  what  he  baa  taimad  "SouTeaox 
BTittmca  Btellairea";  tliODCh,  ■■  Dr.  Hind  ba* 
nmadlBd,  aeveral  of  hii  oaaaa  oa 


•nnlaa  la  the  luaTau  of , 

■iMMB  b  that  of  I  VrMB  Hajoria  and  10  Dn* 
Majoiia  (»  Ljnoii  of  aoma  man),  two  blight  etara 
BM>n  than  S*  apart.  Tbe  aecolu  proper  moUone 
■n,a«oaTdlngt4iUUdler(Cf.Bs<]LiBH  MECHANIC, 
Aioil  Stb,  1387,  letter  STOIB,  p.  124)— 

1  Una  Uajoib  6i-&"  238'9> 
10  Une  Majoria  t2-6~  23B<(>'> 
while  Aowen'a  proper  motioni  yield  nearly  the 
nine  reeolta—Tii.,  60  0"  in  iiOb'  for  Iota,  and  Gl-S" 
lA  -'40°  for  10  Ufmb.  Iota  Uim  la,  moreoTer,  a 
donble  itax,  having  a  miaate  coma  ataboat  9^" 
diatance,  wkiafa  aharta  in  the  proper  motion  of  ite 
brilliant  naighbonr,  and  ie  at  ine  eame  time  in 
alow  orbital  morement  ronnd  it. 

11  of  tome 


tlf  Agoarliaa  +  0-03B7a.  —  O'OOA'and  Argalandcr 
that  of  S  2993  aa  +  0'0366a.,  ~  0-927'.  Tbe  direo- 
tlon  ii  tbni  nearly  tbe  nme  in  both  oaiM,  bnt  the 
rate  of  motion  dinera  oonelderably. 

;.  ii  not  osaneetad.    Tba 
e  angle  aod  diitanoe  hare 


!)  Coma    12-0    mag.    i 

P  :  2-61-  :  1876-873  » 
:)  S  827'r  :  4'69  :  1380 


WliiUinTcatlgatiDgthe  proper  m 
ataia  in  Pegaini  and  Aqnaritu,  I  vnmD  lami  uu 
■oma  rather  renurkable  oaiea  of  thie  itarHJrift, 
wbiab  may  not  be  vithont  iatereit  to  toms  of  the 
readera  of  the  Bnqlisk  Mbchaxic.  So  far  ai  I 
am  awar<^  Uiej  hare  not  been  noticed  before.  In 
the  two  little  table)  above  I  give  the  deaignatioai 
of  Uie  itart  in  qneatioo,  their  magaitadea,  approxi- 
mate piaosi  for  1865,  aeoulai  proper  motioni 
Sixpretaed  in  JttlLdlei'a  form^  aa  in  lotcei  -J7018), 
c.  It  woold  appear  that,  while  the  whole  of  the 
17    atari    In  Table   I.  leem  almost  to  fnrm  one 

Seneral  lyalem,  traosi  of  labordinate  ones  can  be 
atected— te-  u  Gipriootni,  tf  Pfgaii,  31  Pegaai 
(double),  and  U  44975  eeem  to  be  combined  in  one 
enb-iystem  (if  I  mav  lO  eipreu  myielf)  ;  i  Pegui, 
33  Pegaii  (dooblej,  1.1  4S199  Pegui,  Bradley  3107 
FBgav  (donble),  aod  i^  Aqnarii  (doable)  in  a 
leeond  :'and  LI  442T6  Aqnarii  (doable),  and  94 
Aqnarii  (donble)  in  a  third,  I  have  more  than  a 
napioion  tliat  aome  imall  itari  beaidai  thoie  men- 
tioDed  in  Table  I.  ihare  in  the  oommon  proper 
Bkotlon  of  tbe  gronp ;  bnt  I  have  not  bad  time  yet 
to  detdimine  their  proper  motioni  with  the  requi- 
aita  •zaotneaa.  The  proper  motlone  uied  in  deter- 
mining rand  *  an  Anwen'a,  except  in  tbe  oaaei 
at  LI  44276,  44975,  46199,  4M56,  and  P.  ixiil  43, 
where  Argelaiider'i  were  employed,  theae  atari  not 
havliig  bwn  obaeTvad  by  BradJey.  The  itan  in 
Tdda  IL  aeem  to  form  another  group,  thongh  the 
etanmunlty  of  dlteetion  li  not  qnite  lo  itriking. 
FUanaitcD  (CompUi  Rtndiu,  LXXXV.  p.  902) 
fWw  tka  paJn  ^  Aqnarii  and  LI  4M56  (X  2993) 
M  OM  of  hi*  •'Nonveanx  Syitimee  Btellairea,'^' 
TMkoBlai  the  annoal  proper  motlod  of  4''  Aqaani 
rt  +  cRm.,  (KNT,  and  that  of  X  299B  at  +  tMOU^ 

ItKOT,  tta  latta  being   Btrava'a  valnaa;  bot 
nran   giTaa   tbe    annnal    proper    notioa    of 


■cede).     Hall 
_  2M-a*  :  a-64'  ;  ISBO-S. 
!380-8 ;  Cinoinnati  Obaerra- 
ton.'SlS'S*  :  4-2r  :  1879-8.     Both  lUn  equal. 

(4)  S  ai2-2*:    49-6":    18367;   3  B12-6'  :  49-7": 
1880-9.     Conwi  S'5  mag.     Uoehangwl. 

(G)  Unobantfed;  cuinu72mag.    £  346  2':  13  37": 
1830-9. 

(6)  Probably  nnobanged ;  cciue  9-5  mag,  £79-2°: 
6-68'':  1829-8. 

(7)  Unobanged.    im-S^:  26-63'':  1830-9.    Gomtt 
7'3  mag. 

(8)  Da  aOO-4'  :  I'Or  :  1875-8  ;   fi  81t2°  i  09r 
1881-6.    Hagnitadee  8-0,  8-8. 


18  XHTD  XATBSIAI.F 
[27123. ]—"  F.R.A.S."  (litter  27046)  reaiada  me 
oi  an  opponent  of  Darwin'i  theory  of  evulation  : 
he  really  could  not  believe  that  a  horae  oould  have 
been  evolved  from  a  butterfly  I  If  "F.R.A.8." 
hid  only  once  (flancad  throogh  Bucbcer'a  '■Poroe 
and  Matter,"  be  would  have  found  on  page  184  ai 
follows;  "We  are  notable,  after  tbe  matoreit 
oonaideration,  to  find  any  analogy  between  tbe 
aenretionof  bile  and  urine  and  the  )jrDceaa  by  whioh 
thoofjht  li  prodoced  in  the  brain.  Uiioe  and  bile 
are  viiihte,  tangible,  and  pondciikble  lubatanoeij 
tbey  are,  moreover,  eicietiDQs  uf  uaed-up  muteriali, 
but  thonght,  ipirit,  aoul  aro  not  malerisl,  not  a 
mbatwice,  but  the  cfieet  of  the  conjoined  action  of 
many  maboriala  endowed  with  foioea  or  quilitiea," 
etc,       "P.Il.A.S."    compUir-    -•    —    —.:--    - 


St  oomplei 


The  ti 


cal  veritie! 
■'  ai   2  -I-  2  = 


imple:  th 
'  iindedo: 


,    The  si 


of  the  pianoforte  and  the  pli  ,  ,  . 
body,  appeara  to  me  worae  than  the  comparison 
between  "aoul"  and  a  "lectetion"  of  a  bodily 
organ.  Soul  and  body  are  "  interwoven,"  oloeely 
depending  on  one  another,  not  known  to  us  aa 
aepaiately  exiating  entitiee.  Tbe  piano  and  tbe 
player  are  distinct  and  separate  known  entities. 
The  pisyer  does  not  become  more  perleot  becsuae 
hia  ioatrument  ia  improved,  neither  doea  he  "  plsy  " 
worse  beoauae  hia  inatrameat  is  "inferior."  Put 
a  Beethoven  before  a  cummao  inatrument  and  a 
duller  before  the  most  modern  and  excellent  one, 
what  will  be  tbe  resnlti'  The  excelienee  of  tone 
does  not  oompensate  for  bad  performauoe,  bat 
excellence  of  play  will  compenaate  amply  far  want 
of  melodloua  sound.  Bui  the  moat  recent  re- 
searchai  of  phj-sieians  prove  almost  to  demonitra- 
tian  the  most  remarkable  oorreBpondenoe  between 
"mind"  and  the  development  of  brain  matter  in 
formation,  aiie,  weight,  and  quality.  To  put  it 
■hortly,  a  Newton  with  an  injured  brain  ahonld 
ahow,  according  to  this  aimilej.  better  "perform- 
ance than  a  fool  >rith  a  eonnd  brain.  However, 
I  beg  to  asinre  "  F.R.A.H."  that  I  am  paJofally 
aware  how  dilEoalt  is  thia  subject  and  how  little  I 
know  of  it  i  bnt  no  progreaa  haa  ever  been  made  by 
inaiating  on  tbe  oorreotoeu  of  preoonoeived  ideas, 
howerei  venerable  and  ancient  they  may  be.  To 
withhold  them  bom  tbe  only  teata  of  truth  we 
poaeaa  — Til.,  leaaon  and  experianoe,  cannot 
itrangthen  my  belief  in  them. 

'PTa."  (Ietter27069)  calli  heatavibration.  I 
oall  It  a  mode  of  motion.  Ii  there  any  difierenoe 
ia  tlila  ?    Neither  can  I  k«  k  dillerenea  betwcaa 


f OToe  and  energy,  except  In  name.  If  o  donbt  tlMre 
are  an  infinite  Tariety  of  f  oroes  in  aatnre,  of  wUeb 
"mind"  la  one.  Nothing  ii  erer  loit,  bnt  the 
(iluLnge  of  phen ' '  ——.■•» 


OX  PBUEAXT  BATTXHiaS. 

[27124.]— "Ndn.  poK."Bhonld  find  aU  the  in- 


l»tlei7,Au,af  coone, "  Kaloo' 
with  tilii),  if  the;  have  not  bi 
him.    If  IlieT  bare,  if  he  oa 


to  write  to  me,  he  oao  obtain  any  pKitionlart  he 
may  reqnirs. 

Tliaaa  who  are  not  eleotrieians,  amongst  whom  J 
hope  "  Nnn.  Dor."  will  not  be  oSended  it  I  daia 
him,  will,  I  am  sure,  aooept  mv  apologr  for  not 
expnsaing  myself  anIDeiently  alaarly.  The  fast 
of  the  matter  ia,  that  eleotrioal  nomenolature  ii  so 
>""'''"  to  ma  that  I  have  diCSenlt;  in  avoiding 
its  uacj  and  alao  in  explaining  myself  withoat 
employing  teaboi»l  laagnage.  Por  the  benefit  of 
looh  amateurs,  I  hop*  to  write  a  few  elementary 

Cpcn  deeeriptlve  of  the  reaetions  of  primary 
tieriea,  tinoe  I,  beins  a  profeaaional  eieelztoal 
engineer,  have  lutnrally  beni  ablq  to  devote  m 
time  to  thia  abaorbin 
those  who,  however  a 
owing  to  other  buaineas,  li 
to  mailer  thia  sabjeeL 

The  Upward  Battery  retarrtd  to  ia  donbtlaaa 
very  good.  I  have  not  tested  it,  and  fear  that  thoia 
who  Save  had  ai  maoh  ezperienoa  witb  oblorina 
gaa  ai  I  hava  would  think  twice,  and  nun*  tkan 
twioe,  before  introdnoing  snah  a  inbtle  and  irritant 

fijeon  into  their  premiaes,  even  were  it  leas  ooMly. 
hare  no  doubt,  bowerer,  that  this  battery  when 
perfected  will  lie  ai  efieient  as  any. 

I  ahonld  like  to  hear  from  One  iriio  haa  triad  it 
what  the  looal  action  in  thii  aall  amonnti  to  wblA 
haa  been  pointed  out  by  Hr.  Pearoe  in  the  EUarifal 
Mrtitv  for  April  15Ui,  page  364. 

It  is,  of  oonrse,  poaatble  to  recover  the  line  in  a 
oommeroial  form  from  nearly  any  o(  Its  solutiona, 
but  this  lequliea  In  be  done  in  qoantity  to  pay.     I 


white  paint  of  great  DOdy ; 
primary  batteries  would  only  (MconM  m""" 


I  if 


ally  uaed  It  wonld  pay  a  company  Ut  atait  a  "*■""<—' 
worka  to  recover  the  sine  aa  inlphlda  from  Uu 

apant  solntion*  of  dlSerent  batteries.  Until  thitia 
doDe,priiaar7  battery  lighting  will  remain  aloxwr. 
I  do  not  sea  that  the  aooonnt  I  have  giran  ia  at  all 
open  to  Uie  eritloiim  (bat  I  "  oonld  eiplain  a  lot  If 
Iliked,"  since  I  have  explained  all  that  is  ueceMaiy 
ta  underatand  tbe  battery,  and  have  alao  elated  it 
to  be  the  best  I  have  met.  I  have  not  merely 
stated  what  can  or  oinoot  be  done,  bnt  what  haa 
been  dene.  Huwever,  with  some  people  mare 
theories  have  more  weight  tbun  practice.  I  du 
not  know  of  any  ciroular  giving  the  tame  amount 
of  information  as  to  the  behaviour  of  primary 
batteries,  and  I  further  beg  to  point  out  that  1 
have  not  advocated  their  une,  but  merely  endea- 
voured to  obtain  fair  play.  BlaotilalaiL. 


i 27125.1 — I  HAVE  read,  with  great  pleasure, 
lectrician's "  letter  (27018)  on  the  aburc  aab- 
jeotj  and  am  oonrinoed  tbat  if  his  battery  will 
periurm  wbal  he  claims  tor  it,  it  is  the  best  in 
the  market. 

ALthoagh  a  batterymanufaolorer.l  never  recom- 
mend their  nae  when  an  output  of  more  than  80 
watts  ia  required  (this  is  my  limit),  aa  above  thia 
nnmljer  either  the  qoantity  of  cells,  or  their  largo 
aire,  readers  manipulation  difficult  to  an  ordinary 
individual. 

I  am  atiungly  of  opinion  that  accomulator*  in 
an  amuteur'a  band,  in  conjaautiuu  with  primary 
batteries,  only  cause  trouble  aad  disapiHiintmeni. 
at  the  same  time  costing  sa  mnch,  i[  uui  more,  than 
the  BOD  roe  of  power. 

Aa  regards  the  qneation  of  dynamo  and  batteries 
I  always  argue  on  the  basis  of  cu^il  v.  zinc,  wbicb 
seenu  to  me  to  be  one  of  tbe  simplest  waya  of 
putting  tbe  matter. 

Now,  301b.  of  coal,  burnt  in  i 
driving  a  dynamo,  will  do  as  muoh 
of  lino  consumed  in  a  battery.  But  the  301b.  of 
coal  only  coita  l-2iOth  of  what  tbe  sine  costs.  And 
allowing  that  the  residue  of  battery  sella  for  60  par 
cent.,  there  is  still  an  overwhelming  balance  in 
favour  of  the  dynamo.  Of  ouurae  aa  tbe  inital- 
latioQ  inereaies,  tbii  balance  will  also  increase, 
and  the  converse  is  equally  true.  Bnt  taking  one 
consideration  with  another,  I  think  "  Electrician  " 
will  agree  with  me  that  for  an  ioatallation  le- 
qoiring  an  output  of  more  tban  BO  watts,  tbe 
proverbial  game  Is  not  worth  the  oaudlcpower  in 
reapeot  to  domestic  lighting  by  battery  power. 


^<^^. 


lattery  po    .  . 
L  B.  adwMds. 

PLATIS  POX  WIXaUUBST'S  KAOXIXX. 


[27126.]— MT  method  of  piereing  theae  maebinaa 
is  as  follows.    A  diao  ot  iiMi^l\s_*aaiik.  ™*k  *»- 
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"Obm  "  intenili 


neat  thmo  l 


.f^mi.  la  th.-  r'M<*'  >*  ttmtatni  to  th«  reotre  of  rroiued  catr^nt  □□  reveriRl,  i 

a  fUv-iiUi  !!'.*»»  pl«t»  !•>■  *kiC(«nnl  |;law  nil,*  (nrdi-  tu  alike  with  iattrest. 

n*!*  Vt:'ti  Hiia  •  lllllv  (urt^iitin*  ndtlvil  wliilut  The    forty    jenri'   expccie 

wins'. l^-r  .:'>*M>iulth«  tnniitUdlMinjt  praviouxly  indoed.  bioiiglit  him  mors  • 

ntx-jit^.   Vk  urn  ■iui»  V.JJ.  Ihc  platr.  with  tbc  diae  could  hnpo  fur ;  pcrhapi  ha  win  giTe  ob  sgme  eiact 

«!U.-^ed.  it  iiuawntil  in  wnlcr  tu  prcvrnt  vibra-  ammnl*   of   indiyidunl    caaes,    with   detiili   of 

(!,•=,  wh'l*tSe  vmtit  i«   broken  ttituu(;h,  tinC  by  ourrcaU  nsed— I  mean  the  direction  in  whioh  thay 

Utiiiait  the  la»|;  cud  uf  ■  fil«  Ihroagh  in  levctiU  have  licen  applied,  and  tha  parts  of  the  body  which 

pUjM.  MmI  kflerwanl*  b]r  nibbling  liiv  Rlafi  away  in  aach  oaio  hava  prusumsbly  baau  acted  npon  ? 

■rith  >  unall  hiimnec  nDtil  lh«  hole  ii  uf  the  right  I  have  nerer  uaed  b  battery  of  minute  e&Ha  with 

•ii*.    Tail  bdl«  #aa  then  ba  amuothed  by  a  hie  nr  oppoaita  poiaa  nnited,  and  the  elementa  of  each  call 

•  fitet  of  (TiBibhiiiP,    Tba  iron  dias  i>  nuw  tu  ba  ihort-ciroDited  by  the  moiat  akin  ;  far  aacb  a  shoit- 

dMwh»l  Ijr  a  Krntle  ntu  to  auften  tha  piloh,  and  circnited  battery  i  sappou  a  "  ehaia  band  "  to  be, 

tb«  fXtM  Aetoxd  will)  a  litil?  (urpentiue  on  a  picea  bacauaa  I  ran  aee  nu  olber  effect  likely 

»J   ng.     I  'an  do  five  idatii  )u  ono  hour  by  this  duced  by  them  bnt  n  local  nmintj-T-rrritii. 

[HUvVM.  aod  rcoi'inuicud  umat '■■  ■—  '•  -'  ■    '      ■' 


Cnniihall-tanr,  Wedneibocy. 


skin  by  tha  many  auperS 
hardly  think  that  count* 
work  "  magicul  effcetn  "  &< 
The  at 


of  the 
ta,  and    1  can 


lied     by    I 


eating 


the   hyBTometer   the  boiiy. 


A    SIHFtiB    BraBOKETZR. 

[i71i;.]— Ix     anawer     to     "  Antaras 
:>7M31,    I    may    state    that     ' 
detcrilied  the  veneer  waa  tisi  -        .  _ 

an^ea  to  the  grain  o£  the  piece  of  pine,  or,  acoord- 
iiig.u>  hja  akEtch  uu  the  plane,  ym.  With  refer- 
ence to  the  adviaability  of  glneing  the  veneer  oa 
the  plane  l/ox  in  preferL-nuo  to  :  r>j:,  I  could  not 
aay  from  eiperJenue  which  would  be  bvat,  and 
should  advise  bim  to  try  both  waya.  mo   to  m'eet  a    want    for   n  amall  hand  dyi 

If  we  lijok  upon  tlie  atrip  of  pine-wood  as  a  capable  of  doing  a  variety  of  work.  It  ia  ahnnt- 
frunework  of  minute  capillary  tubea,  1  i-hould  wound,  and  ia  »p»elally  adapted  for  medical 
imagine  that  closing  up  one  of  the  aitr^uiilios  of  p,,rposaa  and  for  exploding  fuaea.  It  is  superior  to 
those  tubes  by  meius  of  the  glue  and  veneer  would  mugnelo  e.\pliidcr"  as  there  are  no  permanent 
give  better  ret ults  than  by  allowing  the  moiaturo  magnetj,  which  often  require  remsgnetiaing.  It  will 
Ilea  access  to  boib  enda.  In  tha  case  of  capillary  aluo  give  a  onrrcnt  of  considerable  airength.  The 
tnbea  tealed  np  at  one  end,  the  moiature  la  pta-  Siemens  ahuttlc  nrmatnra  baa  a  speoial  commu- 
vented  from  creeping  up  very  far,  owing  to  the  tator.  One  or  both  of  tha  alita  are  of  variable 
width,  being  wide  in  one  part  and  aariow  in  the 


I  auppoae,  refer  to  the 
-n  ana  ahort-cirL-uited  ontside 
atimulna  wonld   be  entirely 
nealing" 
Oerard  Smltli,  Clapton. 


POBTABLB    HAKD    STBAKO. 

[2T1-29.]— Tlll.s  dynamo  haa   been  deaigned  by 


Xow,  in  the  caae  of  oar  pina  lath,  this  would  bt 
a  diatinct  advantage,  aa  ahould  the  porea  become 
thoroughly  charged  with  moistura,  the  time  re- 
quired to  expel  it  wonld  be  great,  and  wonld  prove 
a  detriment  to  its  aenaibility  and  nacf  uinesa. 

Owing  to  a  printer'!  error,  the  aentence,  "  A 
good  well-built  hygrometer,  &o„"  should  have 
read,  "A  good  wet-hulb  bygrometei  of  the  ordi- 

Hygrometry  ia  a  aubjeat  which  I  have  given  but 
very  little  attention  to,  and  I  must  therefore  tlwnk 
"Antarea"  for  hia  information  with  reference  to 


Cfdop. 


ate  mcaanremcnts  of  the  bygro- 
metrioal  state  of  the  atmosphere,  I  ahonld  prefer 
tu  naa  either  a  wet-and-dry  bulb  arrangement  of 
thermometers,  or  elae  Itegnault'a  modification  of 


KEDICAL   BLBOIBICIIY'. 

[271-'8.]— I   CAKKOT   hava    made  my  meaning 


olaar 


a  of  n 


other.  If  the  bruahra  are  on  th»t  part  of  the 
fommatator  having  wld-  alitj,  the  machine  givea 
atrong  aluioks  by  me.ini  of  the  eitra  current"  from 
the  field  magnet  coils.  It  ia  then  adapted  for 
T>.B.lii»1  luiniiiaes.  If  the  bruahcs  touch  thenarrow 
'  naed  for  exploding  fusea, 


ringing  bells, 


'  voltaic  Ducrcnt,  either 
oontinnoua  or  interrupted,  and  the  induced  current, 
aro  often  cniployii]  indifferently  and  harmfully. 

It  is  bcoAuag  1  wish  fur  a  more  exact  knowledge 
that  1  have  aakcd  tor  a  diacnaaion  to  elicit  the 
opiniona  of  otheri  who  are  mure  experienced  than 
myaeli.  M^  own  estimate  ia  very  rough ;  I  am 
<nily  apinuximatEly  sure  that  the  induced  carrent 

and  the  iDtiTrupted  voltaio  arceiciling,  and  aubao-    _ ^ ^ 

qnently  eibanallng,  to  sensory  and  mutor  ne^va^  current  ia  requireii      When  atrong 

Md,  tberer-re,  applicable  whi-ro  wa  wiah  to  evoke  required,  aa  for  incandi-5-?ent  lamps,  the  pos 

ooBtraatiuiu  uf  musclea  or  overcome  annathrsii;  (j^^  brushca  is  immaterial.    A  machine  n 

l»t,Ml  iwld,theiuRountut  contractionorof  pain  ,-,1  lb.  will  give  twelve  watta.  and  packs  i 

(nvdiiMd  dii  nut  aeeiu  tu  ba  reliable  indieatiuua  of  gubit-al   o.iae.      A  very    cnrious    enecl    has  oeeu 

Itw  curative  aetion.    XnA  atao,  1  believe  that  the  noticed  in  w.irking  the  above  machine.    As  a  rale, 

MntJJinuni  viiluie  onrreiit  in  aedative,  and  appliu-  ,hunt   dyniimrx  ex.-it*  beat  on  open  circuit ;  bnt 

able  tn  caaea  of  sp.iBiu.Hiio  and  neuralgic  dueaae*.  ^i[h  [bis  maeliiur,  when   the  brushes  are  on  tba 

Snoh  a  vague  indication  is  very  inaullicient.    The  ,{,(«  ^\\i,    the  magnets  d^i  not  excite  nnleaa  the 

indnced  current  may,  a*  "  Ohm  "  suggeata,  act  like  t-xtcrnal  n>iistani'C  ii  below  a  certain  value.    The 

rubbing    ur    other    miidiaiiical    nerve  vibration;  prolable   rxplanati>in    ia   that,   unleas  the  extra 

general  fnr;uJi<inti<in  eertiiinlj;  refrevhct  aweary  ourrents  from  the  fiold-magnetcuila  attain  a  eettain 

patiant,   and   inltucneea  nutrition  much  aa  duet  v.-dur,  the  trmlenry  to  Hnvtnitiun  in  the  strength 

muun  "  .,  .L  ■  ii,.irt.niagnet»  i*   ao  great  that  the  magneta 


reighjng 


iSed  to  show  the 
O.  Bowron, 


I  qaitaogrea  with  "Ohm"  that  wcmuat"haw  do  n>it  excite.  "When  thee 

uidvaoT  thHactiunof  a  unrranl  pasalngthruug'j  ^^^c    tluetmli'ins    are    greatir 

UMtiudy.''    Tliia  ia  the  iilua  wa  have  uulul>tainnl,  nincnets  i'Xi,-ite.     I  ahall  be' 

nir  beyond  our  knuwlntgo  uf  tho  aulioiiof  a  current  machine  at  w.-ik  to  readers, 

npuu  nerve  irritabilitj,  wo  ari'  almost  ignorant.  .i;  i' raw  ford  fi  reel.  W. 

1  bolievt-,  howi-viir,  lliat  uU-otrii-ily  aeta  ii|Hai  and  

modiC™  th..  nulrithin  of  lUo  tlaauca  by  ita.ll.ct  aoTIROtTa    VAPOTTB 

PI«on  Uw  blwKl  and   Iviupli   Vo-wt^  Jno  oilh.r  to  AQUEOUa    TAPODH. 

aetnal  rtiinulatinu  ..r  llii'  n.uiimiitUe  vi*»«Iii  them-  r.!7l;!|l.]— 1    AM    aorrj-  my  laat  letter  wa«  not 

Wli^urlo.  ar,»,ii.l.iry  H[.-nt  (bmuflh  thp  Vaau-  .nlH.'ientlvdnirtOMpUfniO-Kensingtonian- the 

UKitur  mtrviM,  or  thn.ugh  a  n<ll"x  willun  upiin  Irnth  imw<vil>ilily  «f  pr.JnclnK  hydrogen  by  the  action 

" ' '      'lupjtbetie  nervm-tliia  thrungb  ft«  uf  li>-ateil  mrlalli.-  ir.»n  .m  water  vapoor  inthe 

a.     1   lieliuvtf  that  elae-  nreaeni*  I'f  a  Urge  ese»«of  frwuxysen.    Perhapa 

II  llie  liMUea  during  Iba  the  fi'lli>"ins  ft>u*iJcrjli.'na  will   be  of                " 


wtiun  uiHiu  • .J  

"Wjlia  iiinion  u  at  work 
oetiuH  uf  u  nurrrul.    Tile  i 


IRila    I 


Id  a 


aukataiuHv  Uinmgli  thu  tiHsnea  ami 


„.  A.*umin,'.  f.'t  (be  a.^ke  of  arsuL 

«■  of   whiit  h>-  »nEB«t.  a.  p.«.il.le-nimely.  tta  redno- 

tbeit    lion  of  a  muiei-ule  of  ll.O  hr  the  Iron— abuold  take 

innent  uf  being  liberaieJ.  the  atom 

II  wh.it  i>  termed  tue  nascent  aCate, 

_  li  atata  baa  a  gf"*  aflSnity  for  and  powar 
the'  hi.    of  fom'iining  with  oxygen.    Knim  the  natoro  of 


ii>  furiuulaled    ofhydriigen  U 


the  caae,  each  molecule  of  U,0  i«  anrronndsd  by 
at  leaac  100  molecolea  of  free  oxygen,  lo  that  tlu 
atom  of  hydrogen  wonld  have  no  caanoe  whatever 
of  eacaping  in  tbe  free  itatft  A  fan i liar  illnatn- 
tion  may  help  to  explain  the  di&erencB  betwng 
the  two  oases  of  hot  iron  acting  on  pore  H,0  gu, 
and  OD  11,0  miiad  with  a  laiga  amonot  of  lii. 
Tbe  farmer  may  be  compared  to  firing  a  alau 
boiler  ao  aa  to  blow  oS  itaam  thimgh  a  nfttr 
valve  weigbtwl  to  5Dib.,  and  tha  latter  ona  tu  firiiif 
a  boiler  with  one  aafaty-valve  at  Mlb.,  and  ou 
li\ndnd  at,  aay,  lUlb.  preMort.  In  the  former,  ilia 
only  chance  tbe  iron  boa  of  getting  oxygen  iaattte 
expense  of  the  U,0,  just  aa  the  steam  his  mi 
means  of  escaping  except  by  raiaing  the  Mlb.  vilre; 
in  the  latter,  the  free  oxygen  aatisfiea  the  reqnin- 

will  aacape  through  the  lUlb.  valvea  without  re- 
moteat  puasibility  uf  ita  raiaing  the  ona  weighted 
to  3<Jlb.  7.  a  B. 

VABBISSIHa  IHOAHDBSOBHTIAICFI. 


and  expense  in  order  to  colour  the  bulba  of  incio- 
deicent  lamps  for  decorative  lighting  when  lamps 
of  any  desired  tint  and  colour  can  be  obtained  at 
about  3a.  per  doien  extra.  Furthermore,  aay 
chemical  proceaa,  however  good,  ia  bad  for  thu 
purpoae,  and  detrimental  to  tha  life  of  the  lamp, 
and  at  ita  best  tbe  vdrniahinii  pronrt  can  unly 
produce  a  dirty  and  unsightly  Ump,  which  greadj 
ubacnrea  the  light,  and  which  was  apparent  lo  aU 
practical  men  who  witneaaed  those  inataUed  ia  tba 
grounds  of  l^a  late  Exhibition  at  tiouth  Koi- 
atngtoo.  It  wonld  be  interesting  to  know  hn 
mauy  timet  the  lampa  need  at  the  Exhibition  were 
redipped,  and  how  many  men  were  kept  aontinnaily 
employed  to  carry  out  thia  prooeaa,  tu  say  Bothiag 
of  the  amount  uf  itrong  language  naed  by  the 
vietima  who  were  compelled  tn  bend  over  the 
Teasels  oontaining  the  naaaeoutamelling  oomponnd 
naed  for  the  pnrpoae,  which  conJd  hava  aaaiiy  bem 
avoided  by  the  )«yment  of  a  amall  anm  to  onr  firm 


ABB  PBBSBUBBS  D7NA1E2C  XPrBOTS? 

f27ia3,]-Y0DR 
which  argues  that 


inrioaity.    Whatever  tha  drift  may 

---indant'a  remarks,  or  however  the 

ideratood  by  him,  we  take 

Ion  which  saya  thai  thepreaiare 
dynamic  effect.  '~ 
,  or  the  boiler  bnt 

lical  reaulU    Let  the  wind  blow  ai 


reajond 


nutil  the  tree  anaps  in 


wind  blow  as  fiercelr 
_.  ^_...  ^  ,  aa  long  as  the  strengik 

or  adheaivenesa  of  ita  fibroua  structure  exeeeda  tha 
oppoaing  force,  lo  long  will  the  motion  uf  the  wind 
be  destroyed,  or  strictly  reconverted  into  beat :  bnl 
where  ia  the  dynamic  eSaoty  Kot  until  motioa 
produces  motion  can  that  ooonr  to  onr  mind.  Tba 
preaanrs  within  a  ateam  boiler  may  be  intOBi 
without  being  asoompanied  by  the  movement  of  ■ 
single  particle  of  matter.  Ia  that  preaaore  a  dyna- 
mical effect  'f  In  a  sealed  iron  box  filled  with  air 
ind  held  before  tha  fire,  there  ia  an  operating  ' 


itielf  upon  liberation  by  a 

^^i....  r..  mutter-  ^"'  ^*'  '-^ 

plight  i 


for  tha  dyna 
_ht  aa  well  be  ni 
A  table  on  which  resta  a  5G-punnder  ii  inficatsad 
by  preainra,  but  not  until  tha  energy  which  giwit 
that  auparmcumbent  position  is  molved  iatc 
motion,  by  the  yielding  of  tba  table  legs,  una 
dynamical  motion  be  entertained.  Bnt  with  livii^ 
matter  supporting  aueh  a  weight,  aa  a  boy  era 
man,  there  is  a  distinotiva  diSerenoa.  Hen  tk 
erect  posture  and  elevation  of  the  msterisi  ia  ut 
maintained  by  the  force  of  cohesion,  bnt  ia  ibao- 
lulely  at  tbe  mercy  of  oervona  matter  acliaf 
tbruugb  a  mnsonlar  ayatem.  Here,  in  overecaiiV 
(he  tendency  of  tha  weight  to  expend  its  Biief0, 
tho  person  in  preierving  the  position  of  hit  Wl 
ia  doing  internal  work,  aa  denoted  by  an  inoHW 
pulaation.  In  this  oase  preaanr 
continual  expenditure  of  foree  t 
butnot  so  withaboiler,  ora  trea,  ori 


APHn,  22.  I8tl7.        auaLKH  MBOHANIO  AND  WOELD  OF  aOIBNOE :  Mo.  l,I5g. 


o  Dr.  Edroands'i  pcopoul  to 

.„    .^read    for    the    mandrel  noeo,  ii 

am  nirfaw  ot  the  tbreul  wcie  vntical. 
•Btibg  of  ths  ohuok  iraulj  be  determEaedi'iii 
If  UienUia  •Qifucei,  I  he  iciew  having  nothing 
todawlth  It,  buConly  hulding  the  pirta  togetbci. 
nkwould  do  &wif  with  Ihe  neceBnitj  for  that 
otnne  ■cenracy  of  the  sorsw-thread  which  he 
Mndcd  to  obtain  by  roUrv  grjnderi. 

I  UUnk  it  wiU  intereit  Dr.  B.  and  othen  to  see 
tMtall-iiie  aeetion  1  gend  of  the  Doae  and  oollu 
(FV-DDf  the  4in.  centre  Ballon  iBthc  Ths  lone 
•UuwiUgiTe  double  friction,  but  inoreue  the 
tmbilitT  ;  tbs  lathe,  however,  la  not  intended  fur 
IWd.  Thread  1G  to  the  inch— terribly  fine. 
Quki  (one  ibonn.  Fir.  2)  have  a  htnnt  cone  and 
Jlindei  fitting,  which  looks  very  aatiifaotory, 
Wotjh  I  doQ't  know  why  it  ihonMlje  better  than 
lA.  B.'i  plan.  Inaide  the  mandrel  thtie  it  a  hole 
■wlj  jiB.  in  diuneCer,  whioh  endi  in  a  abort  eoae 

raabontsr;  thia  ja  the   none   which   cloue  the 
chneks  for  wire  when  they  are  drawn  in  by 
^taba  from  the   back.     I    beliers    Iheie   iplit 
™*»  give    »  more  aciinrate  centring  than  any 

I  Mod  Figi.  3  and  4  to  show  the  kind  of 
*«  I  think  of  adopting  for  ths  "  E.M."  lathe. 
"  ia».  I  believe,  "  VdIcui>  "  approval.  It  is  a 
™a  ot  eompromiae  or  oombinatiun  of  leveral  ang- 
ftntODi,  Fint  we  have,  for  the  interBhaneeable 
(■■Kb,  Cfas  Bimple  internal  cone  in  a  noae  py.Ject- 
"S  wtj  jin.  from  the  headalook,  the  truth  depeod- 
"ilenhnt  one  plain  conioal  lorface,  easy  tu  true, 
ra  if  ^hard,  with  a  amall  wheel.     Chucki  very 

nroing,  hole 

r  upuQ  the 
I-™  lu  piaiLian  in  the  mandrel  ana  tnen  ariUed, 
2^ili)t-drilling  preferably,  Chooka  and  lathe 
2^  will  be  c^hged  by  ths  cottar  tu  take  ap  the 
r*ikdg«lai  poeitioa.  Aibon  for  carrying mill- 
jt**""  ^if  ^  firmly  held,  and   will   drive 


blocked  the  thorongbfare  hole,  and  becanae  the 
internal  cone  did  not  seem  aoitable  to  carry  large 

chucka  such  ai  the  face-plate.  Thia  diffionlty  it  le 
DOW  propOBcd  to  avoid  by  screwing  the  outaide  of 
-■--  mandrel- '       ^--    ""     " 


srcharge) 


holdin 


I  waa  iDQch  pleaaed  to  aee  Mr.  Wenbam's  napital 
screwin)!    apparaCes,  which    appears    to  ma  very 

tended.     It  must  have  been  bf  great  service  •"  '*■ 

The  inolosed  photograph  repreaenta  a  nice 
cutting-frame  which  will  act  vertically  and 
7onta]ly,  and  which  can  alio  be  inclined  to  a 
aiderable  degree.  It  has  a  jin.  fODars  stem,  ajui. 
for  DHttera  .■•  by  ,],  neck  -lAa.,  and  it  waa  made  hy 
Mr.  Webb,  who  advsrtiasd  it  in  the  Sixpenny  »ale 
Column.  F.  A.  X. 


[il\M.']-~i  TKOUCllT  Mr.  Xewall'i  aug|;eatioiks 
very  Koad,  bavJnK  alwaye  had  a  weakneaa  for  the 
cone  fittina.  Why  not  resolve  Dr.  Edninnda'a  fac 
and  ovlinder  fitting  into  a  ahuulder  cone  ?  1  hap 
Mr.  Netrall  will  give  as  n  full-siie  drawing  of  hi 

EropiMed  mandrel.  I  find  thia  form  was  proposed 
y"U.  J.  L."Bt  the  beginning  of  the  diacuation 
(8eopBgc3(iO, Vol.  XXXIX.,  Fig.i).  On  page  377 
uf  that  volume  are  given  the  propoctiona  of  the 
bnttreaa  screw. 

Sow,  do  forward,  please,  Mr.  "  N,  D.  F.  P.,"  the 
detaila  ot  tbe  traverain^  mandrel    of  which  yon 

I  wu  •Jiiite  surprised  to  find  Mr.  Carre  aecusing 
uBof  s(K>aing  and  picking  holes  in  him;  all  those 
to  whom  I  have  apiikon  thought  that  waa  his  forte. 
Xo  one  that  I  remember  found  fault  with  his  plan 
uf  grinding  twiat  drills.  I  remember  I  wiahed  1 
oould  underatand  it,  and  afterwarda  noticed  that  he 
said  hia  drawing  waidefeotive,  and  that  he  expected 
"~~  engraver  to  improve  npon  it  1  I  tbink  many 
>Dr  conespondenta  give  ua  credit  for  too  mneb 


.  will  produce  a  r[uar1ity  of  fine 
with  a  minimum  of  trouble,  ^'iblett's  ia  ot  more 
|eDCial  application,  and,  therefore,  better  auitcd 
or  general  work.  The  Uermun  traveraing  mandrel, 
and  the  one  contrived  by  myaelf  in  imitation  of  it, 
reijaiiea  only  one  movement  of  a  handle  to  throw 


15.  J— I  T 


F.  A.  M."  much  for  the 

._ —   _,, for  iron  luring  loda  and 

sylindera  :  it  ia  on  the  tame  principle  as  a  chock  J 


! .  for  holding  melal  in 


1    diilli 


in  boting  (nrfuiK;  bnt  1 
existing  defects,  easily  re- 
ars   liable  to  have  their 


impinging    i  .  .  ... 

chamber  out  the  neck  of  Ihia  centre,  into  which  a 
drill  can  aafely  enter,  and  I  ahall  constmot  it  of 
soft  brass  to  match  a  female  centre  with  conical 
hole,  of  same  metal  I  made  two  years  ago,  ao  aeored 
and  notched  by  drill  points  that  I  have  jnst  bored 

I  find'thdiin.  bell  chuck  icrewed  on  the  noae 
uf  back  centre  apindle  very  uaeful  aa  it  holds 
cylindrical  pieces  of  any  material  trolj  and 
tightly  in  the  case  of  revolving  toola.  I  have 
lately  added  another  appliance  tu  said  apindle,  ■ 

on,  with  hole  tapering  gradually  from  Jin.  to  lin.: 
this  I  am  about  to  caae-harden.  £,'((.— My  D,  or 
engineer's  bits  of  lin.  to  ^in.  cutting  gauge  have 
square  enda  to  their  abanka  of  'J  ur  Sin.  long,  the 
anglea  of  which  are  sufficiently  email  to  enter  the 
hallow  cone  \  when  set  to  cut  revolving  work,  a 
carrier  having  been  previously  attached  to  lean  on 
the  T-rest,  thus  you  have  only  to  advance  your 
apindle  end  till  the  drili  shank  ii  fixed.  J 
much  prefer  thia  arrangement  to  giving  back  feed 
by  the  pointed  centre — in  doing  heavy  boring — 
though  I  am  quite  aware  that  boring  and  grinding, 
from  their  constant  chips  and  duit,  are  undeairable 
operatlona  in  a  turning  lathe.  For  flat  bara  and 
sheet  metal  my  aide  centring  arrangement  is 
Ho*. 

WBHSAK'S   aOBBWIVa   APFABA.TTT0. 


178 


KNGUBH  MBOHANIP  ANP  WQRLD  OP  SOIENCB  i  No.  1,152.        Apbil  2».  1887. 


W7I,  "  Whkt  >  lot  to  do  ■  litUa."  Truupou  the 
nnuik,  and  il  will  ba  ippiapruta.  Ttia  "  flnt," 
**  Dsxt,  *Dd  than,"  M  niarrlagtokpputnt  tedioni 
■djiutBieDia,  oi  rather  meielj  Mtting  the  umi  in 
plioa,  ma;  all  ba  pnfarmed  in  len  than  one 
■ninate  j  the  moat  Uma  may  ba  baing  taken  Up  bj 
■uuoreviiiB  a  die  and  attaching  the  one  laqnired. 
Tbii  might  be  obviated  b;  baviiu  the  gaide 
thraada  inak  ronnd  the  rim  of  a  oironlai  plate, 
aliraya  in  plaoe,  bat  I  doubt  whether  thia  would 
be  woith  •rhile,  ai  the  attaohment  vonld  not  be  a* 
firm  M  the  ispaxate  diei.  In  optical  toba  work  op 
to  IJin.  in  diameter,  there  aia  only  Uiree,  or,  at 
the  Qtmoat,  four  aizea  of  icrew-thraadi  aied,  >o 
that  for  a  amall  lathe  the  fercnla  oontaining  theie 
eeleoted  threadi  i*  never  reqaired  to  be  removed.  I 
oannotat  preient  give  the  number  of  thete  threads, 
aa  I  am  now  reaidant  in  the  conntiy,  and  have  Co 
poatpone  theae  matter*  till  mj  tiapa  aie  nnpaoked 
and  my  workroom  finlahed. 

The  "  iwaah-plate  "  of  Mr.  Niblett  would  be  no 
inbatitnt*  for  theee  elandard  Axed  thraada,  aa  it  ia 
radioally  inaeonrate  in  principle.  If  a  onrve  i> 
given  to  the  snrfaa  eiadtly  aaitable  for  one  pitch  ' 
of  thread,  that  ouiva  muat  evidently  be  the  wme  ' 
aa  a  true  ipiral  oi  aorew-thread  on  a  oilinder.  If  ' 
the  plate  ia  tilted  for  aDother  pitch  of  thread,  the  | 
flpinl  will  no  longer  be  a  regolar  incline,  but  will ' 
dat  a  aeraw  of  increuing  diitoition  aocording  to 
pitch.  Thia  i*  not  the  oiie  when  a  stiaight-lined  i 
«dge  ia  InotiDed,  for  thia  ia  a  matt  beautiful  aod  ' 
aocurata  meana  of  cutting  isrew  threadi  of  a  few 
tume,  aa  exemplified  iu  the  old  "  f  aeee  angine,"  or 
mora  particularly  in  the  modern  machines  for 
rif  ing  Srearmg  wherein  tha  adjuatabla  inclined 
•traight-edge  ;set  ontaide  the  barrel  ii  tianiterred 
aa  an  aocurate  twist  within  lit;  bnt  thia  applied  to 
*  lathe  for  aorew-cutting,  though  perfectly  prac- 
ticable, ia  onmbroue  and  much  in  the  way,  and  for 
every  cut  or  traveiae  of  the  chaaer.  the  inolioe  haa 
to  be  ran  back  agaio  to  the  atarting  point.  Again, 
the  awaah-piate  must  go  its  full  courae  before  it 
cote  back  again,  involving  much  loa*  of  time.  In 
my  arrangement  the  tool  need  only  just  dear  off  j 
the  work,  even  if  only  one  thread  were  required  to 
be  cut.  And  there  ia  more  work  and  time  required  ' 
in  making  the  swash-plate  notion  alone,  than  in 
the  whole  of  luy  arrangement  which  has  no  gear. 
Ihat  required  for  the  awash  .pi  ate  ia  a  most  diffi- 
cult aod  expenaive  piece  of  workmanahip,  aa  it  is 
so  easy  matter  to  form  tbe  internal  teeth,  or,  may 
be,  plna  within  the  outer  wheel  to  oorreapond  and 
^ar  oonectlv  with  the  inner  or  rolling  wheel,  par- 
«icutarly  if  the  reduction  of  speHl  is  required  to  be 
very  conaiderable.  F.  H.  Wwnhnm. 


[87187.]—"  F.  A.  M."  ia  eorreot  In  thinking  my 
remarke  founded  on  a  miaapprebenaiDD.  It  be 
will  rafar  to  "  0.  J.  L.'a  "  (rticle  in  your  iaaae  of 
Haroh  1 1th,  ba  will  find  the  following,  on  whioh 
my  remarks  were  baaed  r 


"  If  ■  bar  ia  in  oontaot  with  a 


waah-plate,  the 


latter  will  „. .,    ,.,    „ 

beoomea  neoeaiary,  therefore,  to  enbatitute  for  tbe 
Jb<  BDrfaoe  of  tha  diac  a  certain  definite  curve  to 
eqndiae  the  traverse.  Thia  haa  been  effected  by 
the  maker,  who  aioertained  tbe  curve  by 

•aaily'dt 


told,  a 


Now,  my  reading  of  this  was,  and  I  think  moat 
will  agree  with  me,  that  the  awaah-plate  was  not 
flat,  but  shaped  like  a  very  abort  portion  of  a  screw. 
Thia,  I  now  eonolnde,  is  not  the  case  at  all ;  hot 
tha  plate  ia  flat,  and  the  traverse  is  equalised  by 
jnalcing  tha  bar  or  roller  approach  to  or  raoedo 
from  the  centre,  about  which  the  plate  revolves, 
whioh  ia  effected  by  forming  a  ridga  on  the  plate 
of  the  neoeaaaiy  shape.  It  the  bar  were  moved  in 
and  oot  on  a  perfectly  flat  level  plata,  the  reault 
would  be  the  same,  no  matter  what  means  were 
employed  to  move  it. 

"  O.  J.  L."  says  "  F.  A,  U."  has  well  answered 
my  qneslion.  I  cannot  see  how  ;  for  the  lait  line  of 
his  letter  asks  jnat  the  aame  queation  aa  I  do, 
though  not  in  the  aama  way.  At  present  I  have 
peat  doubts  of  ita  being  possible  to  equalise  the 
rate  for  ettry  pitch,  although,  aa  I  before  remarked, 
(he  variation  may  be  ao  slight  as  not  to  matter. 
Wal  "  O.  J,  L."  ont  a  screw,  then  ahift  the  tool 
aloBg  ao  as  to  ooatinue  tha  thread,  and  see  what 
aort  of  a  Job  that  makea  ?  I  mean,  to  sat  the  tool 
10  that  he  oommencea  the  aeooiut  aorew  in  the 
middle  of  the  first,  uaing  a  single  point  only. 

I  think  "  O.  J.  L."  might  have  devoted  a  little 
mat«  of  his  letter  to  answering  the  qaeation^  and 
ian  to  praishig  the  invention  and  gTBmhlinD 
bsoanaa  It  waa  not  noticed  more.  Ha  mnat 
Mmember  that  moat  readara  are  only  aaqnaintad 
With  th*  Mod  pointa  of  tha  oontrivanoa  thronab 
U«  diMt^tian,  whiah,  though  a  very  good  on*,  did 
Dot  tt  Mami  oMlTey  to  ma,  at  an;  rata,  a  oorreel 
idaa  g(  tha  moat  inganbna  part  of  tha  applianaa. 
Md  Ulaenu  to  ba*e  tkkoo  MT.  A.  M."  a^eUc^ 
to  ap^ndate  II.    S«b«  Hat  ago  wma  artiolM  gt 


"0.  J.  Lj"  to  judge  bj  his  oonclnding  paragraph, 
seams  to  thuk  anything  on  which  be  pnia  hii  im- 
primator  should  immediately  h*  aooepted  without 
orltioiaoi.  He  doe*  not  obieot  to  praise,  thon^ 
and,  therefore,  reaemblei  theatrical  people  who 
tnm  ont  those  who  hin,  bat  don't  interfere  with 
those  who  applaud. 

Qaite  lately  I  saw  a  braaa  finisher's  lathe  fitted 
with  a  similar  appliance  to  that  described  by  Mr. 
Wenham  last  weak ;  bnt  instead  of  hubs  on  the 
mandrel,  it  had  a  square-threaded  aorew  about  ISln. 
long  mounted  behind  the  mandrel,  and  fitted  with 
a  wheel  plate  and  change  wheels.  The  other  parts 
were  practically  the  aame  as  Mr.  Wenham '»,  eicept 
the  ant,  which  was  aimply  a  piece  of  iron  dropping 
into  one  thread.     The  gaide-acrew  bad  very  deep 

The  arrangement  I  saw  waa  evidently  made 
along  with  the  lathe,  and  was  vary  sabatantial  j 
bnt  I  think  almost  any  amateur  could  fit  up  a 
limilar  one  at  small  eipenae.  Very  good  square 
thread  acrewB  can  often  be  got  at  the  scrap  yard 
for  a  few  pence,  aa  only  a  abort  pieee  is  required ; 
part  of  a  broken  one  would  do.  A  set  of  ohaoge 
wheels  (tbe  smallest  wonld  be  atrong  enongh  for 
this  pnrposel  can  be  got  for  12a.  or  I4s.  Tbe  reit 
thonld  readily  be  within  tbe  capacity  of  anyone  to 
make,  and  when  done  it  would  be  a  really  service- 
able affair,  and  aorewa  of  soma  length  and  with 
■qoara  threads  could  be  cut  with  iL  It  might  even 
be  arranged  ao  that  the  screw  of  the  slide-rest 
could  be  removed,  and  the  slide  damped  to  the 
traveralng  barj  then  the  tools  wonld  be  held  in 
the  alida-raat,  and  a  pretty  near  approach  to  a 
■crew-cutting  lathe  woald  be  the  resalt. 

Sir,  I  do  nope  the  Standard  Mandrel  queation 
is  not  going  to  be  opened  again,  and  carried  on 
with  auch  nair-splitting  arguments  and  onoalled- 
for  person alitiea  se  filledyour  pages  before.  1  cer- 
tainly think  the  pointa  noted  by  "O.  J.  L."  in 
your  Iset  iasae  more  worthv  of  discussion:  tbey 
certainly  have  a  more  everyday  applicstloa. 
,  Hy  own  experience  is  that  increasing  the  length 
'  of  a  bearing  while  the  diameter  remains  the  same, 
inoreuea  tba  durability,  bnt  not  the  friction,  while 
by  redacing  the  presanre  per  square  inch  upon  the 
n.i  ;•  ..n>....i(B  ,ti  being  forced  ont,  and  iB,tbare- 
ical  in  that  nay.  I  gather  from  Dr. 
Edmunds's  remarks  that  be  considers  the  speed  or 
sugular  velocity  of  no  moment  and  that  as  long  as 
there  is  socface  enough  to  allow  the  oil  to  atop 
between,  it  doea  not  matter  whether  the  diameter 
is  small  and  tbe  length  great  or  the  raveraa. 

I  am  anie  hell  wrong,  and  if  ha  takaa  an  extreme 
case,  say,  4in.  diametor  by  Jin.  long  against  tin. 
dia.  by  2in.  long,  each  of  which  haa  6  aqnare  indies 
ipproximstaly,  he  wonld  not  treadle  long  before 
ja  found  it  out.  Anent  his  anggestion  for  a 
shortened  oollar,  why  doeahe  leave  toe  troublesome 
boss  on  tha  haadstook  ^bis  eoUar  being  even 
shorter  than  tbs  main  part  of  the  haadstock. 

While  not  wiahing  to  discuss  the  proposed  stand- 
ard mandrel  (if  I  had  time  I  lack  ability  to  do  aoj, 
I  wonld  like  to  give  my  view  of  one  point,  that  is 
the  naoaiaity  or  nae  of  the  enlarged  cylinder  case. 
It  is  intended  to  prevent  eeoentrto  variation.  Now, 
suppose  this  cylinder  base  is  perfectly  true,  and 
that  the  aorew  is  eenaiblyont.  Will  not  running 
tha  chuck  on  and  o9  cause  it  to  press  on  one  parti- 
cular aide  of  the  mandrel  and  on  one  partianiar  part 
of  the  chuck  every  time,  I  don't  aee  how  thia  can 
ba  denied.  Does  it  not,  therefore,  follow  tbst  If 
the  acrew  is  out,  that  tbe  chucks  and  mandrd  will 

itually  become  out  of  tenth  also  ?    The  point  I 

t  to  make  ia  thia — unleaa  tbe  screw  is  true,  the 
cylinder  base  will  not  insure  the  permanent  tmth 
of  the  chucks ;  while  if  tbe  screw  la  true  the  cylin- 
der base  is  unnecessary,  and  may  be  left  ont,  with 
a  material  reduction  in  the  oost  of  tha  mandrel  and 
ohucks.  Of  courae  the  mandrel  wonld  be  hard,  and 
therefore  would  be  some  time  wearing;  but  the 
ohncks  are  oast-iron  or  gun-metal.  It  has  not,  I 
believe,  been  propoaed  yet  to  harden  them. 

J.  UoO. 


LetPO  -r,  POM  -  fl,  P  C  X  -  a  -  inrfina- 
tion  of  the  «waah-ring  to  the  axis.  Comipondlng 
pointa  are  diatingniahad  by  daahea. 

0'N  =  0-Poota  =  PHooi.aB.rain.9ooa.« 

Now,  O'N  la  to  be  proportional  to  8;  therefare 
I  sin.  tt  coa,  a  ••  19,  where  lia  a  oooatant.  This 
li  the  polar  equation  to  the  onrreAPB.  Writiig 
the  eqnation  in  the  form  .  Bar  tin.  B,  w 

may  deduce  a  praotioal  method  for  laying  ont  the 


drawn  to  pasa  through  the  intersections  ol  u  a  ana 
A  A',  of  O  3  and  BB',  £e.    As  ib  variea  with  oo*.  a, 

the  same  ouire  gives  true  reanlta,  whatever  be  the 
inclination.  H.  O.  ronfcllriKtnn, 

A.  MBTHOD  OV  OVITINa  BACKS. 

[27139.]— I  8AW  recently  in  your  oolnmna  some 
inquiry  as  to  a  method  of  cutting  racks,  and  I  send 
yon  the  following,  whioh  may  be  new,  aa  a  quick 
way  of  apaciug  off  the  teeth  of  racks.  I  will  ei- 
plain  bow  any  rack  may  be  ont  on  a  ahapar,  with 
a  screw  of  pitch  five  threads  to  one  inch.  We 
will  disregard  all  deoimala  beyond  the  third  place. 
Corresponding  Cironlar 


[27188.]-!  THINK  the  followhig  will  relieve 
the  doubt  of  "J.  H.  ti."  aa  to  the  theoretical 
acoaraoy  of  the  above  (letter  37081),  pa([e  108), 
Fig.  1  reprewnti  the  swash-ring  aa  seen  in  front 


iw,  and  Fig. ! 

Isotthal^M 


•  adgawaya.   O  X  ii  the 


Diametral  Pitch. 


12 


•262 
■196 


Find  a  cat  gear  around  the  shop  (a  change  gear  not 
machiromwill  do)  of,  say  100(1.;  fit  it  to  the 
crew  on  shaper,  if  poaaible,  to  be  naed  aa  s 
dividing  head  "to  divide  the  rack.  A  16  pitch 
requires  a  horiiontal  movement  of  -ISSin.,  tha 
acrew  being  five  threads  to  the  inch,  whioh,  multi- 
plied by  100  (the  number  of  teeth  in  gear),  equals 
600  ;  therefore,  every  tooth  On  tbe  gear  lepresaDta 
1.  Haooe  to  divide  a  16  pilch  -  'IMiB- 
-  vJ2  =  98,  that  ia,  the  gear  of  100  teeth  must 
pass  through  a  apace  of  98  teeth  from  a  given  poW. 
All  the  other  pitches  are  divided  the  aame.  Thi 
10  pitch  =  -BHin,  -  -002  =  -167,  which  wooldbi 
ine  revolution,  and  jfi,  or  67  teeth.  All  fal* 
jiotion  should  be  taken  ap  when  beginning  to 
divide.  Even  at  the  beat  the  method  will  nan 
■  error,  much,  however,  depending  on  the  aaonncj 
!  the  workman.  *-  '■  »■ 

THB  OOSBUOATSD  OHUOK. 

[27140.1- This  is  a  great  march  beyond  the  1<«i| 

known  pole  tamer's  cbnek,  of  which  I  made  tws 

aiies  about  twenty  yeara  ago  ;  a  hollow  t^)er  with 


three  knife  edgea  eqnidlaUnt  to  the  faottfia^  tkm 
enaUing  the  woikman  to  inssrt  Mwal  WM  * 
w  ood.  1  got  a  Urge  oomgiM  sM  *b*i^*9Sf 
Months  ago:  iti*  the  Tory  tUaytelVtlA^ 
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itt,  polM,  cjliadan,  lollan,  ind  anoli  lik« 
pipping  them  tightlr  with  ooiuciitrfo  tMtb. 
■  Bboat    2iiD.   at  the   moaUi.      I  tabjoiu 


X.ATKB    PI.AIIXB    70H    VIVB 
aHIUJVGB. 

l.]~C0KII£3P0KDENTS    who    Want   ISO 
u  abaVB  Ihra  outingt.  Figi.  1,  2,  8,  to  m 


ths.  Fig.  3  might  be  omitted  if  thef  h>v« 
£«oe-plito.  Pig.  a  i»  tool-holdor,  the  toe" 
rlUsd  at  end  for  bolt  to  form  hinge.  Fig. 
ting  bolted  in  plane  of  top-iMt,  which  i 
io  head  of  oaiting,  aa  shown  in  Fig.  4. 

T.  0.,  BriMol. 

B  SHBHTKAQB  OV  OASTUTCIS. 
£.]— Tub  ibrinkBge  of  eaatings  ii  an  im 
(ubjeot  for  study,  both  in  the  drawing 
id  in  the  toondry,  and  mBthodt  of  prerent- 
fe  often  of  vaiaa.  Probably  aome  of  your 
may  find  a  few  note*  nief nl.  The  poor- 
letal  throngh  a  unall  gaU  or  aprow,  and 
Qg  the  UQinbet,  bat  not  tbeii  diameter,  aa 
:iealai  easting  might  require,  ii  a  very  good 
to  get  clean  Baatingt,  and  if  an  top,  and 
between  moner  and  oaatinE  abort,  will 
irink  of  caatiaga,  aa, 


uially  to  feed  np  theahrinh 


'Z 


t  connection  la  kept  hot  anSciently  long 
the  caating  to  feed  from  rnnner.  But  there 

-- \ber  of  oastinn  that  conld  not  be 

□ner  witbotit  danger  of  scabbing, 
ly  eicaped  that  nnsightly  defect  I  doubt 
>.  would  b«  provided  for.  Take,  for  in- 
atlie  beda,  planer  bedi,  engine  girder  beda, 
Ic  preaanre  oylindera,  honaiogs  for  rolling- 
la,  angai  rolla,  gear  wbeeli,  flywheels, 
with  large  hubs  and  deep  rims,  drivini- 
for  locomotivea,  blanks  tor  out  geara  wiu) 
centre,  and  large  huba.  &c.  There  ia  a 
>r  apparent  shrinkage  in  large  and  thick 
caatmga  that  is  not  due  to  natnral  shrink- 
he  metal  in  green  sand  oaatingB  (and  it  is  a 
ed  fact  that  dry  aand  csitinge  shrink  bnt 


.  depieaaioDS  .   _._,._ 

ling  of  the  walla  of  the  mould  in  shnnky 
ind  this  oaa  be  easily  demoastrated  by 
heavy  ohonlu,  one  with  very  hot  and 
h  very  dull  iron,  and  both  chnmed  by  an 
iced  hand;  it  will  be  found,  when  both 
,  that  the  one  ponred  hottest  ia  the 
for  it  follows  that  aa  the  water  is  driven 
'  B  heat   the  hot  iron  keepa  swelling  the 

ibove  test,  of  00 ■' "-" 

..,.....,  .int  of  same  kind 

n  it  ia  not  shrink,  but  setting  of  the 
Ine  to  poor  cores.  If  made  of  soft  hay 
1  casting  deep,  the  rope  will  char  and  than 
[  haT*  in  risw  now  a  trouble  with  some 
L  8  to  10ft  longMiD.  thiolc,  cast  on  «ad 
•11  gatsa OD  top,  WhsQ  bored  andfiaiataed 
M  perovB,  wlUi  holes  in  (be  top.  It  was 
•1  lba>  m  Intisi  diameter  ot  pip*  waa 
■I  Um  Md  Mit  down.    TlM  traoU*  wu 


died  by  osing  a  risei,  and  an  enargatiB  man 

with  a  g«od  feeding  rod,  ia^  supplied  at  inlerralv. 
with  good  hot  iron,  and  thia  eurad  the  ahiiakagu 
diffienlCy.  There  are  irons  that  will  shrink.  I 
Died  certain  grades  oC  iron,  on  medium  heavy  work, 
for  some  three  years,  and  to  cbom  a  pisM  of  cost- 
ing was  an  nnnaoal  Uiing  to  do ;  those  that  needal 
obnminB  got  to  be  known  to  every  moulder  and 
core  maker.  Bat  on  this  point  every  moulder  and 
foreman  foandrymaD  must  use  bia  own  judgment 
b  laed  on  experience.  Tr<Aftlii, 


TABviaaiva  obbkona  vioi<ivs. 

{271*8.1 — I   HAVE  not  yet  seen  any  notice  ia 
the  ^' £.  M."  of  the  intereating  correspondence"' 

the  varnish  of  the   Cremona  vialioa,  that   beg 

in  the  Standard  daily  paper  on  Feb.  !8,  ISST.  I 
thought  Iwoold  jostjotdowna  few  of  the  tit-bitn 
that  rub  against  us  amateurs  therein.  We  are  told 
that  the  "  Italian  violin,"  known  as  the  Cremons, 
haa  "  hitherto  defied  all  attempta  to  reproduce  it." 
Sow,  the  diatiognisbing  character  of  the  Cremona 
is  "eaqoiaiCe  aweetnesa  and  eitreme  aonority." 
The  illnitrions  Savart  years  ago  gave  ua  the  oluc 
to  the  secret  of  coHatraoUon,  aad  there  is  doubts 
l^B  at  thia  preaent  moment  many  oarefol  artiste 
are  no  great  distance  behind  the  master  hlm- 
in  carefuloeas  of  build,  honesty,  and  aoit- 
ability  of  wood.  The  air  maaa  is  a  known  factor 
which,  of  coarse,  can  never  be  overlooked  by  the 
acisDtifio  artist.  There  was  in  Mr.  Lake'a  first 
letter  to  the  Standard  a  something  that  told  at 
plain  enough  that  the  Cremona  varnish  could  now 
be  prodneed,  and  those  who  could  read  between 
the  lines  of  that  letter  felt,  on  reading  it,  that  the 
writer  ooold  have  scarcely  given  the  peculiar  aotian 
of  the  vamiih  on  the  sauad  plaU  of  a  fiddle  or 
piano  without  being  able  to  verify  the  truth  of 
what  he  was  writing  about.  The  rub  in  the  leader 
of  the  same  date  (^b.  23)  that  >'  all  our  industry 
and  sjieccehaa  so  far  failed  to  reprodaoe  "  a  fiddle 
of  the  Cremona  stamp  will  have  to  be  taken 
ciia  srono  so/ii.  The  world  will  know  tetter 
direDLly.  It  is  perfectly  well  known  that  it  needi 
all  the  "  loving  care  "  of  a  great  artiat  to  make  a 
fiddle  aa  dear  old  Strad.  did  ;  but  it  can  be  done, 
and  is  done  now.  There  most  be,  as  I  have  ssid 
before  in  this  letter,  a  union  of  all  the  needfu] 
qualities  which  go  to  make  perfection.  Given  thii 
"loving  care,"  this  "infinite  capacity  for  taking 
trouble,"  instruments  can  be  produced  direct  from 
the  bennh  now  aa  good  aa  a  new  instrument  by 
Stradivariu*  himsetf.  T.  Wood. 


A  OOBBBOTION. 

ISTIil.]— As  the  proprietors  of  the  book  "Be- 
ginners' Guide  to  Photography,"  we  venture  to 
trespaos  on  your  space  to  correct  a  slight  error  of 
the  printers,  which  has  jost  been  brongbt  under 
oar  notice  by  a  friend,  lathe  tables  of  weights, 
measures,  Ac,  on  page  68,  20  minims  are  given  at 
being  equivalent  to  one  floid  drachm:  this,  of 
oonrse,  ahonld  read  60  minims  =  1  Said  drachm. 
May  we  ask  youto  give  publicity  to  this  correction, 
aa,  no  doubt,  this  book  is  already  in  possession  of 
many  of  your  readera  7 

Parken,  Son,  And  lUyment. 

BAILWAT  BKAEBS. 

[27146.]— I  AQREK  with  both  Mr.  Stretton  and 
Mr.  Kiernan  in  regard  to  railway  bmkea.  A 
■ound  brake  ought  to  be  simple  in  coaBtroctioii 
and  eStjient  in  action.    Whether  vacnum  or  aii 

Bressure,  it  should  have  aa  few  ports  as  passible  in 
ie  shape  of  volvea,  ±c.,  to  get  out  of  order.    The 
Weatinghunse    broke,   in  my  opiaion,   would    be 
better  ii  it  had  less  parts,  if  ic  could  possibly  be 
arranged    so.    The  shut-ofi    tap    at    the    end    of 
vehicles  is  one   port   that  1   think  conld  be  dis- 
pensed with.    It  is  quite  as  bod  o  trap  as  anything 
— nnected  with  the  automatic  vacuum ;  in  foot, 
ire  so.     For  inatonce,  auppoaing  we  have  a  train 
eight  vehicles,  with  one  guard's  van  in,the  rear, 
lother  vehicle  is  put  in  front  of  the  'van  ot  s 
--jdsiile  station.      At  time   of   disconnecting  the 
pipes,  the  gouge  shows  SOtb,  presaure.    The  top  is 
pat  up  at  end  of  break  von,  and  the  pressure  is 
some;  but  the  air  is  let  out  of  the  coaches. 


recorded  right,  and  tiiey  leave  on 

Barney,  no  reaerve  power  being  in  the  train.  Can 
r.  Sttetton  inform  ua  how  the  train  would  gi 
D  case  of  o  break  loose  ?  I  am  afraid  it  wonlc 
itand  much  chauoe  of  stopping  by  means  of  the 
automatic  brake.  Borne  of  yonr  readera  were 
asking  what  braks  the  L.If.W.  RoUway  ware 
going  to  have  now. 

Toey  have  adopted  the  automatlo  vaonum  that 
they  pat  on  some  ot  their  vahiolaa  whan  Ihej 
adopted  the  simple  vocnnm.  The  same  fittlnn  are 
nttllsed,  with  the  addition  of  a  rMttvoir  and  triple 
voir*.    By  means  ot  a  handle  on  the  aid*  of  th* 

b«patln  |Mi,  or  both  can  ba  ihat  off  ontlMly,   It 


■ed  on  single  vehicles  for  shuntinf  pnr- 
putting  the  lever  to  either  "  fiimpb  or 


thj  uk  that  whatever  the  L.N.W.  adopt  in  the  shape 
of  brakes  ii  snra  to  be  no  good.  It  is  a  good  thing 
for  the  Westinghonse  Bi&a  Co.  thot  the  North- 
Weatem  have  not  adopted  their  brake,  or  the  Goa 
repatation  it  has  wonJd  suffer.  But  be  ii  a  ^ver 
man  who  oan  pleaae  alL  In  conclusion,  any  of  your 
tspondcDta  oan  aee  the  coaches  fitted  with  the 


kahire  trials  in  18S0." 
have  no  deaire  to  do  any  snob  thing.  On  the  con- 
trary, my  object  in  writing  was  simply  to  point  out 
what  I  considered,  and  do  still  consider,  waa  a 
wrong  use,  and,  consequently,  a  misleading  uae  of 
that  report. 

Tbe  question  at  iaatie  is  in  reference  to  the 
vacnum  automatie  brake,  aa  described  by  Hr. 
Uaraholl  in  his  able  paper.  Now,  Hr.  Stretton 
knows  perfectly  well  that  the  broke  tried  in  1880 
was  another  one  altogather,  and  yet  he  quotes  the 
iloioga  of  it  aa  though  it  were  the  aome,  ond  then 
aaka  us  to  accept  hia  figoces  as  a  refutation  of  the 
paper  referred  to.  Would  he  be  prepored  to  accept 
(he  reaulCa  of  a  pressure  brake  other  than  ^ot  of 
the  Weatinghouae,  as  proof  ot  what  the  latter  could 
lio  ?  If  not,  how  con  he  sapposc  thot  the  trials  of 
1880  are  proof  of  the  doings  of  a  broke  which  did 
not  take  part  in  the  trials  7 

As  regards  tbe  question  of  "  efficieney  "  rernu 
'  simplicity,"  I  do  not  think  we  diSer  very  much 
i)n  this  point,  for  thoDgb  1  strongly  advocate  the 
totter,  I  om  not  prepared  to  sacrifice  the  former. 

The  reference  to  the  Penistoae  accident  is  beside 

the  mark;  we  are   discussing  automatic  and  not 

n^atomatio   brakes.     I   moat,   however    take 

seption  to  the    statement  that  the  brake  was 

iponsible  for  the  liveo  lost  upon  that  ocoasioii. 

The  advocates  of  this  thsory  had  their  opportunity 

of  proving  It  in  a  court  of  law  before  a  jnrf  <a 

their  own  oonntrTmen,  and  yet  foiled  to  ootam  a 

verdict.    Farther  oomraent  on  this  point  is  nseleaa. 


[271-17.]— YouB  Dorrespoudeut,  Geo.  Kiernan 
(2707S]  aeema  to  hove  very  strong  opinions  on  the 
"  u,  but  appears  to  Ita  loat  between 
laam,  and  vacuum  oatomatic,  which 
concrives  lo  moke  one  and  the  some  system.  He 
ids  fault  with  Hr.  Stretton's  criticism  (27016) 
beoaoae  he  was  plain  enough  to  apeok  what  is 
known  to  be  o  foct  about  the  Westicghouse  broke, 
>nd  objected  to  Ur.  Morsboira  onesided  state- 
ments. Hr.  Kaptevo  sUted  at  the  B'>c  ety  ot  Aita 
that  Hr.  Uarshall  had  applied  to  him  tor  certain 
particulars  regording  the  action  of  the  triple  valve, 
'  '  '  dul^  turninhed  along  with  every  infnr- 

„ardiag  tbe  brake;  bat  these  wan 
ignored  by  Mr.  Horshall,  who  preferred  his  opinion 
to  tbe  information  aopplied ;  so,  Instead  of  nttlng 
the  focta  oa  they  ore,  the  paper  waa  founded  on  ' 
ijpiclon,  written  on  opinion,  disooased  by  tha 
uoisty  aa  an  opinion,  and  ended  In  opinion,  so  that 
we  are  no  more  enlightened  than  we  were  before 
the  paper  was  reod.  Ifonr  correspondent  qnotca 
James  Watt  as  an  authority.  Whilst  I  don't  want 
to  in  any  way  take  from  the  greotneaa  of  Ida  name, 

Serhapa  I  may  be  pardoned  if  I  say  he  apent  his 
aya  o  little  before  brakes  began  to   be  discussed, 
can    have     no      authority    on    thot    subject. 
t   brakes— what    is    a    broke    for?     To    stop 
lain   or  to  be  aimple7      Is  the  block  systam 
iple?      Is    a    locomotive    simple?      Is    inter- 
locking   simple  7      Ko ;    bnt    they    are    simple 
'n  their  monipulation,    and  thot  ia  what  is   re- 
luired  in  o  broke.    As  Hr,  Strettan  soya;  (27106), 
he    height  of    aimplicity    seems    to  hove  bseti 
ittained  on  the  M.S.  and  L.,  where  the  oouplinn 
>re  tied  with  atricg.    3urel;,  Ur.   Kiernan  conld 
leaire  nothing  aimpler  than  the  nniversal  adoption 
jf  o  boll  ot  twice  to  tie  up  hu  oonpling?    We 
shall  swallow  tbe  Loncoahire  and  Yorkshire  pill 
'ery  hard  I  am  afraid.    Bow,  whan,  and  where 
were  the  experiments  carried  out  that  led  to  the 
odoption  of  the   broke  ao  admirably  (7)  described 
by  Ur.  Harshall  7 

Mr.  Uarshall's  great  complaint  againit  the  Weit- 
iugtaouae-brake  waa  thot  it  ooold  not  be  regnloted ; 
but  this  is  all  nonaenae,  as  hs  would  find  did  he 
take  th*  boubla  to  ride  a  couple  ot  hondred  mUea 
on  a  paaaenger-tratn  fitted  with  It. 

At  Brighton,  in  October  last  ysar,  the  ddentea 
to  tha  RdlwaT  Servants'  CoagrsBs  tested  n  traLi  at 
thaL.B.  andS.C.  Company'a  paint  ahops,andtlu 
rafolatlan  waa  poriaot,  aa  taatcd  bj  w 
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mOvQineiit  of  the  piatoD-rod  nndor  th«  larriiga, 
Thu  the  men  Btw  for  themielvei,  eQil  ■uielf  Heing 
ii  belleTiug.  Sovar. 

I.00S8  jomna  op  baxijb  on 

rarne.]— It  «  of  lome  importanoe  to  the  een"»l 
pnblio  that  the;  ahoold  travel  by  railwav  with  aa 
little  jolting  and  Tibntioa  aa  poaiible ;  bat  it 
■Ming  to  me  Chat  thii  deiideratum  will  never  be 
urived  at  aa  long  aa  the  present  ayitem  of  looae 
joiated  raila  ia  kept  up. 


each  laheel  naiic. 
a  verj  andible  b 


T  the  end  of  the  raU, then 


t  the  speed  ii 


It  leemi  a  outioni  thiag  that  the  weakett  ioinC 
in  the  laili  where  the  two  mila  meet  should  have 
BO  aappart  ander  it,  I  fail  to  perceive  the  reason 
whj. 

To  an;  one  of  a  meehsnioal  turn  of  mind,  it  is 
evidentth^c  this  oantileTer  ooastmotion  is  unsuit- 
able for  the  work  it  has  to  do,  although,  theoreti- 
cally perhaps,  it  comea  out  nearly  right, 

A  wood  sleeper  without  a  uhair  might  onie  this 
defeot  Id  addition  to  the  two  plates  ubualtj  bolted 

mine,  and  I  wuuld  rather  leave  the  remedy  t<i  the 
ingeuuily  of  the  railway  experts.     1  notice  that,  as 


ID  add  to  the  weal 


of  this 


eak  ioi. 


BAII.WAT-BiaNAX.   UOHTS. 
149,1— YotIR    correspondent,   "P."    (2707-1). 


leemi  tu  think  no  other  companies  bnt  the  N.E. 
and  Uidland  are  concerned  in  the  aigniJ-ligbt 
■Jterations  at  Caclisie;  bat  that  is  not  the  fact. 

Uieie  aignala.  and  the  S.li.  or  Cal.  men  are  inst 
Mliableto  make  a  mistake  with  white,  which  is 
fery  bad  as  an  all-right  signal,  at  the  N,K.  men 
with  green.  It  this  argument  la  to  hold  good,  all 
the  string  of  liguala  into  Citadel  station  must  be 
ehwiged  from  green  to  white  to  suit  tlie  Kurth- 
lHaatera  ayetem  of  signalliDg.     Ridiculons  1 

Yooi  correapODdeut  aika  to  what  teat  were  the 
S.B.men  putwho  were  tested  for  auloat-blindnega? 
mi tested  by  the  dot  and  cani  and  dot  and 

_i.i-L  ,-   _i.. ...   .1.-  _.   _-  UDpfftctioal 


^?Z 


thing 


oouldlx 


vented  a- 


,t  for 


_en.    What    have    they    ._    ___    __._,    ,  __ 

(ignats?  They  ought  to  be  tested  by  the  aignala 
they  are  required  to  obey,  both  by  day  and  hy 
night,  and  not  by  naming  wool,  which  may  very 
well  M  left  to  the  girls  in  tbe  woul-shopa,  who 
won't  fail  to  learn  the  colonra  as  one  of  the  details 
of  their  duty ;  bnt  don't  mix  np  engine-driving 
with  wool-aelling.  If  yen  want  to  test  a  driver, 
take  him  on  the  line,  and  do  it  by  aigiuls  and  Qats, 
Uld  at  night  by  lights.  Korsr. 

OOLOTTS-BLINDNSBB. 

(27160.]— At  the  Uealtheries  in  Ur.  Galton'a 
Hstory,  unless  my  memory  fikile  me,  one  was 
not  asked  to  match  the  skeins,  but  was  told  to  sclent 
foui  shades  of  green  from  the  heap :  hence  my  pro- 
test.   But  surely  S"!)  "nd  dirly  are  not  syuoaymooa 


the  pains  to  m _,  ^ 

foi  instance,  by  Wm.  Morris  in  hia  lectures— for  at 
present  the     two   vooahulatiei  do  not  abound  in 

Against  "  (!.  C.  K,'b"  explanation  of  tbe  Homerio 
ooloni  question,  1  would  set  che  statement  in  Liddie 
and  Scott,  that  the  murex  dye  was  unkaown  to 
Homer.  Anyway,  it  does  not  account  for  uIvd^ 
tciiw  coiourei^  also  an  epithet  of  the  sea,  and  1 
prefer  to  thmk  with  Uorria,  himself  at  once 
master  singer  and  master  dyer,  that  the  words 
oommonly  translated  aa  namea  of  liuis,  really 
denote  loitu.  The  sea  whether  at  Southend  or 
gnnimn,  may,  I  take  it,  be  of  any  tiut  from  white 
through  green  or  blue  to  black,  bnt  not  red  laotbat 
In  olaasiog  the  sea  with  red  things,  "  Uomei"  can 
aeareely    have    been    referring  to  colour,    and   I 


Ooloni.  And,  thungh  colour  words  are  frequent  in 
oni  modem  speech,  I  more  than  suspect  that  a 
larger  aectiuu  of  the  nation  attach  bnt  a  vague 
meaning  to  tham,  aud  scarcely  heed  the  phenomena 
they  denote  except  in  the  broadest  aspects.  More'a 
the  pity  I  And  as  the  skeins  are  used  not  only  to 
t«*t  engine  ■  drivers,  hut  edueationaUy  in  the 
kindergarten,  it  is  tleairable  that  they  ahonld  be 
troe  in  tint  as  well  aa  tone  ;  and,  therefore,  wo  had 
beat  nut  import  them  tram  Germany. 

W.  A.  S.  B. 


___^__    __    -,,i.-„-^ which 

my  letter,  publuhcd  in  the  last  number 

of  the  "E.H,,"  and  one  of  which  makes  nou 

ot  the  aentence  in  which  it  occurs.  On  p.  iin, 
third  Dolomn,  line  27  from  tbe  botlum,  the  word 
"  prevents  "  should  be  "  permits  ; "  and  on  p,  150, 


THB  BTTPBBWATITBAL    SABKNSSS  ON 
THB  FUIST  aOOD  FBIDAV, 

[27152.]— I  PISD  in  Ainsworth^a  Eng.  and  Lat. 
Dictionary  that  Dionyaina  Areop.igits,  one  ot  the 
judgesthi  ■  '  .... 


n  Kgypt  saw  an  eclipse 


I    of    t 


of  the 


Saviour,  aud  a  Kid, 

mundi  maohii. .  

thij  intormatiou   ia   derived    I  hive   never   heoi 

eidighten  ua  upon  the  subject.  Smith  mention 
this  Uionysius  in  bis  Clsesical  Dictionary  ;  bnt  no 
tlie  incident  related  above.  Atsatetir. 


rticulars  of  Costa's  patent  It.P,     it  ii 
,  and  gives  a  powerful  fla 


,oiple, 


shop,  ktrkgate,   Leeds,  keep 

called  the  automatic  blowpipe,  is  to  be  got  from 
Methuiah,  tool  shop,  Fetter-lane,  London  ;  this  is 
monuted  on  a  stand,  and  aecms  a  puweiful  iuatru- 
luent,  price  7a.  6d.  The  Kussian  blowpipe,  used  by 
minerulogiets  to  teat  ores,  ia  a  handy  form,  with  an 
ascending  flame;  it  looks  like  a  oopper  asncepau, 
and  has  a  handle  to  carry  it  about.  I  have  melted 
hiu-d  silver  solder  with  this  ;  Griffin  nsed  tu  keep 
it  years  ago.  A  very  powerful  and  pretty  blowpipe 
Ump  was  attached  tu  Soyei'a  portable  alove  |this  is 
nut  mode  now) :  I  nsed  it  in  travelling,  anO  could 

dainty  luncheon,  ton,  of  made  dishes  did  1  turn  out 
thereon.  The  jet  of  fire  mod  to  boil  n  kettle  in 
three  minutes  ;  the  little  copper  stove  on  which  it 
aloud  aoou  beoominf  red  hot.  Juat  the  appliance 
for  >  laboratory  tuble.  Bo*. 

aiTAaTZ     CBVBTAI.8. 

[27154,]— I  wAfl  informed  by  a  travelling 
ornithulogiat,  in  the  employ  of  some  British 
Bcientitiooaiety,  that  the  must  wonderful  specimena 
of  crystal  for  aicc  and  beauty  he  had  ever  seen 
were  common  in  Madagascar.  Aa  he  had  only  two 
porters  to  esrry  his  baggage,  he  was  unable  to  take 
away  any  of  these  ;  bnt  on  this,  hia  second  tcur  of 
bird  collecting  in  the  great  island,  he  intendeti  to 
execute  a  oommisaion  given  bim  by  an  optician  to 
aecure  a  amall  supply  ot  che  beat  quality. 


PBTBOI.BUU. 

[271J5,]— Tub  frontierof  Upper  Asaam,  border- 
ing on  Unrmab,  is  very  riah  m  thia  mineral  oil. 
When  travelling  over  this  largo  tract,  I  noticed 
how  well  adapted  the  soil  seemed  to  tea  planta- 
tiona,  when  I  was  informed  by  tbe  inhabitante  that, 
whenever  a  well  was  aunk  to  get  water,  only  oil 
came  np,  hence,  nobody  could  eettle  there,  Hinco 
my  departure  from  that  interesting  corner  of 
Untiih  India,  I  am  told  that  tbe  oil  pits  are 
worked  by  a  company  ;  that  it  is  ao  healthy  an 
occupation,  that  any  diseaae  among  the  coullea  ia 
totally  unknown.  Petroleum  baa  always  held  a  high 
reputation  for  the  care  of  tbe  many  akm  discssea 

tion  of  tbe  country.  I  have  seen  a  man  sHlicted 
with  Blephantiasia,  buried  in  an  oil  hole  up  to  hia 
chin  (the  talking  heud  on  the  level  ground  rather 
curiuud  to  behold)  very  hopeful  of  hia  cute.     Thia 

ly     punctnre     or     inciaed     wound    being 


neglec 


Butlng     ] 


"ophib 


wandermgs  of  those  savage  hunters  and  tiahera. 
PsrsSn  oil  is  one  of  the  beat  appliontiona  to  sores 

I  found  out  that  my  supply  was  frequently  etulen 
fur  thia  purpose. 

There  can  be  littJc  doubt  that  petroleum  springs 
ciiat  in  many  parts  of  the  Indian  Empire,  notably 
in  tbe  hilly  portion  ot  the  I'unjaub.  At  a  place 
osileii  Jwabia  Mookhi  i literally,  making  himself 

out  ot  the  rock  have  been  eibibited  by  the  priests 
of  tbe  temple  for  centuries,  each  pilgrim  giving  a 
pie  CO  of  gold,  or  silver  coin,  ocourding  to  hia 
position,  Aa  the  surrounding  land  betungs  to  those 
holy  men,  the  Indian  Government  cannot  turn 
their  lucrative  pouetsion  intn  diggings.        Bob. 


BEFLIES  TO  QUHBIES, 


idntmhtr  ef  At  gutty  4uktd, 

[G 100  2.]— Battery.  —  Brratnin. — "Formalioo 
of  accnmulstora  from  plain  lead  pipe*."  Thiiiia 
printer'!  error  for  "  plain  lead  platei.''— Ei>waU> 

[<;i4n8.]  —  Induction  Ooil.  —  Having  coi- 
Btrncted  a  amall  induction  ooil  soma  time  ago.ud 
(as  an  amateur)  being  veiy  snccessfol,  a  few  hbis 
to  "  Igooramua  "  will  not  be  out  of  place.  Uycoi] 
eonaiite  of  Jib.  >'o.  10  silk-covered  wire  for 
primary  circuit,  nnd  same  quantity  No.  30  tilk- 
oovered  for  secondary,  which  has  no  connection 
whatever  with  primary,  bnt  ia  well  insulated  fruB 
it.  The  battery  ia  connected  with  primary  «ira  of 
coil  only,  and  hsiidlea  with  secondary.  I  miD- 
menced  .t  battery,  or  breaker   eod  of  ooil,  with 

Erimory  wire,  and  iiniabed  at  esme  ;  two  1ayei«,  ss 
thought,  being  sufficient.  I  then  cummeuced  at 
opposite,  or  handles  end,  with  secondary,  ud 
finiahed  at  aame,  using  pure  paraffin  as  insnlstioB. 
1  alto  made  a  one-quart  Daniell  cell,  which  I 
found  to  work  it  admirably ;  1  ailerwards  msdes 
bichromate  cell,  about  one  pint,  which  worked  it 
pretty  well,  but  not  so  constant.  You  can  make 
a  coil  with  all,  ssy.  No.  10  or  18  ailk  or  ootloB- 
ooveredwire:  liut  it  will  not  be  so  powertol.— 
H.  E.,  Belfast. 

.Unimprinr  QaarB- — Thanks  for 
kind  attention.  They  are  poaitively 
waicn  mainspring  gauges,  made  of  braaa.  On  the 
flat  sides  of  the  oli^st  there  are  16  circular  marb, 
with  hule  in  centre  of  each,  graduating,  >'o.  1 
about  ^in.  to  So.  10  Jin.  On  tbe  new  one  oircln 
are  sumo  site,  bnt  tank.  Name  on  new  gaigf. 
Kchelle.— T1.VKEH. 
[01iU2.]~Tii>llii  ati'lnBa(n.a.)— Ihavebeea 

reached  the  ''Unanswered "  column.  Cenertl 
Peronet  Thompson  aaya  ;  '■  In  strings  of  tbe  isnit 
length,  bnt  ot  different  thicknesses  or  maletialF, 
tu  make  the  aame  number  ot  vibrations  in  ai^iTU 
time  the  attetobing  force  must  be  as  tbe  weigbis 
of  the  strings  to  be  moved,  which  in  strings  of 

the  squares  of  the  diameters,  and  in  atrin^  of  ihc 
aame  dimneter  but  uf    '  "  "-   ' '-'     '"■- 


fOI7SO,]— 
■D,  G.'s''  k 


avitiea,  and  ii 


retchin 


ot   the  'd 

follows  that  tne  (liai 
roots  of  the  stretch 
"  That  in  the  same 
stretched  by  ditferi 
vibrations  will  l»  as 
atietohing  forces,"  And 
that  the  diameters  are  a 


a  the  apecihi;  gravitiei 


t  beni 


weights,   tbe    nuuibet  m 

the    square   routa  of  tbe 

ilready  been  ihoim 

at relohing  foroes,  whence  it  follows  that  the  dia- 
meters will  be  aa  the  number  uf  vibrations,  whicb, 
being  aa  2  to  il  ( perfect  lifth]  between  each  pair  el 
adjacent  strings  in  thia  ease,  the  diameters  will 
alao  ba  in  the  aame  ratio.  And  aa  the  atretchine 
forces  are  as  the  squares  of  the  diameters  when 
the  niunbci  of  vibrations  aud  all  utber  oonditioDi 
are  the  aame,  the  tenaioQ  necessary  to  make  each 
pair  of  adjacent  strings  give  the  asme  note  will  be 
as  2'  is  to  3',  or  as  4  to  9.  Are  these  correct  dednc- 
tions?-S.  B.  Hu-NT. 

[01839.]  — Xwiit-drlll  AppaTBtua.- Twiit 
driUa  ore  not  aimple  things  to  make  in  any  case, 
and  they  cannot  be  cut  with  a  sorow-outting  lathe. 
Lithe  attachments  for  cutting  twiat-drills  are 
made  in  Germany ;  bnt  though  they  make  fairly 
good  drilU  from  iln.  upwards,  they  are  nseless  fur 
"eraiies.   The  drills  produced  bylbese  sttacb. 

well  for   rough   work.      Tbe  hardening  and 

irins  ia  very  veiatioaa,  as  after  one  has  taken 

drill  i\      -         ■        -      ■ 


proc& 


Upt. 


It  tber 


dly  efficient    lathe    atUc:hn 

jectiun  haa  "  A  Country  Paraon ''  to  fluted  drills, 
for  they  cut  as  well  aa  the  twist,  are  less  liable  to 
'[.andean  bemade  in  a  lathe.— A.  K.  ShakE- 
R,  Llittiobanatr.  IJ,  Dresden. 


he  slide-roat.  To  deaign  and 
aconsidersble  aioount,  bat  if 
t  would  very  much  reduce  the 


[£lSi>u.]— Kaleidoscope. — How  ai 
platiniaea — can  any  reader  describe  tl 
U.  P.  Q. 

[01890.] 
varnish  bad  been  "  discovered 
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tantiated,  nor  U  it  likely  to  be,  in  my  opinion. 
>ar  malceri  can  and  do  "  exactly  copy  "  any  of  the 
ld_  shapes  of  violin,  and  those  made  nowadays  ure 
aite  as  good  as  the  instruments  tarnod  out  by  the 
ADioas  makers — that  is,  when  the  Strads.,  <to., 
rere  new.  It  is  the  continual  vibration — the 
•laying— <K>mbined  with  age,  which  has  made  the 
/remona  violins  so  excellent.  It  must  be  remem- 
»ered  that  all  violins  are  not  alike — not  even  those 
}t  the  famous  makers:  some  are  better  than 
ithers.— X.  £.  Cjiild. 

[G1891.1-— Superheated    Steam.  —  !   do   not 
hink  **  Shiny  Hoots  "  can  expect  an  answer  to  his 
|uery.     It   must    be    verv  difHcult  to  "explain 
'xactly  the  chemical  and  puyiiioal  action  of  super- 
leated  steam,"  though  it  is  known  woU  enonj^h 
iiat  it  does  oorrode  parts  of  the  boiler«  and  also  the 
^linder     surfaces,   which,   moreover,  cannot   be 
efficiently    lubricated.     Probably  the  iron  being 
raised  to  a  high  temperature  is  acted  upon  by  the 
superheated  steam,  though  it  is  not  easy  to  accept 
the  idea  that  part  of  the  wteam  is  actually  split 
up  into   hydrogen  and    oxygon.    Nystrom,  how- 
ever, says  positively  enough  that  "When  steam  is 
superheatedabovu  the  temperature  and  pressure  due 
to  saturated  steam,  and  the  volume  is  increased, 
the  hydrogen   is  not  capable  of  holding  all  the 
oxygen  in  its  own  volumo ;  but  part  of  the  v.ipour 
i«  converted  into  gas  until  the  volume  is  increased 
"lO  per  cent.,  when  all  the  vapriur  is  cun verted  int'i 
gas.    Fur  instance,  if  four  cubic  foot  uf  .steam  is 
superhcati-d    under    conht:nit    ^tressuro    until    its 
rolumc  becomes  six  or  more  cubic  fi.-et.  that  volume 
will  then  not  be  vapour  but  a  gas,  which  may  be 
exploded^  by  ignitiun  (?)     In  the  ordinary  use  of 
steam  it  is  never  so  superheated,  but  i.s  always  in 
contact  with  water  which  prevont<i  it;i  conversion 
into  gas,  and  it  requires  u1>ove  ignition  about  GOO'* 
to  iguite  it  to  explonion.*'     1  have  quoted  the  pas- 
<m:o  fn>ni    Xvdtrom's  "  Steam  Enginoering,"  pp. 
147-8,  and  have  in8erte<l  the  (?)  which  is  ^iy.strom  s 
own.    Acceptinij  this  view,  we  get  no  nearer  to  an 
'exact  explanation  '* ;  but  £  would  suggest  that  as 
it  is  a  demonstrated  fact  that  steel  tubes  at  a  red 
beat  are  porous  to  hydrogen,  it  is  not  improbable 
that  in  the  case  of  superlieated  steam  at  high  tem- 
pentare,  the  iron  of  the  boiler,  if  not  of  the  cylin- 
der, may  not  (»n]y  occlude  hydnigen.  but  also  seize 
on  the  oxygen,  as  it  natur.illy  would.     The  qiiea- 
tiun  is,  At  what  temperature  and  in  what  oundi- 
tiuDs  can  iron  di.ssociate  the  components  of  steam? 
The  behaviour    o£    iron    when    heated    is    very 
different    to    what    it    is    when    cool,   or    com- 
paratively    cool,     and     it     may     be      that     at 
kome  quite  moderate  temperature  it  is  able  to 
etfect  alterations  in  steam  which  from  kaown  f;ict!i 
niiijht  uot   be  suspeete<l.    Anyhow,  it   is  certain 
that  superheated  steam  iloes  corrij<le  iron;  whether 
it  diie4  su  by  phvsical  or  chemical  actiou  seems  to 
be  nnknown.     Perhaps  this  note  may  bring  out 
useful  information  on   the   subject,  as  it  is  not 
anlikely  that  in  the  buried    Trfni*aiiiun>  of  some 
of  the  Societies  there  are  records  uf  experiments 
which  wunld  throw   light  on  the  .subject.    Those 
who  are  willing  to  argut*  that  boiler  explosions  are 
Ciiued  by   the  dij»ruptive  force    of    oxygen  and 
hydrogen  in  the  act  of  embracing  one  another  will, 
I  hope,  keep  clear.    The  question  has  nothing  to 
do  with  their  hypothesis.— SA ML.  llAV. 

r01891.]— Corrosion  in  Hot  Water  Cisterns. 
~I  have  tried  washing  over  with  two  coats  of 
Portland  cement,  as  suj^gested  by  your  correi>pond- 
vnt,  '^  ().  U.'*  ]  lind  the  corrosion  btrikes  through 
:he  cement  before  the  water  is  put  in  the  cisterns. 
A^iu,  the  cement  washes  olf  the  tirst  time  tlic 
ciiterns  are  used.  If  any  other  of  your  readers 
can  suggest  any  other  remedy  I  shall  be  gl.ul 
to  give  It  a  triaU  Many  thanks 'to  "  0.  R."  for  hi.s 
atttinptto  solve  the  problem. — JosLPir  DiiUiiv- 

[01399.]— Air-Compressor.— Mr.  U.S.  Ciarrett 
^iinia  to  imagine  that  there  is  such  a  thing  as  an 
air-eorapruhsor  which  can  bo  used  instead  of  ice 
for  cooling  a  safe  for  perishables  that  has  the 
enormou.'}  dimensions  of  Oft.  by  tift.  by  1ft.  Such 
a  thing  can  be  made ;  but  what's  the  good,  and 
who'.s  going  to  work  it?  C«)mpressed  air  which 
hiu  been  cooled,  when  it  is  allowed  to  expand,  will 
extract  h^at  from  anything  in  its  vicinity :  but  it 
u  not  eai^y  to  compress  air  in  sufficient  quantity 
vith  a  eioiplc  air-pump,  and  if  a  steam-engine  is 
"^mpliiyefi  the  safe  might  as  well  be  a  little  larger. 
Ja  No.  91 1  your  querist  will  lind  an  illustrated  de- 
^'riptit.n  of  Ligutfoot's  simple  air  refrigerator, 
vrhi.-h  I  gather  from  the  text  was  published  because 
the  Editor  had  received  many  queries  asking  for  a 
oieanK  of  obtaining  a  supply  of  cold  air. — Nl'x. 
Dor. 

(C 1901.]— Sewing  Machine.— The  defects  of 
thi3  machine  are  set  forth  so  fully  and  clearly  that 
It  i:i  not  ditHcult  to  give  the  querist  advice.  It  is 
evident,  from  the  full  description  he  gives,  that  ho 
ninst  tnke  the  machine  to  those  who  understand 
it.-T.  J.  M. 

[6190G.>-Haokworth'8  Gear  for  Locomo- 
ttT«fc — will  ''Semaphore"  say  where  he  found 
laj  laenlion  of  Hsckirorth's  gear  for  locomotives, 


that  he  asks  for  a  description  of  it  ?  If  Hackworth 
invented  any  special  form  of  gear,  no  doubt  he 
patented  it,  and  the  records  olf  the  Patent  Office 
would  contain  full  particulars. — Nux.  DOK. 

[G  1900.1— Jenny  or  Spinner.— Although  this 
query  is  not  of  much  interest,  it  mav  be  as  well  to 

Soint  out  to  the  querist  that  he  would  learn  a  good 
eal  by  inspecting  the  machines  in  a  tinsmith's 
shop. — Nun.  Dob. 

[U1910.]— Beftigeration.— This  tube  uf  water 
can  be  frozen  by  immersing  it  in  a  mixture  of  ice 
and  salt,  or  any  of  the  numerous  f  rigoritio  mixtures 
mentiomrd  in  the  text-books  and  in  back  volumes. 
The  question,  *'  What  degree  of  cold  does  it  pro- 
duce?" is  incomprehensible  while  *'it"  remains 
undefined. — Ni'X.  DOR. 

[(•1921.]— Annealing  Boxes.— There  is  no 
*'  usual "  thickness :  the^  are  made  of  anything 
almost,  from  thin  sheet-iron  to  pieces  of  old  pipe. 
— T.  P. 

[0192G.]— Enamel  or  Polish  for  Indiarubber 
Goods.— Perhaps  they  are  covered  with  rubber 
varnish  ;  but  more  likely  they  have  the  natural 
glaze.  It  is  not  clear  what  the  querist  mean 4,  as 
soft  goods  rarely  have  a  polished  surface. — i'j.  ii. 

[fi  1927.]— Curved  Mouldings.— This  query 
should  be  supplemented  by  some  explanation. 
Mouldings,  wliea  not  worked  by  machine,  arc  done 
by  hand  with  the  usual  mouldinq;  planes.  As  to 
wax-polishing  r>ak,  body  in  as  usual,  and  rub  over 
WL-Il  with  bhK^k  of  beeswax ;  then  polish  with 
brushes.  The  experts  at  the  wax-poliahin?  ilfiors 
business  fit  the  brushes  on  to  their  feet,  and  skate 
about.— T.  0.  L. 

[01928.] — Lens. — Merely  a  trade  name  for  a 
lens  whicii  should  be  useful  for  the  purposes  men- 
tioned. The  *'  Optimus  "  is  a  good  lens  for  all- 
round  work.  It  is  made  by  Perken,  8on,and  Ray- 
inent,  of  Hattim-garden.  Pmb^ible  cost  for  a  lens 
to  cover  7  by  r»,  about  70s. — E.  M. 

[til93r,.]— Working  Man's  Bicycle.— If  this 
querist  had  given  more  details  he  might  have  had 
a  more  detinite  answer.  I  would  suggest  that  the 
receptacle  for  the  tools  might  be  held  in  a  cradle 
clipped  tirmly  to  the  back-lK>ne,  or  to  the  top  of  the 
hind  fork. — l-jS.SA1t. 

[019:18.]— Cylinder  Flute.- What  is  the  "  extra 
Dkey,"  itc. ;  also  **  JJ  lever  key."  If  KUi;h  a  flute 
is  in  existence  one  would  like  to  see  it. — It.  C. 

[01911.]— Dipsomania.- l']ven  if  this  querist 
does  find  out  what  ** rack-rout"  is,  it  will  be  no 
benefit.  The  only  cure  for  dipsomania  is  total 
abstention  from  intoxicating  drinks. — 1*.  (t.  M. 

[01951.] — Leffal:  Dental. — .Tust  one  word  to 
"  Dens,  of  Peckhiini.''  There  exists  a  liw,  an  Act 
of  Parliament,  which  >l:ites  distinctly  that  he  and 
those  in  a  .similar  jiosition  are  not  dentists.  .\ 
solicitor'.^  apprentice  (iiowever  long  he  may  have 
served)  is  not  a  solicitor  till  bin  name  has  been 
entered  on  the  rolls,  nor  is  a  surgeim's  apprentice  a 
surgeon  till  ho  has  hcen  registered  as  such.  These 
laws  are  passed  and  enacted  for  the  protection  of 
the  public,  and  not  for  the  benefit  of  anv  professiim  ; 
and  if  **  Uons,  of  Peckham  "  has  only  served  an 
apprenticeship  to  a  dentist,  he  cannot  have 
obtained  the  qualification  which  the  law  requires. 
'*  D.  of  r."  asks  me  what  he  is,  after  stating  tbat  he 
is  an  opor.it ing  and  mechanical  assistant:  he 
has  thus  answered  his  own  question.  Let  him  buy 
a  copy  of  the  Dental  Act  (a  few  pence)  and  read 
it.  My  railway  allusion  was  a  little  beside  the 
mark.  The  Act  of  Parliament  admitted  those 
dentists  who  were  bona  fide  in  practice  at  the  time, 
and  their  pupils  and  apprentices,  in  the  same 
manner thit  apotheearics  in  practice  were admittini 
at  the  pii-«siiig  of  their  Act,  and  the  chemists  and 
dru;;gists  later  on,  also  veterinary  surgeons.  Our 
Legii'l  iture  has  decided,  and  wisely  t«JO,  that  any- 
one who  is  or  may  be  called  upon  to  practise  in 
any  department  of  medicine,  surgery,  or  pharmacy, 
ought  to  have  some  better  qualification  than  his 
own  ijisc  iVij-it. — Os. 

[Or.iol.]— Legal  :  Dentists  Act. — The  case  of 
**  Dens,  ui  Peckham,"  is  a  sad  one,  and  a  typical 
one  also;  but  ho  must  not  take  the  advice  of 
"  Dens,"  of  whom  it  would  be  flattery  indeed 
to  say  that  he  is  but  imperfectly  acquainted  with 
the  subject,  and  his  remark  as  to  *'Dens,  of  Peck- 
ham," taking  his  stand  on  the  common  law  of  the 
country  is  really  nonsense.  It  is  well  known  that 
many  sharp  men  took  advantage  of  a  carelessly 
drawn  clause  and  succeeded  in  getting  themselves 
registererl  **  b'tmi  Jide  in  practice  at  the  pasdiug  of 
the  Act  '* ;  but  the  register  has  been  closed  to  such 
for  several  years,  and  only  those  who  comply  with 
the  rules  now  in  force  are  entitled  to  registration, 
and  at  present  the  following  regulations  arc  im- 
perative:  1st.  Thu  passing  the  preliminary  exami- 
nation in  arts.  2nd.  Attendance  at  certain  lectures 
and  at  dental  and  general  hospitals  about  2^ 
yearj.  'Ird.  An  apprenticeship  of  four  years  to  a 
registered  dentist  lor  the  purpose  of  acqnirine  a 
j  knowledge  of  mechanical  dentistry.  4th.  l*lie 
passing  an  examination  in  anatomy,  physiology 


surgery,  dec,  before  a  joint  Medical  and  Dental 
Board  at  the  termination  of  the  curriculum.  To 
return  to  <*  Dens,  of  Peckham."  Of  course,  he  might 
carry  on  a  hole  and  comer  practice,  but  as  soon  oi 
it  became  known  that  he  was  an  unregistered 
dentist,  it  is  certain  that  some  one  or  ot^er  would 
set  the  law  in  motion  and  prosecute  him  for  the 
penalties;  for  under  the  Medical  Act  Amend- 
ment Bill  anv  one  who  chooses  can  now 
initiate  proceedings  in  such  a  ease,  and  the 
production  of  the  register  is  in  itself  suffi- 
cient to  conviet,  if  the  name  of  the  defendant  is 
absent,  tla  matter  from  irhat  cause,  and  if  **  Dens  " 
who  so  cheerily  advises  **  Dens^  of  Peckham.**  to 
practise  unregistered,  is  not  himself  a  registered 
dentist,  and  will  boldly  give  his  name,  I  will 
undertake  at  once  to  satisfy  him  as  to  the  **  common 
law  of  the  country.'*  I  should  verv  much  like  to 
impress  upon  intending  students  of  dentistry  who 
are  also  readers  of  the  "  K.  M.*'  one  fact,  easily 
remembered  and  of  the  utmost  importance;  it  is 
this — that  no  lectures  or  hospital  attendance,  or 
even  time  passed  in  the  workroom,  counts  for  the 
curriculum  until  after  the  preliminary  examina- 
tion is  passed,  and  any  man  apprenticed  te  dentistry 
must  either  go  through  the  whole  of  the  course  of 
studies  up  to  and  including  the  pass  examination 
and  subsequent  registration,  or  remain  a  dentist's 
assistant  all  his  life.  iScores  of  youths  have  been 
entrapped  into  appri>nticeshipB  by  the  some  unscru- 
pulous men  who  so  cleverly  obtained  admission 
into  this  profession  through  a  loosely  drawn  clause 
in  the  "  Dentists  Act,"  and  perhaps  the  fact  that 
they  happen  to  be  readers  of  this  paper  mav  save 
many  young  men  from  being  eventually  in  the 
same  predicament. — L.D.S.Eng. 

[01951.] — Legal:  Dentists  Act. — I  was  more 
than  surprised  to  see  a  writer  of  the  calibre  of 
*'  Dens  "  take  up  the  position  he  did  in  his  reply  to 
**  Os  '*  on  the  above  question.  I  hod  always  con- 
sidered *'Dens"  a  sound  logical  and  common- 
sense  writer ;  but  his  reply  in  the  present  case  is 
neither  logical  nor  hus  it  the  tone  of  sense  ;  and  I 
feel  sure  that  if  he  had  taken  the  trouble  to  refer 
to  the  Dentists  Act  of  lK7d  before  writing,  ho 
would  not  have  attempted  to  vindicate  himseli  on 
such  a  false  basis.  "  Dens*'  must  know,  if  he  is  a 
practitioner  of  any  standing,  that  what  "  Os  "  said 
was  right — viz.,  **that  *  Dens,  of  Peckham,' 
ought  to  know  that  the  Dentists  Act  will  trouble 
him.*'  And,  with  "  Os,"  I  say  assuredly  it  will  if 
*""  Dens,  of  Peckham,"  takes  upon  himself  the  re- 
sponsibility of  using  the  name  or  title  of  "dentist" 
without  being  first  registered  under  the  Act.  In 
clause  3  of  the  Act  it  distinctly  says  that,  "after 
the  first  day  of  August,  one  thousand  eight 
hundred  and  seventy-nine,  a  person  shall  not  be 
entitled  to  take  or  use  the  name  or  title  of  *  dentist* 
(either alone  or  in  combination  with  anyotherword 
or  words)  or  of  *dental  pr.ictitiimer,"'  Ac,  which 
clearly  means  to  say  that  any  unregistered  person 
using  any  of  thea^Mive  titles  puts  himself  directly 
antagonistic  to  the  law,  which  is  criminal,  and  at 
the  risk  of  being  linedthe  penalty  of  £20.  "Os"also 
spoke  the  truth  when  he  said  that ''Dens, of  Peck- 
ham," cannot  possibly  be  a  regular  dentist,  however 
many  apprenticeships  he  may  have  servea,  neither 
can  he  call  himself  a  regular  (or  any  other)  dentist 
until  his  name  appears  on  the  dentists'  register  '* 
nuder  the  i)resent  Act.  The  fact  of  having  served 
an  apprenticeship  under  a  stamped  indenture  gives 
no  extra  privilege  unless  the  articles  took  effect 
before  the  passing  of  the  .Vet.  Under  these  cir- 
cumstances, the  person  may  get  registered  by  send- 
ing the  articles  to  the  (reneral  Council  for  their 
inspection  and  approval.  '*  Dens  '*  speaks  of  a 
*'  regular  dentist "  exercising  all  his  rights  under 
the  common  law.  I  would  like  to  know  his  defini- 
tion of  the  words  "  regular  dentist."  1  was  of  the 
opinion  that  the  law  recognised  only  one  |[rade  of 
dentists  now,  and  protected  no  other — via.,  those 
whose  names  appear  on  the  register,  and  therefore 
entitling  them  to  practise  and  call  themselves 
dentists,  *'  Dens"  surely  labours  under  a  mistake 
in  thinking  that  there  are  a  great  many  ''  regular 
dentists"  (unregistered  persons  using  the  title  of 
dentist,  1  presumi^  who  have  gone  into  business 
and  have  not  been  prosecuted.  The  British  Dental 
Association  was  eHtablished  to  carry  out  the  spirit 
of  the  Act,  and  judging  from  the  work  it  has 
already  done,  of  whioli  I  could  give  two  striking 
instances,  1  would  venture  to  say  it  is  keeping  a 
ke«:n  and  searching  eye  open,  and  will  certainly 
bring  all  oflenders  of  the  law  to  the  front.  l!f 
"Dens"  is  a  qualified  practitiimer  he  ought  to 
know  better  than  to  urge  anyone  to  commence  the 
practice  of  dentistry  without  first  seouriog  the 
necessary  qualification,  or  other  moans  of  getting 
his  name  put  on  the  register,  as  it  is  a  thing  calcu- 
lated rather  to  lower  the  tone  of  the  profession 
than  otherwise. — M.  D. 

[niDii?.]— Pressare  Oange.— I  have  made  a 
small  gauge  something  similar  to  that  described  by 
'•  H.  II.  D.  B.,'*  and  it  works  well.  It  has  a  metal 
diaphragm,  and  is  fixed  direct  on  to  top  of  boiler  ; 
no  siphon  is  required.  The  external  diameter  of 
the  case  is  ^in.,  and  the  depth  from  front  to  back 
is  a  i in.    The  pointer  describes  a  half  circle,  and 
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M  from  0  to  401b.  I  tMtad  ft  with  witar. 
ptumw  igahut  r  Iktm  fkoco,  md  found  It  qaita 
Htii&story.  TIm  dfapimgni  fa  flitjoot  oormgBtod, 
■od  the  end  of  plan^  mta  on  It.  Th«  needle- 
point ii  not  mnted,  tad  than  li  not  nsirty  lo 


[SIWT.}— PraMora  0*0*0.— Tb«  moTement 
ol  tba  piirton  in  the  nnga,  of  whioh  I  muC  ■  iketoh, 
wu  not  mora  tluin  Hn.,  »ad  you  (bonld  ba  able  to 
get  that  b;  Um  diaphngDi,  bat  keep  it  u  laige  ■■ 
poMible.  The  thlotaeH  ii  matter  for  •iwiment, 
M  it  dependa  on  the  oomgation  and  tba  bardneu. 
Ton  may  have  to  tty  Mveral  or  get  final  adjait- 
mant  bj  u«an«  of  a  ffiht  ipring.  Too  might  in' 
nrt  your  aagment  and  let  it  hang  downmKU,  and 
oonneot  dinwt  to  f  t :  then  I  think  ;oa  ma;  omit  the 
bell-Oiank  Ggnrad  K  in  juar  iketsh,  aipeeially  if 
teeth  of  MBment  ware  interoal,  lo  aa  to  gat  a  lictla 
extra  length.— T.  C,  Brfitol. 

[E196g.]— Woodwud'a  BpoatT  IiMtA  Aoon- 
Binl»taiB- — Haring  bean  away  from  London  for 
tbe  paat  weak,  I  EaTa  onlyjuit  notioad  "Klao- 
trioian'a  "  raqneet,  and  baaten  to  point  cut  that  tba 
nae  of  Uio  wood  "pcdaiiiad  liuarn"  ie  ■  mis- 
nrint:  it  BiiOQldTaad'*pnlTariaad  Uuiarn,"  whioh 
DO  healtatira  In  nvins  waa  0r*t  futroduoed 
Woodward.  I  find  "  Bleotrioian'i"  memory 

him  righth— OamUle  Fanre  did   nee  the 

ironl "  polarlM,"  bnt  thii  tefan  ooIt  to  hia  red- 
laad  paCoit ;  bat "  BtestrieUn,"  with  hli  extMuive 
kaowladge  apd  teohniaal  axperianoa,  mnet  well 
know  that  any  kind  of  oiidlaabla  laltof  lead  would 
baeome  peNSlde  if  polariaed.  I  am  aony  I  oanuot 
aomply  with  onr  worthy  oontrlbntor'a  reqneat  to 
(Mthar  daaoribe  the  **  Woodward  "  prooaaa,  aa  part 
of  aama  and  the  maonfaotore  of  lithaoode  ia  only 
known  to  a  few  ■iperinuutara.  HoweTer.  we  are 
■aniHTig  a  eat  of  plataa  to  "  Bleotrioian  "  for  taat- 
in^  wnioh  be  haa  pnHiiiaad  to  report  upon  in  due 
ooune  for  the  benefit  of  "  onia."— A^thus 
Sbjppxt, 

r<2M7.1— A«tiMu>m7  nnd  S&th«m«tlaa.— 
Abaanee  from  home  baa  pre*eDtad  me  from  aeaing, 
and  nore  promptly  aelcnowledglng,  tbe  notim 
Undly  taken  of  my  query  by  "  FiR-AjB."  and 
"Trla,"    Thaformer  la  gnod  enough  * ' 
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y  i  had  In  my  mmd.  Sphartoal  trigone 
msHj  maat  fint  be  mutered— what  worka,  in 
ordei,  abonld  fdlowf  Should  "  F.R.A.S."  think 
ftt  to  name  Frenob  author*,  I  am  anffioientl;  ao- 
qnalnted  with  the  langiuge  to  make  nae  of  tiiair 
worki,  If  in  print.— T.  3.  B. 

[6S068.]— O.  ftnd  B.'W.  XaKinaa.  —  Diameter 
of  oyllndera,  IStin.j  langlh  of  atroka,  2[t.  2in. ; 
diameter  of  wheela,  SfLli^in.;  heating  inrfaoe  of 
firebox,  lOlaq.ft.;  heating  anrfaee  uf  tabes, 
IplOdtqJl. ;  dwmetec  of  cnbe*  onttida,  l^in. ; 
nnmber  of  tnbea,  210 ;  total  length  of  tube, 
lOft,  Ilin. ;  grate  area,  16iqJt. ;  total  beating  anr- 
faoe,  I,306aq.ft. ;  preaaace  of  steam  per  aqoaie 
inch,  1Mb. ;  weight  Do  driTlng-wheels,  16  ton* 
IS  cwt. ;  weight  on  trail  wheels,  18  torn  10  owt. ; 
weight  on  bogie  oentre,  14  tons  9  cwt. ;  total 
weight  of  engine  in  trim,  43  tons  It  owt. ;  total 
weight  of  tender,  27  tons  12  owL;  total  of  both, 
71  touB  3  cwt.  "  G.  H.  P."  makea  a  mistake  in 
anppoiing  we  ate  other  than  Stephenson'a  link 
motion.  As  far  a*  I  sm  aware  wehaieaeTar  tried 
any  other,  and  I  can  vouoh  that  there  never  has 
been  an  engine  mnnin^  with  the  motion  he  men- 
tions in  his  query.— G.  an'd  S.W,  Railway 
Fitter. 

[6!123.]— KooDtlnc  BmMT  Wheela. — 
Thankato  A.F.ShBkeapearand"Koc"  I  waated 
to  know  whatwastheprofeuioadwayof  moiuiting 
amall  wheels.  The  holea  in  none  of  them  are  true, 
10  that  even  if  tightly  fitted  on  apindie  tbe;  do  nob 
con  true,  and  when  loose,  and  pieued  agaiaat  a 
tme  aboutder  by  waaher  and  nut,  they  are  not  true 
either.  The  hole  in  my  wheela  ia  ^in,,  and  their 
diameter  Sin.  Now,  ia  tbia  bole  made  inCcatiooalJy 
eo  small,  to  allow  of  its  beiogtrued  by  enlargiog  it 
irtiile  the  wheel  is  mounted  in  i  obuclci'  If  ao, 
what  is  the  best  method  of  doiog  this,  and  will 
"Bos"  say  what  thiolmeaa  he  findi  aomeieat  for 
hia  apindie  on  whioh  he  monnta  hia  three  wbeeiiP 
Woud  it  not  be  better  to  screw  both  enda,  say,  for 
2in.,  leaving  the  oentre  anaarswed?  Thii  would 
not  weaken  (be  apindie  so  mnoh,  and  the  moanting 
Mnldbe  done  equally  well;  and  would  not  a  pieoe 
of  braaa  tubing  with  ends  ptnggad,  and  then  bored 
to  fit  the  apindla,  be  better  than  the  wood  ?  Tbe 
faraae  plogs  might  be  made  with  fiangea,  whioh 
would  manra  the  wheela  mnnlng  more  ttnly  at  the 
ontaalt  and  If  water  wai  to  be  need,  it  woold  aave 
the  apindie  from  mat.  Perhapa  "Boa"  would 
kindly  aay  what  diataaoe  he  floda  moet  oonvenlant 
between  Qia  three  wbeela,  and  what  the  tihinlmaea 
cf  hil  apindie  for  Sin.  wheels  ia  7— F.  0, 

l«S137.1  —  Vlninhlnc  BapouM  Work^ 
"F.  C"  ahoold  bnS  hia  reponiatf  work  with 
laatbex  bufi  and  lime  in  lathe,  finiahing  with 
aMtoa  dolly  and  ronga.    It  reqniraa  a  f««t  motion. 


It  ia  better  to  bnfl  tbe  braaa  before  working  on  It ; 
but,  if  oaref  ully  done,  Uie  buffing  will  not  injure 
the  matting.  If  "  F.  C."  oarea  to  publiab  hia 
address,  I  ahall  be  pleased  lo  give  any  mfoTmation 
I  ean,— S.  L.  P. 

[BSlST-l—FlnlalUnff  BapooMa  Work.— It 
haa  alwaya  been  a  pnaile  to  me  to  know  where  to 
acknowledge  information  reoeired — throngh  tbe 
query  ooiomns? — for  I  think  it  is  only  fair  to 
Boknowledge  a  kindneaa.  I  now  thank  ''  Fal." 
for  hia  reply.  It  may  be  very  well  to  say  a 
polisher  woold  do  ibe  work  for  a  triOe ;  but  he  is 
not  alwaya  within  reaoh,  and  I  have  aometimea 
foond  "a  trifle"  aubjeoc  to  a  good  deal  of  vatiS' 
tion.  Almoat  all  the  Information  "  Fal."  gives 
I  had  in  a  little  book  by  Haalope ;  bnt  there,  aa 
alio  by  "  Fal.,"  tbe  final  polishing  ia  direated 
to  be  done  after  tbe  traoiag  and  beatiog,  and  it 
was  beoanae  I  feared  this  woald  erase  all  tbe  fine 
tooling  I  hesitated  to  carry  it  out.  I  acoordin^y 
waa  aatiified  with  onl^  polishing  the  plain  parte, 
and  (ban  dipping  tbe  whole,  The  aoratchbiuab 
didnotaeem  to  me  to  have  the  alighteat  effect  j 
but  then  I  had  only  the  iron  motion  on  my  lathe, 
and  uaed  porter,  ss  I  could  not  get  ale  or  beer. 
Next  time  I  will  use  higher  apeed  and  oream  of 
tartar  labriaation.  My  loratctibrusb  ia  fiin.  in 
diameter,  and  tbe  wlrea  a*  fine  aa  st«at  horsehair, 
aay,  ,l.in.  Would  "FaL"  aay  if  he  knowa  any 
leaenil  rni  the  braaa  not  being  brought  to  a  bin 
pidlah  before  any  traolng  or  beating  la  done  on  It  ? 
It  is  so  mnoh  easier  to  do  It  while  It  la  in  the  flat. 
The  braaa  I  bare  worked  on  waa  got  prepared 
from  Qawthorp,  and  bad  the  appearance  la  having 
been  mbbad  with  clrenlar  stroke*  with  sand  or 


"O.  J.  L."— I  waa  thinking  that  Biblett'L 
paratna  might,  if  fitted  to  a  traversing  mandrel,  be 
uaed  in  it*  prsaant  form,  a*  w*ll  aa  for  traveraiag. 
not  likely,  however,  to  have  an  opportunity 

ring  my  aoggeatlona,  as  my  wo^"- ' 

joolong,  fur  the  apparatna.— 

BPEAB,  Luttiohaoati.,  14,  Draed*n. 

[BSlfiS.}- Anoutlo  Talephonaa.-!  aa 
arrangement  for  a  central  atation  exhibited 
where— at  tbe  Inventiona  Bihibition,  I  tbink.  It 
wa*  as  follows: — The  telephcuee,  a  aeparate  instru- 
ment for  each  line,  were  fixed  up  in  the  building 
— near  the  top,  if  I  remember  arigbt,  ind  apeaking- 
Cnbe*  from  the  iDstmmaata  were  led  down  into 
one  room.  When  one  sabaciiber  wished  to  speik 
to  another,  tbe  olerk  st  tbe  central  'exchange  oon- 
neoted  the  two  apeaking-tnbea  by  another  short 
pieoe  of  tube.  Thus  the  conversation  between  the 
two  would  be  unheard  by  anyone  in  the  exchange, 
or  by  any  of  the  other  anijacribers.— G.  BALrH, 
Newcastle-on-Tyne. 

[62t&7.]— Petrolatim  fo(  Steam  Boilara.— 
Anderson  givea  evaporative  power  qt  Welah  steam 
coal  SB  14-filb.  of  water  per  lb.  of  coal^andot  petro- 
leum aa  311b.  of  water  per  lb.  of  oU~i.e.,  aboat 
50  per  cent.  more.  Tbe  temperature  of  theiornaoe 
in  the  Utter  case  would  be  about  63(KI'  absolute, 
according  to  a  carve  gives  by  Mr.  Anderson 
in  a  lecture  before  the  IneL  of  Civil  Eogineers,  or 
(4,900  +  461  -I-  60'  ")  aboat  6,421°  absolute,  ao- 
oording  to  his  book  on  "Heat,"  if  using  161b.  of 
air  per  pound  of  oil.  Tbe  nsoal  lemperstuie  of  a 
ooke-bnming  looomotive  furnace  would  be  aboat 
a/TOO"  absolute  with  181b.  of  air  per  lb.  of  coke. 
The  disadvantages  of  petroleum  appear  to  be  risk 
from  fire  and  explosion,  and  inoreaaed  wear  and 
tear  of  furnace  plates  owing  to  tbe  high  tempera- 
tnr&  which  ia  oonsidersbly  greater  than  melting 
BteeL  Anderson  desoribea—not  very  fully — some 
ways  of  bumiag  tbe  oil  in  bis  bouk  on  "  Heat." 
Several  bamera  were  illustrated  in  the  engioeering 
joamala  two  or  three  yeara  ago, — Qlatton, 

[621fiB.]  —  BTBPoratinr   without    Heat.- 
Pump  sir  through  a  tank  full  of   dry   quiokllme, 
and  let  it  bubble  tbroo-b  the  I  iqnid  until  too  thic'~ 
Then  let  liqoid  flow  as  a  thin,  broad  stream  slaw 
down  a  long  sloping  aorface,  while  the  air.  drii 
aa  above,  ia  made  to  blow  upon  this  surface,  by 
fan,  in  an  upward  direction.    Common  salt  won 
do  instead  of  this  quicklime,  and  ooald  be  dried 
and  need  over  again.    It   should  be  remembered 
that  air  does   not  "  dry  "  a  wet  surface,  it  only 
hiodera  the  evaporation.  The  vapoor  f oroes  it*  way 
among  tbe  particles  of  the  air,  and   if  the  inter- 
aticea  are  not  already  filled  by  moisture — that  ia, 
if  the  air  be  dry — it  doe*  not  binder  evaporation  ao 
mnoh.    Your  beat  plan  will  be  to  make  provision 
for  pumping  all  the  air  away  from  the  surface  of 
your  liquid,  when  you  will  gat  the  highest  rate  of 
evaporation  without  beat  wliieh  you  can  expect. 
Qlattos. 

C6!160.]-Oi>uli~Ballda»'  Zdft.— I  am  afraid 
the  reaeon  why  "  Haraward  "  did  not  get  an  answer 
to  bis  query  tbia  week  waa  beoanae  it  would 
really  take  up  mora  apaoe  than  oonld  be  given  to 
on*  queriat — that  la,  to  give  anything  li£a  a  de- 
tailed aooount  of  a  Mally  good  lift,  or  "  trap,"  at  wa 
eall  It.    I  will  gin  a  deMrlptton  of  the  tlmpli  ' 


rangemant  I 

in)  "  wl.hxt 


;   and  theai,  If  ■ 


Idraaa,  sod  apprise  i 

doing  ao,  and  I  will  do  my  baat  to  balp 
Procure  two  Sin.  deal  plank*  about  16in.  wld 
left,  long  i  fix  atrap-hooka  on  one  and  of  eaeb 
bolta^and  have  fixed ontald*  Bie  loft  doocal 
'  n  W  for  the  hooka  On  pbukt  to  hang  m 
aoft  the  width  of  varfona  vehicle*  h* 


want  to  work  at.  Next  prooure  s  erane  («H 
a  good  brak*,  in  eaaa  of  an  aeoideilt)  win  a 
ohjdu  and  a  heavy  flat  hook  at  it*  end,  m 


large  enough  to  encomMM  the  axle  of  eui 

whan  a  wa^-leathar  and  pieoe  of  supet  ia  : 

ronnd.    Of  oonrie,  thia  ia  to  prevent  damu*  1 

lint.    In  raiaing  the  oaniage  tbe  obain  ia  i 

ice  round  the  front  axle  and  hooked  on  hind 

cord  ia  tied  to  each  shaft,  and  a  mao  stand 

the  toft  above  oan  than  st        '        '  -  ■ 

'  have  an  idea  that  thia  t^ 

oa  to  many  other  readara  oi 

[6S16a.]-OoMh-Biiilder'B    Uft.— Bkek 

doaed,  showing  principle  of  a  sim^a  Ufl 


re  led  oS  palleys.  Di 
nd  wheel  and  endless 
f  building,  and  well  gl 


1,107,  1, 


I  1,110  al 


[62163.1- 
T.  C'a'^ 


aed  some  farther  infofmatioa  that  may  po 

prove  uselul.     In  the  first  of  these  the  metl 

what  lully  ;  but  if  there  ia  any  point  thatdo' 
•eem  quite  clear,  I  ahall  be  plesied  to  eipl 
"  H.  G.  B."  will  write  Bgiia.-W.  J.  R. 

-Bnglne  aoTemon.  —  Beferri 

■emark  that  "  W.  J.  R."  "  promii 

farther  on   tbia  subject,  but   has  hit 

lay  I-        ■      . 

waa  condition! 

of  the  readen  of  the  "  B 
had  stated  their  views  on  a  anbjeot  that  cert 
bad  not  been  over-discussed,  I  might  have  an 
word  or  two  to  aay  on  tbe  matter.  Balviti 
exception  of  our  friend  "  T.  C."  bimaelf,^ 
seema  to  have  felt  any  interest  in  the  aabjec 
it  natnrally  dropped.  Although  quite  will 
continue  a  disaassiou  on  govemurs  had  thj 
sion  seemed  to  have  demanded  it ;  yeU  on  tl 
hand,  it  appeared  to  me  had  taate  and  of  d 
utility  to  force  the  matter.  Furthern... 
tbe  definite  queatlons  had  been  answered,  | 
method  of  pursuing  the  m  - " ' 


Of  g 


ject  of  antomatic  expansion  alo 
whioh  many  of  the  page*  of  the  '  — 
filled  without  a  auperfluoni  word,  w^ 
the  ma«t  auraory  examination  of  *^ff 
trip  gaara  were  attempted — bnt  no,  li* 
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Jiat.  PdUibty  cow  that  tba  Babjeat 
Oppcd  np,  aaotber  little  diionuion  may 
pon.  TbsrB  are  ta  many  feataria  that 
rafitabl;  dsalt  with.  Should  enslaas 
IDvenied  by  the  tbrattU-ralTe  ?  If  so. 
ir  pUn  fag  foDnd  that  ti  not  complioktetl 
re?  Wbitta  tbemoiCiaiL&ble  gOToraor 
ginea?  Tbew  ate  juit  a  few  of  the 
lioh  are  nut  b;  any  meani  sattlsd  yet, 
laiametime  proiluctireot  moch  nute- 
•oloiigu  theyretauQ  uaeettled.  Sume 
loiaphers  bave  remarked  that  jutt  st 
sy  UB  about  to  iJie,  men  are  beginning 
'     '  Tn  like  manner  it  would 


[SJ(80.]—Tolephi>na,— Failing  any  bettor  ang- 
gesiioD,  "  Country  "  will    find   a  pluit-ewitah  (aee 


Bk^tob)  a] 


ntbei 


lenaded  by 
,  and  then   only,  we  abill  hare  leiuat 
rn  it  proporly.-W.  J.  R. 
-I^clancheTypeofOellB.— First,  it 
ly  the  respective  quantitiei  ot  oarbun 
ese  which  givet  the  best    remits  la 

The  ordinary  way  of  filling  tbc  porous 
lurround  the  oarbon  plat*  with  a  mix- 
on  and  mtoganeae,  whlah  makes  them 
.lar  resnlta.  I  bale  aeen  oelU  that 
own  before  the  bell  had  got  fairly  ring- 

to  make  a  good  Leolanohtf  osli,  you 
proDure  a  good,  bard,  and  very  porous 
!Bt  I  dan  rentrmmend  are  made  by  J. 
n»),  a  good,  lound  rjlort  carbon  plate. 


a  the  por( 


of  mangan 
ly.  notil  tl 


ly.  natil  the  call  ii  full,  aadiealnp. 
Ui  make  two  or  three  holei  fur  ventila- 
idly,  fill  in  between  poroai  and  oarbon 
ccistigaaeBe  ;  me  zino  rod  amalgsmatod. 


je  auflioient 

jp  these  oylinders  going— at  leatt  100 
H  of  beitiog  surface  are  recj aired  ;  thii 
ineii  by  adding  a  firebox  aboot  4in.  long 
saadSiin.wideiDside.andfirej  tube* 
long.  The  pressure  of  steam  oan  he 
ui  SOIb.  per  sqnate  iach.    la  mudela  I 


nnob  higher  presmre.— B.  L.  P. 
-Meaaarament   of   Surface.— It  ii 
t  "aoi"  to  have  taken  the  trouble  to 
luery.  but  I  am  nfritid  he  hae  not  i^uite 
prnpiPBiiion.     I  teqniro  to  know  the ' 

a  b  dy.  not  its  vulmne,  and  ■'  Hm  "  i 
.agine  that  .arface  and  Tolome  mean 
ing.  Let  me  make  the  puiat  clear  by 
Take  an  ounce  ot  lead  in  the  flhane 
>nd  Its  bulk  or  Tulume  can  readily  be 

by  "Sm'e"  method  of  diBplaoemenI, 
I  doubt  Its  Burface  if  it  be  polithed. 

be  the  minimam  coneeirBble.  Now, 
illet  and  roll  it  ont  to  a  strip  the  thick- 
er. It<  volume  Kill  be  fouod  by  the 
it  method  to  be  identinal  with  the 
tc  surface  will  be  enormously  increased 

indioated  by  the  propoied  method.  I 
i«r  the  diSerent  amount  of  surface  he- 
wth  and  a  roughened  body,  and  I  men- 
y  query  the  only  two  pouible  methods 
g  tJiat  I  flan  imagine.  Ferbapa  "  Urn  " 
else  can  suggest  some  other  plan,  or  a 
laking  my  plans  praotioahle.— P. 


St  hii  parpoae  very  well  and  easy 


make.  When  switch  ia  not  required,  a  brau  plug 
•hoald  oemeat  1  to  2,  and  another  3  to  4.  If  A 
wants  to  apeak  C,  ping  between  3  and  4  ihoutd  be 
removed,  and  plog  between  1  and  3  plmed  between 
2  and  0 ;  if  it  is  D  chat  A  wants,  it  abould  ba 
placed  between  it  and  4.  Of  course,  he  wanti  to 
fii  hit  btiua  platM  firmly  on  some  good  inaulitiog 
material  (enoh  as  ebonite).- P.  O.  LlXEHA\, 

[liilTS.]— FlrM  m  flbip«  at  Bsa.- "Biok- 
woodsman"  in  correct  in  his  belief  that  carbonic 
acid  would  eilingnish  a  iire  in  the  bold  ot  a  ship, 
Seveiai  patent  fire  extlnguiahen  are  now  in  the 
market,  and  tbeae  are  all  baaad  on  the  principle  of 
evolving  large  quantities  of  gases  which  do  not 
support  combnution  and  are  not  inBammable — e.g., 
oarbonio  aoid,  nitrogen,  A-c.— when  thrown  into  the 
midst  of  a  Sre,  or  played  upon  it.— M.  lilADEH, 
Lewes. 

[Ii:'l62.]— Meotrio  Olook  for  Paotory.— Per- 
haps "  Manofacturing  Electrician  "  will  find 
sketch  as  under  to  meet  hii  requirementa : — Make 


pendulums  by  carrying  the  leadeO 
DD  on  a  screw,  and  also  on  a  line  tube,  bat  have 
ot  yet  found  a  combination  that  i>  an  improvs' 
lent  on  the  method  deicribad  above.— 3lf. 
[6SI33,]— Wood  Feadalnm.— I  failod  tonotioe 
A.  W.'s  previous  invitation  to  anyone  who  bad 
ried  wooden  pendulum  rods  to  expreaa  an  opinion 
therein,  or  be  wuuld  certainty  bave  been  aasnied 
hat  one  anfortucate  at  least  (to  his  sorrow)  had 
adeaTOured  to  get  a  cheap  eompensated  pendulnni 
ly  the  wood  and  lead  method.  'Tis  trae  ha  wa« 
lot  aware  that  the  "word  of  the  enigoia"  Ha« 
rarsffia,  and  he  followed  with  happy  antioipationa 
ud  implicit  conlideDce  the  inatruotioaa  to  procura 
.  wetl-seaanned  piece  of  stra.ight'gTaiaod  deal  and 
■aroish.    That  the  wood  taken  wai  well  aeasoned 

,n other  purpose  for  thirty  yean  at  least,  and  had 

learly  two  yeara'  additional  drying  near  a  stekoi' 
boiler  after  it  had  bean  nearly  trimmed  to  size. 
The  ends  had  been  carefully  fitted,  and  at  least  sii 
oats  of  eopat  were  given.  On  the  penduum  being 
.ttaohedto  the  olookassriea  of  horologioal  vagariee 
re  re  performed  that  was  simply  exasperating.  The 
i^tHauIty  of  regulation  was  euoagh  to  abow  tbe  in- 

like  a  rate  was  obtained  it  was  never  cunstant.  A« 
~ie  clock  was  capable  ot  a  fair  performance,  being 
well-made  dead-beat  unenoumbered  with  striking 
ain,  I  faneied  that  as  the       '  '  '     '  ' 


■TO  pieces  of  brass,  Insnlatid  from  eao 
Lh  ebonite  ;  P,  hole  tor  peg  W  to  cor 
Iwo  piece*  of  brass  togelhir  ;   W,  peg. 

0  switch  C  to  A,  or  A  to  C,  put  bra) 
ibaleP,  which  connicta  tbe  tno  lin» 
-W.  Jacksos,  M. 


two  brau  rings,  I  and  J  ;  fij 
solder  aome  pieoea  of  braaa,  A,  B,  C,  that  will  just 
reacb  minute-hand,  and  some  D,  E,  F,  G,  H  to 
touch  boor-hand,  rounded  oS  at  begianiug  end,  ao 
thit  the  handa  won't  stick  fast.  Tbe  length  uf 
time  the  gong  will  ring  will  depend  on  the  length 


I,  five  m 


will  be  I 
ne  length  • 


dveminotestotwo.    Care 

bale  P  and  H  too  soon,  or  _     _ 

live  iBinniee  to  these  hours.    Ot  oourac  platiuum 

contaets  will  give  tba  best  results.     Any  fncthei 

information  willingly  given. — H.  Adstin'. 

[6'2 1^-1.]- Wooden  Pendalum  — The  ate  o: 
wuud  fijr  peudulutu  and  ot  piraflia  tor  waxing  thi 
game  is  no  novelty.  According  to  my  eiperienoi 
an  ordinary  eight-day  olock,  the  esoapement  ol 
wbich  was  reversed  to  make  it  dead  beat,  guvemec 
by  a  well  waxed  wooden  pondolum  of  lin.  by  ^in 
in  section  carrying  a  lead  bob  of  121b.  In  weight  by 
a  pin  driven  through  the  centre  ot  gravity,  keepi 
lietter  time  than  a  £100  astronomical  dock  fitted 
with  the  ordinary  marcarial  oompenaatiao.     Tbe 

and  tbe  thick  column  of  mercury.     The  steal  n 
<s  more  rapidly  affected  tban  lathe  mercury  by 


rod  V 


t  tbe  r 
e  at  fault.      These  wen 


Is  of  t 


'dingly 


cheap  compenaatiOD,"  and  will  have  to  suffice 
Dtit  aotneone  ia  enterprising  enough  to  supply 
ino  and  steal  tubes  suitable  for  pendnlumi  at 
lode rate  weight.  By  the  way,  would  there  not  b0 
fair  opening  fur  someone  to  take  ap  the  manO' 
lolure  of  line  and  Bleel  pendulums  upon  a  decent 
:ale,  supplying  tbem  to  the  trade  and  others?  SO 
.  ne  would  think  of  using  any  otiier  in  a  good  clock 
if  the  price  was  only  moderate,  which  assoredly 
could  be  effected  by  making  fair  numbers.  Bat  of 
caur<te  tbey  will  not  be  made ;  or,  at  least,  wben 
they  are,  tJit  mark  upon  tbem  will  Iw  wmethiDgoI 
the  following  character — "Tempus  Manufacturing 
Co.,  HoravilU,  K.S,A."— W.  J.  R. 

imploit  way  would  be 


O  I  ~  autiida  lap  draw  circle  ;  with  centre  O  and 
radius  OJ  =  inside  lap  draw  circle.  DrawOC, 
makingangleof30°with  AC.  This  ia  tbe  poeitioo  ■ 
of  eccentric  when  crank  is  at  A  (>.  On  C  0  draw 
circle  with  CO  as  diametera;  then  O  H,  a  line 
drawn  from  centre  0  through  point  of  interseotioa 
of  lap  cirole  and  cirele  on  C  O,  ia  position  of  oraak 
when  steam  is  admitted,  O  O  poaition  of  cat-off, 
O  B  position  of  release,  and  G  0  position  of  oom- 
pressioQ.  To  find  position  of  eccentric  to  cut-off 
at  three-quarter  stroke  :— In  A  B  Uke  O'  so  that 
A  O'  =  J  A  B.  draw  perpend ioal a rs  O'  B'  join  O  B' 
with  radius  C  Y  =  quartet  travel  ot  valve  :  dnivr 
circle  passing  through  0  and  X  =  point  of  iat«r- 
eection  ut  lap  circle  and  line  O  B' ;  join  O  Y'  and 
produce  to  O,  then  OD  =  position  at  eocentria 


lU 
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wbm  onuk  u  at  AO  to  gire  ont-oB  at  three- 
qouter  itroke.  Yon  miut,  tliBTsfaM,  adTaiUM 
your  eoceotiio  fnnn  C  to  C— BLAG. 

[62183,]— 8tsam.-~Tooampreuite>m  at  41b.  to 
SOib.  preunn  joa  would  need  to  deoreue  the 
volnma  71  time*,  taking  b  a  v.  Therefore  Ti  v  t 
=  S|ia.  =  diitance  ot  puton  from  end  of  ofliadei 
whea  oompnaaiou :  thii  ii  ignoring  the  eleanaoe 
of   the   ports   and   pauacei  betwoen  tUta  and 

S Under.  To  be  ooneat,  they  ahonld  be  added  to 
a  apace  betirsea  piaton  and  oovei  at  end  of 
atroke.  ComproBion  would  have  to  begin  earlier 
in  that  saw.  With  initial  preuore  Snlli.  i  IGlb. 
=  1001b.,  and  ratio  of  eipaniiona  3,  the  terminal 
preaaars  would  be  3331b.,  and  mean  preunre  TOlb. 
At  Dommencement  of  atroke,  when  h,p.  inlinder 

baek  pieseute  ii  33  31b.  in  tbe  b.p.  cylinder,  at  the 
cud  of  Itroke  ;  whan  the  ateam  waa  expanded  9 
timei  the  preuare  ia  I  I'llb.  only.  The  back  prca- 
■uie  on  the  h.p.  piitou  it  always  the  tame  as  the 
preuure  on  the  Ip.  piaton  aa  long  u  communica- 
tioD  ia  open,  axoept  innh  loai  of  preUQre  as  ia  due 
to  ttietion  of  paaaage.— Ulaq. 

[6!Ig6.]— Siphon.— E BRAT u 31.— In  my   reply 

[,i218;.]— flilloa  In  Sluorapu'.— Very  finely 
powder  a  few  grammei  of  the  anbttaaoe,  and 
weigh  out  1  Eramme  (I  fi  grains)  very  aocurately. 
Then  fnie  with  &  or  C  grammes  of  fniian  mixture 
(equal  parts  of  sodium  and  potauinm  oarbouates) 
in  a  platinum  Bmaible.  When  cold,  put  the 
cruaible  into  a  maderat«Iy-aiz€d  beaker  and  boil 
up  with  water,  uotil  all  that  can  be  diaaolved  in 
water  ia  dissolved  (if  possible,  break  the  mats  up). 
Filter,  and  add  dodo,  hydioohloria  anid  in  eioesi  to 
filtrate.  This  will  preoipitata  all  the  ailica,  which 
oan  be  filtered  oB  oa  to  s  Swediah  filter  paper  with 
known  ash.  The  precipitate  is  then  dried  at 
100°  C.  Whan  dry,  aa  mnoh  of  the  aUioa  a«  pos- 
aihle  is  detached  from  the  filter  paper  and  put 
jutoatilatiDDmaruoiblei  the  filter  paper  ii  then 
out  up  into  small  pieces  (without  losing  any)  and 
plaoed  on  (he  lid  of  the  cmoible,  and  heated  to 
[«diMM  onUl  all  the  oarbon  haa  been  burnt  away. 
Tha  orucibls  itself  ii  then  gently  heated,  allowed 
to  oool,  and  weighed  together  with  the  lid.  By 
sabtiaoting  the  weight  of  emdble  and  aih  from 
the  weigbt  thua  obtaioed,  the  weight  of  the  silica 
is  found,  and  this  moltiplied  by  100  gives  the  per- 
oentage  of  silioa U.  litADRB,  Lewea. 

[62197.]  —  BetnoTlDff  Nitrate  of  SUtm 
Staina, — There  are  two  ways  open  to  you.  1st, 
Take  a  Inmp  of  cyanide  of  potaaaium  andasauoer- 
f  al  of  clean  water.  Go  ont  in  tha  open  air,  dip 
the  lump  of  oyanide  of  potassium  in  the  water, 
and  mb  it  briakl;  over  the  stained  parts  of  your 

water,  and  Tabbing  in  a  little  vinegar.  N.D.— 
Throw  away  the  water  in  the  saucer,  and  be  careful 

?ad.  Get  a  little  tincture  of  iodine  ;  paint  over  the 
stains  two  or  three  times  with  the  tiootnte  ;  wash 
it  oS.  Now  set  a  little  liquor  ammonia;  from  the 
chemist's,  and  dilnte  it  with  its  own  bulk  of  water. 
Wash  the  staiut  with  that,  and  the  iodine  and 
ailvec  will  oome  o9  together.  Repeat  the  operation 
if  the  iUins  are  not  9llite  dissolved  awiy.  Tbe 
former  ia  anre  and  qnick  ;  the  Utter  is  also  sure, 
bat  maoh  alowar,  and  quite  safe. — S.  Bottone. 

[GSISn.]— Beparatlon  of  Oroam  from  UUk. 
— "  Urais  "  refers  to  the  oentrif ngal  separator,  of 
which  there  are  several  forms  in  tbe  market,  tbe 
prinoiplo  of  each  being  identical.  The  aeparatui 
oonaists  of  a  steel  bowl;  ahaped  like  a  kettle,  re- 
volving horiionlally  or  vertioaLy.  The  periphery 
of  this  bowl,  whatever  its  size  maybe,  being  oauaeS 
to  travel  round  at  the  rate  of  three  milea  a  minutt 
at  least,  and  milk  being  introduced  into  the  bowl, 
instant  separation  takes  place  of  tbe  cream  from, 
the  milk.  The  former  being  tbe  lighter  remaini 
nearest  tho  centre,  the  latter  flyii  g  W  the  outside. 
Various  contrivances  are  employed  for  removing 
the  cream  and  milk  from  the  bowl,  la  tbe  Levnl, 
which  ia  the  form  I  have  in  use,  there  are  two 
openings  in  the  side  of  the  bowl  bu  arranged  at  to 
height,  that  tbe  cream,  rising  bit{her  than  the  milk, 
escapes  by  the  nppermost  and  tbe  milk  by  the 
lower  hole,  as  shown  ia  the  aoneied  diagram,  in 
which  A  is  the  tsnk  from  which  the  milk  entsrt 
the  bowl  by  tbe  funnel  a.  B  is  the  interior  of  the 
bowl,  represented  foil  of  mUk,  shaded  horitontaliy. 
and  oreaiu  shided  vertically.  Tbe  milk  t  ' 
tube  P,  and  is  driven   oat  with  great  foi 

cironlarpan,  D,  which  rests  npon  the  frai 

maehine  1),  and  essapas  throngh  tbe  fonnel  4.  The 
cream  rises  up  to  the  orifice  U,  wbish  by  the  way. 
it  a  mere  notch  in  tbe  edge  of  the  bawl,  and  If 
driven  into  the  pan  t,  wbiob  rests  on  the  top  of  D. 
and  thence  escapet  by  the  fonnel  o.  The  machine. 
1  have  separatea  60  gallons  of  milk  an  hour,  thi: 
bowl  revolving  7,000  limea  a  minate.  Now  for  itf 
adTantagts.  It  is  a  fact  well  known  to  those  who 
hava  atnoied  dairying  that  the  more  quickly  tht 


dream  is  removed  from  tha  milk  the  better  will  b 
Ihe  butter  produced,  and  so  tme  ia  this  that  a 
iixpert  oan  generally  distingnisb  butter  made  o 
,iream  separated  immediately  after  milking  fri.t 
ihat  produced  by  eetting  the  milk  in  pans.  By  th 
tue  of  the  separator  a  larger  peroontage  of  crear 
removed  from  the  milk,  a.  percentage  which  i 
inerally  considered  to  add  £2  to  the  produce  n 
.ah  cow  in  the  season.  The  freshly-separated  md 
..  less  likely  to  cause  gastric  disturbances  ia  calve 
than  akim  milk,  which  is  often  soar,  but  it  require 


settled "  stauda  In  the  name  of  the  i 
ustees  or  in  their  posaeation. — B.)ic.,  PI 
[B-22011.]— BoUtlve  BestrtaaoM  of  P 

A.    lu   l^aino*,— For    sei " 
•     F.M.a  -  ii.    Forth 


.__  _  Id  good  in  practice  for  rathe 
ihines,8ay  from  Icwt.  op  wards.  Small  i 
'  '  Thns,  small  shunt  marhi 
:iLer  ii  lae  ratio  between  A.  and  F.M.' 
.  23  or  W ;  and  series  machines  work  bet 
itio  between  the  resistance  of  A.  and  F.l 
to  1.— S.  BOTTOSE. 

[112212.]— Pmnp. — Stroke  of  pump  er 
by  jin.  di,imet«r.  Vou  bad  better  make  ) 
valve  seats  all  lin.  diam.  in  bore.  Corai< 
Jft.  by  Ifl.  tiin,,  tube  Oio.;  .3-16in.  plate,  rii 
doDie,  sifety-valve  jin.  dia.,  ate 
-T.  C  Bristol. 


[02213.]  —  Shaftinr  —  You  must  gi 
l.hrouEh  tbe  partitions  ia  approximate  i 
ihafting,  and  strain  a  Hue  through  at  rigl: 
md  pueitiou  for  first  hanger,  and  then  lev 
from  that  for  each  ha "— '  — ■■ 


Deing  to  get  everything  level  ai 

.easily  done  whan  you  know  where  enda  of 

must  come. — T.  C,  Bristol. 

a  bar  Uft.  i 

by*^]  jin,  diameter,  or  less  on  middle  of  leoj 

uancut  grooves  in  this  ooUai  for  insertion 

wood  packing,  the  cutter  being  wedged  ia 

t  of  collar.      Bolt  a  temporary  bearinj 

bar  and  travel  with  saddle  at  each  en. 

:  bar  at  intervals  of  7fl 


e  addition  of  a  fat  such  aa  linseed  to 
e  extra  butter  fat  abstracted.    Then 

Centrifuge 

■eparaton  are  now  made  to  work  by  band,  and 
'  aboat  20  gallons  an  hour.  Messrs.  Carson 
,  of  La  Belle  Sanvage.yard,  London,  are 
the  agents  for  the  Leval  and  Peterson  lepBrators. 
If,  however,  oueritt  has  only  a  small  dairy,  he 
rould  obtain  almost  eqtuilly  good  reanltt  at  a  much 
tss  cost  by  using  the  Jersey  creamer,  which,  next 
3  tbe  oenttitugal  maehine,  is  tbe  best  method  of 
ream  separation  I  have   used. — DOCTOB  Medi- 

[G22IXI,]— Tertloal  Boilsr.- Height  of  boiler, 
2'liu. ;  diam.  Klin,  j  heigfat  of  fnmsoe,  ISin. ;  diam, 
itbottfim,  llin.  J  at  top,  Oiin. ;  eight  tubea  lin. 
Diide  diam.,  leaning  at  an  angle  of  75'-*  single 
locioal  Baa  may  be  ased  instead,  but  I  prefer  the 
,nbes — thickness  of  plate,  ,^in. ;  working  pressure, 
lOlb. ;  openingof  safety  valve,  (in,— A.  F,  Shake- 
IPEAR,  LUttichaustr.  11,  Dresden. 


nail.     Yt 


'ou  may  get^  perhaps,  about  Ave 
y.  Hi  volti.     I  sbonld  put  about 


lOc.p.  lamps  of,  say,  1 

81b.  No.  20  on  tbe  fields,  in  sbuni  with  t 

tnre,  and  ran  it  about  -J.WO  revs,— S.  BOTTOSB, 

[G2302.]— Oranlte  TumtuB.— Holtzapffel,  i 
his  chapter   on   "Stones  and   Minerals,"    saya:- 
.Ue  of    bei  


lathe : 


is  then 


shaped  with  hi 


re  treated  like  porphyry,  that  ie 
picks,  and  finally  with  smallei 


,.   bV 


ground  with  circular  or  f 

cording  to  Ibo  figure,  hy , .... 

with  eharp  sand,  neitwith  emery,  progressing  fine 
and  finer  npon  wooden  rubfaecB,  endways  of  th. 
grain  ;  and  lastly  the  polish  is  perfected  with  fel 
rubbers  and  crocnt.  The  proeett  ia  tedioua  an> 
difficult,  from  tbe  unequal  bardneas  of  the  parti 
clea ;  in  thia  respect  granite  ia  inferior  to  pot 
pbyry."  I  have  aeon  oornndum  used  ia  India  to: 
cutting  and  palitbiug  every  known  mineral  except 
ing  the   diamond  and  rabr ;    it  is  in  every  wa; 


;Au 


—  —  .^ . been  ULable  I 

get  it  in  Kngland.— Eos. 

[fi2204.]— Pmnpa,- din,  pipes  are  plenty  la^ 
enongh— lin.  should  do.  You  should  have  an  a 
vesael  on  auction-pipe,  then  yon  would  not  have  i 
atart  the  column  of  water  with  snob  a  jerk,  cooa 

Jnently  tbe   pump  will  work   eaaier  and   with 
ullcr   barrel.    There  is  a  UtUe   less  friction  I 
baviug  the    deli  very- pi  pea    a    little    larger    thi 
soctioQ,  which  latter  ehould  be  half-diameter  oC 
pump-barrel.— T.  C,  Br' 

[62207.]- I.«KaL— A  marriage  aettlement  need 
not  be  mado  public  in  any  way.  (2)  Tbe  trade 
gaiettea  dare  not  puhliah  it.  (3)  The  husband 
mast  be  perfectly  aelvent,  including  the  liability 
entered  into  by  the  proposed  settlement ;  more  than 
that,  if  it  ia  to  be  effectnal  in  tbe  event  of  h 
future  bankruptcy,  all  existing  debte  must  be  paid 
oS.  (4)  There  ia  nothing  to  binder  the  hosbanil 
being   a    trustee,     {fi)  So  soon    aa    tha    property 


;    F.M,V 


-.  400.     Flea 


it  60ib.- 


,  the  1 


oletoattflanppoi 
oaare_particaIar 


tbe  CI 


>  heavily,  1  think  you  will 
.liar  for  larger  holea,— f.  C,  Bristol. 
[G2215.]  — apeoa  of  Ulllatonea— T 
ibese  at  lUO  (which  is  rather  low  if  4fc,  ato 
lay  abaft  and  oonaequently  engine  ibaft, 
liie  pulley,  muat  make  lUO  x  37  -f-  43  » 
per  minute.— T.  C,  Bristol . 

[62217.] — PromlBaorr  Note. — A  pr 
_}Ce,  in  proper  form  and  duly  stamped,  la 
tual  voucher  of  debt,  and  in  the  event  ol 
imouot  Ie 
-r I""'*"         "' 

.fter  payment  ol 

'[t;2218.]-IndioatlnB  Enrlne.— Aa  fi 

in  cylinder  sides  at  each  end,  quite  clear  o 
to  which  mnat  be  fitted  auiUble  cooks  to  w 
iudicatar  ia  attached.  You  must  alao  fii 
connected  to  cross  head  by  a  fork  at  frei 
which  indicator  coid  can  be  attached  a 
position  aa  to  give  a  movement  of  tbe  cord 
Jin.  The  cord  must  be  led  over  putleyt 
cator.  The  indicator  mnst  bewell  blown 
to  get  it  hot  before  taking  a  card.  Aa 
reading  diagram,  you  had  better  study  tht 
in  a  book — a  abort  reply  would  be  aaelesj 
Bristol. 

[i>2221,] — To  Affix  Oomer  Fleoea  to 
FromeB. — These  are  osually  oompoted  o 
ture  of  whiting  and  glue,  and  being  ver 
do  not  add  much  to  the  ''strength  of  tbt 
7be  best  method  is  to  scrape  oil  some  of 
ing  here  and  there  where  tho  comer  pieci 
fixed.  Now  plaoe  a  damp  doth  upon,  »i 
ihovel,  lay  one  of  the  corner  pieces  upon  t) 

be  bent  in  any  shape  to  suit  yonr  reqni 
Bru^b  ic  niib  glue,  and  hold  in  required 
fur  a  short  time  until  it  sets. — A.,  Liverpo 
[6^2-^2.] —TemperlnK  Oaat  atesl  i 
for  Hock  Boring-. — Fur  hotiug  quart!  r 
the  diggings,  we  used   i  and^  i  octagon  i 


a  file  o 


beated  tu  a  dnll  red,  and  dipped  slowly 
pendicnlarlv  into  water,  and  left  at  that 
any  letting  down.  The  cutting  face  ou{ 
slightly  curved,  not  flat.- A.,  Liverpool. 

[GJ;223.]— Dynamo,  lOOo.p.— To  H 
TONK, — Field-m:igneta,  circular  in  ascli 
diameter, Tin,  long;  yoke,  1) in.  thick,  6t 
pote-piecca  cast  with  F.M.'a  haTing  a  tim 
lu  diameter  and  forming  a  sqiura  of  6)ia. 
tare,  a  cog  ring  (faciuocti  form),  fiio.  In  d 
from  tip  of  cog  to  tip  of  oog ;  16  MOtiooa 
the  armature  with  about  Bt  So.  M  dU 
copper.  Wind  the  F.M.'a  with  Ok. 
No.  20d.e.a.    Oonnaot  the  F  JL'a  ia  ikHt ' 


20cp.  lamps  o<  «• 
for  ohajq  ' — 


•,wUI» 


ID  22,  1887. 
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lHswered  queries. 

•tfn  »l 


(HJEBIE8. 

-Alcabrklo  Oeomatry.— t  w 


lb  a  knowlSilgg  ol  Knclld  luid  tigebn,  bat 
sabkl  (Dowlean  ol  ^uslgiioiil  KeamBlry, 
irUaallid.oD-ucdlDutei-comclryr'-J.iL 
— Induofld  OUTenta.— SUissqi  TIiotd 


U>«  U  ■  north  pois  ii  broughi  a| 
I  k  sgmita-olwliwlM  dincUDo  w 


-aiMMln  Teavot  Stratoer.— t  b, 
ice  iH|wL  Tho  liuLea  iu  ajioui  alp  flllei: 
.    &•»  eu  1  nmoTe  lljli  1    1  lt.[uk  fliioi 


I- Vaight  of  Slywheel.-' 

M  OjwIiHl  ba,  uid  huw  BiftDf 


[emo.]  — Chloride  of  OBJoInm  Solution. - 


plitoD?    Oii^LC  tba 
rned  iligbtlf  down? 


a(  l^tlalIlm,  but  lnUoU  Id  galtiog  llu 
C.  C  8. 

rgiltl.l^PUton  ainsa.—Ti 

pltton  <a  H  tht  ojliaJer.  lo  llul  tl 
until  tb*  ptiwn.  or  iboidd  It  be  r 
Foil  lultcuotlODl  will  greatly  obilas—a.a  ju<Ai>..n. 

[Ma«.)-ChIorldB  ofHllTer  BftUery.  -  Woaid 
It  in  preTlous  oombifn,  ftnt  Dane  glflngoompme  lutiuo- 

(S!M).]— IfiiltIplaxBftokforDi7PI>tea.— Cu 

cbinglB*  |or  ■■  mulUplojt ")  taok  lor  dry  plttsi  ((-pile;  ? 
[8 !»«.]  -  Iiifre  Field  Byopieoe.— Win  '■  P.R.A.3." 


[«33U.]~<Bn.tterliie.— Wsnid lb. A..  H.J 


[MaiJ.]-pJtch  Plpe,-WUI  iDyooa  tell  me  how  to 

[«lll4.]— OrsKaote  In  OoonuDptlan,— Cia  My 

pblliiili,  u  recommeDiled  Or  Br.  a,  Hunler  Ut^Kuiiie  la 

[<»».]— Spiral  OrackB  In  QlMe  Bottlee.— Cu 


ud  wmi   1 


a  ran  of  tb 


W.J.tiny  boMKi 


—Honey.— Ho*  ia 


I  kitlflolkl  hoQfty  ba  d 


I  — Snlpltniio  AcidBolbe. - 

mdtopiol  conniitiiiiCui  Bulpborla 
r— A.B.G      '  '  "™" 

!— Boft  Colowre.  —  Cgnlii  nayon 


■netadtooUBwaeiiaiti.— A.P.fiiuj,ESPiti 
•  of  PotMb.— I    »Ull    I 


[flJM7.J 

"^rt.™"  "' 

"Jt^ffl^Vi'lI 

11  H  tbia 

re  Wed  oa 

' ',  M  fur  (bem  u  luta  It.— r.  W.  £. 

I  -Btaam  yorry.— Will  mag  Ot "  onn  "  kindly 


-  OeKAaaatMlii.  —  Thi*  ii  t 


[BSSiB^l-PtopOrtlon*!  filaa  of  Field  ; 


'.  lo  Urtfer  towiu  ?"L.  1.. 

[eiieg.]— Cltemlcal.  —Will  nniD  pruticii  chtmUt 


«l«hi  u  SI  lie  ud 


[oiIGl.]— Bleotria  LiOok.- 


oArmMureof  Motor,— 4.L 


_.  -I"ODrj"  kmdiy  help  me  In  my 

(■K83,]— Enilne    auery.  —  In 


dlrect-aelhii 


n  would  work  bert  tugetlier 


CS31E0.]— Small   Aooamalator.— 


[di36S.]-Aaalaaa.- 


low  long  tna  liinp  lemkiaed  llgbigd  attn  ubvglng,  iiiui 
[n:;::t.]-SookbindIiiff.— Would  uy  broLLer  reader 


[cs^fOL'.l—DefaotiTe  Hydraulio  1 

Lirl?  '-iL  !.il  .;(  m.t=t  It  about  71(1.  ;  ib 
„i.t-  .I.-[^.it  ud  tbfi.  bigljer  tluiD  um  1  1 
.in,  :  aj„:liiLrge  or  iupply  plpu,  Jin.     All 


Mm,  aU.    The  art 

-*«»»n»WTi 


ilMt  parlloa  wb 


.  dim  BM  eiHw 


your  obliging  reedon 

4»oki  wliLoiJ  prof  riH  to  ijlTd  AU  fecDOunt  of  tLa  fflovodng 
plii^UHElimTaiBltngluid,  bDI  cui  And  nottilnl  about 
Lbe  irentmeDt  ol  Hsueju.  In  on^  ■  eott  of  djutlonaiy 
work,  tha  only  nferenn  to  AiAlaulitOftt  A.  prooiiiBbeDi 
u  now  oUled  JjolieleuiU,  <rl»  UDI  it  word  itWiut  lbs 
uuliurg  ol  lluu  obunung  plaule.— HOHTUH. 
[elM4.]— Saodealmals.— HiTlngheuJ  It  aid  that 

pcKui   tyeum   could    be    euily '  cuTetted'  Into   dno- 
dL-oliuli  t-S.  H. 

[e:i«C]— Karlne  Boiler.— Tba  degree  at  ultneu  or 
t)w  «4Ur  entermg  ibe  boilei  ii  ml  olf  ai  ,t„  ud  tlut 

'    bolkrt.  wii»t«lb)  blu*li.i!offltheHiUiilieiti)l.te«ini.t 
I    H0=UllS8*>7-P'.iii.KU. 

lanM.]— Steam.- A  itam-englao  ititei.  IBJoft.  at 

■  n itrokoTper  uiuate.    Tbe  ooUooiuuinptlaii  wu  Howl. 
lutthwn.    Find  nomberol  unlit  ot  work  obtilnid  by 

;    biunlng  liaib.  (wslgbi  uf  sub.  It.  ol  wiiec  t^euumilb.) 

— PkUSLEU. 

I  :*»".]-  Photograplllo  tenaea,  —  l«mm   (or 

'  pbiitogrApblo  purputea  itra  |fi'rier*ili)'  told  without  belug 

I  HltitcLed  to  wmcrai.    La  tbere  uay  meant  of  teitlug  thBm 

■  Inthitcondltiuu?    Kio,  how  do  jou  prooesdJ— T.L.  J  . 

[e!JSS]-auM10.— I'tliero  any  rough-nnd-rsady  (est 


now    tuaCaiiu    neulj     150     pigea     — 
foDDd  ntetul    hj   ell   frktofa    wid  olook    denlers 
<    jtirellen,  iv. 
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FBOBLm  iai.,-9T  '  Blicx  Path." 


1  B-Qtteh). 

n  )lionld  iMiiFmtKBI:  trat  *  (eoond  ic 
■  Lg  1.  B-K  8. 


BuulnK.  J.  W.  Huiur,  J.  P<lmer,  J.  lUoki _.  _. 

Liok(«).A.Dwi(g). ''Knwr(t).  V.  B,  FocblB  (1),  J. 
Ilft]niu(l],A  BhUidu  (!},  lUlor  (I),  W.  HoHy-baTb 
<S].  Hiirald  M.  lluiHtu,  W.  Ha>non-Kllb»,  B.  0.  U. 
Uiawleli),).  Jbokanils. 

F.  W.  W^Toa  luv«  OTsrlogtod  lbs  teet  that  after 
BUok'a  Bnl  man  Uh  Whit*  X  li  la  otitsk. 

BLiSE,J.qalilsr  aadRsT,  B.  L.  KotiUiiiare  tbaoked 
tor  prablau.    TM  am  it  nquatad  In  Inlnra  to  dlairftm 


inSVIIta  TO  COBBISFOIIIXIITS. 


■UkaJdniMl  M  rt<  llHTOa 


porohaiBd,  gc  npUH  ilTliig 
b«  lB»»r»»J  (iMiMu  adnnlMaaBM.   f.  Ho 


•(■  MmttoB  li  mptdtUj  dn«a  W  hint  ITa.  4,  Tha 
muK  daTotad  to  lattoii  qnerlea,  and  rapllM  k  maaal  for 
tba  lananl  good,  ud  It  )•  oot  lali  to  onopj  It  witta  quia- 
Hmu  iiuk  u  an  indloalad  abora,  wblcb  an  onlj  at  ladl- 
TMoal  InUraat,  wd  lAloli,  U  BM  adrBrtlMmauti  ta  UwiB- 
■alTia,  lead  to  npUea  wbiab  an.  Tha  •Biipaiuu  Bal* 
OolnBm  '  oflan  a  abaap  mMBi  at  oMalnlns  neh  iBig- — 


•  KiUowIbs  ara  tb<  laltli 

LO  Wedniadaj  oaiiliia,  A; 


aaolll. 


— Joli ,_._.    ,_,_... 

— H.  Behmua.— SoBd.— H.  F.— J  nmbOL— Bromide.— 
0.  B.  Martao.— Flih.— a.  J.  BrDon.— DanbtlaL.— B.  A. 
Wh«lM.— J,  Batook.— J.  V.  Blew.— Pen-y-Van.— A 
CoDatzj  Panon. 
J.  I[]i.i,ER,  Oharkoll.  [Tha  quarr  wu  loHrtad.  and 
than  La  a  brlqf  nplj  on  |x  IM.  You  might  trj  mULag 
ths  emerj  vLtb  plaatar  or  oemanE,  or  aran  with  Lndla- 
nbhrr  or  fnttaperotaa.  Bwbank'e  poUelUiir  or  vhlMn- 
log  maoblna  oooilau  ol  two  o/Lkndan  plaoed  ooDoan- 
trlixU)',  the  oulat  bakni  MaUaoarj  wb[:s  Iha  lunar 
nvolvn.  Tha  lattor  la  oorarad  with  ihaapakin  harlus 
tba  wool  on,  and  Uul  larfaoa  U  plaoad  onUlde, 
ioaa  to  rob  tha  gialu  agUiM  tlw  Innn  iiirfaaa  o>  tha 
antti  oTllndar.  Va  do  not  think  than  la  ant  book  on 
tha  in^Mt;  hot  joo  mJahl  Ond  OMlnl  la 

'BMa,  ■■  Bltun,  Coltnn,  llanolaotan, 

Taln«,-t;  H.  B.  Aooter,  paallibad  kj  W.  Dsalnm,  U, 
llark-lan^  Loodoa,  KO,  pilo*  li.)— Uou  PiABMur. 


Hphilled.)— TIBKITIQH.    (Atanj 

~~>'~-'     ^ator,  01  water  oontalalBf  a  Ifttia  alnoL) 

iatviviL    {Foil  * — ' — ' '— — *■' — 

tanbo-fj™ 


Inureit  to  othen 


try  tha  jPolatiUo  ■; 


1.  Do  not  know  u 


Id  Uoncel'i "  Telapboo 
■>— SBABT.     (How   w 

'.hop.)— B.  O.'o.    (Quel 


1  ifo.  HI,  an( 


ol  print.}— Hit bo-Ulyoshinb.  (It 
nltiMljcotfaie  wlib  an  IdIqioiIi 
Elaie%Tihr.  Whf  cot  obtain  one  ol 
A  POOB  FrPTBH.  (I(  Jon  nanl 
wlnBlplat  ot  eleotrloltj  jr 


'laltj:  IMnMori.Banroea.andAppir- 
■d  br  X.  and  F.  a.  Span,  IM,  Strand. 


prie*  11a ;  bat  II  jon  want 


Lounnaai.    Wa .  . 

Bng]nea.)~B.  DKUI.  (What  do  tod  mean  b; 
gnphhi  polDtlii(T    Thin  1>  a  'Qtamiaai  o 

Bommsul;  oallad  the  "  gnpha.'  Thej  ban 
■crlbed  man^  tlmei  In  baok  Tolnmei.)— B. 
CiiEVKiiox.    (The;    an    aboDlted    vlth 


Breww,  Dlitlllor,  and  4 
■■"■■■■""— 'j  maj  Be  uutol.  It  la  pabllehad  bj  flpon 
■tie.  ad.  PoHlhljBoath'a-OomplataAnolBniilDs,'' 
Hlmpktn,  UanhaU  and  Co.,  ana  ihllllng,  will  gin  ^ 
tbg  InitnotlDa  ;au  rtqulH.)— Co&OKA.  (Wa  do  not 
know  tha  ortoa :  but  It  can  no  doabl  ha  had  of  DaTld 

ej  and  Se^  ta,  Btiai-nnat, 

with  powdered  pumloa  or  Balb  btlak.  FlaMlnolaan 
oold  water  until  lb«  bath  la  readj.  The  method  haa 
been  Iraqnenily  detorlbad.  II  jon  pratar  tbo  aold,  aek 
tor  "dipping  aold"  at  anj  drTHltan  or  larva  oll-ihap.) 
— Cbinqhtbi.  (Oertalnly.  Sea  Indloaa,  Yon  do  not 
•aiwhittbailiadaaan.)— DirsHca.  (Bj  appealing  to 
a  maglitrate,  who  will,  U  nsoMearj,  eaneol  UM  Inden- 
lone.  Good  Frldaj  and  Ohrtitmai  Dal  an  regarded 
..„.._.._.     . .  _.  .^iSy,  m 


Strand,  W.O.    It  li  pnbliibed 


aiplra  baton  then.)-A  Co 
cation  mut  be  made  ,to  tht 
Haiki  Beglitrf,  Soutbampi 

from  tha  oMea,  prJoe  ej,)— 1 
booke  and  baok  Tolnaifa. 
I  time  ago.)' 


>U  i»na  ot  Uh  ooontrr. 

Bbades.    (Appll- 


nolMiln  bai 


■qoan  on  tbo  papal'  that  It  to 
UH8.  (Tha  red  lewl  li  an 
aqoaitom  o< '    "" 


oandoitwltbsealat 
I  laid  om  In  aqaarea  ot 
a  on  the  otlgfna],  lln. 
nihaoopT.)— J.  wiL. 
ibt  ai  (aalt.  Tbo  bMt 
la  wblob  haa  iteod  the 
g  thn^-patti 


IDHM  mad*  bJ  mixing  gatlapereha  oe 
(OoalltboU 
*»,  (To.  l.lli."  Tt'ie 


Belgium   I 


I  oan  entot  tba  paying 
MlnKat 


I  from  toe  reepectivo  unlrc 

ipwlal  hoaptiaL    BLBartboli 
aeral  boapitale,  wlU  attend  I 
lotabl  J  St.  Tbomaa'a- 

laklig  your  addrei 


tha  tnla  would  laud  yon  ni 


— BligoiBEB,  OiOB.  (Ai  TOO  ban  Mao  Baarl;  ail  tbo 
noogolaad  aothoritiea,  wo  oan  only  leggcot  auplkatlon 
to  tta«  Throat  Koepltal,  Ucayl  Inn-road.)  —  Johh 
Btbodd.  (Why  not  try  BanUig'i  lyitem  7)— OBIHSON 
LiXK.  (Ym;  than  ii  no  MDyrlght  now  la  th* 
orlglnalB.)— Stock.  (Oei  Uathleion'i  -  Vada  Uanim 
tor  Inreilon,"  Mathloton  and  (3a„  Banholonaw  HooM, 
Bank,  M-Cy-amao.  (No  ;  18  li  not  too  old,  bnt  pre- 
— ■ Hui  porloda  of  Mirioa  an  antlitly  motMn  at 


EnU  anangamaot 
iniUK.    (Lcoko) 


i  III! 


Thay  bare  been  jeaorlbad  long  >!&  anl  t 
almcct  ai  aaiuMm  V-L.  DATO.  <1.  We  SiD 
tatlmatea— praotlaUIy  that  la  what  yon  id 
throngb  tha  ihOBL  1.  Ton  noit  daiUa  thii 
«.  Tea,  moat  o«iUnly.)— Ceu.  a  BLUII».  ( 
lonal  to  ^lal.  II  li  on  Iblng  to  gall  objoati 
mental  tuning  "  glnuiaakiv"  and  qnlta  am 
Deer  at  •  lUBUmnlf .  Dr.  Bdmnndi  it  tbt 
DSear  at  SealLb  tor  Bl,  Jarao'i,  Woatmlnito; 
well-knoira  London  phytlcdan,  and  bat  In  bit  t 
great  good  In  couneotlon  with  phUanlhmpi 
tdentiac  andartaUogi.     Like  all  hobbyidt,  h 


Jottlfled  In  '■> 


r.Ski: 


BABHB88'     ULEOTBOPATHIO 

lODlllle'sni  bj  all  WBtK  HEM  AND  WOUES. 

imni  or  P.<l!?oT  11  •.,  u  u/c  B.  HARSlSrCamuEj 
ITDKD  SraSKT,  UJStlOH,  vt.  (comr  ol  Bukksnr 

CEABais  ros  adtibtisd 

TMrtyWuidi  ..       .._ 

rinitPM>UT*rtlHaeali  Tin  BU^nUi  OmIM 

Ucht  Woilll '. 

ria"i7iij  liiiiiniiliiil  lijlil  n'l'iila  ""  V 

•  It  noB  to  toriH  In  mind  that  ne  Dlaflml  ilTW 
ItSr^itaie  I  no  ^Guion   li   mida  w  wfUl    i 

ntelMput  ol  taea*TwUi»mt,ia 

nonca  to  sn^cBiBiBfl 

HoUo«»y'a  PUIa  pnrlfy  the  blood ,  tegn 
■ad  modlflBiDfrvalaUan  and  iBi'plnUaa. 

OHK  IXCHAB8I  ooLnu 

Tht  cAai^o  for  Extkangt  Hotiott  it  Sd.  far 
M  iHriii,  and  3d.  for  »vtn/  nicaiding  S  « 

Oood  Valna  Offlgred  (twb  or  laitnmanM 

Uodl  of  Bond  «  np4lnbl«  Mantlda    ApuLluiMA.  — C 

SIldOBp  many  different,  rienroilgmaa,  ^.  B 
Wanted,  nna  to  Ihree-korge   launch  IfUhln 

FiUlcn,  LUbt,  lUlatiil  Bn«,  S>Ii<r-nl»,  ud  Bw 
jC6Q  wDfili  HAanwAB*  cflind.— llu£aiau3,Bi«k-biiiUi] 

Wanted     good    Uodel    Bteamer,   wltfaDnt  em 

Optlmna  Printing  PTeaa,eoatUi.  Olla 
Newton'i  Three-wlck  lantern,  omt  £4  ti ,  i 
a.  Slldei.nkinnd,  a  10^  (o.  ili.  lot,  oc^oftm  1.  a^bc 

Splendid  SimmiDB  Dysajno,  lOOcp.  Ilgl 
iTiiuUo  Ivmliiali  ;  nsUd  sili.  Biuioli,  IlitAtiiaduir. 
}BSWlLT.,7i,a«lJ>taii>Tillvraiul.  Wwenilitas. 

l^ln,  oentre  back-geand  Benoh  Iikths.  be 

tjln.  Wltb  Minor.  In  Innsr  and  outar  ■ 

Orgsinette  with  30  tunei.  wanted  email  Sca 

Staun  aaan,  Wa.  Lathe  Wheal,  ilngla  >] 

Ttoa  and  Hi.  Bench.  Youtb'i  Tricycle,  ariodii 

Sli'ttep  Clutmber  Orsan  lor  Piano  or  Ti 
rnnhu  (anionlAn.  IL  Wuann*,  Bcxlej  aHlli,  gmb 

"  BanUno'a_^  Applied  Xcohuiics.^ 
Trltyola,   Bodge'i    OonTertlble     Soctetda, 

OaaHll'a  *  PmnlKr  "  and  "  T>ohMlo> 
ubM     oitallf^  «.  ^■oora.'^irSiM^lt  ■■■■■ 
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AND  WOULD  OP  80IEN0E  AND  ABT. 
FRIDAY,  APRIL  29,  1887, 


I     THB   MOON   AND   THE    WSATHEB. 

f  f\^  **1  sorriving  paeudo-enperetitions  that 
^~f  of  the  inflnence  of  the  Moon  on  the 
«ntber  die*  the  hardest ;  and  the  helief  that 
tba  (so-eatled)  "changes"  of  the  Moon  are 
■ocompaaied  or  followed  by  changes  in  the 
WnditlOii  of  the  'torraatrial  atmosphere  a 
■till  to  be  found  among  a  yery  large  nnmber 
IDdMd  of  otherwise  educated  and  enlightened 
people.  Let  us  first  see  in  what  form  thia 
belief  has  been  moat  widely  current,  and 
khan  glance  at  the  grounde  on  which  it  is,  or 
ia  nipposed  to  be,  founded.  During  the 
•erliar  years  of    the    century  acarcely  an 

,    Blmanac  appeared  which  did  not  contain  the 

' '  fidlowing  table,  prefaced  by  some  such  ra- 
nurio  as  that  it  was  "  the  resnlt  of  many 
jwa'  actual  observation  "...  was  "  con- 
■boeted  on  a  due  consideration  of  the  attrac- 
tion  of  the  Son  and  Moon  in  their  several 
poutiotu  reepecting  the  Earth,"  &&,  and 
Utterly  additional  weight  was  attempted  to 
be  oonfeiTed  on  it  by  the  bold  assertion  that 
'  itwaa  the  prodnotion  of  "  Dr.  Herscbel,"  and 
tiut  it  was  "constructed  on  philosophical 
principles." 


If  Moon  ohuig«    Id  S 


In  Winter. 


1  fPiir  if  wi 
6    „    8    „        !j      SW 
8    „  10    „        A  Riinr    if 

■(.     orSW 


Vct;  niny.       Sdow  and  B 

Cbangesble.       Fur  and  m 

Fair.  F.ir. 

'ind  ("Fair  . 


1  10 


ni^t  I         Fair. 

5  mug.  ;         Fait. 

*    ,1        iCold:  •howerv. 

6  n        I         Bain. 
8    -        WindaadTaiD. 

Chaugeabie. 


(-Fair  and  Froitj 
)     if   viad  N  oi 
"i     NE. 
CRainifBoraW. 


wind  3  or  8W. 


Raia  or  laow. 
Cold  j  windy. 


Wo  shall  have  something  to  say  about 
HcTSohel's  connection  with  thia  rubb'iah  pre- 
■ently  :  meanwhile  let  na  examine  it  in  the 
light  of  familiar  astronomical  facts.  And 
first,  as  to  the  moon  "changing."  To  hear 
the  majority  of  people  talk,  one  would 
muginethat  a  "change"  of  the  moon  i»  in 
tomesunse  cognate  with  a  conjuring  tricit ; 
in  which  the  performer,  after  showing  that 
he  baa  nothing  in  his  hand,  instantaneously 
produces  an  egg,  an  orange,  or  a  ball  from  it. 
Now  nothing  could  weU  be  farther  from  the 
tnith  than  thia  :  the  fact  being  that  the  moon 
U  <awiyi  changing— -01  second  before  con- 
junction she  is  waning,  'Ol  second  after  it 
■he  is  waiing,  and  so  throughout  her  monthly 
jath.  When  her  (celestial)  longitude  ia 
identical  with  that  of  the  aun,  she  U  said  in 
the  almanacs  to  be  "New":  when  such 
bngitnda  differs  90' from  the  sun's  towards 
the  east  she  is  in  her  "  First  quarter  "  :  when 
wey  are  separated  by  180'  the  moon  is 
"P^":  and  when  she  has  travelled  to 
™t  point  in  her  orbit  in  which  she  is 
W'  to  the  west  of  the  snn  she  is  said  to 
fw  in  her  "Last  quarter  "  ;  in  each  case 
''  Iwing  assumed  that  she  ia  viewed 
from  the  Earth's  centre.  The  use  of  the 
*0(d  "  change,"  then,  in  connection  with  her 
psntion  in  these  four  points  of  her  orbit,  is 
Holecism,  pure  and  nimple.  If,  though,  we 
WW  look  at  the  table  above,  and  asaume, 
•■porarily  and  for  the  purpose  of  argu- 
Wnt,  that  a  "  ohaoge  "  of  some  sort  actually 
»«  take  place,  let  us  see  where  its  pre- 
whMB  will  land  ns.  It  gives,  it  wiU  be 
*«w*«a,  prognostications  of  the  weather 
tUa^  to  be  uoident  upon  the  time  of  the 
TOb.  XLT^Xb.  US8. 


Moon's  changsa ;  but,  unfortDnately,  the 
Earth  turns  on  her  axis  in  24  hours  of 
sidereal  time— i.e.,  in  23h.  56m.  4'09s.  of  our 
ordinary  time,  which  time  is  derived  from 
the  Snn,  and  as  this  turning  talcea  place 
from  west  to  east,  when  it  is  noon  at  Green- 
wich it  must  be  lb.  p.m.  at  any  station 
15°  east  of  our  National  Meridian,  an<l 
lib.  a.m.  at  any  point  lii"  west  of  it.  Let 
us  talcs  a  hypothetical  example  and  see  hoir 
tbis  will  operate.  We  will  imagine  that 
the  Moon  ia  New  at  lb,  50m. 
early  morning  at  Greenwich  on  any 
given  day  in  summer.  Well,  as  this  is 
between  I'ib.  and  2h,  in  the  morning,  wo 
ought,  according  to  our  table,  to  have  the 
weather  "  Fair.'*  Now  Berlin  is  .^3m.  35a, 
east  of  Greenwich,  and  hence  the  local  time 
of  new  moon  at  the  last-named  place  will  bt: 
2h.  43m,  35s.  a.m.  But  this  is,  obviously, 
between  2h.  and  4h.  in  the  morning,  when  a 
"  change  "  brings  "  cold,  showery  "  weather  i 
We  have  only  to  trace  similarly  the  allied 
effects  of  the  lunar  phases  right  round  thc- 
24hour8,or360°of  longitude,  to  show  in  what 
an  utterly  hopeless  mass  of  contradiction 
such  a  theory  will  land  us.  That  the  same 
moon  shonld  at  the  same  moment  produce 
diametrically  opposite  weather  in  England 


and  in  Pmssia  h 

its  naked  absurd     .        , 

that  Sir  William  Herschel's  name  was,  and 

occasionally  still  is,  attached  to  the  table  on 

which  we  have  been  commenting.    Here  ie 

a  denial  of  that  most  eminent  astronomer's, 

extracted  from  Vol.   XXXIV,  p.   237,  of  the 

PhUotophical  Magazine. 

"Many  of  the  public  papers,  for  a  length 
of  time  past,  have  occasionally  ascribed 
certain  predictions  of  the  state  of  the  weather 
to  me,  and  several  of  them  have  lately  gone 
80  far  as  actually  to  prefix  my  name  to  what 
they  hare  called  a 'Weather  Table,'  in  which, 
according  to  certain  changes  of  the  moon, 
wind,rain,8now,frost,i£:c.,  are  prognosticated. 
Such  a  table,  by  some  mistake,  has  even  been 
verv  lately  inaerted  in  a  very  respectable 
philosophical  magaiine.  In  justice  to  myaelf, 
therefore,  I  thinic  it  highly  necessary  th.it 
the  public  should  be  undeceived  by  my  dc- 
cldring  that  the  table  pretended  to  bo  of  my 
construction,  as  well  as  every  progn  oat  lea  tion 
of  the  state  of  the  weather  that  ha.f  appeared 
in  the  newspapers,  as  ascribed  to  me,  are  all 
gross  impositions, 

"William  Hersciiel. 
"  Slough,  near  Windsor,  Sept.  IG,  180y." 
We  may  add  that  we  have  also  seen  this 
table  ascribed  to  Dr.  Adam  Clarke  ;  but  the 
late  Admiral  Smythe  alleged   that  it  was  a 
lere  piracy  from  an  out-of-the-way  work, 
Curioaiora  et  Selectiora  Variarum  Hcienta- 
nm  Misoellanoa,"  by  Martin  Sient-Jvany. 
"  But,"  we  have  heard  people  say,  "as  the 
lOon  influences  the  tidts,  why  should  it  not 
affect, the  atmosphere  too  ? ''     To  wliich  the 
mediately  obvious  reply  ia  that   the  tides 
1  a  semi-diurnal   phenomenon  ;  eo  that,  on 
this  principle,  the  weather  ought  to  change 
twice  a  day  also  I  A  conclusion  too  ridiculous 
to  be  entertained.      Nevertheless  the   moon 
does  inSuence  the  atmosphere  by  causing  the 
production  in  it  of  tides  so  minute  as,  under 
ordinary  cirumstances,  to  be  maaked  by  other 
fluctuations.     The  existence  of  these  atmo- 
spheric tides  waa  first  deSnitely  established  by 
the  obaervations  of  the  late  Professor  Daaiell, 
made  on   Boxhili,  in  Surrey.     It  is  pretty 
ident  that  observations  made  merely  at  the 
sea-level  would  not  suHico  for  the  detection 
of  such  tides,  becaose,  of   course,  the   moon, 
ere,   in  piling   up  a  higher   column 
of   air  beneath   her    would  also  attract  it ; 
and  opposing  such  attraction  to   that  of  the 
earth,  pro  lania  diminish  its  weight  (and  that 
of  the  heightened  column  of  mercury  in  the 
barometer.)  But  if  the  tide  exists,  the  upward 
diminution  of  pressure  ought  to  be  slower 
under  the  moon  ;  and,  as  a  matter  of  fact, 
Daniell  found,  from  observations  made  when  I 


the  moon  waa  near  the  meridian,  that  his 
barometers  at  the  top  and  at  the  bottom  of 
Box  Hill,  read  more  nearly  together  than 
when  she   waa    close    to    the    horiaon.    If 

though,  we  most  reiterate,  these  minute  tides 
influenoed  the  weather  in  the  slightest 
degree,  it  must  change  twice  a  day — a  sup- 
position too  ridiculous  to  merit  farther 
notice. 

A  curious  kind  of  superstition  in  conneo- 
tion  with  the  moon  and  the  weather  prevails 
pretty  extensively,  in  the  shape  of  a  belief 
that  when  the  young  moon  is  "  lying  on  her 
back'' — in  other  words,  when  the  line  join- 
ing her  cusps  is  nearly  or  quite  parallel  to 
the  horizon,  she  is  "  holding  water," 
and  rain  will  certainly  follow.  .  .  - 
How  this  idea  arose,  it  would  be  idle  to 
speculate  ;     but    the     explanation     of     the 

Ebenomenon  itself  is  sufficiently  simple, 
a  the  outset,  the  moon  ia  never  much  more 
than  5°  either  to  the  north  or  south  of  the 
Ecliptic,  or  apparent  annual  path  of  the  Sun 
through  the  heavens.  Now  the  line  adjoining 
her  cusps  (the  sharp  points  of  her  crescent)  ii 
always  square  to  a  great  circle  passing  throngh 
the  snn  and  moon.  Two  minutes' study  of 
a  celestial  globe  will  show  how  variableisthe 
inclination  of  the  Ecliptic  to  the  horison, 
and  consequently  that  of  the  line  joining  the 
cusps  of  Uie  moon  also.  Early  in  March, 
after  sunset,  and  at  the  end  of  September, 
before  sunrise,  the  inclination  of  the  Ecliptic 
to  the  horizon  is  some  02'.  Hence,  if  the 
moon  were  in  the  Ecliptic,  the  line  joining 
her  cusps  would  be  inclined  about  2ti'  to  tho 
horizon.  If,  though,  we  suppose  her  to  be  at 
her  greatest  distance  north  of  the  Ecliptic, 
the  great  circle  passing  through  her  centra 
and  tho  sun's  maybe  inclined  lU'  (or  even 
more  than  this  according  to  her  ago),  with  the 
result  that  if  very  young,  the  liuo  joining 
her  cnsps  may  be  parallel  to  the  horisoo. 
When  thia  condition  of  things  obtained  at 
the  end  of  last  February,  all  meteorological 
observers  will  remember  how  the  popular 
idea  that  it  is  indicative  of  wet  weather,  wn« 
Ealsified. 

Finally,  the  most  elaborate  comparisons  of 
meteorological  records  made  in  b'rance  and 
in  this  country  (in  which  the  <ireenwich  ob- 
servations for  forty  years  were  carefully 
collated  with  the  moon's  phases  during  that 
period")  hare  sutEced  to  show  that  no  conneo- 
tion  whatever  exists  Iwtween  them.  Tho 
4oUtary  olwervable  effect  of  the  moon  upon 
our  atmosphere  was  believed  by  Sir  John 
Herschcl  to  be  exhibited  in  the  tendency  lo 
disappearance  of  cloud  under  the  Full  Moon 
("Outlines  of  Astronomy,"  p.  ■2'I5),  and  this 
lie  attributed  to  the  heat  radiated  from  her 


RBVIBWS- 

T!u!  Mechiaica  ■>/  Muchhrry.  By  Ai.rx.  B.  W. 
Kkmnkdy.  London  :  MacmilLu  and  Co. 
"^HIS  work  has  been  some  time  in  prc- 
L  paration,  and  portions  even  in  type  for 
several  years,  as  it  is  based  on  the  lectures 
ilelivered  from  time  to  time  by  Prof. 
li^ennedy  to  the  students  in  his  classes  at 
University  College,  That  fact  will  account 
Tor  the  methods  adopted  in  treating  special 
f^nbjecta,  which  migat  have  been  moiiilied  if 
the  work  of  other  professors  could  have  been 
utilised.  The  volume  deals  with  tho  me- 
of  constrained  motion,  and  is  a 
notable  addition  to  the  bories  of  "manuals 
fur  students '  issued  by  the  publishers.  The 
Irst  six  chapters  deal  with  problems  which 
tre  in  reality  geometric  ;  but  chapter  seven 
.atrodncaa  the  dynamics  of  mechanism,  and 
then  Prof .  Kennedy  found  himaolf  obliged  to 
choose  between  the  adoption  of  »omo  system 
uf  absolute  units,  or  the  use  of  the  word 
"pound"  as  the  name  for  a  unit  both  of 
weight  and  of  force.  He  has,  as  we  think 
wisely,  retained  the  pound,  and  thus  made  his 
work  more  acceptable  to  engineers  than  it 


ass 
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othomue  would  havo  been,  though  there 
Home  other  tenchera  who  will  fail  to  agree 
Tith  him.  As  the  translator  and  editor 
of  Reuiennx'R  great  work,  it  ia  natural 
for  Prof.  Kennedy  to  adopt  the  nyntem 
(if  aDalyaisDctforth  in  the  "  Kinematica  "  of 
the  Berlin  (trofessor,  and  his  first  few 
chnpters  arc  moiulyaaummarj  of  Beoleaax; 
but  those  Tvhioh  follow  are  based  on  entirely 
different  lines,  and  are  the  result  of  Prof. 
'  Kunncdy's  practical  experience  o*  a  teacher. 
Wherevei'  it  U  posaible  the  graphic  method 
of  treating  a  problem  is  adopted,  because 
cn^inecrH  and  students  can  as  a  rule  use 
drawing  instruments,  while  few  are  familiar 
with  aualytical  mathematicH.  The  notes  on 
'  wheel  teeth  anJ  gearing  might  be  studied 
with  adrantago  by  many  who  now  worlc  h; 
rule  of  thumb,  and  not  a  few  will  read  witl 
attention  Prof.  Kennedy's  section  on  disc 
entwines,  in  which  ha  describes  those  remark- 
abb  devices— the  Tower  and  the  Fielding 
engine  (the  latter  is  fully  illustrated  in  No. 
1,0i)G).  In  the  chapteronFriotion,theauthor 
commences  by  treating  the  subject  in  the 
familiar  manner,  but  says  subsequently  that 
engineera  have  to  deal  with  lubricated  sur- 
faces moving  with  high  velocity  and  under 
varying  pressures,  in  which  conditions  the 
"laws"  of  friction  not  only  are  not  true, 
but  fail  to  represent  approiimately  the 
more  complex  phenouiena  with  which 
they  have  to  deal.  Throughout  the  work 
Professor  Kennedy  has  endeavoured  to 
placo  the  various  subjects  before  the 
student  in  the  scientific  manner,  and  if 
readers  cannot  understand  at  first,  they  will 
do  well  to  persevere  until  they  comprehend 
the  full  meaning,  for  a  little  learning  of  the 
kind  is  worth  more  than  all  the  rules  of 
thumb  known  in  the  workshop.  For  that 
reason  we  commend  Prof.  Kennedy's  book 
to  the  attention  of  machinists  and  all  inter- 
ested in  the  study  of  machinery, 
n.'  Porlahh'  Engine.  By  William  Dyson 
WANSCi;i)Li;i[.  London:  Crosby  Lock- 
wood  and  Co, 
Tub  author  of  this  work  tells  lu  that  in 
Trevitbick's  engines  (circa  1803)  we  liave  the 
esseatiaU  of  the  portable  engine,  which  woe 
first  seen  as  nn  engine  upon  wheels  at  the 
Boyal  Agricultural  iShow  held  at  Liverpool 
in  1841.  With  that  invention,  a  rotary  disc 
eDgine,  constructed  by  Eansomea  and  Sims, 
of  Ipswich,  nnder  a  patent  obtained  by  Mr. 
Henry  Uavies,  of  Birmingham,  the  history 
of  the  modern  "portable"  commences.  It 
had  a  vertical  boiler  carried  upon  a  single 
pair  of  wheoU,  and  could  bo  drawn  by  one 
horse.  The  crankshaft  was  fitted  with  a 
universal  joint  coupling  it  direct  to  the 
threshing-machine.  This  engine  received 
the  warm  commendation  of  the  judges  ;  but 
much  diHiculty  was  experienced  in  over- 
coming the  ]ircjudiccs  and  the  f^ars  of  the 
farmera,  who  naturally  without  experience 
-objected  to  the  introduction  of  a  steam 
fnritace  to  their  rickyards.  Makers,  however, 
oontinncd  to  persevere,  and  by  means  of  suc- 
cessive improvements  brought  the  portable 
engjno  to  a  high  d^ree  of  perfection.  Little 
improvement  haii.  However,  been  made  bince 
UJ72,  and,  indeed,  the  portable  engine  of 
to-day  i.)  in  all  essential  features  identical 
with  that  of  twenty  years  ago.  Mr.  Wans- 
broagh'a  work  isan  excellent  textbook  of  this 
Qsefu  form  of  engine,  for  while  it  describes 
witfc  all  nuciG'^ary  minuteness  the  details  of 
TiUioos  devices,  it  is  free  from  a  suspicion  of 
reuommendin:;  :iny  ono  maker's  productions, 
or  uf  pretending  to  select  an  engine  from 
timongdt  ilio  many  competitors  now  in  the 
tojixisic,  I'riicuuding  in  a  business-like  way, 
wfaiGh  eommeuiln  it-K-lf  to  the  reader  desirous 
of  obtainii':,^  information,  Mr.  Wnnsbrongh 
commenccH  witli  an  elementary  description 
oC  tko  high-prussure  steain-eii.»i[io  and  Iha 
looamolivu  type  of  boiler,  in  which  ho  con- 
trives to  convoy  an  accurate  idea  of  tlic  work- 
ing of  the  apparattis  in  a  remarkably  clear 


manner.  That  is  followed  by  a  chapter 
entitled  "  Units  of  Connection,"  in  wEiich 
various  fastenings  and  connections  are  illns- 
tratod  and  explained.  Then  we  have  the 
"  construction "  of  the  engine  with  its 
accessories,  and  ditto  of  the  boiler,  followed 
by  a  chapter  on  the  slide-valve  and  its  action, 
in  which  use  is  made  of  the  Zenner  diagram. 
This  chapter,  and  that  on  the  Indicator  Dia- 
gram, will  be  useful  to  many  who  are  not 
specially  interested  in  portable  engines,  the 
illustratioD  showing  an  indicator  diagram  in 
seven  different  positions  ;  that  is,  in  the  prtv 
cess  of  being  drawn,  rendering  the  matter 
clear  to  a  student  possessed  of  only  average 
intelligence.  The  chapter  on ''Hints  to  Pur- 
chasers ''  contains  a  good  deal  of  common 
sense  and  practical  wisdom,  and  completes  a 
manual  which  may  be  recommended  to  the 
attention  of  all  users  of  portable  engines,  and 
to  boy  era  and  owners  of  steam-engines 
generally.  The  book  is  freely  illnttrsted 
with  plates  and  illustrations. 
The  Sleam-Enginf.  By  George  C.  V. 
HOLvns.  London ;  Longmans, 
is  one  of  the  well  known  series  of 
Textbooks  of  Science  issued  by  Messrs. 
Longman  and  Co.,  and  covers  the  whole 
field  expressed  or  understood  by  the  title 
'■  Steam- Engine."  The  author  is  a  Whit- 
worth  scholar,  and  secretary  of  the  Institu- 
tion of  Naval  Architects  i  he  is  aware  of  the 
need  for  an  elementary  textbook^dealing  in 
a  manner  suited  to  the  abihties  of  beginners, 
with  subjects  intimately  connected  with  the 
steam-engine  as  an  economical  means  of  ob- 
taining motive  power,  and  he  has  accordingly 
dealt  at  some  length  with  the  modern  science 
of  thermodynamics,  or  the  fundamental 
princi|>les  underlying  all  practice  in  connec- 
tion with  heat  engines  ;  with  the  effects  pro- 
duced by  the  inertia  of  reciprocatiilg  parts 
on  (j^uick -running  engines  ;  with  the  geo- 
metrical methods  of  dealing  with  slide- 
valrea  ;  and  with  the  methods  for  diminishing 
the  lo^iKcs  of  efficiency  in  expansive  engines 
g.,  superheating,  steam- jacketing,  and 
ipoundmg.  The  author  has  availed  him- 
self freely  ot  the  information  to  be  found  in 
such  classic  works  as  those  of  Rankine  and 
Cotterill,  of  Zeunerand  Clerk- Maxwell,  as 
well  as  in  tho  Tranxacthni'  of  the  societies 
which  devote  attention  to  tho  subject :  the 
result  is  a  textbook  in  which  tho  student 
will  find  all  tho  information  he  needs  to  give 
him  a  comgirchcnsive  nnderstanding  of  the 
nature  of  the  iiteam -engine  in  theory  and  prac- 
andto  proparehim  for  taking  up  the  more 
elaborate  treatises  on  branches  of  the  sub- 
ject. The  author  baa  not  assumed  that  his 
readers  have  any  acquaintance  with  the 
sciences  of  heat  and  motion  ;  but  they  will 
require  a  knowledge  uf  elementary  mathe- 
matics and  geometry  to  follow  him.  Ex- 
amples are  giren  in  the  text,  where  it  is 
advisable,  to  explain  as  fully  as  passible,  and 
at  tho  end  of  the  work  there  is  a  long  list, 
'bicli  will  serve  as  exercise  questions  and  a 
leans  of  testing  tho  knowledge  acquired  by 
the  studeut.  The  volume  contains  more 
hati  'JLH)  liguTPs  and  diagrams,  and  is  an 
'xccUent  addition  to  the  series  of  which  it 
forms  a  ]iart. 


iiircii  tho  title  of  this  work  would 
apparently  limit  it  to  a  descriptiou  of  the 
various  lnni|is  usc-il  for  electric  lighting,  it  is 
in  reality  a  practical  handbook  containinn  on 
iccount  of  the  now  numerous  inventions 
mi)ioy«l,  with  the  exception  of  dynimos, 
vhith  are  described  only  in  principle, 
with  a'  section  devoted  to  their  clKciency 
rill  application  to  electric  liijhtitia.  Dr. 
[aier  is  an  advocate  of  the  new  light. 
Iiich  he  says  has  proved  iis  (ujieriority 
_vi'r  nas  in  every  point  except  iiv\l  of 
price  ;  but  ho  is  fain  to  confess  that  "  so 
long  as  dynamos,  stwm  or  gaa-CTigines,  »o- 


eumnlators,  primary  batteries,  in  their  preseat 
form,  are  employed  for  generating  electricity, 
gas  will  maintain  its  monopoly,  people's  eye- 
sight will  Bufier,  their  blood  will  be  poiMiiC)^ 
their  existence  dnring  a  considerable  portion 
of  their  lives  will  be  rendered  miserable  bj 
our  present  methods  of  lighting."  Xhg 
volnme  belongs  to  the  "  Specialists'  Series' 
issued  by  the  publishers,  and  oi> 
tains  a  brief  but  sufficient  dev^iption  vl 
nearly  all  tb»  modem  appliancea  used  for 
electric -lighting,  with  much  useful  intonw- 
tiou  for  th9se  who  contemplate  expennunrt- 
ing  with  the  best  substitute  for  gas  ;  batit 
should  be  clearly  understood  that  the  electzit 
light  is  more  expensive  than  either  gH  tr 
mineral  oiL  It  has  advantages  which  ia 
certain  circamatanoes  compensate  for  tk 
extra  coat. 


Melbourne  ;  Cassell  and  Co. 
We  have  previously  referred  to  this  wot 
-LS  the  best  of  its  kind,  for  it  is  a  labotafaar 
ind  lecture  course  for  fiiat- year  students  oE 
alectrioal  engineering  based  on  the  pnctwl 
definitions  of  the  electrical  units.  Etectnoto 
is  a  science  which  demanda  a  great  dosl  a 
experiment  or  laboratory  practice  frou  t 
student  who  would  grasp  comprehensifilj 
principles,  and  althongh  thisvolnat 
contains  over  500  pages,  it  comprises,  with 
some  additional  matter,  only  the  subatAnce  of 

first  year's  course.     Prof.  Ayrtoi 


giving  the  second  and  third  year's  work 
the  complete  course  for  students  of  electrical 
technology  which  he  has  developed  ;  bat  iM 
that  as  it  may,  the  present  work  will  U' 
found  useful  by  teachers  a-i  a  basis  of  a 
practical  course  of  instruction,  and  studenll 
who  can  afiord  to  make  or  purchase  soma«l 
naef  q1  apparatus — especially  ma- 
suring  instruments, — will  be  able  to  folloT 
the  coarse  wil^  advantage,  evan  in  ttl 
absence  of  laboratory  instruction. 
asea  directions  are  given  for  making  tu 
ipparatus,  but  in  every  sense  the  work 
treatise,  as  its  title  claims,  on  practieal 

■\Ve  have  also  received  Eltrfrieity  o 

Trtatmfnt  af  Distal,  by  JaMKM  R.  TfSMEI, 
M.H-C.S,  (London  ;  E.  W.  Allen),  a  tn* 
worthy  guide  to  the  use  of  the  current  ia 
therapeutics  ;  giving  an  account  of  whit 
electricity  will  accomplish,  from  the  practieu 
experience  of  the  author  and  other  well- 
known  physicians'  and  surgeons. Jarrtliti 

Noncieh  Almanack  and  Dirtctoi-ij  (NorwiA: 
Jmrrold  and  Sons)  is  a  model  of  a  locd 
directory,   full    of    information    about   thi 

eaatem   counties. The   ABC   of  Moder* 

[Dry-plale}  Photograph'j  (London  :  Stereo- 
scopic and  Photographic  Co.)  is  a  new  aid 
greatly  enlarged  edition  of  a  well-known 
mannal  of  the  popular  art,  containing  illos- 
trations  of  specimens  from  the  Amatew 
Photographic  Exhibitions  promoted  by  tks 

company. Compl^U     Handbook     on    iht 

Manatitme'il  of  Accamulnlori,  by  Sir  DatiO 
Saliimon»,  Bart,  (l^ndon  :  Whittakeraad 
Co.),  is  the  second  edition,  revised  and  en- 
larged, of  a  valuable  little  book  written  by 
)ne  who  has  had  much  praciical  exiwrienee 
n  the  actual  working  of  accumulators.  Tb« 
frontispiece  is  a  ]ihotograiih  of  the  interior 
of  the  accumulator  house  at  UroomhiU,  with 
smaller  pictures  of  the  engine-house,  boiler- 
house,  dynamo  and  engine-rooms,  labq/tatory, 
Broomhill,  and  a  portrait  of  Sir  tlaviA-  Thi 
tittle  book  is  invaluable  to  those  «ibont  to 
their  experienco    wilh    jaccums- 

lators, Practioil  EUcirlc  Liqhiht  j.byi 

Bnoui.CT-HoLMKS  (London  :  K.  arfd  F.J- 
Sjion),  is  the  third  edition  of  A  wrfj 
maiiUfU  to  engineers  and  others  CTsaifW 

with    electric    lighting. Dyna^iti  fi' 

Bfgiimevn,  by  the  Rev.  J.  fi^  t^ 
(London ;    UacmiUan),    explains      '^ 
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wstar;  principlea  of  dynamioB  ._  .. 
tumu-  etailj  nndaratood  by  those  poBBeased 
Eordiauj  mathematical  attaiumento.  There 
ra  a  number  of  examplea,  with  qowtioas 
ram  examiuatjoii   papers  and  the  auawen. 

St^rtt  on    the    Colonial  Seelitmt  of  thr 

iiAibitloa,  edited  by  H.  Trdkmas  Wood, 
LA.  ^London  :  W.  Clonce  and  Soiu),  ia  ; 
aUaobon  of  the  reports  made  on  the  exhibits 
t  the  recent  "  Culindaries,"  which  may  be  of 
nw  no.  They  have  been  prepared  under 
la  mperrision  of  the  Council  of  the  Society 

t    Arta. All     Iiilrodaction     to    ilachin/; 

hvtoii^  and  Dteign,  by  David  Ali.as  Low 
London :  Longmans],  is  a  oaefnl  work  for 
lOM  who  desire  to  acquire  theskill  and  kuow- 
idm  neceesary  for  making  working  drawings 
-vmX  U,  for  those  who  are  seeking  to  enter 
W  dnwing  office.— CAwi/gfr^  for  Be- 
BM<n,  by  B.  L.  Taylor,  F.I.O.,  F.C.S. 
[rtodon  :  Sampson  Low  and  Co.),  is  an  in- 
n^iotion  to  the  stndy  of  the  science  ia- 
Mlded  primarily  for  the  elementary  stage  of 

M  8.  and  A.  examinations.' The  Mystenj 

^Gravitjf,  by  J.  Phaser,  C.A.  (London 
i^man  aod  Sons),  is  a  thonghtful  tractate 

0  B  nther  puzzling  Buhjeeii.-^—BeginJter'ii 
Hida  to  Bolderiag,  by  Herbert  Jo-ne.'^ 
Eirarpool :  Gr.  EllamB),  will  be  found  nsef  ul 
^^Mme  who  wish  to  learn  the  details  of  the 

etb(  toldering. A  Photograph,  andlIoa> 

*Tate  It  (London  :  Home,  Thornthwaite, 
rA  Wood),  ia  a  pamphlet  and  price-list' 
■  vliieh    a    great    deal    of    information 

1  Wnqtiuwd    into    a    small    space. 

L  Ibxttoiaf  Praetieal  Solid  Geometry  oom~ 
a«l  by  W.  G.  BOES,  Major  K.B.  (Casaell 
■dCo.),  ia  adapted  to  the  requirements  of 
"■™' —  atndents  and  draughtsmen  by  ths 

f  of  Mometrical  drawing  and  forti- 

pi»ni   at    Woolwich. The    Manual  oj 

fmrniealion,  by  Locia  Sihi-son  (Manchester 
laAndrew  and  Co.),  will  be  found  a  useful 
fill  by  those  vho  hare  to  pnrchaae  lubri 

takfor  machinery. Ejxreise$  in  Wood- 

IJWwg, by  W.  C.  Unwis,  F.E.S.  (London  : 
■■pnana),  is  a  set  of  drawings  for  use  in 
hntraft  classea  and  in  elementary  and 
Hninl  schools.  It  will  be  found  admirabl' 
^plad  for  its  purpose,  as  it  covers  a  gooi 
■H  of  the  work  of  the  pattern  shop,  as  weL 
IWich  of  that  daily  done  by  the  carpenter 

•djeiner. Science  in  a  PetroUum  Lamp, 

'W.  E.  FOLLEYLOVB  (Birmingham  :  J.  G. 
nmond  and  Co.),  is  a  readable  brochure, 
_  how  much  of  interest  can  be  made 
t  of  BO  aimple  a  thing  as  an  ordinary 

eAd  lainp. Elementary  and  Advanced 

mvUvt  Oeometry,  by  W.  S.  Bisxa,  P.S.Sc. 
MMon  :  Simpkin,  Marshall,  and  Co.)  is  s 
U  tmtiae  oy  the  author  of  a  "  Course 
Qwmetrical  Drawing "  which  met  with 
jMantOe  favoor.  The  chapter  on  Graphic 
i&nMtio   will    be    trelcomed   by    many 

ybkra  also  to  acknowledge  the  receipt  of 
iftt  E»ffbi6i  ajid  Engine  Ranning,bjJoaiiv\ 
■B  (London  :  Sampson  Low  and  Co.) ; 
Af  Otology  of  England  and  Walu,  by 
IMtCE  B.  Woodward,  F.G.8.  (London  : 
.  Philip  and  Son) ; — and  The  Electric  Motor 
^ib  A^iliealiom,  by  T.  C.  Martin  and 
Vetzlbk  (London  ;  E.  and  F.  N.  Spon). 


ELICTBIC  LOCOUOTIOir. 

^SSKE  can  be  no  doabt  that  if  it   ware  not 

L    foi  the  red  tape  which  hampers  every 

Inrin  in  this  country  we   might  by  this 

haave  had  more  practical  experience  of  the 

■9  of   electric    locomation   than   we  can 

m  from    the    succesdial  experiments  at 

^pml,  Brighton,    and    at    Port  Rush   in 

ad.    Id  the  United  States  eleotrio   tram- 

I  sn  at  work  in  many  of  the  larger  citiea, 

inpaiations  are  being    made  for  widely 

■ding  the  new  metrhod  of  traction  ;  while 

V  Ooatinent  of  Eniope  there  are  at  least 

I  tmnway  sohnmea   which  are   not  only 

Uljbat  flnanoially  auccessful.     So  long 

*  Kty,  1831,  an   eleotno  tramway  wod 


opened  near  Berlin,  and  traffic  has  been 
regularly  carried  on  during  the  six  years,  with- 
out a  mishap  of  any  importance,  although 
the  average  speed  is  twelve  miles  an  hour,  and 
100,000  paHSengen  are  carried  annoally.  The 
line  has  always  been  regarded  more  as  an  ex- 
periment than  OS  a  type  to  be  permanently 
adopted,  and  for  that  leaion  oars  with  different 
kinds  of  ijearing  have  been  tried,  not  for  a  few 
months,  but  in  regular  work  for  aevoial  years 
iu  order  to  test  the  durability  of  the 
mechanism  adopted.  It  is  well  known  that 
to  obtain  a  high  degree  of  eoonomy  an 
electro-motor  must  run  with  groat  velocity, 
which  most  be  greatly  reduced  by  the  time  its 
motion  is  transmitted  to  the  driving  ailes  of  a 
tramway  car  ;  methods  of  doini^  that  form  the 
subjeots  of  several  patenU,  and  it  may  he  that 
the  best  arrangement,  haa  not  yet  been  devined. 
In  a  highly-interesting  paper  on  the  subjtot 
read  last  week  before  the  Society  of  Arts  by 
Mr.  Reckenzann,  a  gentleman  practically  ac- 
quainted with  all  the  minute  details  of  electric 
looomotion,  the  author  said  it  seems  an  easy 
thing  to  the  auinitlated  to  reduce  SDO  revolu- 
tions of  one  shaft  to  80  of  another;  but  when 
it  has  to  be  done  in  connection  with  a  tramcar, 
a  vehicle  on  which  space  is  limited,  noise  ob- 
jectionable, and  dirt  aud  dust  in  abundance, 
one  obstacle  after  another  crops  up  to  disap- 
point the  inventor  who  imagines  be  has  solved 
the  problem.  On  the  Berlin-Liobterfeld  line 
one  of  the  cars  has  run  7G,000  miles  sinoe  the 
opening,  and  has  pnll^s  ou  the  motor  shaft 
and  oar  axles  with  V-grooves  in  which  ran 
cords  of  spiral  steel  nires.  The  cords  are  made 
by  winding  a  pair  of  wires  closely  oi 

drel  rather  less  thau   iin.  In  diometei, 

the  finished  "  oord  "  is  a  fiexible  spiral  having 
an  external  diameter  of  barely  T-3i  of  an  inch. 
This  derioe.  It  seems,  works  without  noise  or 
vibration,  though  some  little  difficulty  Is  expe- 
rienced in  adjusting  the  "cords"  upon  the 
pulleys ;  for  if  too  tight  they  will  break 
the  joints,  and  it  too  loose  slip  at  starting— r 
a  disadvaatage,  as  that  U  the  most  trying 
moment  in  all  gearing  driven  by  electro- 
motors. Other  devices  are  employed,  such  as 
the  pitch-ohain,  but  the  spiral  cords  seem  to  be 
the  beet.  On  Mr.  Volk's  line  at  Brighton,  belts 
made  of  leather  links  are  used  ;  the  armatnre 
abaft,  with  a  Sin.  pnlley,  driving  a  coanter- 
ahoft  with  a  24in.  pulley,  from  whioh  the  belt 
la  taken  to  the  driving  axle.  The  belts  slip  a 
little  at  starting,  bnt  that  eases  the  motor  ; 
while,  if  necessary,  the  countershaft  being  car- 
ried in  adjustable  bearings,  the  belts  can  bo 
made  as  tight  as  desired.  The  expanse  per  oar 
mile  of  this  line,  the  prime  mover  of  whioh  ia 
3  gas-engine  using  gas  at  3b.  3d.  per  i.OOO  cubic 
feet,  ia  only  2d.— a  fignre  which  is  below  that 
which  Mr.  Reckonzaan  gives  as  possible  when 
the  most  efficient  machines  are  employed — viz.. 
3d.  The  Brighton  ariangemente  ore,  however, 
iicaroely  suitable  for  ordmary  tramcar  traSic, 
as  there  Is  no  mnd  to  contend  with,  and  the 
ordinary  rails  serve  as  conduotors  of  the  cur- 
rent. It  should  also  bo  noted  that  each  car 
last  year  made  no  fewer  than  23,475  miles,  and 
bat  for  opposition  In  certain  quarters  the 
Brighton  electric  tramway  would  be  a  success 
in  every  sense  of  the  term.  Of  lines  vorked  by 
overhead-conductors  the  most  carefully  con- 
atructed,  It  not  the  most  important,  is  that 
arranged  on  the  plan  ol  Messrs.  Siemens  and 
Balake  at  Miidling,  near  Vienna.  It  Is  nearly 
chree  miles  in  length,  and,  like  most  other 
electric  tramways  in  Europe,  does  nine-tenths 
of  its  traffic  between  April  1  and  the  end  of 
October,  the  average  cost  being  D'43d.  per  car 
~''~  The  aver^^  speed  permitted  is  a  little 
ine  miles  an  hour,  and  the  conductors 
are  slotted  tnbes  oarried  on  posts  18ft.  high  and 
UOtt.  apart,  except  on  sharp  curves.  The  bore 
of  these  tubes  has  to  be  made  perfectly  smooth, 
so  as  to  oSer  bnt  little  reslatance  to  the  passage 
of  the  contact  carriage,  which  consists  of  a 
flexible  piece  of  ilat  steel  carrying  three  guc- 
rnetal  pistons  mode  in  halves,  with  springs  in 
Libe  middle,  so  as  to  keep  the  snrfaces  of  pistons 
und  coudactor  in  contact.  The  pistens  require 
renewal  about  every  two  months.  Overhead 
conductors  are,  however,  scarcely  salted  for 
electric-tramway  work,  except  in  country  dia- 
'  .,  such  as  the  line  ju.it  refcrrod  to,  or  that 
Fronkfort-on-jfain    aud    Olfenbach, 


renewal  every  three  or  four  weeks  at  a  oost  of 
one  shilling  for  saoh  oarriage.  Both  the 
Mddling  and  the  Frankfort  cars  have  spur 
gearing,  and  the  experience  gained  with  them 
IS  not  favourable  to  the  further  utilisation  of 
that  means  of  oonnecting  the  motor  shaft  with 
the  driving  axlee.  For  lastonae.  In  the  Frank- 
fort oars  a  pinion  of  IT  teeth  on  the  motor 
shaft  gears  into  a  wheel  of  56  teeth  ou  a 
connteTshaft,  and  a  pinion  of  26  teeth  on  that 
drives  a  wheel  of  TiS  teeth  on  the  axle  of  the 
car,  giving  a  ratio  of  about  66  to  1  between 
the  motor  and  the  car  wheels.  The  motor, 
however,  runs  at  the  comparatively  low  speed 
of  500  revolntiona  per  minute,  and  the  whole 
arrangement  is  heavy,  for  the  train  of  wheels 
weighs  about  4awt., and  the  total  weight  of  the 
driving  gear  for  one  car  is  mora  than  2ecwt. 
The  gearmg  produces  ao  much  noise  and  vibra- 
tion that  the  sensation  experienoed  in  the  car 
is  anything  bnt  agreeable,  and  the  wear  and 
tear  are  so  great  that  the  pinion  on  the  motor 
shaft  wears  out  in  a  montji,  although  made  of 
hard  gnnmstal.  Hr.  Reckeniann  says  that  one 
of  the  oars  is  being  fitted  with  wheels  having 
double  helical  teeth,  which  are  expected  to 
work  more  smoothly  and  be  more  durable  ;  but 
it  may  be  doubted  whether  any  ditferenoe  in 
the  (dtape  of  the  teeth  will  render  toothed 
gearing  tolerable,  although  it  should  be  men- 
tioned that  nearly  one  million  passengers 
patronised  the  Frankfort  eleotrio  tramway  last 
year  la  spite  of  the  disagreeabla  noise  made  by 
the  gearing.  Ou  the  Port  Rash  Iln«,  the  longest 
eleotrio  tramway  in  the  world,  pitoh-ohkin 
gearing  is  used,  and  Is  stated  to  work  satisfao- 
torily,  as  it  does  also  on  the  Beasbrook-Newry 
line.  Both  these  lines  are  worked  by  elec- 
tricity derived  primarily  from  water  power, 
and  the  cost  is  respectively  Sd.  and  4iL  per 
car  mile,  in  the  latter  case  including  every- 
thing. Mr.  Beokenzaun  referred  briefiy  to  the 
Blackpool  line,  and  mentioned  the  systems  de- 
vised by  Profs.  Ayrton  and  Perry,  and  by 
Messrs.  PoUak  and  Binswanger,  'the  former 
having  the  "  third  rail"  divided  into  sections, 
the  oonneotion  with  the  main  cable  being  made 
antomatloally  by  the  train  as  it  moves  along ; 
and  the  latter  an  altogether  novel  system,  in 
whioh  a  powerful  magnet  under  the  car 
attracts,  or  is  supposed  to  attract,  an  iron  ar- 
mature in  a  thoroughly  insulated  trough 
beneath  eaeh  rail  section,  whioh  armature 
when  attracted  makes  contact  between  the 
oable  ani  the  surface  rail,  and  through  the 
latter  with  the  switoh  of  the  oar  motor.  Both 
systems  are  ingenious  and  worth  trial ;  but  at 
present  no  opinion  can  be  formed  of  their  effi- 
ciency, as  they  exist  only  on  paper.  &o  far,  we 
have  referred  only  to  lines  in  which  the  our- 

t  is  conveyed  from  a  central  stetlon  to  the 

throughout  the  whole  length  of  the  tram- 
way ;  but  batteries  carried   by  the  car  itself 
a  a  much  earlier  device,  having  been  adopted 
long  ago  as  1339,  when,  of  course,  tfaey  were 
too  expensive,  the  secondary  or  storage  cell  not 
having  come  into  knowledge  then.    In  order  t« 
oompare  the  two  systems,  Mr.  Reckenzaun  esti- 
mates the  efScienoy  of  the  conductor  and  of 
the  Secondary  battery  in  the  following  manner. 
Taking  the  tramwayat  Miidling,  the  condncter 
has  2  ohms  resistanoe,  20  ampBces  o(  current 
for  each  car,  and  mo  volts  EM.T.  at  the  ter- 
minals of   the   chafing  dynamo.    Supposing 
only  one  oar  running  on  the  line,  the  waste  of 
energy  will  be  prootioally  nothing  at  ths  com- 
iment  of  its    journey ;    but  it    will   be 
2  when  it  approaches  the  furthest  end  of 
the  line ;  the  average  resistanoe — that  dee  to  half 
the  length  of  the  conductor — is  1  ohm,  therefore 
the  average  loss  is  only  21)-  x  1  =  400  watte 
against  5(KI  x  20  =  lU.UUO  watts  generated  by 
the  dynamo,  or  a  loss  ot  4  per  cent.     With  six 
li  ou  the  line  equally  distributed,  however, 
ling  120  amperes,  the  loss  will  be  14,100  watts 
out  of  60,000,  or  2.'i  per  cent. ;   and  so  by  lu- 
ng the  number  of  cars  aud  the  current 
the  efficiency  becomes  less  and  less.    With  the 
accumulators  the  loss  ia  constant,  no  matter 
how  long  tha  line,  provided  the  quantity  of 
stored  energy  is  sufficient  for  the  time,  and  it 
itters  not  how  many  cars  run  at  the  same  time 
the  tramway.     The  weight  to  be  propelled 
uld  be  increased,  which  would  eut:iil  a  corre- 
sponding augmentation  of  power,  and  therefore 
of  fuel  would  br  ■' 


I  a  greater  consumptl 
Ault.    But  fuel  really  plays  a  small  part 
total  cjipendituro,  and  viewed  from  the  stand- 
point of  convenience  the  propulsion  of  tramoars 
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b7  mesiu  of  seoondarj  batterise  is  the  best 
lyBtem  that  can  be  adopted,  especially  in  towoa, 
becauBe  it  leaves  the  permAent  way  in  iu 
present  simple  state.  Whether  eaob  oar  ahoald 
carry  its  own  battai^  and  motor,  or  sn  eleotrio 
locomotive  shonld  be  nsed  for  hanling'  oub, 
wil!  depend  ou  oironmstauces  ;  bat  bO  far  as 
the  Deighboitrhood  of  London  is  conoerDcd,  it 
appeftra  that  the  eleotrio  looomotive  will  be  the 
first  system  tried,  for  trips  have  already  been 
made  with  the  Blieson  looomotives  on  the  Eom' 
ford-road  ont  of  Stratford,  and  we  presntne 
they  will  soon  be  pnt  into  regrolar  work. 
The  locomotives  and  the  eecondc^y  batteries 
are  ready,  and  bat  for  the  roundabont  methods 
ef  the  Legislatoro  wonld  have  been  earn- 
ing money  and  conveying  passengers  long 
ago.  These  locomotives  weigh  "  road- worthy" 
something  like  seven  tons ;  what  they  will  do 
in  the  wftyofhanliogoaiBremaiiiB  to  Improved, 
bat  there  is  not  mni^  donbt  that  they  will  be 
eheaper  than  horseSeah,  and  it  is  certain  that 
they  will  leave  the  road  as  olean  aa  they  tonnd 
it— a  point  which  shonld  not  be  forgotten  in 
•omparing  the  respective  merits  of  horse  and 
meohanicAl  trtution.  Soffioient  has  already 
been  done  to  show  that  the  coat  of  eleotrio  tiam- 
wftjB  need  not  exceed  4d.  per  oar  mile,  whereas 
hoTMS  cost  from  7d,  to  lOd. ;  so  taking  the 
lowest  estimate  there  is  a  saving  of  one-half, 
And  probably  when  experience  has  enabled 
vuaagera  to  mb  off  items  wMoh  can  be  die- 
MOMa  witli,  the  eoonomy  may  be  tUll  more. 
As  to  the  geulog  for  transmitting  the  power. 
Hr.  Tolk  beUeres  in  the  linked  leather  belts, 
bnt  Mr.  Reckcnianu  and  others  consider  the 
warm  arrangemsnt  the  l>est ;  on  this  point  the 
mechanicians  may  have  something  to  say,  for 
if  electric  tramcars  are  to  be  iutrodaoed  it  will 
not  be  either  the  UDiae  or  the  vibration  pio- 
dnced  by  the  gearing  that  wiA  long  remain  an 
pbjeetion.  It  may  be  that  the  spiral  wire  oords 
adopted  and  osed  for  some  time  on  the  Berlin 
line  will  be  fonnd  the  bast  arrangement  ;  bat 
it  is  certain  that  spar  gearing  will  not  do,  be- 
oaose  however  smoothly  it  may  mn  when  new, 
it  rapidly  deteriorates  and  makes  so  mnoh  noise 
as  to  be  decidedly  objectionable.  If  IJie  elec- 
tricians can,  however,  place  electric  tramoars 
en  snr  roads,  the  gearing  will  not  long  be  a 
scarce  of  tronble  to  them,  for  there  are  many 
methods  o(  transmitting  motton  which  are  free 
from  noise,  which  only  «wait  a  favoarable 
-opportnnity  for  asserting  their  superiority— in 
the  oircDmstanoes. 
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3  31  ilil9    6  25  3  35  31-8* 

3  61  35|20  10  38  3  55  11'62 

4  II  13!21     7  1.-.  *  U  67-40 
i  32    321  64  47l  1  34  40'1S 


The  method  of  finding  the  Sidereal  Time  at 
Local  Mean  Noon  at  any  other  station  will  be 
found  on  p.  382  of  Vol.  XLIV, 

It  is  hardly  worth  the  while  of  the  observer 
to  oontinoe  to  watch  the  Sun  for  the  very  rare 
spots  that  appear  on  his  disc.  After  the  22nd 
ttiere  will  be  no  real  night  in  any  part  of  the 
United  Kingdom,  as  the  Snn  never  desoeuds 
18°  below  the  horizon  evea  at  midnight. 

The  Uoon 

la  Fall  at  2h.  l-3m.  in  the  afternoon  of  the  7th. 
and  Enters  her  Last  Quarter  at  8h.  17-4m.  p.m. 
on  the  14Ch.  She  will  be  New  at  llh.  e-4m.  p.m. 
on  the  22ud,  and  enter  her  First  Quarter  at 
5h..  19  7m.  in  the  early  morning  of  the  30tb. 


Ooonltatlona  of  (Mid  &e»r  approaohe*  to)  Fixed  Btkra  by  the  Koon. 


s-l 


»'  Virginis 

BA.C.  4277 

Virginis 

Y  Libra 
s-Capricomi 

2gCetj 

IT  Leonis 


Moon's 

Jl 

k 

Hoon-B 

Limb. 

l» 

r 

h.m. 

Dark 

114 

141 

1    Sa.m 

Bright 

152 

186 

1  46    „ 

323 

N.S.E. 

162 

les 

Bright 

107 

93 

167  a.m. 

Bright 

101 

63 

3  60   „ 

69 

9  34  p.m. 

Bright 

bark 

49 

88 

Bright 

Dark 

139 

152 

8    6    „ 

Bright 

Inpiter'a  SatelUtM. 


li 


£c  Ji  ' 
Oo  dI 
Oon 

Trl 
EoD 
OoD 
Shi 
Tr  i 
Ec  R 
Trl 


Eo  Eclipse  ;  Oo  Oocnltation  ;  Tr  Transit  of  Satellite  ;    Sh  Transit  of  Shadow  ;  D  Du 
ice  ;   E   Eeappearonce  ;    I  Ingress ;    E   Bgreas,    The   printing  of  a  phenomenon  in 

indicates  that  its  visibility    is  rendered   doubtful,   either  by  the  brightness  of  the  twil 

by  Japiter's  proximity  to  tLe  horiioo. 


7    33-0 


The  Moon  will  be  in  conjunction  with  Jupiter 
at  8b.  a.m.  on  the  6th ;  with  Mara  at  7  a.m.  on 
the  22nd  I  with  Heronry  an  hour  later;  with 
Venus  at  Sh.  a.m.  on  the  26th ;  and  with 
Satnm  at  6  o'clock  the  same  afternoon. 

Kara 

Is  absolately  invisible. 

Uercniy 

Is  a  Homing  Star  up  to  the  27th,  a 


which  day  he  comes  into  superior  conjiinotion 
with  the  San,  after  which  he  passes  behind  the 
Sun  and  becomes  an  Evening  Star.  It  is  need- 
less to  add  that  it  is  only  at  the  beginning  of 
May  that  the  observer  will  have  a  fair  ohance 
of  seeing  the  planet  properly,  if  at  all.  F  - 
diameter  decreases  from  6'4  on  May  1st 
6"  by  the  23id  ;  so  that  he  really  only  appears 
as  a  large  star  in  the  telescope. 


23     41-0 


0  i; 


It  will  be  Been,  from  the  abore  eph 
that  Mercury,  starting  from  a  piint  to  t 
of  Pisoinm,  will  travel  through  the  ren 
of  Pisces,  cross  the  Northern  outlying 
Cetus,  traverse  the  entire  width  of  Arie 
considerable  part  of  Tanma,  being  som 
like  halt-way  between  Aldetuiran  and  f 
on  the  31st.  He  will  be  in  cnnjnnctio 
Mars  at  4  a,m.  on  the  22nd,  and  onh  37 
of  that  planet ;  and  also  with  Un^ 
night  on  the  23rd. 

Is  an  Evening  Star  thronghoutXMij. 
now  very  notably  gibbons,  am'  "  ^" 
increases  from  Vi-i'  on  May  1 
last  day  of  the  month.  She  doeatiuitM 
about  a  quarter  to  U  on  the  nigfhtti'.t 
and  by  the  end  of  May  it  is  s 
llh.  ZOm.  p.m.  ere  she  disappoft 
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Hbe  is  K  moat  ooiupioaoiu  objeot  after 
w  the  W.  by  N.  and  W.N.W.  pointe  of 


nenoingr  at  n  point  approximately  balf- 
tweea  Aldebaran  and  fi  Tanri,  Vsddb 
liVel  through  the  rest  of  Tatittu  and  rerj 
acTMB  Gemini,  dttrin;  Haj.  8ha  vill 
wever,  approach  any  conapioooiu  atai  in 
MnsteUation.  She  will  be  in  conjuno- 
th  Saturn  (2°  IG'  S.  of  him}  at  6  p.m.  on 

Jupiter 
« the  horizon  dtuing  the  entire  working 
if  the  ordinary  amateur,  rising  in  bright 
it  and  letting  in  the  twilight  preoeding 
On  aoooant,  though,  of  hia  Soa£ 
itiou,  he  «honld  be  obserred  aa  near  to 
pridian  aa  possible.  Hii  angular  eqna- 
iameter  decreases  from  41-1'  on  Hay  lit 
by  the  3lBt. 


Right 

South.. 

South. 

h.    m. 

9    68-7 

n    14-3  pjn. 

9    46-6 

9    33-2 

8    24-T 

10      8-8    „ 

13    44-2 

9    IS'l 

B    473    „ 

13    42-6 

9      71 

9    26-1     „ 

13    41-2 

9      0-7 

9      6'0    „ 

approaching  the  West  bo  rapidly  that 
it  be  looked  for  the  moment  it  ia  dark 
I  to  be  seen  at  all.  For  this  reason  cm 
aria  only  extends  to  the  middle  of  the 
,  aa  it  would  be  a  mere  waste  of  space 

for  the  latter  half  of  May. 


7    18-8 


Deelina- 
North. 


22  20-6  4  3B-1  p.m 
22  18-1  4  20-1  „ 
22     IG'3        4      2-3    „ 


X.  while  Saturn  continuea  visible,  he  will 
id  close  to,  but  moving,  away  from,  i 
Dmm.  The  Eastern  Elongations  of  hie. 
tes  are,  of  course,  invisible. 

« looked  for  immediately  it  ia  dusk 
ily  well  observed,  as  at  the  end  of  the 
he  is  only  on  the  meridian  at  annset. 


Eight 

Asoenaion. 

Declination 
South. 

Souths. 

h.     m. 

h.    m. 

12    34-9 

2    690 

9    66-9  p.m. 

12    343 

2    &5-3 

12    33-8 

2    51-9 

9    16-6    „ 

12    33-3 

2    48-9 

8    66-3    „ 

12    32-8 

2     464 

8    36-2    „ 

12    325 

2     44-3 

8    163    „ 

12    32-2 

2     42-6 

7    56-2    „ 

(ill  be.  gathered,  from  the  above  ephe 
that  Urairas  describes  a  very  short  retro 
Uo  to  the  S.W.  of  y  Virginis. 


Neptnno 

n  with  the  Sun  at  8  p.i 
f  course,   abcoluteiy  ii 


Comes  into  conjuncti 
on  the  ISth,  and  ie, 
visible. 

Shootinff  Star* 
Are  decidedly  rare  in  Hay.    The  night  of  the 
18th  is  the   moat   likely   one  to  observe  them 

Greenwich  Mean  Time  of  Sontblns  of 
Ten  of  the  Frinolpsl  Fixed  StaJs  on 
the  Night  of  Hay  laC,  1867. 

Star,  Souths. 


Ie  to  ths  hue  at  ths  tool.  Upoa  the  front  of 
I  bead  is  •  abelf  pioj«ciiDa  at  Tight  uiglBi  to 
bue,  ind  projecting  ilighUy  above  the  surface 

of  this  ibalf  is  1  Bteel  plog  hardened  and  ground. 

The   guide   ii  aoourately   gnduated  to  messnce 


-nrKeMajoris 

...    a  19    0'21  p.n 

...     8  35  54-40    „ 

Corvi  

Spica  Virginia 

...  11     4  6411    „ 

Lrctnrus         

-  Libra 

oCoronte         

...  12  61  25-49    „ 

The  Method  of  finding  the  Qreenwich  Mean 
Tims  of  Southing-  of  ei^er  of  Uie  Stars  in  tlie 
above  List  for  any  other  night  in  May,  as 
also  tliat  of  determining  the  Local  instant  of 
its  Transit  at  any  other  Station,  will  bo  found 
>n  p.  384  of  Vol.  XLIV. 


PHILLIPaa  IMPROVED  MARDBELS. 

THS  improved  mandrel  abown  in  the  annexed 
engravings  is  intended  for  use  in  coses 
where  it  is  desired  t«  hold  bored  objects  in 
order  that  their  peripheries  or  faces  may  be 
turned.  It  has  been  recently  pateoted  by  Mr, 
C.  J,  Phillips,  of  Alston -street,  Biimingham, 
who  desoribes  his  improved  device  as  being 


a  is,  the  EQLde  riling  lit  an 
ire  enough  fnrther  apBrt  to 


vertioal  dj 

SDgle,  the  grutDB 

compenute  for  the  sngalarity.  There  is  a  gunge 
mark  an  the  bead,  sod  bringing  thi>  tothegrndaa- 
tioDi  on  the  gaide,  locates  the  top  of  the  steel 
plog  at  the  distance  indicated  from  the  bottoin  ef 


applicable  either  to  mandrels  running  between  |  the  bate.    Betting  the  baae  on  any 

the  lathe  centres  or  flanged  tor  bolting  to  face-   tool  to  the  plug  -■- '"  — 

plates.    The  body  of  the  mandrel  A  has  three    very  qaicltly.    Ii 

or  more  parallel  eccentric   grooves  out  iu  it 

pamllel  to  its  uia.    In  the  grooves  thus  formed 

rectangular  keys  B  B  I)  B  are  Gtted  und  held 

in  place  by  a  steere  C  having  longitudinal  slots 

mhioh  hold  the   keys.     Throogh    the   alecve 


paaaea  the  mandrel  body  A  threaded  at  one 
cud  to  receive  a  nut  ao  that  by  moving  the 
sleeve  diametrically  on  the  mandrel  body  the 
kcya,  which  at  their  lowest  range  are  flnah 
with  the  surface  of  the  sleeve  C  are  expanded 
or  oontmcted,  and  are  kept  in  poiition  by  the 
nut  on  the  threaded   portion  of  the  mandrel 

NEW  PLAMER  AND  SUBFACE 
aAUQE. 

THIS  little  tool  n  one  we  sbonld  thick  every 
maehiniit,  and  eepeoially  those  norkiag  an 
planers  or  shapert,  or  at  die  Binking  and  BimiUr 
work,  nould  Gud  a  valnable  addition  to  their  itock 


<nrf  SCO  and  the 

quickly.  In  addition  to  this,  there  is  at  one 
■ids  of  the  head  a  snrfaoe  gauge  attnrhoient. 
This  ia,  however,  entirely  indapendeut  of  the  tool 
gauge  Iba  head  being  tightened  by  one  of  the 
-•-  — '  — '-  and  the  seriber  by  the  other,  «c  •'— > 
■     liis  ri 


When 


Hired,  the  bise  ia  Btted  with  a  spirit  level.    The 
lanufacturer  ia   Arthur   B.  Phillipa,   Whitnua, 


■J  Much 


THE    HEDICO-IBQAL    ASPECTS    OP 
HYPNOTISM.- 

A  BINET,  one  of  the  leading  French  anthori- 
.  tiei  00  bypDoliim,  hu  written  an  appre- 
ciative but  critic^  notice  of  the  work  of  Campili 
that  gives  an  exeelleat  view  o(  the  French  and 
Italian  itandpointa  regarding  thii  snhjeet,  that 
ia  aianming  so  mncb  importance  there.  Dr. 
Campili  has  had  the  advantage  of  nnmcrons 
memoira  in  France  and  elBBwbere.  M.  Legeoia 
has  shown  the  pouibility  of  making  tlie  hypnotic 


Fere    set    then 


HM.    Din 


linologiilaln  Italy,  the  olaasical 

or  spiritHsliitio  school  and  the  anthropological 
school,  which  differ  not  only  in  their  theoretical 
oonoeptions,  bat  also  in  their  practical  concloaiona 
npon  the  application  of  punishaient.  Upon  the 
qoestionof  hjpnntiim,  however,  t'      '  ■-— >- 

admit  the  same  oonclusion.  Dr.  Campili  exam 
what  the  civil  and  penal  reaponsihility  of 
bjpDotised  subject  is  when  criminal  acta  have  J 
committed  or  obligation!  have  been  atiumed  m 

•  Bj  WiLLUU  NoiES,  in  Srina. 


rhooia 
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AJaiL  29,  a 


the  inflaeacs  at  &  hj^notio  aaggetUon.  Aceording 
to  the  clBMioR]  legU  lobocil,  the  hypnotued  gnbjeot 
i»  not  rMpoDuble,  liooe  ne  haii  nut  oommitted  m 
TolnntiTj  uid  iMoiciouB  offsnne.  Tbere  oux  be  no 
pnnUhment  where  there  bu  been  no  fKolt. 

The  kntbiopologiaal  sohoDl,  whioh  doe*  not 
uiame  the  ■abjeative  point  ol  tIbit,  bnt  oan- 
eideii  thit  the  jadioiu  inititationi  have  the 
gimple  f  anetion  oI  loaUI  pieaeTraCioc  uid  defence, 
UtiVes  »t  the  lune  onioliuiaD,  bat  b;  ■  diSeceut 
w>7.  In  ■  veiy  detailed  diieDiiion  tbe  tnthoi 
Hiivei  it  tbe  conolnsion  thu  the  needs 
of  (ocial  defenoe  only  demmnd  the  reprea- 
■ion  of  aiiminal  uti  when  tbaes  ua  tbe  ei- 
preuion  of  tbe  penonalitT  of  the  agent ;  uid  since 
in  the  hvpnotio  anbject  the  indiTidnal  reMtion  ii 
abolished,  the  sots  that  be  does  under  tbe  inSaence 
of  &  hjpQOtiB  anggestian  ue  lioipl;  ttaoae  of  an 
aatomaton.  These  oooaluaiuns  ace  at  least  de- 
batable, saya  Biaeb,  and  reat  on  premistea  that 
eontain  an  error  of  fact.  Tbe  belief  is  too  oommon 
to-day  that  it  ia  poaaible  to  cbaiacteiise  the 
pajoblcal  atate  of  b^pnotiim  in  s  lingla  word  and 
nj  it  ia  a  oondition  of  sntoiaatiaai.  Id  a  vast 
nomher  of  oaeea  the  mbject  'preserroa  his  intel- 
lectual and  moral  identity.  When  he  recelTea  a 
aaggeition  to  aot  he  may  reiist  if  the  act  ia  in 
eontradiction  irith  bia  DharsBtei,  and  he  may 
eiamine  the  order,  and  even  absolntcly  letoae  to 
obey.  Campili  aeenu  to  have  aeen  this  diSeulty, 
foi  be  recalls  that  in  an  ingeniona  article  H. 
BoQillier  haa  admitted  a  morid  nsponaibility  in 
dreama,  bat  he  meet*  this  objection  with  an  argn- 
laeDt  of  little  weigh^  that  the  hypnotised  aubjeot 
doea  not  preaerre  hii  peraonali^  m  the  eame  way 
that  a  aleepine  penon  does.  Binet  bolda,  on  the 
aantrary,Uiatt£eiiloaeatoonneation  exiats  between 
the  eOecla  prodDeed  bf  aaggeatioa  and  the  state  of 
droamiag.  Tbe  hypnotic  SDggestion  is  DOthing 
else  than  a  dream  prodaced  and  directed  by  aseiat- 

ti>n,    he    is    an    indteufiui,  and   from    the  purely 
theoretical  and  moral  point  of  view  hamay  bebeld 
partially    napansible    for    his    ants.     These  ooa- 
oIosiouB   are  in  direct  aoeoid   with  those  of  H. 
BouUlier. 

But  whatiathepraittical  point  of  view?    Hasoi 
kasaot  Bocietythe  lisbt  to  defend  iUelf  agaiostthe 
Him  SB  uf  hypnotism  ?  Will  it  anffice  f  or  the  aasasaiu 
toshoirthat  hevai  nndertbe  inflneneeof  asnggea- 
tion  tor  the  judgei  to  grant  him  his  liberty  snd 
sliow  him  to  begin  bii  work  again  ?    Clearly  a  uai- 
foim  toleration    is   ont   of   ttas   qnestion.     Until 
recently   hypnotism   figured    only  aooldentally  in 
judicisl  proceedings,  bat  now  all  this  is  chsnged, 
and    hypnotic   snggeation  may  readily  eoter  into 
erlminal  pioaeediags.      This   is  eiaoUy  what  baa 
happened  in  TmiQ,  where,  aays  Lombroso  {Hicui 
Saeatififue,  Jane  19,  1886),tberei9aTflritableBpi- 
deiaio  of  hypnotism.    Sooiety  must  protect  itself 
......     J    -g„,    Qorfolo,  in  hia  remaih- 

imlnelogir,  arguea  that  wa 
must  apply  to  the  criminal  who  has  committed  a 
pnniabable  act  in  a  state  of  hallacinaUon  or  of 
•omuambuliani  the  aame  treatment  that  we  give  to 
those  who  bare  oommitLed  a  ciime  in  an  epileptic 
or  hysteric  attack  ui  from  the  effect  of  impulaiye 
■-     ■'--.1-  tecluaion  ia  a  oiimiaal  asylum  for 


ma  they  dislike,   ofier  to  tbe  hypnotic  sug- 

ja  of  one  of  their  frienda  a  power  of  tesiatanoe 

ihat  they  do  not  have  natnrally.    Others,  wishing 

._    ipllih    Boma  act,  and  fearing   that  their 

wUl  fail  at  the  last  moment,  suggest 
themaelre*  the  act  that  they  wish  to  do.  In 
theaa  oircnmstanoes  the  subject  abonld  be 
punished  as  the  principal  and  the  hypnotiaer 
>aly  as  an  acoomtilice.  The  Pans  corre- 
ipondeat  of  the  itedicol  Rtcard  writes  last  De- 
lembw  that  an  epidemic  of  hypnotism  pre- 
lils  there,  and  he  painta  the  prevailing  diatt 

leedingly  dark  cole  ~""        ' '^ 

new  book  on  hyi 
on.andthearaoQntof 
,ted  within  tbe  past  year  ia  enormous.  Public 
thibitiooa  of  bypnctiam  have  been  interdicted  in 
«rmany,  Italy,  and  Auitria.  Tb  is  is  bnt  one  side 
Lif  the  sbield.  however,  and  brilliant  therapeutical 
inlta  have  been  reported  by  the  akilled  coteries  of 
French  phyaioians  that  has  advanced  oar  know  ledge 
iif  hypnotism  ao  mBob  within  Ihe  psst  few  years. 
Tet  on  the  whole,  perhaps,  it  is  a  matter  at  cangra- 
.□lation  that  the  more  atolid  American  mind  has 
leen  little  aSected  by  hypuatism  up  to  this  time, 


jccts  for  the   Society   for  Psychical  Research.     It 


.fi' 


intil  a 


mplet. 


blished,  or  until  the  patient  pasi 

oonditioa  that  reudera  a  repetition  of  the  aot  s 

absolute  improbability. 

Campili  thinks  that  it  wonid  be  difSenllto  apply 
tiie  same  punishment  to  a  hypnotic  criminal,  aince 
he  did  not  commit  tbe  crime  of  bis  own  accord,  bnt 
under  the  ioflueaee  of  a  third  persoa,  who  ia  t' 
tino  culprit.    The  hypnotic  subject  is  simply 
•iaatniment  of  crime  in  the  bands  of  the  hypnotia 
the  same  as  a  revolrer  or  a  knife,  aa  it  la  he  w 
•■ght  to  bear  the  responiibility  of  the  act.    Ttiia 
is  asubtle  distination.    The  hypnotic  subjei 
Ihe  epileptic,  is  a  daugeroua  subject,  a  veritable 
mtUade,  amce  he  allows  a  ven 
nuke  him  commitaerims.  Itisabeolutelyneoessary 
to  put  him  bayoad  the  possibility  of  doing  harir 
Moreover,  it  is  probable  that  tha  dread  of  pnoial 
■nest  eiercisel  a  rutnuning  ioSaanoe  over  tl 
minda  of   thoaa    who    aabmit    volnntarlly  to   I 
hrpnotiaed.    In   fast,  Binet  holds,  many  peraoi... 
who  are  slightly  hypnotiaablenuiyiesisthypQotisa- 
tion  aucceeunlly,  and  ought  to  be  responsible  foe 
oonsentiug  to  snbniit  tbamaelvea  to  the  experi- 
ment.    There  is  the   atrongeat   reason  toe  this 
oonclusion  if  the  enbjeot  knowa  in  advance,  before 
going  to  aleep,  that  a  criminal  Buggestion  will  bo 

Tbere  ia  one  cnriooa  kjpotheais  that  Campili  hsR 
»ot  antioipated,  arid  ona  wbieh  well-known  factn 
render  extremely  probable,  and  that  is  that  wc 
may  find  some  day  in  some  band  of  thieves  o 
assassins  a  hypnotic  snbjeet  who  of  his  own  second 
yields  himaalf  to  criminal  suggestions.  The  use- 
iCalnesa  of  bypnotio  suggeation  under  aucb  circum- 
■tancas  is  easily  nndentood,  tor  those  who  arv 
nnder  the  ooutiDl  of  a  suggestion  have  more 
aadaoity,  mora  oonrage,  and  even  more  intelllgenot' 
than  when  thay  aet  of  their  own  accord.  There 
are  patianta  who,  dieadlng  to  be  pnt  to  alaap  by 


ited  from  time  to  tfms,  and  coltad  apfa 

tbe  ordinary  vamiah. 

Sufficient  care  ia  not  oanally  exhibited  li 
land  in  biting  up  these  platea  for  ilnaol 
Tbe  writer  has  had  the  advantage  of  aseta 
prooesa  as  oonductad  in  Paris,  where  the  jUt 
carefully  examined  through  a  strong  Dsal 
glaaa  ;  and  if  any  tendeaoy  to  nndertmne  ua 


specks  of  "  acnm,"  or  "  dirt,''  adheie  to  thett 
the  linea  or  among  the  chalking,  he  tskcaaa 
and  DUta  them  away,  taking  caie  to  tood 
graver  ont  with  varnisb,ao  as  toprertnltbi 


.0  tbe  e] 


It  o/ fur 


n  offers  a  pmmiaing  field  to  the  inve 


ZINCOaRAFHT     AKB     ZIHCO 
PBIHTING    PLATES. 


Stheei 


certain  peint, 


le  folia 


ing  descri 


Ccliehed,  and  di^er  only  in  thickness,  tbe  zinco 
lock  being  four  times  aa  thick  aa  thoaa  osed  for 
lirawing  upon.  The  liuo  for  drawi 
ready  for  graining  until  it  has  beei 
■trong  potash  and  rinsed  in  dasr  water,  and  tbe 
fraining  mast  be  done  with  sand  and  water,  in 
manner  similar  to  that  adopted  for  the  atone.  If 
foe  orayon  work,  it  must  be  very  "  ,  "  "  ^ 
ar  it  will  not  take  tha  crayon.    If  far  ink,  in  line 

iir  atipple,  an  inf(  '  

lirawing  anything 


ust  0 


taped,  a 


rauld 


roll  np  aolid  black.    It  ia  betti 

a  piece  of  clean  rag  dipped   ia  beozine  anythizig 

(hat  is  wrong,  and  let  it  dry,  when  tbe  crayon  or 

ink  may  be  used  withont  fear  over  the  same  part. 

For  convenience  of  working,  the  w'-'*-  — ■'  — 

osy  be  stopped  out  as  on  atone,  but 

ihonld  have  a  few  drops  of  glacial  ai 

said  mixed  with  it  to  the  strength  o 

for  a  "  strong  etch  "  on  atone. 

When  tbe  drawing  ia  completed,  take  a  solution 
made  na  follows,  and  etch  the  plate  witb  it  f c  ~  - 
[ninutes,  not  longer :  Put  two  dosen  nut-galli 
a  saucepan — preferably  ona  glazed  with  ear 
ware — and  cuver  them  witn  a  pint  of  i 
Simmer  over  a  slow  fire  until  it  is  reduced  tc 
1  pint  or  rather  less.  Strain  through  fine  m 
into  a  clean  vessel,  and  let  it  stand  nntil  cot_  ,  — 
it  may  be  kept  in  a  atoppered  bottle.  Take  of 
■trong  gum  and  the  above  tincture  of  galla  equal 
parts,  and  add  a  drop  or  two  of  glacial  acatio  or 
attric  acid.  The  former  is  preferably  aa  in 
washing  the  asetate  of  zinc  is  more  aoloble  than 

This  solution  abould  be  rapidly  passed  over  tbe 
plate,  whether  chalk  or  lime,  just  as  the"eti!b" 
over  a  stone.  After  ten  minutes'  etching,  wash  off 
with  a  clean  sponge  and  plenty  of  water,  and  roll 
np  in  the  uaual  way,  btinging  it  up  with  a  rol' 
Some  prefer  to  allow  tbe  plate  to  dry  all  o 
during  tha  rolling  np,  and  keep  rulling  until  the 
whole  plate  is  one  black  mass,  when  tbi^y  wath  out 
tbe  job  with  "  turps  "  snd  water  and  roll  np  agaia. 
Others  are  careful  to  prevent  the  plate  drying  in 
the  white  or  clear  parts  by  wiping  very  frequently 
with  a  very  slight  etch  of  gum  and  acetic  acid, 
feeding  the  job  with  the  roller  all  the  time  in 
between.  If  a  transfer  is  required,  a  few  Im- 
preasiona  should  be  run  oS  before  again  washing 

roUu     ■ 


ith  from  nndenninins  tbe  line.    % 
due  the  superiority  of  the  Freni^ai 
it  matter  tbe  American,  prooesa  wort 


Soma  houses,  before  aabjoctinB  tk 
no  to  the  weak  bath,  etch  it  with  the  UUD 
galls  and  gun  tor  five  or  six  minatea,  whld 
dear  away  all  scum,  and  then  rinse  oS  wilk 
clear  water,  and  immerte  in  the  bath. 

Almost  every  operator  baa  his  own  far 

_ixtura  of    inlc    for    rolling  np  tha  linas 

during  the  biting  np,  which  ha  pretend)  tsl 

found  secret.     But  anything  which  vil 

job,  and  prevent  tha  acida  in  the  tnra^ 

impuveriihing  it,  will  answer  tha  pnipuM 
factorily.  C&bbler'a  wax,  reain,  and  wb 
yellow  wax,  all  of  which  are  rendered  fldeDl 
heated  plate,  in  various  proportions  of  tim 
form  tha  bases.  Like  the  earlier  reea^ 
transfer  paper,  retransfer  paper,  trsnsfeti 
transfer  ink,  and  the  pbolographic  proaa 
earlier  days,  there  alwaya  has  been  an  am 
firetendcd  secrecy  thst  imposed  upon  tlie  on 
jf  the  many,  but  had  no  reality  about  IL 
^□e  principta  is  underetoud,  the  reat  goes  1 


Bjing.- 


.,i«g  7 


UECHANICAL    FOOLHASVnn 

CARBLESSNESa  kills  more  meebanii 
oldageor  diBease,and  the  number  of  ae 
resulting  from  somebody 'a  oaraleesnesa  csi 
estimated.  There  is  not  as  much  danger  ii 
risky  jobs  and  undertaking's  there  ia  in  th. 
dsy  risks  which  are  met  with  a  contempt  1 
about  by  along  acquaintance therBwilh,ani 
are  bardlv  regarded  as  risks  by  the  men  w 
them.    The  architect  UknriBks  which  aren 

beam  or  truss,  and  also,  and  doahly  bo,  i 
alao  gDeaaea  at  the  strength  of  that  beam  o 
The  builder  in  turn  takes  a  risk  when  hi 
defective  constcnotion  with  the  guess  a 
hope  that  "  'twill  hold."  In  driving  pilin 
block  of  houaea  in  Harlem,  the  writer  notie 
some  of  the  piles  were  driven  13in.  Hi  Min. 
laat  blow  of  tha  hammer,  and  he  wonderef 
risk  taken  by  the  builder  for  the  sake  of  s 
few  dollars  thatehy.  In  baildinga  lailmaJ 
in    Haw   Hampshire,  the    oontraotors  put 

filing  where  the  last  blow  drove  some  pi 
n  this  case  some  piles  were  driven  too  far, 
upon  the  riaky,  rascally  cuntraotots  laid  i 
said  piles  and  polled  them  up  again  nnt 
were  in  the  required  position. 

In  erecting  bnildinga.  hundreds  ot  rii 
token  by  tbe  workmen  themaelvea,  by  thei 
and  by  tbe  bnildera  alao.  In  erecting  mac 
the   tiaks   continue  to    be    taken    and  af 

attendants  vied  with  each  other  in  conrtin«( 
Begin  with  the  fireman.  How  m 
risk  his  life  by  guessing  that  the  i 
perfeot  order,  or  that  tbe  oombinsti 
gauge  pipe  is  not  plugged  upV  All  loeol 
will  guess  that  bia  boiler  is  safe,  and  ra 
dirt  leaks,  corrosion,  and  he  knows  notwiu 
in  that  straining  and  groaning  iron  shell 
which  he  ahcTcla  eoal.  Why  is  all  this,  v 
wellask?  Ia  tha  man  a  lunatic?  Is  ^ 
fool,  or  what  is  the  matter  with  him?  Tb 
iuat  two  other  causes  which  may  aBect  I 


anyUmsi 
safety  ral' 


may  be  pnt  down  Qpon^fifAeif  zinc  for  the 


Zinoo  block!  for  letterpress  printing  mugf  bt 
mliihcd,  unleSB,  perhaps,  for  coarse  poster  work. 
The  grained  snrface  would  not  aoawer  in  ihe 
printing.  To  polish  the  sine,  take  the  ordinary 
pumice  powder,  very  fine,  and,  with  a  piece  of  soft, 

Sreferably  tinen,  rag  and  a  little  water,  rub  it 
Qwn  till  an  even  polished  aarfaoe  appeara  ;  after 
which,  with  the  aame  powder,  dry,  camplete  the 

gliahing  till  the  aurface  reflects  like  a  mirror, 
imediately  put  tbe  transfer  down  exactly  aa  if  it 
were  atone;  then,  before  rolling  up,  dip  it  in  a  very 
weak  bath  iFor  a  minnte  or  so,  and  riaae  and  dry 
without  beating.  It  should  not  be  washed  out, 
but  rolled  up  in  litho  inkj  and  may  then  be  pnt  in 
the  trough  and  rooked  in  tha  oaaal  way,  being 


th 

as  well 

Tb« 

azy  ;  he  didr.' 

figurt 

The  builder 

ive  the 

V 

le  did  thus  ii 

iob(  bnt  th 

work: 

enwh 

kill<H< 

his  safety  n 

rk  h. 

fool. 

th 

lugsh 

ppen  through 

p.,. 

azmes^ 

_..„___     .  ialazy; 

laziness  by  knavery,  in  &bape  of  an  ar. 
owner,  who  grudges  the  few  dullars  necessar; 
up  the  dangerous  place,  and  thna  relieve  \ 

Lsjy  men  run  all  sorts  ot  riaks  in  pir 
belts.  In  fooling  around  movina;  maehuMi} 
monkeying  with  running  tools,  snoh  as 
sans,  planers,  and  monldni.   Th*  aan  *b 
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m 


■«, 


>d  machiaerj  to  uil  or  cletii  the  a 


le  beta!' 


rjoifeQi 


>  100ft.  mill  c^imneT. 
|ot  np  18tt.,  whtn  all  nl  ono8  the  whole 
gbt  Ba  eacthquttke  hul  come  to  hdp 
Bj  were  ^t  on  the  groaod  unoDg  bricks, 
1  ■plintered  lomber,  with  two  o(  their 
riooaly  hmt.  An  eiuniiution  showed 
liog  on  the  lut  CQarse  of  ledgen,  odI; 
d  been  pat  into  BODie  of  the  posts  where 

bkve  been  driven.  Here  wag  ■  dene 
ineu  and  fouliahaeu  DDmbiQed,  with  Che 
atioo— totheviotiiiuBtleul— of 
|]j  IheniBelreB  were  to  Mame.    Soroe- 

rareleiiaeea  bacomee  crimiQsl,  sad  ia 
7  brought  to  iaitice  ;  uid  Istel;,  where 

the  CBOie  of  Bccideot,  it  but  been  fre- 
rerelir  panlahed.     There  i 

0  anob  iccldeuti,  and  ei 
oaelf  oat  of  it  if  be  will, 
ity  is  ODC  great  came  of  ■  ni*n  getting 
dlaiy.  He  works- ■ranndnuohinery  nj 
St  Bccidetit  that  he  tbioka,  it  he  thinks 
t  it,  that  be  kuowi  tdl  the  im  aad  oBta, 
igeroiu  plooee  and  death  traps,  so  tie  wi" 

1  be  >u  coatiousU;  on  hia  guard.  It : 
I  of  wurk  to  keep  his  thoaghta  an  hi 
the  time,  ao  oor  maa  geta  a  little  larj, 


r.    Well,  the 

t  at  work  mnning  a  oiranlar  aaw.     Tb 
lortall;  afraid  of  tbe  law,  and  kept 
t  IB  poiaible.     Foe  twentj-tbree  yean 
iM  operated'  b;  this  maa  without  aoei- 

Dne  day  he  dropped  hia  rule  beside  the 
tteiDpted  to  piak  it  ap  withoat  going 
>  Uble.    He  got  three  Eugsn  and  hia 

ofi,  aU  through  a  litUa  li    '  '         ' 

>per   paLDfl    agaiur''    — ^"^ 
in  ibe  DoiluH  J<juri 


uaU/Com 


-J.  P. 


NELAHD'8  ELECTRICAL 
STORAGE  BATTERY. 
E.  FRANKLAND,  F.B.8..  the  well- 
n  ptofsiiur  of  chemistry,  has  recently 
>mD  impri'VemeiitB  which  ho  has  devised 
batteriea,  the  object  Bimed  at  being  the 
at  both  buckling  and  the  gradusT  de- 

ght  about  by  tbeeipanaionof  theaotive 
Bring  the  uae  of  tbe  battery.  Tbii  it 
itty,  by  Eo  inaluaing  or  embedding  tbe 
poaitton  in  the  melallio  portion  of  the 
prevent  ita  falling  out,  and,  aeaondly, 
nfficient  atrength  to  the  plate  to  enable 
bending  or  buokling.  Prof.  Frankland 
■  tbe  active  material  the  hardeniDg 
oxiiie  uf  lead  and  atilphario  aoid,  for 
«ra  patent  were  granted  to  kini  in  the 
No.  -liiJOil),  and  wbilsl  this  mlitnre  it  il 
ddition  he  montda  it  into  small  oyliD- 
d*  of  convenii^nt  length  and  thickneaa 
oiling,  preisnre  thtoogb  a  draw-plate  oi 

wo  oppoaite  tides  by  piesiare  between 
udi  or  ocberwiae.  After  theie  QalMned 
lave  bocome  euSciently  hard,  the 
owe  in  B  oaatjcg  monid  of  dimeu 
ins  to  the  ttie  of  the  battery  plate 
ndat  such  distaucea  apart  and  froin  the 
le  mould  as  to  give  tufEuleut  ipaae  for 
ty  of  metal  neoesHary  to  impart  adequate 
id  rigidity  to  the  plate.  Saitable  molten 
I  a<  lead  or  an  alloy  of  lead  and  Bnti< 
ihen  poured  into  the  mould  until  the 
between  the  Hattened  eylinders  are 
-  GUed.    In  tbia  way  a  plale  la  obtained 


the  watery  liquid  ;  It  alao  iMms  to  make  the  acid 
eloh  a  tougher  aorfacB,  It  is  made  by  mijing 
bariuu)  sulphate  3  parte,  ammoninm  flnaride  1  part, 
and  enlphuric  aoid  a  quantity  anScient  for  deoom- 
poeing  the  ammoninm  fluoride  and  making  tbe 
mixture  uf  a  semi-fluid  ooasistenoy.  The  simple 
examined  was  contained  in  a  glass  bottle  holding 
nearly  two  fluid  drachms,  and  which  was  thickly 
coated  an  the  oataide  with  aspbaltum,  on  the 
inside  with  a  thick  etratum  of  beeswax,  and  was 
stoppered  with  a  rubber  stopper.  Itia  claimed  by 
the  mi--* "--■  ■■ 


r  that  the   mixture  e< 


corrode  a  pen,  and  hydrofli 
acid  ia  the  one  thiug  that  does  the  etcbing.  Any- 
one making  this  mixture  aod  wishing  to  keep  it  in 
a  glasa,  may  coat  the  battle  inside  with  paraffin, 
beeswax,  or  indiarnbber.  It  should  be  prepared 
in  a  leaden  dish,  and  it  preferably  kept  in  a  gatta- 
pe  rob  a  or  leaden  bottle. 


A  NEW  MERCURY  POMP. 

X  of  Geisaler,  Alvc-rgniat.  Toepler,  or  Sprengel, 
although  possessed  of  considerable  advantages, 
have  also  serious  defects.  For  instanee,  (ieiseter'a 
pump  requires  ■  considerable  number  uf  taps,  that 


SCIENTIFIC  SOCIETIES. 


ROYAL  SU5TE0R0L00ICAL  SOCIETY. 

THE  Qsnal  montiily  meeting  of  thia  Society  was 
held  on  Wedoetday  evening,  the   ■  "    '   - 
,  the  Ii   ■■-    ■■    -      '   "-  -"    - 

Hr.  Kobert  Baings,  HJ)-  F.B.C.P.,  and  Ur. 

L.  L.  Latrobe-Batcman  were  balloted  tor,  and  dnly 
elected  Fellowa  of  the  Society. 

The  following  papeta  were  read  ; — 

(1)  "The  Storm  and  Low  Barometer  of  De- 
cember Sth  and  ath,  1886,"  by  Mr.  U.  Hatding» 
P.B.Met.Soo.  ThU  gale  will  long  be  remembered 
Bi  the  one  in  which  £7  lives  were  lost  in  tbe  life- 
boat disaster  ofi  Furmby  tbrODgh  the  capsiiins.oJL 
the  Bouthport  and  St.  Anne's  litoboau.  Tho 
violence  of  tbe  atorm  was  felt  over  the  whole  ol 
tbe  Briiiab  Islands,  as  well  as  over  a  great  part  of 
the  Continent  of  Burope,  the  force  of  a  gale  blowing 
aimultaDeoutly  from  Norway  In  Spaio.  The 
atrongest  force  of  tbe  gale  in  the  United  Kingduol 
was  experienced  in  Che  west  and  south-west,  snd 
the  bigbestwind  force  recorded  by  ai  . 
over  the  country  waa  a  velocity  of  80  m 
hour  regiatered  at  f  leetwood,  whilst  at 
SDilly,aDd  Holj^bead 


I  the  mercury 
isulutely  lowest 
klfaat,  and  the 


ind  below  Myin.  loi  more  tnan  ov  nouxs,  nniiit  lu 
ibe  north  of  Bngland  the  barometer  readings  weia 
iqually  eioeplionaJ. 
('J)  "Report  of  the  Wind  Force  Uommittee, 


F.R.Met.Soo. 
liminarvoue. 
thi 


Cbattertoa,  H.A., 
Report,  which  ia  a  pre- 
ry  one,  tue  committee  have  dealt  mainly  witb 
jrtion  of  the  inTeatigation  relating  to  Dean- 
scale  of  wind  force  and  the  rqnivalenB 
velocity  in  miles  per  boor.  Tbe  committee  bavp 
compared  tho  velocitiea  as  recorded  by  the  noemo- 
gtaplis  at  Holyhead,  Falmouth,  and  Yarmoutll 
with  the  entries  of  Beaufort's  scalo  in  the  logs  of 
the  neij^b hour ing  lighuhips  andlighthuusealuttbo 
year  ISSI  and  they  give  the  results  in  a  table. 
After  a  careful  oontideralion  of  tho  whole  of  tha 
results  of  this  inveatigation,  the  committee  are  at 
opinion  that  the  vBlooiliea  shown  by  thi 
anomngraph,  corroaponding  to  Beauft 


that  tbe 
graph    1 


reloc...  _ 

■B    probably    I 


.e  lightships,  I 


s  scale  aa 
high,  and 


ID    INK    FOE    WEITINB    OH 
OLA83. 

reparation  fur  writing  on  glais  called 
mond  ink,"  says  tbe  Amrkan  Onigglti, 
■ed  witb  a  common  pen,  and  at  unce 
ongh  anrfaeo  OQ  the  parts  of  glass  it 
contact  with.  It  provca  to  be  a  very 
icte  for  InbelHiig  buttles  which  are  Co 
inirjs  that  will  destroy  common  labels. 
iQuest  of   Prof.  Maisch  an  analyaia  was 

bariam  sulphate,  and  aulphutic  acid. 
m  inlpbatc  seems  to  act  as  an  absorbing 
ind  when  lbs  semi-Suid  mass  ii  used  it 
bike  mark,  and  preventa  the  spreading  of 


,  which,  when  wc 


sequence  of  its  eomplicated  system  o^tubi 
nected  ti'geiher,  and  that  of  Bprengcl  is  only  auit- 
ttUefor  OEttain  purposes.  The  new  mercury  pump 
eonsCrncted  by  Messrs,  Greisser  and  Friedriohn,  at 
Stutierbaoh,  is  remarkable  far  simplicity  of  con- 
struction a»d  for  the  ease  with  which  it  is  mani- 
pulated, and  also  beoanse  it  enablea  us  to  arrive  at 
a  perfect  vacanm.  Tha  characteristic  of  tbia  pump 
ia,  according  to  J>i  Lnmiire  KUelriqiic,  a  tap  of 
peoultar  conatruction.  It  haa  two  Cubes  placed 
obliquely 

of  tbe  th.-  -,-.  „ 
Thua  the  atrial  that  aro  formed  beti 
hollowed-oDt  parts  of  the  tap  do  not  aHcct  its 
tigbineas;  anil,  betides,  Che  tnma  of  tbe  tap  have 
for  their  principal  positions  30  and  180',  instead  of 
■15  and  SU",  as  in  Geiasler'a  pamp.  The  working  of 
the  apparatus,  whJoh  only  requires  the  minipala- 
tion  uf  a  single  tap,  is  very  simple.  When  the 
mercory  is  raised,  the  tap  ia  turned  in  snob  a 
manner  that  the  turplus  of  the  liquid  can  piss  into 
tbe  enlarged  appendage  n,  placed  above  the  tap, 


the  equivalent  velocity  in  miles  per  hour,  Neither 
are  they  able  to  recommend  any  existing  aoalu  that 
can  be  adopted  or  modi^ed. 

(3)  "  A  New  Form  of  Velocity  Anemometer,"  bj 
Mr.  W.  H,  Dines,  B,A,,  F.R.Met.8uc  In  tbii  in- 
strument an  attempt  ba*  been  made  to  measure  Uie 
velocity  of  the  wind  by  tbe  rotation  of  a  small  pair 
of  windmill  sails,  tbe  pitch  of  the  sails  being 
altered  automatically,  so  that  tbe  rate  may  alwaj 
bear  the  same  ratio  to  that  uf  the  wind.  TM 
meohaoical  deUils  are  briefly  aa  followe:  A  beli- 
ooid  ia  fixed  at  the  front,  and  a  amall  pair  of  saB 
of  variable  pitch  at  the  back  of  a  ateel  rod,  and 
iust  behind  the  helicoid  a  light  fan,  which  aaa 
turn  on  tbe  aatae  axis,  bnt  is  independent  of  tha 
helicoid  and  sails.  H  tbe  roUtion  be  too  rapid, 
the  fan  turns  in  the  aamo  direction  a*  the  heliooid, 
and  by  its  motion  alters  the  pito' 
Chat  Cbeir  motion  is  retarded ; 
the  friction  ia  increased,  ui 
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turned  in  the  other  direolion,  and  the  rate  is  in- 
ereatod.  Tbe  motion  it  oommoniDatod  to  a  verlieal 
rod,  which  paasflS  down  tbe  hollow  pivot  on  whioh 
tbe  instroment  turns;  it  is  kept  fjcing  tbe  wind 
by  a  vane.  It  isoonTeoienttocCDoeotthevertisal 
shaft  to  the  recording  dial  by  a  light  flciihle  Wire, 
all  that  is  necessary  being  to  place  the  dial  approxi- 
mately beneath  the  anemometer!  by  taii  mean* 
the  trouble  of  ascending  a  high  lower  or  ladder  la 
avoided,  except  where  oil  is  required. 

M)  "  Description  of  two  New  Maximum  Pressiua 
Eegiatering  Anemometers,"  by  Mr,  C.  M.  Whipple, 
B.ao.,  P.R.Met.Soo.  The  simple^  instroment  » 
a  modification  of  tbe  Linds,  Hagemanna,  or 
Pilot's  water-pressure  anemomslers.  provided  with 
an  apparatas  for  registering  tho  maximum  lieigM 
the  water  attained  d  uring  the  period  which  clapsetl 
since  tho  last  setting  of  the  instrument.  Tha 
second  form  of  regiateiing  maximum  prtsaura 
anemometer  is  derived  from  the  ordinary  pietriue 
plate  instrumenC ;  a  circular  metallic  disc  of  Ojia. 
diameter,  exposing  a  surface  of  half  a  aqtiatu  foot, 
ia  kept  at  right  angles  to  the  wind  by  mean<i  of  ■ 
suiuble  vane.     The  diss  is  pert<jtt.«A  Vi-j  e\*A 
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knd  eren  of  nlosntad.  me-thnati  oc 
in  yenoDM  altepiag   in  n»mi  in  wbi 
weTcdefectJTe  gaa  bnmei*  or^  pipei.  bi 
is  boQiM  of  wlueh  the  maitMij  ooodi 
ot&erwiM  tMiiatMeUar.  Ibt  the  ilislil 
of  gu  won  t^  ^DK  of  the  Hi»-thti 
pOTcd  bj  the  fmct  that  the  pcnotu  i 
DMBiiia  qnite  weQ  on  the  defecti  in  1 
bonteiaar  iripe*  banc  remedird.  uid 
<Kbn CUM oocvired.    in  l^?l.  Dr.Coil 
imoned  to*  large  ootuurr  hooM.  wi 
itan  anangcmenta  hid  been  pnt  io 
nader  hu  own  directiim.    On  intptt 
ipe  whatever  wu  fonnd  either  t. 
ini  or  •oil-pipes  into  the  hoiue.    i 
'  I   CKape  of  gaa  was  noticed  from  a  bnme 
'.■'  '  b«i!roam  in  which  the  first  caw  of  un 
[^  I  ■Ttfcamd ;  bnt  this  was  not  at  the  time' 
^^    u  hare  anftMof  to  do  with  the  nutu 
I^'     ecpeciallT  asa  nainnoe  had  been  create 


u  obiuacd.  saJ  i==(fK£(   ■::;—■,>;=.■>?  i:;ii;-T:i:lz!;  —i:  T:t=.. 


Imaiodi^telj-  »f„r  Uwir'i 

Taey  ,r«  -l„n  rm.,J  in  -swr.iiiei  *=i  x.-' 

™   baitjin,      I'B*  whole  Fr.v-«M  ^f  »ia:=3f  icd 

|»»  «il*rien,v.    I'.iMiUj  tii»  m*-^.>i  tsv  im 
^«^».«..ly  «P5,,:«:  if  ^..  ::  tu  «c».«<  =. 

Fanwia  OkkU  and  V«««tR:ioa,— 1=  »  wjvti 

timi-  oiD,'.-.    Sj.^,  of  viciv'w  wrtt— bii>T,  wiiM   ye»r»\  »=.i  wi...  li-rti 
Miiii|<>.ol.ivt'r, white  niaiuini.  j;»nkn fttu  — wn*    is  I?;-.!, 
■dwaiumixEumof  eirJ.'n  k-tl  with  huv  ;ia JM  '     j^,,  ,,^  V— ■-*!  *a 

■nuTilvr  (.•  a-.,-rrUiiu  wh«lb(T  lhi>  Uij*  rr.»pM:j,>a    ,„  "i.  "-.  ,- .!_  ^. 

uf  f.rr..n.  .,»ui,  ia  rt,  hMi.- rinJrt  ».«««*  JOT  !'  ,t'-^C't^-?-''w  .-  -^  V 
«Dr«>.>aT.tl>lDinl1iiru.'von  wrminiti.ia  «  (tuwtii,  ?f  ■  ".•'i-^  J-  C"!-'  •'  ^' 
In  urdrr  t.i imt  thi* 4a#(tb.<a  t.<tb*  tntn,t  trtT.  '  «="-*'-  >'W  \.-ri.  t«i=;  t_f  an:h:wc 
•aiirmiiutly  vxjgffrsteJ  diwr*  of  b*»i.-ci3J*r  w*r#  ,  pj.,*  p:  L* j-»  of  the  (^Mnr'W'->  I 
•mpliijnrd,  tuntrl)'  10  i>»r  <»ai.  trf  the  mixed  f^iL  :  ^-t  R.iu  *■»*  r-b'=*'-*i  as  ajrc— 
SJi  prr  Mnl..  JO  per  <waU  auil  pure  bati^'  riadt;  '^^ll.^.L^  .I,"*  .i.\,_,"tJl;„ - 

witliout  any  •.•il.     a.ist .'(  ibo  lenls  (rinl  £*tmi-    T!,„-"'i:\r.  ■  ■  ■- * 

nalol  "TCQ  111  Ih*  pure  bjti.'  i-iuior.  anJ  faw  oi   *~"  ^-''V 
Uii'  I'Uiit.  liTr4  nniil  »t4:TtJ  f.-r  W4=t  of  citrj-  !  ^'^^  '?.■- 

Iirnxu)  f.W.     A!l    the  .the;   n;:i:cr«    pri«in,-Ai    ""i'-P- - 

plitul''Wlii.-!ill..iirn«l  tnA  tt-iii  in  dMrtjane— ,".■»  ■ 

llii- 'urt>>  |'l.i:it>>  ill  t!ir  iuii:iiipt>f  t-yiaiftnto!  .      ^^^^^ai^^  ^,    ,    Be-'-n   l- 

■      ■■  (■iii.U-t  anil  (irtlvu  ti-il  w.-     -''-  ■■ '  •— -p 


:    =    b,,~T 


than  \hyv 


a  s^nii 


.•;1  a!.'0 


wi  pn-  ; 


Oiiuljiniii^  icvtf  Ii.uf,  U  i«  only  EUiual  tb«  in  -.he    ^5  m^'J  *V^"  n-'"^''":^^  "" 


room,  tuond  a  rerj  evident  escape  of  g 
j^e  of  the  brackets  th»>«.  the  gas  haiini 
STCf .  a  reiy  fool  onell  from  being  insofl 
panned.  An  eiarainaiioa  was  ihen  i 
the  gas  brackets  all  over  the  bouae.  ai 
Moapea  were  fonnd.    Tbcee  were  all  re 

'       cases  of  sore-throat  hare  Occam 

,  .r  _^_jc,.^.^  ■  ■;^"'^;j"~^7'  ^^"  ,  SrTf  ra!  other  cases  were  described 
*_  ^S'^^'-'r^i^^lL'^'^  "^  *"""  '  f-wit-d.  who  ended  by  mying  that  he 
L.  -i*  -•-**-  »s»— ;a— ^c  •  Vjj  p(rton»iir  suffered  in   a  similar 

'.^:  hi*  7:*:'iiisii  a  -;—;■:»■;  ;ri:T  ,  ;r:=  a  »ligbi  escspe  of  gas  from  a  di 
i^Uj".  iji?;T(r-i  "s  S-rT.  ;f  a:  ;!•  7;p»  i=  his  bedroom.  He sIm  pointed ( 
>i  £;r«     Fr.'=  z^t  laus:  csl^-^la-    £-:<al-fv  may  grt  into  hon»«s  through  tl 

i^rvarf  :ha:    :he  (*:=<:   ■■» »    =t:::.  loor.  and  eren  ap   throtigb  tbi 

:th  IV  V:-.  s  :f  Iftt.  s=i  7r:^«-lT  c«pt-lally  behind  panelling  from  d' 
bef-  j^ii:'zilr  :':-tt:rid,  al':l.:i^z  mx=.»  in  the  streets.  He  had  no  do; 
f  :=  a^  ::':.•  :i  *h.:r;  psri-si  ,■'  ■'?  ti«  csT^^e  of  the  sore-throats  was  the  br 
K  weeks  or  months,  especially  at  n 
i  contaminated  wi:h  a  ?mall  propai 
:al-fu.  and  he  bejieved  that  the  e 
;tiLi*  in  pr(<dQcing  tbe  irritation  in  lb 
f  re  the  b:»n:phiie  of  carbon  and  other  i 

J.       Pr.->;.  D.  Kiknchi.  of  Tolao,  who  giadi 

/    Ci=":rlige  in  1^77.  is  ediiing.  a;  the  re^ 

'^    'ii  Eincation   Drpirtment   of   tbe  Ji 

G-^Temment.  lexibjoks  of  geometry  an 

T.__'. ..     ^.*^^    fs-larr.    He  has  already  trani:at*d  »; 

I  liiha:  the  ^llabns  of  p  ane  geometry 

I  Tip  by  the  Afsociation  for  tbe  ImproTvi 

'~-  .  Geometrical  Tw^hing,  and  has  also  d' 

^-    «i=e   for  C^ifora't    "  Common    Sense 


'" E.  it 


rrwpert 


,    only 

„ .„,.,  *  ttwtt  *efdlg«rmi_      _ 

tliiin  in  (III'  Outf  weaker  Diiitaiv*  ><t  in  gudeli 
S.HI  Hlxne.  The  Aiinelii>i.>n  atriVt-J  at  if  that  the 
ferr.iiu- .'M.I.' A-nt jined  in  ba»ie  tfiaJer  i»  wiiboa: 

Krupp'aBlKaan.— ilerr  Krupp,  ef  K»»m,  ii 
■I  I'leH'iit  lUAnufs.'luiioi;  A  gun  weiiliiing  fli>M 
upon  l;«i  t.ii*.  It*  Ivnclh  is  i.>  he  iii'i.  and  iat 
oaltbre  l.'>';iu.  The  priijeelUei  l>>  b«  used  wiib 
Ibisarm  areuf  two  kinds,  xnr  of  ■  steel  shell 
IfkUiiu  l»nK  an.l  weighiui;  l.iiDJlb..  th«  other 
Ml.  :!in.  Liiig  and  wei«!iiU8  i.Mi'.h.  The  servi.-e 
nhaTK*  vi>ii>i->l<  of  I.Uihilb.  vt  t'r.'wn  priFinilie 
]Mn<ler.  Wiih  thuehargelhe  lighter  ihell  will  bate 
■H  iiiilist  vi'i.H'il)  nfi.'lllft..  and  ilie  heiirier  *fae*.l 
one  of  S,<Wit.  per  seeond.  Tae  IJK-liter  slsell  will 
pearlnleawrxnghriTMl  plalo  4.nii.  (hifk 

S Intra  of  tli.i  respei'tlve  Ihicknem* 
tin.  |>laeiil  at  a  shivt  distance  frin 
irf  the  nm.  In  the  case  of  the  beaTier  projeotile 
Uis  liriiin-x  an-  A7im^  SHjit...  and  34jm.  r.-wM- 
ivolr.  Ili'ir  Krnpp  iialsi>rep<>Ttvd  to  mteud  the 
maiiufaetiire  ot  a  enu  weiuhiug  l.'i'  Ions,  andof  ■ 
nalil'ie  i<r  Cm,  The  ahi^  to  be  find  from  ibU 
gun  !•  Io  wri^h  It  UHis.aoJlo  be  neatly  Cfc.  long. 
HArion'a  Bremido  Paper.— Messrs.  Uarion 
andCii,  »(  S.ihii  ••luare.  rend  as  samples  of  their 
1in>iiiiii"  ('.iii'T.  wliieh  ■■  iiii>le  in  rolls,  and  it  lo 
•\eeii(i>>ii.illy  miwiiisc  that  fi>r  oiinuet  printing 
su  exihwure  t.>  gas  or  lami'ti^-ht  fur  one  or  more 
speonil*.  B.v.'rdlnR  to  the  deniity  of  the  negative. 
1.  sulKeieni.  It  w.  in  faet,  to  senjitiTe  thatani- 
lieul  lijht  I*  re.Miiiin™ile.l  in  preference  t«  day- 
lirfbi.ainl  thepajH-r  i*  t  beretorc  well  adapted  (or 
^in>e  who  work  m  the  ereiting  at  enlarging  and 
minting. 


The  8C-y, 


of  iif  membert  :o  Kireehaica.  in  :he  Gcret=e::t 
of  KiiKToma.  wheTr.  al«o.  the  Jlmerlcas  a-:?.--- 
nomer.  Trof.  YiiaEc.  aai  the  Mcis.viw  f-ri*:. 
Prof.  Uredich-n.  will  be  s-.a:i^<a«d.  7waG«rma:i 
statins  will  be  established  in  the  G .iTer:ime::t 
M  Tyer  :  o::e  I:alia::a:  Kra!un':';.u^k.  :n  Siberia : 
and  i>ne  Krcceh  sMiii-a  a:  DaTtivTu.  05  the 
:^:.  Pevribarg  and  Ua«c~>w  Railway. 

The  Marqnis  of  Lothian,  as  SecretaTx  for 
Scotland,  has  promised  Sir  W.  Thomson  aci  a 
iie[ii!tAt:on  from  the  E.^ya'  SAriety  of  Eiin- 
bar^h.  to  nso  his  i~f  ::fni:'e  with  the  Treasury 
to  obtain  a  grant  of  i!-..".'.'  a  year  for  the  Ikn 
Neris  ObserTatory.  the  only  place  in  the  worll 
where  eye  oi>*err»;ions  are  reoordei  ever;  h^ur. 
The obierra;oi7  cos:,  it  i^  said.  £-.'X>.'.  ani  -be 
main  object  for  which  tbe  grant  is  desire-i  :• 
to  found  and  tnppor:  another  station  at  the 
foot  of  the  moantain. 

At  a  meeting  of  the  Society  of  H^iiitxil 
0.-ficer«  of  Health  held  the  other  day,  Prof 
Corfield  read  a  paper  in  which  sore-lhroau. 
were  ^i'l  t»  be  often  csu!ied  by  breathing  c\'al- 
ga?,  Ilf  referred  at  some  length  to  tbe  in- 
teresting investigations  of  Prof*.  W.  T.  .Sedg- 
wick and  Vi'.  R.  Xichols.  of  tbe  Massacbn^etts 
Institute  of  Technology,  in  connection  with 
tbe  relative  piisonons  effects  of  coal  and  waier- 
gas,  and  staied  that  daring  the  past  few  years  hanJ-tarning 
his  attention  had  been  gradually  arrested  by  sutncs.  Amatcm? 
CMd  of  illness,  and  more  especially  of  relaxed,    in  a  separate  cla^^ 


I:  is  expec*.«l  that  both  Dr.  Ltsz  » 
Js^itiT  will  be  in  L:iadan  early  in  Mi 
will  be  present  at  the  meeting  of  the 
Ge:gnrb:>:at  Society  on  May  9.  Tne 
Gre::fi:Ll.  the  explorer  of  the  Moban 
.'the;  LribT:taHe»  of  the  Congo,  has  arr 
Li^riion  :  bs;  bif  health  is  in  snob  a  cu 
as  to  make  prjl.'-^ed  rest  neceKary. 

An  expedition  f:'r  tbe  exploration 
country  watr-red  by  tbi-  Yukon  has  b 
ganis^i  -y  the  Ca::aiiian  GoTeramen;.  a 
star:  fr:m  British  Columbia  early  in  Ma; 
the  liirecti^n  of  I>r.  Danson.  ashistant-i 
of  the  <li:i^ian  GenA'^ical  Sarrey. 
I'jilvy  will  have  char,;*  of  the  topo^ 
wo.-k.  :k=i  will  make  a^nrreTand  measu 
of  *,.  mu,-h  of  the  Tal>y  cf  "l 
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SB  turning  in  both  hard  and  soft  wood. 
nolitioB  which  wilt  be  oonBidered  in 
ng  the  priiM  are  the  following,  viz.  :— 
ity  of  design, Bjmmetry  of  shape,  utility, 
meml  eicelleoce  ot  wortmanahip.  '2, 
DOpyin?,  so  that  two  objectB  prodnced 

03  two  cnps,  vttsei,  boies,  or  other 
')  may  be  facsimileB  in  every  pact,  or 
meBsnrea  of  capacity.  3.  Pitnesa  ot  the 
nd  design  for  the  pnrpoae  proposed  (for 
X,  tncned  work  for  portions  ot  domestic 
iroh  /urnituro).  4.  Ability  to  turn, 
Ir  circaZac  or   oval,  in  both  olasres  of 

3,  Novelty  in  application  of  turning, 
eaign.  6.  CacTing  and  polishing  aro  tul- 
le, and  if  skilfnlly  done,  any  additional 
)roduoed  trill  be  cunsidered,  bat  it  moot 
leidiary  to  the  turning.  Posribly  the 
irB  may  show  Che  profesionala  what  can 
9 :  but  unfortunately  the  eSorts  of  the 
a'  Company  do  not  Beam  to  be  appre- 

ergyman  in  YorkHhlre  ha%  obtained  a 

for  a  '■  safety  elaotria  lamp  (or  minera." 
ief  feature  in  thedevice  ia  tbe  iaterposi- 
■  wire  guuiB  between  tbe  carbon  ot  an 
esoent  lump  and  the  eihaoated  envelope 
n  in  which  the  oarbon  ia  contained,  so 
.  case  of  fracture  of  the  glass  the  carbon 
rented  from  igniting  any  combustible 
•e  ot  gases  or  coal-dust  anrrounding  it. 
Victoria  tandem  or  "  military  oyole  "  is 
line  nhioh  runs  on  two  tracks,  no  little 
being  used.  It  is  so  fitted  that  any 
.  Dumber  ca.o  be  attnohed  together,  the 

resembling  a  bicycle  head.  A  machine 
en  riders  left  Mossrs.  Singer's  place  on 
■n  Viaduct  laat  week  for  Alderahot,  where 

be  tested  with  a  view  to  the  adoption  of 
bn  for  military  purposes, 
the  meeting  of  tbe  Koyal  Society  of 
irgh  last  week,  the  Astronomer-Royal 
itlaad  fibibited  photographa  ot  the  aolar 
im  produced  by  the  aid  of  Prof.  Eow- 
gratiugs.  The  Bpectrum  had  been  photo- 
d  on  a  glnsa  plato  and  then  enlarged, 
ints  shown  were  on  a  scale  of  4Gft.  for 
tt  of  tbe  ^MCtrnm  between  the  oitroD- 

and  the  middle  of  the  lavender.  Tbey 
presented  to  tbe  society  by  Ptof.  Fiaui 
,  who  was  thanked  for  the  gift.  Sir 
m  Thoasou  submitted  a  ooiumuniaa- 
1  '■  Ship  Waves  "  in  continuation  ot  his 
of  last  December.  Since  then  he  had 
1  oot  the  problem,  and  had  been  able  to 
It  a  formula  for  the  geometrical  con- 
on  of  these  waves  in  any  depth  of  water. 

was  being  prepared,  he  said,  a  plaster 

[epresenting  not  only  the  obief  wavea, 
ren  the  slightest  distorbance  that  was 
;e.  Tbe  President  also  read  a  paper  on 
Lbility  in  Fluid  Hotioa." 
irding  to  Herr  Otto  Mund,  it  is  easy  to 
^ish  the  positive  from  the  negative  pole 
inftuence  machine.  When  the  balls,  or 
»1  electrodes  as  some  people  call  them, 
larated  by,  aay,  a  distance  ot  one  or  two 
litres  (halt  an  incb  aa  a  mean),  tiie 
1  of    violet-colomred  spuks  may  be  ob- 

(o  be  bounded  at  one  extremity  by  a 
f  clear  white  light,  which  is  always  iu 
nnity  ol  tbe  positive  pole. 

I  magazine  of  "  popular  science"  pub- 
in   the  United  States  we    read:— "In 

Britain,  vinegar,  vnti I  recently,  has  been 
actured  almost  entirely  Iiom  malt.  Of 
tars,  glucose,  cane  sugar,  and  molasses 
leeu  largely  used."  When  a  duty  was 
)d  upon  malt  makers  would  look  about 
ne  otber  source  of  acetic  acid— at  least, 

II  natural  that  they  would. 

V.  G.  Eaton,  writing  to  the  Pnpuliir 
il{oitthty,B^fitbB,tia  most  of  the  Eastern 
)f  tbe  United  States  fully  30  per  cent,  of 
m  over  30  years  of  age  show  unmiatake- 
gns  of  baldness,  while  nearly  20  per  oent 
spots  on  their  heada  that  are  not  only 
)nt  polished  with  the  gloss  that  is  sup- 
to  belong  to  extreme  old  age  alone, 
ilectro-dynamic  air-ship  has  been  patented 
United  States  by  Dr.  Martin  Brown,  of 
Vincent,  Sew  York  State.  It  is  to  be 
led  by  an  electro-motor  of  about  two 
power  ;  bnt  what  is  to  drive  the  motor  is 
•ted. 

y  Mr.  W. 


SO,  but  the  shower  proved  an  inaigniScant  one. 
No  meteors  wereBeenahoatiag  from  tba  radiant 
ot  the  Lyrids  on  the  17th,  bnt  on  the  three 
following  night*  16  were  noted  oot  of  an 
aggregate  of  75  meteors  recorded  during  12 
hours  of  observatiaa.  On  tbe  ISth  and  19th 
the  horary  number  of  Lyrids  for  a  single  ob- 
r  was  one  only,  bnt  tbe  rate  increased  to 
on  the  20th.  They  were  brilliant  swift 
meteors  with  streaks.  Contemporary  with  the 
chief  display  of  the  April  period,  there  are  a 
considerable  number  ot  minor  streams,  and  Mr. 
Donning  notes  that  one  of  the  best  of  these  is 
in  Serpens,  a  (ewdegreeaW.  of  Beta,or  at  B.A. 
231°,  Deo.  17°  N.,  which  was  very  proconnoedin 
188.i,  as  well  as  in  the  present  year.  The  mean 
posidou  of  the  Lyrid  radiant  was  at  It, A.  2'i9', 
Dec.  32°  N.  Cloudy,  wet  weather  succeeded 
the  20th,  and  nothing  further  was  seen  of  the 
display. 

LETTEES  TO  THE  EDITOE. 

lWt4t  not  Jvid  oireHttri  twpawlth  for  tht  oplniau  of 

IP-  urm^ndfaff.    7^  tUlor  FtwpKHtliy  reyutMl  Ihiti  all 

AUamaaMmUBiHilmildtt  addrttmd  U  tkiKBrroil  tf 
if  XKBLlsa  llaouunc,  U§,  amad.  W.C. 
dU CWifii  and  Aa-iyllH  OriiTi  u  bt  maiipayMii 
3.  FassMObi  Rdwisds. 


kamv  urtloulu  kDowledga  uid  eiperleucft  ot  lbs  mature 
It  kflch  k  ptinoD  at  iDcfa  k  fouablii,  thiL  mfl  to  oUiBr  tMn^ 
cnom  Eto  more  tban  vbftt  flvqrybodj  doeB,kitd  ;ot,  to  keep 

lo  vrita  the  vbole  boAy  ot  ptjiioks.  n  tIw  from  wheiux 
fTRkt  iDoaDVAnLDODM  derltD  their  orlgiiul." — Moniititptt't 


TTfiANirS     AND     VBSTA ESBATA.— 

VISIBILIXT  OF  THB  QBEAT   COUBI 
OF  1B80. 


Mb^  are  indint^d  by  doited   Uoet.    As  L'raDUa 
hegiue  to  retrograde  aboaC  the  middle  of  June,  the 

longer.    On  the  ofaarC  of  the  path  of  Uranus  tbe 
■  -       --'-   '    '""         '   'aoS   B.A.C.  are  rated  6} 

id  a2  Viri/     ",'■  ■"  "■      ■  .  ■ 

epoch  of  Harding's 
Allm  ii  18UU,  and  I  have  reduced  the  apparent 
places  of  both  planets  to  this  epooh. 

la  diagram  No.  2  of  letter  S70-1S,  page  124, 
the  arrow  altaohed  to  (i  Urae  la  too  long.  It 
ahoald,  ot  courae,  be  very  ilightly  leas  than  that 
atUohed  to  y  Urate.  In  letter  27083.  page  U9,for 
"  uinal  "  «ad  "  annual."  In  lelter27IS2,page  176, 
table  2,  r  ot  <t  Pegasi  ahoiild  be  61-4",  not  41-4". 
Mr.  Biggs  (letter  27121,  page  174)  has  apparently 
avcrlaoked  the  fact  that  Dr.  Gould  observed  the 
head  of  Comet  I.  18SI},  till  the  19th  of  February. 

April  18th.  H.  Sadler. 

JUFITBU'S   FIBST   SATBLLTTB. 

[27157.1— As    interesting   observation    of    the 


body  over 
made  lait  night,  April  20, 
Eateriog   ooan    the    diao 


dightly  ni 
aatelljLe. 


..  80m.  to  2h.  30m. 
the  planet  the 
needed,  but  was  partly  ob- 
satetlite ;  it  was  aten  to 
the  eqaalor  of  tba  planet  than 
ben  betveon  ^  and  i  aorou 
eof  tbeahadow  bad  disappeared, 
Bi  seen  by  tbe  jjin.  apertnre  (refractor) ;  but  the 
definition  was  not  good,  or  probably  a  portion  of 
the  abadaw  might  have  been  seen.  This  was  at 
I2h.  GOm.  At  ISh.  tOm.  the  abadaw  wai  again 
visible  (nearly  at  the  oentre  ot  Jupiter's  diss),  and 
by  13h.  30m.  the  bright  mnon  contd  be  detected 
now  prcciding  tbe  shado 
ahadow  aaemed  to  be  free  t 


4:ini.  tbe 
I  ubBouration. 
F.  B.  AUIaon. 


NOTES  ON  NBBiri..S. 

f27I5S.]-ALLOW  me  to  ask  attention  to  the 
Neliulffl  y  IV.  a?.  Mr.  Ingall  had  aome  notes 
about  it  some  time  ago,  but  fonud  the  atar  oentre 
diSioult  to  see.  1  have  seen  this  beautitnllv,  and 
always  judged  the  itar  to  be  eiactty  centraL.    On 
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portions   of    Harding's  ".Nener    Himmelsatlas "  1  April  19th,  however,  it  was  very  faint,  hot  oer- 
'•""•'  inwhioh  the  paths  desoribed  by  the  planet*   tainlynofoential:  and  on  the  20th  1  again  saw  t\. 
-    -'.  Vesta  from  April  I9th  to  tbe  end  of  |  It  was   a  little  plainer,  and  V  aso.  ™*»ia.  -bsi<.\i>. 


e^: 


19ft 
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Gsntre,  bnt  mucb  neiret  mnrgja  of  nebnlai.  I  re- 
ferred the  mnltcr  to  uioUiBr  obaorrcr  with  B  Urg 
aperture,  and  bi'DonliiTiiBm;  observation,  altboaeh 
wltb  h  little  difference  u  to  poiition.  Poisibl; 
Ht.  Turant  will  eiimiae  thia,  and  let  ns  koow 
reinlt.    I  do  not  mention  the  position  o(  star  bo  as 


inSuen 


>taU. 


.     ,  "  Conatrnrtion  of 

Silvered  Glua  Teleaoope,''  eaye,  re  eilverinp,  tha 
"a  partial  conversion   of   the  silvar  film  into   i 

Sidm  one  ean  bo  acDompIiihed  ■■  follows :  Tak 
ree  Eiaina  of  hypoiulpbite  of  soda  and  diuolv 
in  an  onnce  of  water  ;  add  to  it  ilowly  a  lolntioa 
in  water  of  one  grain  of  gold.  A  lei 
liqnid  remits,  nblnh  eventnally  bee 
bnmerte  the  silvered  glaaa  in  it  lor  S4 
exchange  will  talte  plnue  and  the  film 
lowiah.  I  hale  a  piece  of  gloEi  prepared  in  this 
way  which  remaiQi  unhnrt  in  a  box  where  other 
pieces  of  plain  eilvered  glssa  bave  ehanged,  aome 
to  yellow,  some  to  blue,  from  expoeore  tu  coat 
gaa."  Hm  any  reader  tried  this,  if  so,  with  what 
resnlt?  How  many  grains  of  gold  woold  "--  - 
qnired  for,  tay,      ■"■  ■  ..         - 


[2T1G9.] — 1  HAVE  made  a  great  number  of  ei 
perimeDta  with  mirrors  of  the  ordinary  kind  am 
of  plate-glasB  to  teat  the  rhcaomeaa  mentioned  ii 
letter  27102.  I  found  in  osing  ordinary  mirror. 
oil  tbete  phenomena  were  vieible;  but  not  si 
with  the  plnte-glaas  mirror.  The  mirrors  wen 
revolved  in  every  posjible  angle  and  speed,  so  tha 
no  miatako  could  arise  out  of  a  nrung  position 
1  am,  therefore,  led  to  the  conclueion  that  tb> 
phenomena  Mr.SbrnbsoIe  observed  weredaeto  tbi 
*  iiregolnr  surfaoeB  of  an  ordinary  glaia  mirror, 
which  irregnlarities  wonld  carry  the  ray  while  In 
ithe  aot  of  revolving  opoo  their  crenulated  anrfaem 
■roand  tbe  interior  ray.  and  thia  becotDes  mort. 
obviotis  when  the  eye  is  ahifted  to  a  different  posi- 
tion, for  then  the  images  at  once  change  their 
position  accordingly  to  the  opposite  side ;  while  in 
the  plate-glnss  mirror,  owing  to  the  regular  aur- 
Jaoes,  DO  such  distortion  exists. 

Can  any  observer  infona  me  whether  the  nebula 

gather/    In    May,  IB 34,  it  waa  very  easily  seen 

trace  of  its  whereabouts  can  be  perceived. 

D.  K.  P. 

ON'    FBIUABT    BATTBBIBB    FOB 
LIOHTINa. 

[27ISO.]— Mh.  H.  B.  Edwabds  (letter  -iTVib) 
evidently  wisbea  my  opinion  on  what  he  anys,  and 
1  have  the  more  pleasure  in  giving  it  as  1  feel 
snre  it  will  interest  others. 

First,  as  to  sine  of  oells,  I  do  not  see  that  this 
oRers  mnch  difficDlty  in  manipulation  provided 
that  tbe  batleries  are  good  in  mechanioal  conetruo- 
tion  as  well  as  eiectMca!  efficiency.  I  feei  mote 
inclined  to  set  tbe  limit  at  400  Watts  for  this 
reaion,  that  we  cannot  get  a  really  efficient  engine 
otmachlesa  than  half-horse  power.  I  am.  how- 
ever, hopeful  of  introdqcing  a  good  engine  of  from 
half  a  man  power  upwards,  whicb  will  open  np  a 
— w  field  for  small  electric  lighting  initalla  " 


Aa  regards  coal  ctriu, 


e  findtl 
eryday   i 


fortunate  if  we  get  foar  brake  horse-power  boura 
oat  of  301b.  of  coal.  Suppose,  however,  we  take  it 
at  tbe  higher  efficieney  of  tour  electrical  horse- 
power from  the  above  amount  of  coal ;  or  with  coal 
«t  20i.  per  ton.  tor  3Jd.  or  thereabouta.  Let  ns 
now  compare  Ibis  with  lino.  Theoretically,  we 
■honld  get  1  ampi're  hour  for  every  12133  gramme 


cally  v 


If  n 


Bufficiently    correct    for  most  practical  hatteri 

obtain  this  fur  an  tour  at  I'G  volt,  we  want  top 
■duce  497'3  amperes,  or  in  other  words,  to  oonsu 
746  grammes  of  lino.  This  is  a  little  under  21b. 
line,  or  say.  5d.  per  horse-power  hour. 

This  gives  ns  tha  raUo  of  zino  to  coai,  as  7  is  to 
],  very  nearly. 

The  battery  I  have  written  about  gives  of  ei  .._  _ 
*  higher  efficiency  than  this,  because  the  E.3I.F. 
■"        ■■ '  "■■   '       '       ■■    1  very  little  indeed 


aa  the  oxidant  is  nnuslty  an  expensive  luxury,  aoi 
tbattheobeapest  to  buy  is  of  1  en  the  dearest  in  the 
..J  ..  :.  i-^  jipj  ijig  great  staying  power  of  such 


power  fori  746  wott-houra  at  sbont  Is.  8d.  to 
Is.  lOd.  as  opposed  to  about  Id.  in  ordinary  engine?, 
reckoning  depreciation. 

To  go  a  little  farther,  if  we  alloir  a  loss  oii6 
watts  in  the  leads,  we  have  still  available  for 
lighting  parposes  700  watts,  which  should  give  a 
"  '-    >f  3C0  to  280  candles.     I  have  bad  aome  lamps 


specially  mode  for  me  by  Messrs.  Shippey  Bra 

which  I  think  would     "'"  "' '"  ""  " ' 

IGc.p.  with  16  volts,  t 


it  this  work,  as  they  giv 


■!y  because  other  lamp 
makers  have  assured  me  that  this  was  an  impossi- 
bility to  make,  althoQgh  I  waa  convineed  it  could 
be  done,  and  having  obtained  it  at  last,  1  hasten  to 
let  my  brother  electricians  know  that  such  a  nsefn) 
adjunct  to  lighting  by  batteries,  primary  or 
secondary,  is  at  last  toheobtained. 

Eleotriotui. 

[27161.]— I  AGHEE  with  "  Bleotrioian  ■'  that  I 
"jAonWfiodall  the  information"  required  inhia 
letters,  but  1  can't ,'  hence  my  letter  of  inquiry  on 
P.IG4,  which  is  quite  plain  enough  for  aoy  one. 
However,  so  that  your  correspondent  should  have 
no  difGflulty  with  "technical  nomenclature"  (p. 
I7a),  will  he  eay  definitely  what  other  clement  he 

mentioned  on  p.  'jO  ?  and  also,  what  is  the  "  depo- 
larising solution"  at  la.  6d.  per  gallon?  I  have  no 
doubt  thot  "  electrical  nomenclature  is  so  familiar  " 
to  him  that  he  has  "  diffionlty  in  avoiding  ita  use  "; 
but  that  surely  can  be  no  reason  why  lie  should 
invite  readers  to  waste  two  stamps  in  writing  to 
him.  I  prefer  to  let  the  sunlight  into  these 
matters  in  tbe  pages  whieh  all  can  readj  and  I 
ask  again,  Why  ho  told  us  so  much  of  what  his 
wonderful  battery  could  do.  and  so  little  of  ita 
composition  'i  1  would  point  out  to  him  that  the 
practise  is  nnusual  in  the  columns  of  the  "  E.  M." 
Nan.  Soi. 


[27103.]— We  notice  in  your  issue  of  April  lith 
a  favourable  notice  of  a  vioe  which  you  call 
Massey'a patent  vice,  and  which  yoa  say  Is  patented 
by  Mr.  Uassey,  of  Chicago. 

Permit  us  to  point  out  that  both  tbe  Bngliah 
and  the    United  States  patents    for  tbe  vioe  in 

.ion  arc  ours,  and  that  Mr.  Ma»ey  is  licensed 

I  as  sole  manufacturer  for  the  United  States, 
vice  in    this  country  ia  known  aa  Bntwisle 
venyoo's  instantaneous  gcip'vioe,  and  in  the 
Hutei  as  Maiiey's  E.  and  K.  patent  yiw. 

BntwiBle  and  Eenyon. 
crington,  April  l;lth. 

OPTICAI.  FHBNOHBNON. 


dent,  W,   H,  Shruhsole,  for  the  very  interesi 
letter  (27102)  whioh  he  has  placed  before  us. 

Tbe  explanation  appears  to  he  that  the  two  sur- 
fooea  of  the  glaps  are  not  exactly  parallel  to  each 
other.  When,  from  theprinoipal  image,  a  number 
-'   -Ihcr    iiusgea    less    and    less  bright  are  Been 

jug  down  towards  the  observer,  then  he  has 

the  thick  edge  of  the  glass  towards  him. 

wacils  and  away  from  the  observer,  then  the  thin 
edge  of  the  glass  is   towards  him.    It  is,  I  think, 

two  BOtfaceB  of  a  plate  of  glass  which  hak  yet  been 
discovered. 

Perhaps  the  most  puzzling  part    of  the  phe- 

In  that  Base  it  will  be  lound  that  the  thiek  edge 
of  tha  glass  is  turned  either  to  the  right  or  left 
hand,  and  in  conaeqaence  the  extra  reSectiona  pass 
"  '    the  side,  and  do  not  reach  the  eye. 


[27161.]- Is  reply  to  "  E,  L.  G.'s"  inqoiry 
(271)52)  as  to  what  I  mean  by  "  extreme  antiquiiy,'' 
I  say  I  mean  about  the  time  he  says  the  Flood 
occurred.  I  refer  him  to  "The  Ancient  Eropirea 
of  the  Bast,"  by  Mr.  A.  H.  Sayoe,  Deputy-Pro- 
fessor of  Comparative  Philology,  Oifotd,  where  be 
will  find  enough  respecting  ancient  Egypt  and 
Babylon  to  prove  that  mankind  was  710/  redueed  to 
■  igle  family  5,000  yi 


figures  given    

Baron  Bunsen,  Mr.  Sayoo's  own  estimate  maites 
it  about  7,(il<0  years  ago.  All  the  writera  agree 
that  Egypt  must  have  been  populons  and  fairly 
civilised  for  long  before  that  time. 

Babylonian   history    is    mnch     the    some,  and 
stretches  iotu  the  extreme  distance.     Babylonian 


that  at  a  very  early  period  the  Babylonian  scribea 
thought  that  their  monarchy  bad  existed  for  an 
enormous  period,  and  was  not  a  thing  of  yeater- 

At  the  earliest  periods  of  which  reoorda  ( pietoria] 
or  in  writing)  exist,  and  tbe^  are  very  early  in- 
deed, the  personal  peculiarities  of  the  various 
races  of  men  are  clearly  marked,  and  are  aimilar  to 
their  descend  ante  to-dny ;  also  the  pecoliar  methods 
of  writing,  such  as  by  arrow-head^  cl  ^ 

hieroglyphics,  are  fully  elabo 
in  speciid  looalities 
well  marked,  ( 
heicg  very  old 

things  prove  that  (he  ttatcment  that  the  hamao 
race  started  from  a  single  small  family  &,IXiO  year* 
ago  is  a  complete  fable. 

But  why  does  '■  E.  L.  G.  "  say  6,000  years  ago  ? 
The  Hebrew  Bible  makes  it  4,236  years  ago,  while 
Usher  calculated  it  at  4,235. 

The  t!eptuagint  asserts  it  was  S,D33j  bnt  the 
Septusgint  was  written  in  Egypt,  and  made  an 
attempt  to  suit  itself  to  Egyptian  history.  But, 
as  it  is  not  considered  to  be  cananioal,  I  wonder 
why  "  E,  L.  U.  "  takes  it  as  an  authority  agaiut 
■     Bible. 


elaborated  and  foond  only 
looalities.  The  various  religionsare  alio 
ed,  quite  diSerent,  and  subw  signs  of 
old  when  first  we  met  tbem.     Alltbess 


•■Ki" 

epiy  that  I  remember 

subject    in    t 

e    Bib 

I    ack    him    foi  hU 

luthority,  not  for  his 

The  marria 

the  sons  of  God  "(of 

Jie  Bluhim,  i 

In  Job  16  tha  "bobs 

n  of  th 

plural,  is  rightly  translated 

in  Pa.: 

and  the  "daughters  of 
nnot  possibly  bo  what 

of  the  Adam,' 

the  sons  of  Elohim  were  simply  tbe  descendants 
of  Seth,  and  that  the  others  were  the  descendants 
of  Cain.     But  why  the  marriage  of  Sethitei  with 


I  of  Jov 


Pluti 


and  Keptur 


But  as  Koah  and  his  family  were  selected,  it 
mast  be  supposed  they  icere  the  right  sort — not  a 
collection  of  bad  natntal  curiosities,  whose  im- 
mediate descendants  immediately  invented  a  lot  of 
different  false  religions,  though  they  had  (it  is 
said)  full  kDriwledge  of  the  one  true  God.  That 
the  three  men  called  Noah's  sons  in  tbe  Bible  are 
to  be  oouiideied  grandsons  is  another  of  "B.  L.  G.'s  " 
inventions,  there  being  no  fuundution  fur  it  bnt 
fertile  fancy.  How  can  I  or  any  one  argne  againat 
mere  words — haaeleii  fabrications  made  to  bulster 
up  an  improbable  ttory  ? 

According  to  "B.  L.   G."  then  ■  -  ■    ■ 


itNegn 


Lapps,   Jewij 


Chinese,   Red    Men, 

Greeks,  Celts,  Kaxous    and  all 

rapidly  and  easily  produced   in  a 

from  the   inmates  of    Noah's  Ark ;  indeed,   thai 

small  receptacle  waa  like  the  conjaror'a  incihaosti- 

ble    bottle,  for  it  seems  to    have   produo. 

numhei  of  wonderful  tbiuga  io  a  short  tii 

in  the  same  neighbourhood,  and  under  slmi 


t^l 


The  Bible, 
s  far  a^  I  ear 


of 


ng  about  anob 
nt  "  wives  are, 
of  "  U.  h.  G? 
a  Noah  and  hi* 


If  BO,  he  flieB  flat  in  the  face  of  orthodox  theology. 
As  why  should  the  descendants  of  the  other 
"  Adams  "  suSer  because  the  head  of  the  Edeaites 
felt  ?  Again,  we  are  told  that  our  old  friend  Adam 
fell,  but  we  are  not  lold  that  any  other  originator 
ancounceted  with  him  did  ;  .vet  ^'  B.  L.  G.''  ia 
virulent  against  tbe  Aduns  of  whioh  we  know 
nothing,  and  considers  thu  Edenitea,  whose  fore- 
father brought  by  bis  sin  all  tbe  woea  and  death  on 
the  world,  as  delightful  people- indeed,  sons  of 
God.    1  suppose  he  couBidcrs   that  the  devil  made 


that 


y  aircrtion  that  fossil 


tbe  rt. 

"E.  L.  G."  says 

faunas  are  as  local 
by  every  observer. 

trad ict,  and  offer  the  fullowiug  quotations  a*  con- 
Prof.  Owen  Bays,  in  "  Br iii-V Fossil  Mammalia,"' 
Introduction,  pnge  iil>;  "  Acj^ording  to  the  hypo- 
thesis that  all  existing  laudfonimiili  radiated  from 
a  common  Asiatic  centric  within  the  historical 
period,  we  must  be  prepftred  to  believe  that  the 

flying  or  awimming,  iuiiJl,iied  across  the  wide  teas, 
and  fnntid  its  sole  ree   ,ioK  place  in  the  Island  of 

wingless  hiidi  have  ^bcen  fuuud  ioesil ;  that  tbe 
wombats,  disyures,  i^TVd  kangaroos  as  exclusively 
travelled  to  AnatraliA  ,\ieie  alnnt  have  been  found 
in  pliocene  strata  'p  rli  bone  oaves  the  remains  ol 
eitJnatand  gigantu'^,   gjeciea  or  families  of  Uaiao- 
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^>1U;  uid  tbftt  tba  modem  «lotb>,  Annadilloci, 
■nd  ul-Mten  ohoM  ths  route  to  South  Amerioe, 
when  and  onJj  la  the  warmer  parts  of  North 
Ameriaa  ve  to  be  fouod  the  fo«ail  remsiae  o( 
extiiiBt  ipaoiM  o(  thoM  very  pecnJiftc  edentate 
genera."  A.|faia  he  aafs:  "Not  a  iglio  of  an 
«lephuit,  a  rhiaoceroa,  a  hippopotamus,  a  biion,  a 
bjKiu,  or  a  logomjs  hu  yet  been  detected  in  the 
eavea  or  the  more  recent  tertiary  depoiita  of  South 
Ameiioa.  On  the  mmtTary,  moet  of  the  Sonil 
mammalia  from  tboM  tormationi  are  as  diitinot 
fromthaBuiopso-ABiaticfomu  at  they  ue  oloaely 
allied  to  the  pesnliaily  South  American  eiiatiug 
genera  of  nummatia." 

Than  Hr.  Page,  in  his  "  Introductory  Teit-Book 
of  Geology,"  lays,  at  psge  205  ;  ■'  In  respeot  of  iti 
fouila,  the  tertiary  era  exbibitt  a  remarkable 
diSerenoe  compared  with  the  chalk,  oiilile,  or  csal. 
DoTiBg  theae  epocbB,  the  planti  and  animali  iu 
every  rc^on  of  the  globe  presented  a  greiCer  de- 
gree of  aameneu  or  identity :  whereie  during  the 
tertiary  epoch  geographical  dietinotioni  and  ■eps' 
rationi  like  thow  uew  txiiting  began  to  prevail  i 
beniw  the  difference  between  the  tertiary  mam- 
mall  of  Borops  and  thoie  of  SoDth  Amerisa, 
which  repreaeut  ita  pre»nt  ilotba,  uit-eatera,  and 
innadilloes." 

Theae  eitraota  entirely  diaprove  "  B.  L.  G.'e" 
denioli,  and  prove  mr  case.  I  now  aalc  him.  Did 
the  animala  now  aliye  allied  to  thoie  peculiar 
foMila  in  South  America  have  direct  anceatora  in 
the  ArkV  and  if  »o,  how  did  they  get  tranaporled 
alone  to  where  tlieir  foasil  anceatora  eiiated  'I 

"&.  L.  G.'a"  aaaertiona  that  a  ipecial  gravel  ia 
tnnud  at  a  depth  exactly  indicative  of  6,U0ti  yean 
1        I.  _i,  ^i  . .  limply  prepoitetoua. 


neb  a  nuu  of  newly-broken  gravel  come  trom'r' 
Hm  ha  any  evidence  that  all  the  riveca  and  valley 
bottoma  have  been  carefully  examined  ?  He  must 
fauiw  Ihay  have  not,  and  that  be  it  limply  pro- 
phe^ing  all  out  of  bii  own  head.  Take  ^e  Kilt, 
lor  uutance— from  year  to  year  it  brtcga  down 
matter  in  varying  qnantity — aome  Qiiuda  will 
airy  away  what  ouien  depoaited,  and  large  maaaea 
cfdeaarttaiid  will,  at  timei,  be  blowa  into  it,  ao 
that  it  would  be  impoasible  even  for  "  B.  L.  Q."  to 

■sear  to  a  year  or  even  a  oectury — thoagh  he  pro- 

faaei  to  know  exactly. 
Geikieiaya;  "But  exteceive  though  the  tertea- 

ttiil  ledimentary  depoaiCa  may  be,  they  can  be  re- 

gdad  merely  ai  temporary  aocumulationa  of  the 


I  of  the  ilenudati ^    _.., 

theh  origin."— ("  Teit-ltook  of  Geology,"  p.  4.i2.) 

Tke  Miuinippi  baa  been  more  caref  nlly  atudied 
tkiaauy  oilier  river,  and  yet  only  approximate 
Nnlli  have  been  gained  by  ita  atudy;  but 
*I.L.  G."aiiumea  tnat  all  ia  knonn  about  every 
tint,  and  that  the  exaot  age  of  the  depoaitof  a 
Iot  of  gravel  in  it  can  be  aacertalned  with  nicety. 
'daikia''  aaya,  of  the  diaoharge  of  sediment  in  a 
jioup  of  the  greatest  rivera,  of  which  ho  givee 
>|U(a:  "It  ia  not  pretended  that  theae  results 
antbriutly  aoonrate."  They  all  differ,  and  would 
•lilat  (till  more,  if  more  carefully  atudied. 

"H.Ii.G."  is,  however,  given  to  gueaaing,  aa  be 
»ji  ''  but  in  aimilar  valleys  16,000n.  above  it.  in 
Uia  Himalayas  or  Andea,  he  miyAi  doabtleaa  Und 
lbs  vary  same,"  and  "not  only  does  the  vale  of 
(Niy  slnnia  attest  thii,  but  the  conntlesa  valea 
thuoontain  no  atra am,  winding  for  lea^uea  upon 
liuua,  with  dry  bottoma,  through  all  the  deaerta 
md  oar  Bngliah  ohalk  dowi 
*B.L.G."  may  bafamili 

hit  Ide^  hlra  to  point ...  „  ._. 

day  flood  6,000  years  old  in  an  ordinary  chalk 
bottom,  where  change  has  occurred  steadily  day  by 
diy  for  agef. 

Ui*  notion  of  the  formation  of  the  Hediter- 
luean  Sea  is  strangely  funny,  and  he  quite  forgot 
in  hi*  last  letter  to  reply  to  "  F.  G.  S.'s  ' '  concl  usive 
a^menti  abont  the  formation  of  tbe  delta  of 
E^pt.  "B.  L.  U."  calls  Lower  Egypt  "monn- 
tuntal,"  and  so  it  is.  It  ocaupiea  the  delta  of  tbe 
Silc^  and  has  bean  thickly  peopled  from  the  dawn 
othiatorr.  Will  he  aaaert  ita  aurface  commenced 
to  be  depoaited  6  000  years  ago  ?  Aa  if  a  great 
Ueditarraneaa  valley  ocenrred  before  that  period, 
the  S'Ae  would  not  have  overflowed  Lower  fISgypt, 
bet  wonld  have  rnabed  from  old  Uemphia  haatily 
down  to  the  bottom  uf  hia  deep  valley,  where  a 
dtposit  would  hava  been  made.  It  could  nut  have 
been  formed  nnleia  the  aei-level  was  where  it  ia 
rtan  it  was  commenced,  and  it  began  near  Cairo. 
Anyone  familiar  with  tbe  formation  of  deltas  will 
be  able  to  explain  fully  to  "  E.  L.  C"  that  hia 
aUtement  on  this  point  ia  wholly  false,  and  it  is  to 
be  boned  ha  has  nme  friend  with  knowledgi 
enough  to  prevent  him  ooutinning  to  publish  snob 
abanrd  statamaata. 

His  aignment  from  the  Tomb  of  Theodoric  at 
Bavanna  is  itrangaly  wrong.  He  forgete  that 
Bavenoa  wm  baiLt  on  a  sandy  lagoon  like  Venice, 
•ad  Umt  tb*  littla  tomb  haa  an  anormonsly  heavy 
rpo^  eat  obI  d  a  folld  stone,  wmghing  3(10  Ions, 


ir  with  *'  all  the  deseri 


and  by  ita  meani  haa  aonk  into  the  soft  ground. 
Ravenna  is  not  being  besieged  by  the  sea :  tbe 
latter  ia  retiring  from  tbe  city,  which  used  to  be  on 
the  aboia,  but  is  now  four  mile*  inland. 

The  foundationa  of  St.  Mark's  at  Venice  are 
shaky,  and  tbe  pavement  is  now  so  markedly 
irregular  that  some  have  thought  it  waa  meant  to 
represent  the  wavea  of  the  aea ;  and  a*  to  the  level 
of  tbe  sea  there  in  olden  timei,  Suskin  Bays,  in  the 
second  volume  of  "Stones  of  Venice,"  page  9, 10  : — 
"  Had  there  been  no  tide  "  (a  lower  one  would  be 
the  same),"  as  in  other  parts  of  the  Mediterranean, 
the  narrow  canals  of  the  oily  would  have  beoome 
noisome,  and  tbe  marsh  in  which  it  was  built 
pestifeiuos."  "  Eighteen  inches  more  of  differ- 
ence between  the  level  of  the  flood  and  ebb  wonld 
have  rendered  the  doorsteps  of  every  palace  a 
treacheroua  maa*  of  weeds  and  limpets, '  lo  the 
water  must  then  hava  been  as  now  when  Venice 
was  built. 

In  oonclusiou,  let  mo  ask  "  E.  L.  G."  bow  the 
Ark  could  float  for  five  months,  and  only  be  caught 
on  a  new    high    monntain,   when    there   existod. 


11  for  t 


days. 


a  assert  it  did  in  one  or  two 


Speaking  of  his  own  peculiar  gravel,  he  says  it 
was  deposited  in  the  London  Valley  and  elsewhere 
by  "  a  most  haaty  and  violent  operation,  must  the 
whole  carriage  and  deposit  have  been.  Avery  few 
days  would  have  rolled  them  much  rounder."  Yet 
Geneaia  aaye  the  rain  fell  for  forty  days.  He  haa 
apparently  assented  to  the  notion  that  "  the  l»nda 
were  cleared  of  all  planta,"  but  does  not  say  ou 
what  the  graminivoroua  animals  lived  when  tbey 
came  out  of  the  ark,  or  why  the  oamivnra  did  not 
finish  them  off  in  a  few  days.  Manmon. 

[  We  hopedthiswaEdonewith,butara,we  auppose, 
compelled  to  admit  "  Hemnon  a  "  reply,  as  he  was 
asked  eectain  specifio  questions.  But  if  ''  B.  L.  G." 
is  constrained  to  respond  oneo  more,  that  must  be 
thelastof  it.— BD.J 

SOUS    KXFSBaS    SUNS.— II. 

[27165.]— The  journey  to  Manchester  from 
Derby  over  tbe  i'eak  is  one  of  oar  steepest  eipreaa 
routes,  the  gradient  being  I  in  9U  for  several  miles 
on  either  side  uf  the  summit  in  Peak  Forest 
Tunnel.  Tbe  following  run  was  made  in  Sept., 
ISdG,  engine  \fiS6  and  7  aDaDhea:- 


H.  Ch. 


a.  I  Speed. 


'  Chape  1-en-le-Frtth 

I  Marplo   

Uancbeater  


i     83 


BUMABKa.— Due  Derby  1.9,  Mancheater  S.S5. 
Slaokad  through  Ambarsate,  aod  two  minotea  lost 
between  Marple  and   HaDcheater  by    aignaia    at 

Stockport. 

Shortly  afterwards  I  travelled  from  Preatoo  to 
Carliale  with  tbe  8.0  p.m.  Bnatoo,  2  enginea  and 
20  ooaohea.  Owing  to  aignal  delays,  six  minutes 
ware  lost.  Wa  stopped  at  Tebay  for  a  bank 
engine  (this  made  three  engines),  and  again  at 
Shap  anmmit  to  detach  the  pilot  engine. 

A  subsequent  run  to  Edinburgh  with  the 
3.33  BJB.,  booked  to  run  the  98  miles  from  Carlisle 
in  2  hours  20  minutes  (no  stop  until  Fortobello, 
9u  miles)  was  spoilt  owing  to  delays  caneed  by  an 
engine  off  the  road  at  Newcaatlaton.  Thia  run  ia 
lAi  steepest  of  our  express  jouraeya ;  but  we  never 
eiceedea  60  miles  an  hoar. 

April  23.  KappK. 


swiftest  and  most  powerful  engine  in  England" 
that  I  mentioned  having  tested.  1  wrute  the 
plural  word  "  engines ";  hut  it  waa  aoaidentally 
misprinted  in  the  singular.  It  would  puzzleme  to 
award  the  palm  for  swiftneaa  and  power  among 
the  many  classes  of  splendid  engines  now  in  use. 

"  Lincoln  "  reminda  me  that  I  gave,  in  a  con- 
temporary two  yeara  ago,  a  ran  "  Stoke  to  Talling- 
ton  on  the  G.X.R.,  l&t  milsa  in  12i  min."  Here, 
again,  I  must  plead  a  mieprint.  I  recollect  the 
oaae  referred  to,  and  have  looked  it  up.  I  find  it 
waa  written  in  my  maQoacript  aa  IfiJ  miles  in 
12min.  40aea.  On  that  ocoaaion  the  fasteat  bit  waa 
from  Ciirby  lo  Btiendine,  8  mile]  bi  chains,  in 
7  minutes,  or  at  tbe  rat«  of  a  little  over  7-1  miles 
an  hour,  the  maximum  being  70.  In  this  aama 
oommanioation  mentioned  by  "Llnooln,"  another 


miiprint  represented  a  fabnlooa  ipaed  on  the  Mid- 
lEind  line.  I  was  made  to  show  a  mn  from  passing 
Amptbill  to  tbe  49  mile-poet  (7^  miles)  iu  6mia. 
Mifee^  tho  correct  figures  being  Gmin.  26Beo.  Thni 
iic£:identa  trill  happen  1 

"French  Looo."  (p.  412)  is  qoite  ont  in  hia 
"  bi>oked  time  "  for  the  Midland  Leeds  eniremai, 
Tba  S  p.m.  down  is  booked  to  leave  Kentish  Town 
nt  J.6,  and  to  arr.ae  at  Kettering  4iT.  He  bai 
^iieia  the  arrival  time  in  the  former  case,  and  tbe 
departure  in  the  latter.  The  up-train  IsliDolted  to 
leiiva  Kettering  at  1.31.  The  down  "best"  mn 
wa^  a  very  poor  one  for  that  train.  I  have  known 
it,  done  in  54  minutes  less,  I  am  surprised  that 
one  of  tba  890  claaa  should  have  been  niad  on  the 
up  joamey,  aa  they  have  long  been  taken  off 
express  work.  Haa  S06  been  rebuilt?  If  so,  she 
)iri>bably   woold  have  ISiii.  cjlindera  and  larger 

Wellington,  HZ.       Oharla*  Booa-Xarton. 

ooHinnrous  b&axxb. 

[271B7.]— On  page  179  "Bralta.  Attendant" 
ndilreaseaa  queetiou  to  me  with  reference  to  the 
working  of  tbe  Weatinghouse  brake,  which  I  shall 
III'  glad  if  he  will  put  more  clearly.  If  tbe  air  be 
Ut  out  of  the  brake  pipe  tbe  gauge  could  not  show 
tiOH3.  pressure,  and  the  rejuction  of  preasnro  would 
jp{>ly  the  brake,  and  the  driver  would  be  unable 
to  .'^tart  his  train  till  the  pipes  were  again  properly 
cii^ineetcd  and  the  brakes  taken  off. 

l[r.  G.  Kieman  appears  lo  be  malting  a  great 
]^r>iot  about  the  nnns  of  a  brake ;  it  is  well  known 
tli:it  at  tbe  Gisbnrn  triali  the  Automatic  Vaonnm 
brake  was  known  as  Senders.  Now  thia  form  of 
Lippsrstua  is  supplied  by  tbe  Vaonum  Company, 
Ljiuited;  this,  however,  haa  really  nothing  to 
ilii  with  practical  resulta.  The  131b.  of  atmo- 
9p;rio  preaanre  acting  upon  an  18in.  piaton  haa  the 
to-day  as  It  had  in  1880.    And,aBB 


matter  of  fact,  i 
letter  resolt  thai 
iindera  orSind* 
The  fact  that 


u  obtained  under  the  Hi 


<eof 


s  loai  of  life  at  Peniatone  waa 
,  failure  of  tbe  non-automatio 
i-:icnnm  br^e,  is  too  well  known  to  railway-men 
aud  to  the  readera  of  the  "  B.  M,,"  for  ma  to  havo 
tij  iiccupy  space  in  again  proving  it.  I  have  only 
to  refer  them  to  the  oack  volnmes  published  aoon 

Uir.  Kieman  ia  quita  incorrect  in  the  oonalnsiani 
be  draw*  from  the  action  between  Mrs.  Woodhead 
and  the  railway  company. 

Tbe/ril  qiuitioa  which  the  Judge  left  to  the 
Jury  was  "to  say  whether  they  were  of  opinion  it 
weji  negligence  on  tbe  part  of  the  company  not  to 
have  discovered  the  crack  in  theaile."  Of  eourae, 
there  ooDld  bc'but  one  answer  :  the  breaking  of  the 
axle,  aa  I  aaid  when  I  first  saw  it,  and  aa  I  wrote 


point  whether  tbt  queation  should  hi 
to  the  jury  or  not.  Mrs,  Woodbead  ha 
hueband,  had  not  th( 


The   plaii 

'S?"  ■""..    ..,..   .. L...1J  1 been  put 

S  lost  her 
0  prooeed 
isequently  the  case  waa  obliged  to 
tail;    ont  inac  most  certainly  does  not  alter  the 
actual  fact  that  the  loss  of  life  waa  due  to  the 

Clement  B.  Stretton. 
Conaulting  Engineer  Amalgamated  Socdety 
of  Railway  Servants. 
ilOE,  City-road,  London,  B.C.,  April,  25. 

B&II.WAT  BSAKBS. 

[27158.1- TOCB  corraapoudantj  "  Brake  Attend- 
ant" (!7l4i),  proponnds  a  riddle  in  last  week's 
innoe  that  plainly  shows  he  has  not  attended  a 
iFrGat  deal  to  the  brake  he  writes  about.  If  "  the 
ulr  ia  let  ont  of  the  coaches,"  why,  of  course,  on 
>T,,(.B  the  brake,  and  there  yon  stick  till  tbe  tap  is 
opuned  and  the.  driver  gcta  tha  brake  off,  so  that 
y,nir  correspondent's  difficulty  ia  only  an  imaginary 

""(Seo.  Kieman  (37140)  seams  to  be  as  fat  at  sea 

in  thia  iaana  as  he  was  in  your  last.  The  vao.  brake 
»i  to^aj  is  practically  that  of  18S0,  all  the  diffar- 
euce  is  in  name ;  then  it  was  Saunders  and  Bolitho, 
ivith  the  Clayton  hole.  Now  Saunders  and  Bolitho 
buve  come  to  grief,  and  Clayton  sold  his  patent  to 
the  Vacuum  Brake  Company.  Tha  Vac  Oo-'a 
l)ru,ka  of  to-day  can't  get  a  bit  better  result  than 
dill  Saunders  and  Clayton  in  1880.  Tbe  proper 
way  to  test  this  ia  fur  .the  Board  of  Trade  to 
aiipoint  an  independent  committee  of  experts  to 
uiiike  a  series  of  experiments  and  report  the  result, 
Va  lo  Geo.  Kieroau's  remarks  anent  tba  Peiu- 
stLine   accident,  ihey   are  the  purest  boab.     Here 

o.,iild  not  stop.  Even  the  automatic  vaouum,  With 
all  in  fanlts,  would  have  prevented  it.  ,  ,  ,  . 
A  poor  widow  fighting  the  M.  S.andL.  (ol 
string  renown)  and  Vao.  Co.  She  bad  notmowy 
lo  work  np  her  ease  properly  or  to  go  on  with  a 
uew  trial,  SO  what  does  that  sbow  ?  Sot  inrtuw, 
but  the  fM«e  of  ma««^. 
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I  ttiut  joar  oorreipondeDt  will  ooaiider  these 
thlnga  welt,  tad  perbupi  his  ejei  will  be  opeaed  to 
the  tcne  state  of  the  qaeition.  fiOTer. 

SUSPBNDBD   FISH-PLATES   ?OB  B&IL 
JOISTS. 

[27169.]— y  OPE  correipondent,  Mr.  Hj.  L»n- 
cbester  (letter  3T148),  does  not  eeem  tobeloug  to  the 
nuliray  buaineM,  otherwise  he  ooiild  not  bsremade 
the  laggestioa  he  did.  Thisqoettioa  afsaepended 
BthpUtM  Frriia  fish-plste  joint  restJDgon  a  sleeper 
'     ,  very  old  one,  and  hss  been  solved  lon^  sgi 


.e  vuli 


Mr.  Lunch  enter 
.  .  hook  of 
E.  Stretton.  on 

For  IDT  P«t. 


been  treated  in  ■  fint-TAte  mi 

of  smHBenients  in  use.  snd  I  ointt  cunteBB  that  the 
Bnipended  fish-pUte  joint  is  decidedly  theorelioiUy 
and  pnctic&lty  the  one  to  be  reuommended.  Itls, 
^  f set,  the  only  one  now  sdopted  on  mmt.  Con- 
tinental railways,  where  ia  entlv  diya  also  it  had 
been  a.  oommon  praolioe  to  niake  tna  rail  joints 


.  slee 


and  i 


joints  alternate— that  is  io  say,  not  to  alloK  the 
joints  of  the  two  lines  of  rails  of  one  ttaok  to  be 
Opposite  eaoh  other.  Nothing  is  gained  hy  saoh  an 
artiuigement,  althongb  it  diminishes  the  pitching 
motion  of  the  cars  ;  but  then  the  attEmatiTc  of  the 
Bnpportfld  or  suspended  joints  oreates  another  sort 
of  oBoillstioQ,  oausing  the  vehicle  to  rotate  round 
a  horiiontal  ul«  passing  thtongh  the  oentca  of 
gravity  and  parallel  to  the  line. 

Althoueb  the  supported  joint  is  somewh it  better 
with  the  Vignolea  hrosd-based  rail,  which  reqnires 
DO  ehair,  it«  adoption  has  long  ceased  on  most 
railways.  A  suspended  joint  reunites  a  nicely  of 
cxeeatioD  which  is  scarcely  to  he  «ipec(ed,  and 
which  time  and  train  nmning  destroys.  As  there 
remains  still  a  solntion  of  Dantiaaity,  that  place 
gives  always  rise  to  a  springing  action  when  the 
wbeel  leaves  one  rail  to  go  on  the  other.  Some- 
thing mnst  give  way;  the  rails  or  chairs  imbed 
themsalyes  in  the  sleepers,  snd  the  fastening  gets 
loose.    The  sospended  joint  provides  the i 


it  of  elasticity,  the  defle 
U.  a  minimum  by  bringing  th 
the  ends  of  the  Rsh-plale. 


sleepers  near 


When  a  wheel  rnns  over  the  portion  of 

is  on  the  farthest  section  of  enca 
from  B  theoretical  point  of  view 

to  lay    the    joint  over  a  sloepi..  .  „ 

thousands  ol  miles  uver  both  systems  of  lines,  I 
mnst  emphatically  declare  that  the  enspendei' 
joints  give  the  soundest  road  and  the  smoothes 
mnning.  Betides,  the  use  of  bogies  for  earrisge 
greatly  diminishes  the  jerk  caused  by  the  wheel 
passing  ovet  the  joint.  Ed,  Oobert. 

7,  Dacie-street,  Longsight.  Uanch  eater. 

AHOTHEB      SOaEW-OHASINO 
ABBANOSSLENT. 

[27170.]- Sebino  the  interest  Uten  ia  scren 
chasing  arrangements  as  applied  to  the  singli 
geared  lathe  that  has  arieon  since  the  descriptiu 
of  Niblett's  chasing  arrangement  was  illnetrated  in 
these  pages,  I  have  also  conBidered  to  sendthi 
following  arrangement,  hoping  it  may  bs  of  somi 
service  to  other  amateurs  beBides  myself.  I  de 
signed  the  apparatus  some  abort  time  ago  as  i 
iimple,  ineipensive  arrangement,  all  of  which  car 
bemade  by  any  amateur,  save,  perhaps,  thochasinj 
tools  themselves.  Pig.  I  ia  a  front  view  of  thi 
maia  casting  to  be  bolted  on  to  the  front  of  tb. 
lathe  bed,  and  consista  of  an  iron  caBtiog,  I  bored 
ont  the  arms  A  and  B  to  take  the  brass  bearings 

carrying  th-  -h.n     if;~    o     i-i..   i v___:_°. 

were  held  ii 

each  Bide  of  the  oastiDg.'  The  shaft,  Pig.  2,''i> 
tnroed  out  of  a  piece  of  lin.  bsr  Iron;  the  thick 
part  of  the  ooniosl  jonmals  is  left  ^in.,  and  tapered 
dawn  to  4in..  and  the  shaft  shonld  be  turned  lo  jin. 
at  the  end  D  snd  between  the  journals.  At  the 
end  marked  C  it  shonld  be  turned  to  about  Jin. 
and  the  outer  half  screwed  to  take  a  thimble  tapped" 
to  match  the  thread.  The  thimble  I  used  was 
turned  np  and  bored  oat  of  a  short  piece  of  lin 
bar  iron  screwed  8  threads  to  lin.  The  threadi 
were  left  on,  only  the  ends  torned  np.  The  ex- 
tension  piece  marked  D  (Fig.  1)  is  drilled  tlant- 
ways  to  Uke  the  shank  of  the  double  eye,  showr 
in  Fig.  3,  which  carries  a  small  pulley  between  thL 

{'swsfor  tbepnrposB  of  tightening  the  oorda  need 
or  driving  the  whole  arrangement.  The  pulleys 
that  lit  on  the  end  D  of  the  spindle,  Fig.  Z,  an 
tnmed  out  of  wood,  iron,  brass,  <l:c.,  aa  tlie  con 
■tinctoTB  may  choose  for  themselves.  Into  the 
eitension  piece  marked  C,  Pig.  I,  a  amall  stud. 
Pig.  4,  ifl  screwed  for  oarryino  the  nut.  Fig.  5, 
working  into  the  thread  on  the  thimble.  The  hole 
marked  B,  Pig.  6,  is  for  taking  one  end  of  the 
gnide  rod,  shown  in  PigB.  6  and  7,  a  pin  marked  C 
Fi^.  5,  passing  tbrongh  the  holes  in  Pigs,  B  and  7, 
which  alBO  show  how  the  tools  are  fined  for  both 
inside  and  OQtsidt^  the  tools  resting  on  (he  oidiaar; 


tngement  iamade,  it  is  bolted 
•  pnllevs  A  and  B, 'which  ate 


equire  one  of  IG  th 
ifT  the  pulley  B,  an. 
half  the  size,  and  sc 


n  for  tl 


nitaplacejas 


SB  of 


sized  pnlleye 
tightening  the 


id  of  it 


ock  of  diSeiei 
:o  snit  the  speed  pulleys  on  the 
1 1  can  get  any  pitch  of  screw.  By 
.elt  with  the  BmaU  pulley  C,  Fig.  8, 
r  be  tnmed  correctly.  For  left 
[  simply  cross  the  belt,  and  set  to 
I  leave  a  space  behind  the  thimble 


ravel,  t 


It  falls 


taking  up 
Xng"/! 


another  hole.     By  keepiuj 
and  lifting  the  nut  and  r. 

Pig.  ■!,  and  then  placing  it  lu  vul-  uc,j.uuius  ui  -u^ 
thread  on  the  thimble,  you  may  go  (or  another 
length,  and  so  on.  The  belts  I  prefer  made  from 
sewing-machine  strap*  (round)  with  three  simple 
wire  connections.  The  drawings  are  not  made  to 
seale.  Hoping  some  fellow  reuers  may  Snd  it  ( 
tome  use  to  them,  I  shall  then  be  amply  repaid  fc 
my  trouble  in  deaoribiug  it. 

SklnninKTOTe,  B.  8,  O. 

NIBLETT'S  APFABATnS. 

[27T71.1-WILL  'J.  Med."  kindly  understand 
that  "  0.  J.  L."  and  Niblett  are  not  identical,  and 


appears  worthy  of  notioe.  Uia  "  imprimatnr  "  ii 
□either  asked  nor  given,  and  is  of  no  value  what, 
over,  any  more  than  that  of  "  McG's."  Bnt 
"  O.  J.  L,"  does  feel  for  an  ingenious  man  like 
Niblett,  and  be  sincerely  hopes  to  find  that,  after 
all  ooanterblaitB  have  been  blown,  this  clever  con- 
trivance will  find  such  a  market  ss  it  deserves. 
These  counterblasts  have  already  blown  off  some 
dust  which  at  Srst  obsoared  some  of  ibe  merits  of 
this  oontrivance.  For  instsnco,  the  letter  of  H.  C. 
Pocklhigton  replies  to  P.  II.  Wenhsm's  aBsertion 
that  the  arrangement  is  "  radieally  wrong  in  prin- 
ciple." In  point  of  fact,  it  is  nothing  of  the  kind. 
"  0.  J.  L."  is  from  borne,  and  cannot  make  the  ei- 
periment  suggested  by  "  McG.,"  who  is  folly 
answered,  however,  by  H.  C.  Pockiington, 
liaise  or  blame,  lbs  farmer  can  hardly  be  sought 


by  "  0.  J.  L,"  " 


t  the  I 


edit  of  the  . 


vention.  and  with  respect  to  blame,  he  thiab  iti 
hardly  his  due  for  bringing  this  clever  conttiraiis 
before  the  reader.  He  will  not,  in  aay  ease,  infia 
very  much  from  "McG.'t"  sarcasm. 

O.  J.  I. 

LATHE    SAMCBBLS. 

[27173.]— TN  your  issue  of  loth  April  Mr. 
Uewall  mentions  a  way  of  making  fits  by  com. 
His  remarks  are  correct  aa  regards  fittingiiuiie: 
but  1  doubt  if  a  cone  would  suffice  to  itvai 
true  bedding  of  a  large  chock.    The  oonecntb* 


/M/i/ir        \ 


nose  would  of  necessity  ha  Bhorb,  and  %  ems  wodU 
n  t  bring  np  the  face  of  chock  witboot  a  snipieiOO 
ofwohble  Dr  Bdmundss  idea  of  ikbsoad  baaato 
the  nose  and  chuck  oannot  be  imprOTdCapoo  iniA} 


1  29.  1887.       ENGLISH  MECHASIO  AND  WORLD  OF  SCIENCE !  Mo.  1,153. 


I  venture  to  oSer  ■  aketch  of  a  Doce 
e  eeacDtiali  of  Mr.  Gny'a  deacription), 
I  the  chuok  woold  be  oeatred  and  biougbt 

fuse  true.  The  cone  Konld  plHj  tbe  pirC 
ag  only,  tenriDg  tbe  bue  Co  correct  the 
bncka  would  be  turned  up  and  bored  a>  in 
.pped  to  DDie-tbread  ;  then  tbe  part  indi- 
'  dotted  tinea  would  be  oat  oS  bj  degree* 
ter  triala,  baae  uf  chuck  bedded  truly, 
lid  like  to  remark  that  if  Mr.  Muiey 
fice  ;oa  illuitnted  in  lut  iaaua)  i*  noi  tbe 

ot  tbe  T  ca  made  by  Batwiile  and  Keu- 

Accringtci:,  Bnglaud,  he  hai  Rueoeeded  in 
»  very  good  oopy  of  a  viae  by  them  1  have 
ue  lome  four  yeara,  tba  only  dilTerence 
at  mine  is  (or  wood.  SlUce. 


IUlIHB    uandsbls. 

1,]— 3ISCE  writiog  my  laat  letter  I  haTs 
of  the  "J.  K.  P."  dle-ohaoka  made  for  tbe 
1  Cooke  Uthe  which  I  desoribed  in  the 
'  laat  year.     It  will  intereat  "  0.  J.  L."  to 


there  In  a  oopy 
J.  Bne([e>t  lor  use  in  the  alide-reat, 
J.  K.  P."ohnokwa»  finiahedoff 
leiug  the  latbe-head,  much  leaa 
and  aeadicg  it  away  to  have  tbe 
it."  When  thia  diecbnck  came 
it  on  to  tbe  lathe,  it  ran  d/a'l  Irut. 
I  alao 


Btnlth  thia  Cooki 


tted  t 


Inly  the  fact*  are  not  complete  unlen*  I 
;t  Uie  chack  w*«  made  by  tbe  b»Dd  of  .  .. 
J.  K.P."  himself,  and  thatamoreperteotly. 
I  die-ohnek  or  a  more  Gncly- eieauted 
if  work  T  never  **w.  But  here 
ve,  in  addition  to  the  demon  atra- 
rmerly  pnbliabed  by  ma  ia  the  "E.  H.," 
tvideuce  of  tbe  praDtioability  of  thatwbiah 
j."  i>  "morally  anre  will  never  be  done." 
J.  L."  would  like  to  >ee  thia  Cooke  lathe 
"  J,  K.  P."  die-ohnok  to  which  I  now  refer, 
will  do  me  the  hononr  to  appoint  some 
m,  I  abali  be  happy  to  aecara  him  aoceia  to 
e  and  it*  sppendaHea. 

e  position  taken  by  the  ornamental  lathe- 
.bna  atated  in  Holtzapffel'*  Catalogue  (vide 
) ;— "  Although  alt  lathes  of  the  aame  siu, 
in.  centre,  hare  their  acrawa  eiacUy  alike 
liameter  and  thread,  it  ia  only  by  mere 
e  that  the  same  ohnck  runs  truly  spon 
t  lathes."  Now,  thia  atatement  ia,  tin 
it\y,  perfectly  ttne  of  our  prsaent  ooitlj 
]tal  lathes.  Bnt  the  position  wbicl 
jemonstrated  is  this:  that  the  miefortnne 
0  the  present  mandtet-heads  not  being  pri 
ade ;  and  I  aav  that,  with  a  proper  aCandai 
l-bend  kept  in  the  manufacturer's  nSii. 
which  all  mandrel-heada  which  he  sends 
iform,  we  should  need  only  to  order  by 
ny  olii    ■  .-..-■. 

this 

P."  to  make  a  die-chnck  wh ,__ 

roe  upon  the  lathe,  the  aame  chuck  ffonld 
cfectly  true  opon  any  number  of  othi 
tchose  mandiel-heads  are  exactly  like  i 
e  mandrel-head  which  I  hare  argued  fc 
1,  as  Mr.  Gray  pointa  out,  on  two  feature 
!ie  cylinder-base  which  eliminate*  eocentc 
na:  aecond,  the  wide  true  face-bearin 
eliminates  angular  rariationa.  AU  tl: 
ina  of  a  drnnken  chuck  are,  ia  fact,  r< 
!  into  two  components — one  oonaiating  in 

fhich  runs  dead  true.  Now  theoone-bearing 
ed  by  Mr.  J.  W.  Newall  in  hi*  very 
j  letter,  combine*  my  two  reotan^ular  sur- 
to  one  aurface  which  contains  both  my  com- 
1.  If  that  wonid  really  effect  the  object, 
•le  aorfice  would  be  a  aimplificatioo,  and 
re  an  improrement.  I  trust  that  Mr. 
will  think  his  propoeition  out  and 
US     with      engravings — actual     size — of 

ign.    We    shall    then 

-onld  venture  to  lOggeatcoae- hearing  wonId 
better  if  combined  with  the  buttreBi-thread 
eombined  with  the  V-thread— the  V-thread 
IS  a  second  disturbing-cone.  The  qi 
whether  we  should  combine  oar  tw 

s  at  right  angles  to  each  other,  us  we  do  by 
Ing  the  cylinder-baie  with  the  wide  Sat 
aring.  Which  are 
j  so  as  to  work  with  multiple  bearings?  Anil, 

tor  of  both  component*  of  variation  ?  Thi 
tures  being  secnred,  alt  other  pointa  are  men 
1*  of  dimension,  and  are  important  only 
,  without  identity  of  dimension  aa  well  ■■ 
'  of  fumL  we  cjQDOt  get  interchange  ability, 
ball  be  much  indebted  to  Mr.  Newall  if, 
(viewaaa  ■cientlGo  nianufactunng  engi- 
t  would  favonr  a*  with  a  drawing — like  that 
Gr>y'i — of  tbe  mandrel-head  and  front 
which  he  (drises.  But  the  diameter  of 
it  bearing  mntt  depend  upon  tbe  leduotion 


oaoaed  by  fitting  on  t^e  pulley  and  bask  gear ;  we 
Tcqaire,  alao,  an  open  tabular  mandrel-tail  atrong 
enough  to  take  change  wheels,  dividing-plates, 
serew-gaidea,  swash-plaMs,  and  snch  other  appa- 
ratus a*  geometric  tnrningmay  require  to  be  rigged 
Dp  thereon.  Fraotioally,  therefore,  we  are  now  ad- 
vanced to  a  point  at  which  wa  need  to  ask  Mr. 
Nawall  foi  three  drawings— the  first  drawing  to 
show  the  open  tubular  mandrel-tail,  with  its  screw- 
nut  and  shoulders,  and  the  back  bearing ;  the 
*eoand  to  *how  the  moat  perfect  fitting  for  pulley 

diameter;  the  third,  baring  dimensions  deter- 
mined by  the  requirements  of  the  first  two.  In  fact, 

able  mandrel-bead  byprinciples  which  are  aelf-con- 
tained,  we  depend  for  its  dimensions  upon  tbe 
requirements  of  our  tailpiece  and  putley-fi  lines,' 
andmuat  buildup  from  behind.  If,  therefore,  Mr. 
Newall  would  farour  us  with  three  drawings, 
shown  actual  size,  of  these  three  sections  of  the 
mandrel,  we  ahonld  he  much  indebted  to  him.  If 
Mr.  Newall  could  really  give  us  a  bore  of  f,th 
throughout  withafront^beiring  of  only  Jtha,  that 
would  be  very  aatjafaclory.  My  own  reasona  for 
discarding  the  coned  mandrel-face  were  that  it 
would  be  very  difficult  to  fit  to  it  the  multiplicity 
of  chncka,  and  thu.t  abrasion  would  prove  more 
seriunsthanwitbthe  cylinder-base  and  flatmandrel- 
face.  I  gave  soft  wo(>d-turning  on  the  one  hand, 
and  boring  out  a  small  CDgine-cylinder  on  the  other, 
aa  extremes  tor  which  our  model  mandrel  might, 
perhaps,  occasionally  be  taxed.  Practically,  lOft 
wood-turning  would  be  done  by  resorting  to  an 
ordinary  wood-turner'a  lathe  ;  tbe  engine-cylinder 
should  be  fully  roughed  out  by  a  mecbanioupon 
bis  alide-lathe,  and  wearenot  bound  to  provide  for 

4!'l  Kuat  that  "  N.  D.  F.  P.''  will  trot  his  man- 
drel out ;  bat  unices  his  design  goes  to  the  above 
queations,  it  will  not  help  ns  in  oar  present  dis- 
cusaion.  The  question  of  price,  and  the  fitting  of 
the  .steel  collars  to  which  "N.  D.  F.  P."  alao 
refers,  will  best  be  considered  laUr  on.  Tha  ateel 
collars  would  probably  have  to  be  left  imoll 
enough  to  bear  grinding  out  ontil  the  mandrel 
runs  easily  in  its  seat,  and  finds  tha  oil<bome  fit 
which  I  have  described. 

6.  We  hare  to  thank  Mc.  Gray  for  a  valuable 
and  ably  thought-out  coDtcibntioD  to  out  subject. 
In  his  wide  nose  I  see  substantial  advantages. 


B,  Graf  ton-street,  Fiewlilly. 


A  BBLL    OHUOK. 

[17174.1— BVB BY  turner  will  not  B' 
"  rap  oD  the  knuckle*  "  from  the  projeuLiu))  uimuB 
of  the  radial  acrewa,  from  six  to  eight  in  number 
in  theold  pattern  beli  chucks.  Eiprritntia  docet.  At 
first  I  used  a  pieoe  of  wood  buied  to  slie  of  the 
bell.    This   ia  very  liable  to  breakage,  and  looks 


iTk^d, 


Dbtidy ;  next  came  a  oolid  indismbber  ring,  thiolr 
enough  to  anrmoant  the  serew-heada  wban  plaoeit 
Qp  against  them,  and  making  a  pleasant  btder  in 
oollisiona ;    laatly,   tba    present   idea,   to   whiob 

Eattem  I  have  finished  one  chnek  and  am  now 
uay  on  another.  A,  full  size  of  tbe  whole  chnclc 
put  together  ;  B,  the  ring  guard  with  it*  aide  holes — 
1,  3,  S,  the  large  holes  for  three  radial  socew*; 
4,  G,  6,  the  leuer  ditto ;  first-mentioned  in  front, 
last  in  rear.  Metal  of  the  ring  guard  lin.  broad 
and  tin. thick, of  wroDgbtiron  case-hardened  (this 
part  I  am  making  of  gun-metal  for  the  chuck  I 

the  bell  tapped  with  aii  screw-holea,  two  siiea ;  an 
arrow  bead  is  out  on  tbe  edge  of  ring  guard,  to 
tally  with  a  line  on  the  rim  of  the  betl  when  in- 
serted, and  lightly  tapped  with  a  mallet;  this  is  to 
insure  oorreet  fitting  and  save  time.  D  is  a  double 
key.  its  ends  adapted  to  tighten  the  screws  on 
work ;  hole  in  the  oentre  to  refteire  a  bit  of  iron 
wire  for  turning  rouad  thia  key.  I  oentre  any- 
thing in  this  obuok  with  tba  wood  screw  tool  I 
desetibsd  two  month*  ago.  Bo*. 


THB  STANDABD  SAHDBBI.. 

[271 76. J— r,  LIKE  "O.  J.  L.,"  am  alittle  inoredn- 
lons  that  manufaotutets  will  adopt  the  standard 
mandrel,  for  the  reason  that  there  will  not  be  anffi- 
cietit  demaud,  eapeoially  as  it  ia  only  for  one-siied 
lathe.  It  it  had  been  proposed  to  make  a  standard 
mandrel  M  every-sizad  lathe,  from  the  smalleat  to. 
■ay,  Sin.  centre,  there  would  have  been  greater 
probability  of  universal  adoption  ;  but  as  there  is 
to  be  a  standard  mandrel  to  only  one-aiied  lathe, 
and  that  ona  not  used  by  the  majority,  it  will 
hardly  pay  manufaoturera  to  adopt  it. 

I  think  Mr.  Gray  makes  the  diameter  of  the  noie 
nnneoessarily  large.     In  a  bock  geared  latha  with 

the  thread  ahonld  be  the  same  diam.  as  the  frnnt 
bearing.  In  a  formula  I  have  in  millimbtrea  for 
"prajiiaions  Drehbilnke"  tbe  proportions  of  DOie 
run  as  followa  : — 

Diam.  of  nose    -S.l  to  -SB  of  centra 

Length      „         -24  to -39        „ 

Diam.  of  chock  sealing  '37        „ 

Thiol 

Dian 

Bora  of  mandrel  .........  '36  of 

For  an  ornamental  mandrel  I  would 
noae  longer  than  -75  of  it*  di 


Thai 


jtage  of  h'aving  a  thread  of  five  per  inch  would 
I  that  the  chucks  would  come  off  too  easily  when 
cning  the  latbe  backwards.  If  the  jamming  of 
e  chucke  must  be  avoided,  a  dutoh  fitting  will 
>va  to  be  used  instsad  of  the  screw. 


ENOLIBH  HEOHANIO  AUD  WOEU)  OP  SOIENOE ;  Na  1^53. 


Z^THB    XATTBBa 

[27176.]  —  Allow  ma  to  tcndm  m;  heartf 
tliuiki  to  Mi.  H.  C  Pocklington  for  faiii  demon- 
■tntioQ  ol  tba  thMraUaal  sorTBotaoH  of  tlie 
KibUtt  ipparatiu.  I  thiok  probsbl^  eT«t]|  prao- 
tlcal  nuiiialt  juit  the  ume  objeetion  to  it  tbst 
Mr.  Wcnbun  txpieiw*.  I  ftrgned  the  suae  war 
myielf  t.t  first:  *o  did  "Vnloui";  »,  I  bsliavB, 
thought  "  O.  J.  L."  when  be  wrote  "  It  i«,  I 
jun  Mid,  tk  ipirkl."  Wa  ill  oooelndad  it  rnnit  be  > 
■pir^ ;  hut  it  ia  not.  Tha  (ue  of  the  awuh-Ting, 
u  mlreidy  pointed  ont,  liai  in  t.  plane,  and  the 
oompeoiatoc;  eane  ij  eoneot  for  any  angle.  I 
ahotud  like  to  sik  Mi.  Wenhun  how  far  he  thinka 
hia  appllaDce  wonld  do  for  ganoral  work  ?  Wonld 
it,for  initanoe,  out  a^aorsw  of,  aay,  B-pitch  in  an 
iron  ehnok  to  nt  the  mandrel  without  reqatring  to 
bo  mada  mnoh  atrunger,  n  j  own  impreaaion  ia 
that  SO-pitob  would  be  aboat  the  limit.  Perbapa 
it  conld  be  altered  a  little  to  make  it  do  larger 
work  withonh  becoming  too  Bnmbaraome. 

Iteferring  to  the  Baliau  mandrel,  illuatiated  thia 
week,  I  think  there  ia  an  advantage  in  having  the 
i^linder  fit  at  the  end  of  the  nose,  becanaa  the 
c^uck  Doold  be  tried  OD  to  it  witbont  any  inter- 
ferenoe  on  the  part  of  the  screw,  by  reversing  tbe 
ohnck.  I  thiDt  if  the  oentring  iato  be  determined 
by  a  oyliDdei  lit,  it  mnat  be  so  perfeot  a  fit  that  a 
diSerenoe  of  temperature  would  make  it  too  looie, 
or  a  little  doit  too  tight.    I  should  reiolve  tha 

alindei   and  fane- fitting   ioto    one   blunt   oone 
oulder. 

When  tryiDg  the  little  cnttor  illoitratod  thia 
week,  I  waa  tnipriaed  to  find  it  waa  Teslly  noi- 
versal.  BeginniDff  with  tha  Tartioal  posilion  of 
the  spindle,  I  oould  uioline  it  till  it  waa  horiiontal 
withont  having  tbe  band  oome  oS  tbe  lead  pulleys ; 
bulj  of  ooniM,  whan  nearly  horiiontal  these 
pulleys  are  not  required,  aa  the  band  runs  straight 
op.     1  had  never  B«n  this  airangemeat  before. 


VITASIUH    ORK-FLATTNTTM    IN   Plli.- 

IN08  —  BUTTaaniB  —  bxlioa      in 

FI.XrOS  SFAB. 


o  say  that  I  have  no  reoolleoUon  of  what  I    

"  a  few  yeua  back."  Rotile  (not  rnlite,  aa  quotetl) 
ia  titanium  dioxide,  aa  also  are  the  mioereli 
brookito  and  anatase.  Ilmenito  or  menakanite  is 
SI  titacate  of  iron,  or  more  probably  an  iaomDrphona 
mixture  of  tha  seiqnioxidei  of  iron  and  titanium. 


intaios  a  DOtabla  propo 


of  titanium.    Some 


4if  the  ore  Ocouning  inSorway  oontaii 
aa  20  per  oent.  of  TiO, ;  but  it  is  qaito  naeleai  m  k 
aooTce  of  iron,  owing  to  Uie  praotioal  difficultlea  in 
the  way  of  smelting  it.  Tbe  sand  of  the  seaabore 
for  forty  miles  in  the  neighbourhood  of  Taranaici, 
Ifew  Zealand,  ooniiata  largely  of  ilmanito,  and  it  is 
•lao  abundant  near  Wanganui,  and  on  some  parta 
of  tha  oaasts  of  Italy.  Tbe  sand  of  the  Mersey, 
opposite  to  Liverpool,  la  aaid  to  eonCaia  it.  It  ia 
qnito  poaaible  that  titanium  hu  been  utilised  for 
producing  a  blue  glaie;  but  I  waa  not  aware  of  it. 
Ita  obiet  use  hitherto  baa  been  to  spoil  the  tempera 
of  analytioal  obeuiisU  and  blaat-facnaoe  roansigers. 

"  Platicum  in  Filing!  "  (query  62149,  page  114) 
might  ba  separated  from  the  brass  and  sufi  solder 
by  treating  Che  filings  with  meroury  ;  but  I  do  not 
think  the  method  would  be  of  much  value  in  piao- 
tloe.  I  should  prefer  to  trest  tbe  filings  with 
nitrio  acid  ;  then  boil  with  water,  and  remove  all 
■oltible  matter,  Tbe  heavy  partiolea  of  platinum 
oonld  than  he  eaiily  separated  from  admixed  meta- 
atannio  acid  by  a  atream  of  water ;  the  last  traoea 
of  tin  conld  be  removed  by  heating;  with  atrong 
■olphniio  acid,  letting  the  liquid  oool  thoroughly, 
adding  twice  ita  measnie  of  hydnwblorio  aoid,  and 
then  hot  water,  when  all  the  tin  will  be  fonnd  in 
aolntion. 

"  Butteiine  "  (query  82246,  page  186)  is  msde  by 
thoiougbly  inoorpnnting  oaref  uily-ohocan  and  pre- 
pared fat  with  miik  and  salt,  and  ooiouTiag  tha 
product  with  annatW  or  similar  matter.  No  aeid 
la  employed,  unless  it  be  a  trace  of  bntyrio  acid.  I 
am  not  aware  that  batterina  is  moredigeiCible  than 
ordinary  fata,  and  very  mnob  doubt  it  any  syst^m- 
atio  experiments  have  been  made  on  tha  subjeet. 
In  my  opinion,  buttorine  is  a  very  uaefnl  sud,  if 
oareluUy  manufactured,  harmless  product ;  but,  of 
oonne,  Jt  should  be  sold  for  what  it  ia. 

"  SUica  in  Fluor  Spar  "  (query  62137)  can  be  de- 
termined, udesorlbed  by  "Sm."  on  psge  160.  The 
method  given  by  M.  laader  on  page  IBl  ia  quito 


Sheffield,  April  23 


AUi«d  H.  JUlan. 


HARDBNINO  AND  TBHPBSIHa 

STABIk 

[27178.]  — Trg   reading  of    yoni   intereatlng 

aitiole  OD  tbe  above  lubjeot  revived  in  me  a  very 

aid  Intoraat,  whioh  you,  parbapa,  will  kindly  allow 

ma  to  mention  in  70111  VMuable  pabUoation. 


Fifty-eight  years  ago  I  beard  an  adge-tool  maker 
of  some  rapnle  in  the  South  of  Devon  Bay,  while 
holding  in  hia  hand  a  tool,  the  aimilitnde  of  which 
may  be  aeen  anpportod  by  two  brawny  arma  in 
front  of  the  Curriers'  Hall,  London-wall,  "  There, 
if  I  could  temper  that  sort  of  knife  aa  required  by 
the  currier  it  wottid  ba  a  fortune  for  me,  aa  there 
are  only  two  makers  in  the  world  who  can  make 
such  worth  havinc."  I  got  to  know  later  on  that 
the  name  of  one  maker  was  Cox,  and  the  other 
Lane.  I  also  got  to  know  that  the  secret  was  bow 
to  temper  a  cutting-tool  so  that  it  would,  after 
being  brongbt  to  a  fine  cutting  edge,  bear  that  edge 
being  turned  aside  so  as  to  form  a  "wire  edge"  at  an 
angle  to  the  blade  aooording  to  the  hand  of  the 
workman,  and  which  would  in  hia  handa  cut 
"ahavinga"  from  a  tanned  hide  01  akin  aalarge  as 
half-sheets  of  note-psper  and  hold  that  cut  for  a 
day  or  two,  aided  only  by  the  simple  appliaatiou 
to  the  "  wire  edge  "  of  a  small  tool,  oalled  a  ateel 
(not  ronghed),  now  and  again,  when  tbe  cut  legged. 

Now  I  think  thia  a  leal  aacrst  tempericg  case. 
If  anyone  of  your  numeroua  read  era  wonld  jnstsay 


April  26.  Bobbin  sill. 

THB   SBXTANT  AND  ITi   USBB. 

[27179.]— WODLD  yon  let  me  aak  some  of  yoar 
more  impartial  readers  to  tell  me  whether  I  am 
miatakea  in  tbe  idea  that  aeithei  qoadiants  nor 
seitanta  ever  oonld  have  been  constructed  to  be 
nsed  on  a  ipherical  and  rapidly-moving  earth  for 
taking  the  altitude  of  a  motionleas  and  very 
distant  ann?  Prom  A  to  B  it,  aay,  about  4,000 
miles.  From  one  extremity  to  the  other  there 
must  be  thooianda  of  ehipa  at  intervals  of  60  milea 
at  the  very  leaat.  What  and  where  ia  the  instru- 
ment that  could  mark  anoh  infinitesimal  angles  aa 
would  be  reqoired  under  snch  conditions,  to  say 
nothing  of  the  orbital  speed  of  1,000  miles  a 
minuM  of  the  obaerver.  I  may  ba  under  some 
misapprebenaicD,  but  I  cannot  at  pieaent  see  how 

Perhaps   you    might   Snd   room  for  my  rougb 


sketch.     It  must  be  remembered  that  fro: 


of  3,000  or  4,000  miles  the  aides  of  the  triangle  are 
distant  from  93  to  9I>  million  milea.  I  am  anre 
there  must  be  tome  among  your  readera  who  will 
Quderatand  the  nature  ol  my  qneation  and  en- 
daavoor  to  solve  it  for  ma. 

Let  me,  at  the  rame  time,  ask  another,  which 
wonld,  perhaps,  be  equally  difficult:  A  baae  from 
the  Torrid  to  the  Frigid  unes  would  he  mueh 
within  2,000,or  at  leaatB.OOO  miles.  At  one  angle 
ot  this  base  the  thermometor  is  often  more  thsn 
ISC  above  lero,  while  at  the  other  it  ia  ofton  bO 
and  C0°  below  zero.  The  two  sides  of  the  triangle 
are  put  down  at  93  million  milea  I  How  is  the 
tremendous  variation  to  be  accounted  for  ? 

Balham.  John  Hampdon. 

DEOAT  OF  TIMBBB. 

[S7180.]— MABT  timber    trees,    under  certain 


in  Canada  and  the  United  States,  W8a< 
sidered  a  poor  wood  for  fencing,  aa  it 
easily.  Obaerrationa  ahowed  tbat  with 
on  it  soon  rotted,  but  without  the  bark  it: 
aound.  The  same  thing  i>  true  of  elm. 
lesser  degree.  Beech  rota  very  early  if  t) 
the  elementa,  but  under  sheltor  lemair 
If  covered  by  water  it  will  remain  aou 
long  time.  Oak,  if  eiDOied  to  the  weatl 
its  sap-wood,  but  tbe  old  wood  remaina  s 
many  years.  I  believe  all  young  tlmbt 
either  be  put  ia  water  immediately  after 
or  put  under  aheltor,  aa  the  Toncg  wood 
rot  very  qaickly  if  it  is  altematoly  w> 
dried.    It  follows,  then,  that  datoriorat: 

letting  youDg  trees  lie   out  in  all  weatl 

having  been  first  dried.  In  nly  opinion, 
should  be  either  put  into  water  immedial 
being  cut,  or  at  leaat  when  spring  oome 
absolutely  necessary  that  all  timber  si 
waWr-aoi^ed  before  any  attempt  is  made 
It  is  a  well-eitablished  fact  that  boards  < 

2 nicker  it  the  logs  have  prettoutly  lain 
}r  the  reason,  perhaps,  that  the  sap  ) 
diaaolved  oot  of  them.  0£  course,  much 
on  the  nature  of  tbe  wood,  osk  aniwerint 


e,  rotting  very  aoon  at  tbe  ground 


J. 


SOB&PS  FBQS  KT  WOBXaB 

[27IB1,]— The  jewellery  of  Southern  : 
ibilfl  marvelloua  akill  in  tbe  guldamilb's 
itnre,  tha  woven  filaments  of  gold  at 
_ore  nearly  resemble  lace  than  any  meti 
stance,  especially  the  manufactures  of  Trie 
and  Cuttaok.  The  former  city  has  been  I 
brated  for  its  gold  chains.  I  remember  c 
broken  in  England  about  60  years  ago,  an 
long  search  a  Chinaman  was  the  only  pel 
undertook  to  repair  it.  They  are  bigh-j 
the  spot  where  they  are  made.  Cnttack, 
[not  far  from  tha  well-known  Temple  of 
naut),  is  equally  celebrated  for  its  fragil 


pattern  anggested  to  the  workman  by  an 
man.  Tbia  set  is  composed  entirely  uf  r( 
foahaia  pendants  to  each  piece  of  jewe 
delicate  for  frequent  wf  ar,  and  better  ad 
show  in  a  glass  case.  These  silyer  omar 
'l    discoloured    and     tarnidhed    from 

'e  of  gas-lit  and  smoky  rooms.    I  t 
sted  by  ladies   for  information  on 
;  but  I  did  not  then  know  how.    Th 
to  think  of  a  way,   and  I  aatoniabed  a 

me  a  suite  much  discoloured  and  I 

when  1  returned  the  same  to  her  apark 

neese  out  throngb  muslin  a  tea-i 
a- juice.  Firat  scald  the  ornamentai 
of  boiling  rain-water,  then  attach  a  btont 
each  piece,  by  which  you  can  lower  it  int 
of  iuice  ;  leave  them  there  for  a  few  hour 
dirty),  then  lift  them  out  by  the  thread, 
cold  rain  water  slowly  over  them  W  wiis 
acid.  Cut  s  few  thin  shavings  of  white  to 
put  in  a  block-tiu  ssucepau  with  some  bo 
wator,  be&t  to  a  Uther  with  a  stick  ;  when 
solved,  pot  on  a  hot  hearth  till  it  boila, 
"  tha  jewellery  by  tbe  threads  into  the 
mil  a  abort  time,  remove  by  the  thread} 
time  to  a  clean  plate,  pour  boiling  rain-w 
slowly  over  them,  chaaging  the  plate  seve 
to  get  rid  of  all  aoap.  Lastly,  lift  thes 
clean  cloth,  folded  np  on  the  top  of  a  sto 
,  it  before  a  hot  fire ;  when  quite  dry. 
pair  of  clean  glovea,  cat  oS  tbe  tbreada, 
mamenta  each  separately  in  tiiaue  p 


THB  WOODTTTBNBB'8  BAND   P 

[27182-1— In  that  practical  book,  the  " 
Mechanics'  Workshop,"  at  p.  lL>9-30, 
struck  by  tbe  principles  therein  explain 
at  once  eonatracted  a  hand  tool  for  roc 
liaders  of  hard  wood,  and  thereby  saving 
■nd-tear  of  gougea  and  cbiseU.  1  hav 
16  years,  aod,  excepting  an  occiaio 


3  the! 


.e  tool  is 


l}in.  broad  plane 

sharp  end  to  a  right  angle  ;  cut  nff  the  ot 

2(10.  long  from  the  bend  ;  CI 

dtUl  two  jin.  holes  in  a  cen 

screwed  ends  and  nuu,  foi  these  holea 
braas  plate  with  two  corresponding  hi 
exactly  ou  same  shape  of  plane  iron, 
plato  Jin.  thick.  Make  a  braia  wedgi 
slope  iin.  to  Jin.,  IJin.  broad,  2jin.  lui 
holes  to  correspond  with  both  the  oihe 
Turn  a  bard-wood  handle,  and  stoek  o 
pear,  the  Sat  part  2tin.  long,  handle  6  or 
holes  tbiough  centre  ot  flat.  When  all : 
,  togathei  by  the  two  bolla,  a  gap  mttr 


1 89. MW-     aiBajBH  MBoaunu  tSB-vosiiP.9ieMs^im.i.MjML.^- 


blia  oprighl  ijon  ukd  tbe  fittlngi  for  tha 
eap*  of  dnit  ud  (hkTingi.  Tbe  bevel  -- 
be  sdgii,  iin.  broMl,  ugle  35°.     AUtbl 


Dbscbiptiox  of  FiauRG. 

d-pliBfli  fall  giie ;  A,  bnai  wedge  in  plioe. 
gs  A  full  liu.    When  the  plwie-iroii  ed| 
town  b;  nae,  tbia  pieoe  of  brui  can  I 
lit    B,Uie  SttMTtoIbiTd-woodh&Ddli , 
Dt  plane  iron;  D,  bottom  plate  of  gheet 
I  Toond  baada  ot  lerev  bolta  sunk  tbei 
p  for  qniok  eaoape  of  the  ihkTing*. 

A  GOOD   HASS-DSIUh 

]— In  my  asrly  eiperimenta  I  often  fait 
of  ft  good  hand-diill  for  work  ontaid 
1  I  l«ii|ht  every  obtaiiuble  tuol  of 


wheel  drilla  ace  all  abomioable,  especially 
arjcan  one> ;  tbe  more  foica  joa  apply  tbe 
stick  and  twist  abont,  u  the  tbrntt  ia 
direction  of  tbe  motion  ot  the  drill.  A 
I  drill"  ■  .  -     -     - 


e  bands  of  a 

woman  mending  otini.     I™ 

kill  at 

bu   cu 

ndle  »bich  tlidea 

jpindle 

la  apicdle  a  atari 

"L 

p  the'h 

adle.    On  forcing 

he  handle  fu 

ery  aooient  form  of  dr 

oon 

erting   th 

s  alternating  into 

a  motion,  1  onoe  law  doing  good  work, 
ha  (pindle  had  also  abont  it  a  weight 
1  flywbeel ;  the  end  of  ipindle  tntned  in 
Motion  waa  imparted  b;  polling  a  cord 
ad  by  apiing  and  ratchet  that,  on  re- 
e  cord  at  the  and  of  a  pull,  it  woDAd  no  ' 


ready  for  another  pnll,  the  apindla  lavolvinf, 

tinnooaly.  Tbia  drill  I  uw  in  Chnrobill'i  oata- 
logtia ;  but  he  had  given  np  their  aale  whaa  I  want 

After  trying  varioui  plam,  I  auocaadad  in  ooi 
triving  a  drill  which  I  eontider  batter  than  aoy 
have  leen,  and  which  haa  been  of  good  lervioe  I 
me.  I  inoloie  ikatoh  of  aame.  Laat  year  I  took 
ont  a  proviaional  patent  for  it,  and  after  paying 
my  four  guinaaa  and  making  arrangamenta  tr-  '■- 
mannfaotore,  I  waa  iofotmed  it  bad  been  ai 
pated.  I  ahould  like  to  know  if  any  of 
readers  have  aeen  tbii  form  of  drill  in  tbe  mai 
1  had  hoped  to  make  a  modification  of  a  good  too. 
for  acolptora  in  marble  in  plaoa  of  the  bow-drill. 
1  can  reoommend  the  drill-holder  aa  excellent  tor 
amall  drill*,  aa  it  ia  not  "  patent."  Perhaps  aome 
of  vQar  readers  can  tall  na  of  another  good  hand- 
drill.  Sllko. 

ohhtbsb  papbb  vashiss. 

[271M.]— To  proteot  the  covering  and  printed 
paper  on  thair  tea-obeatB,  the  Chineae  always  give 
one  or  mora  ooata  of  the  following  waah  : — Borai 
ia  diuolved  in  boiling  aoft  water,  then  brokci 
aballae  la  added  ;  the  pot  ia  put  on  tbe  fire  until 
tbe  Ifto  ia  melted.  It  is  applied  with  abmsb  while 
hot,  and  ia  watarpiaof.  Xoa, 

HBDIOAL  BZ.BOTBI(nTT. 

[87185.]— I  MOST  refer  all  of  our  readera  who 
aie  doubtful  or  ignorant  of  ita  potency  to  tbe  pio- 
feaaional  books  I  have  already  quoted  on  the 
anbject — eapaoially  the  "  Guide  to  Hedioal  Bat- 
teries "  of  Dr.  Garrstt.  I  will  merely  sive  my  own 
last  bit  of  experience.  Abont  13  montbi  ago  a  man 
who  gained  bii  living  by  angling  for  troat  at  night, 
and  who  need  to  supply  my  table  with  fish,  waa 
led  to  me  as  unable  to  stand  from  enlarged 
I  joints  and  swelled  feet.    He  waa  adriied  to 

me,  and  with  some  diffionlty  reached  my  boose 

on  orutohes.  It  appears  that  be  Eot  rbeumatio 
fever  throuffb  ileeping  in  a  damp  bed  five  yaara 
before.  The  wet  grass  and  night  fogs  of  thii 
county  in  his  oooapation  of  a  nighc-fiaber  had 
prodaoed  the  late  aetioaa  attaok.  About  half  a 
doieo  applintioui  of  a  Pulvermaoher  abain,  from 
the  toei  to  the  ankle  joints,  onred  bim  thoroughly  ; 
'--  baa  had  no  reonrrence,  and  haa  been  mada  a 
-_-'al  postman,  with  a  daily  heat  of  about  three  or 
fonr  ailea  and  baolc  in  a  hilly  country  in  all 
weathers.  Where  are  the  pills,  and  embrooations, 
and  plasters  wbich  aould  have  done  as  maoh? 

In  my  own  case  I  use  no  other  remedy,  and  have 
jnat  got  an  extra  broad  Pulvermaohar,  the  effect  of 
wbioh  is  to  throw  ont  a  wholesome  ernption  as  a 
counter-irritant,  whioh  I  have  long  ago  found 
beneficial  in  my  case.  Boa. 


[S7186.]— TSABS  ago  I  obtunad  tbe  following 
try  interesting  prooei*  for  rendering  til  snrfaeea 
good  conductors,  and  waa  oonatracting  a  glasa 
apparatoa  fur  carrying  it  out,  when  I  was  obliged 
to  leave  my  abode  rather  suddenly,  and  have  oot 
worked  at  batteries  since.  It  may  possibly  prove 
■  DOirelty  to  aome  of  our  amateurs.  (1)  Hake  a 
nearly  ooncentrated  solution  of  nitrate  of  silver  in 
pure  alsohol.  (2)  With  a  soft  brush  nib  this  aotn- 
tlon  over  your  moulds,  whether  guttapercha,  wax, 
or  plaster  of  Paris.  (3)  With  a  similar  dr;  faroah 
wipe  off  BuperSunus  moisture.  (4)  Have  a  reser- 
voir ot  aulpb.  hydrogen  gaa  ready,  and  piaoe  your 
work,  before  tbe  surface  ia  quite  dry,  within  a  jar 
or  other  receptacle  oommun jesting  with  tbe  gas  by 
an  indiarabber  pipe.  (B)  This  sulphide  of  silver 
is  not  interior  to  graphite  aa  a  condnctor.  Fruit, 
or  the  soft  bodies  of  reptiles  will  take  a  coating. 

I  suggest  as  a  convenient  form  of  oovei  to  tbe 
artioUa  the  broad  glaasdomes  used  by  oonteotionera 
the  display  of  edibles.  The  decomposing  jar 
ineetcd  with  tbe  same  by  the  rubber  pipe  pars- 
ing through  a  bole  in  the  wooden  etand  of  cover. 
'  oelate  ef  capper  can  be  nsed  instead  ot  the  nitr. 
'silver;  but  this  sulphide  is  inferior  as  a  oon- 

I  could  get  no  suitable  reoeptacleformyargento 
cyanide  hath.  I  required  depth,  having  two  braes 
table-lamps  I  wished  '        ■   '         ■  »■  .     » 


. ^  ^ ,  and  oonneoted  them 

with  the  battery ;  I  left  them  tor  the  usual  period, 
and  then  made  an  inspection  ot  the  content*.  On 
lifting  the  brass  work  I  waa  astonisbad  at  Iha 
dreadlnl  black  sllma  in  which  it  was  envdoped. 
"  Here  is  a  fearful  mess,  and  a  'gallon  ot  two  at 
solution  spoiled,"  said  I.  I  poured  boiling  water 
over  each  article  as  I  removed  it,  and  how  my 
feelings  changed  I  The  dirt  was  all  washed  away, 
and  only  a  dull  sort  of  film,  like  the  bloom  on 
fresh  grapes,  remained.  A  soft  brush  and  pre- 
pared whiting  soon  brought  out  a  loatroui  aorface, 
and  I  found  I  had  produced  a  bright  raguJine 
dapoeit  by  mere  aocldent.  This  must  have  been 
due  to  the  sulphur  and  carbon  ot  the  ooal-t^r  In- 
nreasing  the  conductivity  of  the  brass.  I  think, 
though,  some  of  otir  eleotrieians  may  be  able  to 
give  a  batter  reason.  A  B1.VABIAN'  PboCESS: 
—  (I)  A rgeato  -  cyanide  aolntlon.  (3J  Co^t 
tbe  objeols  with  sine  filings,  and  apply  the 
solution.  (3)  When  finished  rinse  the  filing* 
in  distilled   water ;    they  aan  be   used  a^ain  ra- 


perhapB  battary-power  o 

AXKBTBB  BT  BOTTOSB. 

[37187.] — I  SHALL  have  great  pleasure  in  seeing 

— ,2^,  (patented,  too),  in  the  market,  without 

s,  and  eioeedina  my  idea  of  aocnracy,  at  the 
--=--   of  Bs.    Th(     --   ■' 


modest  priee  of  bs.  The'  oae  I  have  I  shall  for- 
.iird  toHr.  Bottone  shortly,  as  he  stat«s  in  h' 
letter,  and  look  for  the  new  one  eagerly,  aa  it  ia 
great  thing  to  place  a  reliable  instrument  in  tl 
reach  of  students  who  have  a  lamp  or  two,  ai 
wiah  to  meaanca  what  current  it  takes.        Iota. 


"JOUSNAI."    OF   THB   BOTAZ.  XaOBO- 
800PI0AI.  SOOIBTT. 

[27188.]— I  DID  not  overlook  •■  F.K.A.S.'i "  first 
letter,  and  indeed,  felt  highly  flattered  that,  con- 
trary to  my  expectation,  he  had  tried  to  follow  my 
idvice,  and  ingairtd  before  rushing  into  print, 
which  was  as  it  ought  to  be.  I  had,  however,  aa  I 
was  sorry  to  see,  so  irritated  him  last  yesr  by  whftt 
lie  styled  elepbantina  (and  which  I  thought  micro- 
joopio}  ebaS,  that  I  hesitated  to  point  out  that 
tbia  tune  he  had  been  the  victim  of  a  hoax.  I 
would  even  still  have  suppressed  it,  but  that, 
after  his  seeond  letter  (27116)  yuui  readers  will 
he  looking  to  me  for  an  explanation. 

That  "F.U.A.S."  mads  his  inquiry  at  King's 
Callepe  none  would  deny— as  he  says  so.  When  he 
lere,  however,  he  met  some  irreverent  wag 
Deing  no  respecter  of  persDns,  personated  an 
authority  ot  tbe  R.M.B.,  and  delivered  himself  of 
the  ludicrous  quasi-explanation  reported  by 
F.R.A.3.,"  who  straightway  departed  without  to 
lis  day  seeing  how  he  had  been  taken  in. 
I  should  add  that  when  I  disooverFd  this  I  made 
personal  inquiry  at  the  library  of  the  society, 
and  both  offioiais  (the  only  ones)  certified  to  me 
tbst  not  only  did  they  not  give  such  an  answer  ia 
"  F.R.A.S.,  bnt  that  no  such  inquiry,  varbal  or 
—""1,  was  addressed  to  them. 

oe  to  inquire  is  followed  neither  in  letter 
■pirit  unless  yon  inquire  of 

On»  Who  Know*. 

DTTWAIIIO  BPFBOTB  —  OPTIOAI.  PHB- 
KOICBKON— BDPBBKATUBAI.  SABK- 
KBSS— AaUBOnS  VAPOUB. 

[271 S9J— About  the  two  experiments  suggested 
>y  Hr.  Walcelin,  p.  128,  I  cannot  doubt  that  the 
teel  spring,  already  depressed,  would  be  further 
epreSBod  by  any  impact,  however  small ;  even  a 
xingle  ounce  falling  a  single  inch.  The  load  that 
'  ~  supposes  being  hoisted  woald  also  continue  ita 
e  a  little  after  being  disengaged,  however  slow 
the  hoisting  were. 

Any  optical  textbook  ought  certainly  to  have  led 
Ur.  Hhrnbaole,  p.  164,  to  see  the  necessity  of  what 
he  describes.  The  multiplied  images  imply  the 
glass  to  be  wedge-shaped.  When  he  turai  it  there 
poaitiona — that  in  which  the  tbiokcst  oi 


Lhinne 


..^.^.  ^ 


It  the 


t  (he  and  of  a  pull,  it  wonnd  np  '  manage.     I  bought  a  d 


migea  widest.  At  the  two  intermediate  positioi 
hey  close  up  i  the  section  ot  the  glass  by  a  plane 
x>ntaining  his  eye  being  then  a  parallelogram,  and 
k  glass  with  perteolly  parallel  faces  would  give  bat 
1.  single  image.     Grood  sextant  glasses  do  so. 

The  origin  of  tbe  pulpit  gammon  at  Bt.  John's, 
Darlington,  p.  IbS,  happens  to  have  esoaped  hoQi 
-F.Il.i.8."aud"Amatour,"  pp.  178,  ISO;  one  of 
mhom  knows  only  of  Phlegon,  and  the  other  only 
lit  tbe  sham  "  Denys  Areopagite."  It  is  full  two 
centuries,  perhaps  three,  sinoe  the  last  attempts  to 
defend  the  latter  aa  aught  hut  ■  forgery.    Th* 
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■eomdcautar;  pioduMd  %  airatm  of  fo^eile*  on 
diii  Dionjiiiu  or  Daaja,  fint  Biihop  of  Atbani, 
bWMiH  St.  Luke,  oalling  him  &t  the  end  of  Acta 
xvU^  "  the  AteopagiM,  hul  implied  him  to  b«  the 
hl|h«t-t>rad  Chriatuia  jet  mtde.  Aa  Areopagite, 
btUlg  >  l«ffa  Bouoaillor  of  the  moit  cultured  oit; 
00  earth,  wm  the  neueit  thio^;  Chen  to  being  now 
«  FioDoli  Acideniiaiui.  Well,  Chit  ii  bow  the  ulf- 
atjrled  "  AreopBgite  "  wu  repreiented  wnting  to 
Poljearp  (a  man  who  oauld  hudl;  hare  been  born 
duiitiE  Faura  oonrert'a  1  if e).  Addreu tag  a  friend, 
AUophanea,  plainly  not  a  helieTer,  he  aaki, "  What 
eay  you  lo  that  sdipie  while  oar  Bavioor  waa  on 
Che  Croaa  ?  For  we  both  naie  at  Hcliopolia,  and, 
•tanding  tjigecher,  we  aair  tbe  moon  eelipea  the 
•oQ  qaite  pietecnatuially,  tbe  time  being  far 
from  that  of  ooDJunstian.  Naj,  atterwardi,  from 
Oxe  ninth  hour  till  eveaiDK,  was  Bhe  not  diametci- 
iiallv  oppoaite  Iha  aun?''  Thia  ]a«t  abaurditv 
hardly  the  moat  imlatterBd  would  have  perpetrated. 
It  the  moon  waa  in  oppotitioa  (ai  aha  moat  be  on 
the  Paiaoier  day),  how  aoald  they  see  her  "from 

twelfth.  Later  on,  an  nnkQOWD  aoribe,  quoted  by 
iSnidaa,  ioTanted  tor  "  St.  Dsnyi,"  or  hit  fciead,  or 
both,  tbe  eTDlamstiou :  "  Either  a  god  ia  auSering, 
^ir  aympathiaei  with  aoroe  tuaerar."  Then,  in  the 
Middle  Agtt,  thii  ii  modified  iotothe  Latin  quoted 
by  "  Amstenr,"  p.  180  (all  the  aboTe  having  been 
Oreeki),  and  ao  on  till,  at  length,  Darlington,  in 
1B8T,  geU  "a  celebrated  Egyptian  aitionnmer." 
But  the  gtieTOOi  point  of  thia  ayatem,  that  Ruakin 
«alli  "  hiring  young  aonaearated  peraoni  to  tell  na 
in  pnlpiti  what  they  do  cot  know,''  ia  that  the 

Ereaoheis  of  ineh  atnfi  are  exactly  the  aort  never  to 
now  nor  inquire  whether  faata  ware  luperiuituTal, 
or  ware  faoU  at  all. 
A  failure  or  faiatingofaunlight,  at  no  lunar  oon- 


hia  readera  tbey  had  all  witneaaed  anch  .  _   .    

Again,  for  the  ahadow  to  go  back  on  a  dial  ia  rare, 
but  natnral.  I  anoe  law  a  parhelion  that  certainly 
ranied  tbia  ellect.  Bat  it  ■  prophet  anaouaced,  ai 
Iiaiab  to  Hezekiah,  that  thia  would  oacur  on  Ilia 
dial  that  afternoon,  and  it  did,  that  ooincidence  of 
time  wonld  be  aapernatural.  So  waa  the  ooin- 
oidenoe  of  tbat  extremely  rare  pheaomeaou,  a 
darkeoed  ann,  happening  the  day  and  boar  of  the  ] 
CruoiSxion,  and  acooidingto  predietiona  of  Amoa, 
2eBbariah,  &e.,  eenturiea  before.  That  it  did  ao  ia  . 
certain  by  atroDger  teatimony  than  Phlegon'i. 
Teitullian  would  not  have  dared  write  thia  to 
heatbena  who  had  not  pnblioly  aoceuible  chroulclei 
dontaining  it.  On  relating  the  darkneaa,  he  adda  : 
"  It  ia  trne  that  they  who  knew  not  tbat  thia  had 
been  toiatold  about  tbe  Chriat,  then  thought  it  ao 
{ordinary)  eolipaa.  But  on  being  reminded  that 
thia  oould  not  be  [natUTally]  at  full  moon,  tbey 
denied  it  to  hare  happened  ;  and  yet  yon  hare  it 
in  your  annala."  Again,  the  martyr  Luoian, 
A.D.  ail,  told  them  the  aame.  Kov  the  above 
alone,  and  atill  more  in  ooonection  with  the 
langnag"  of  the  paendo-Denya  (ceruinly  of  aa 
early  date,  though  a  forger),  ahowi  plainly  how 
tbe  vulgar  mutt  generally  have  regarded  the  event. 
It  paiaed  fur  an  ordinary  total  aolar  eolipi 


le  o(  Bome  education  would  remark  thi 

of  mouth  wu  piatarnatnral  toe  aach  an 

event.  It  was  daring  the  early  manbuod,  as 
"P.R.A.H,"  aays,  o(  Seneca,  but  uoly  the  boyhood 
ai  the  elder  Pliny  ;  and  both  these  writers  were  in 
Cbeir  native  provincial  placet,  one  of  Spain  and 
the  other  ot  Italy.  Their  neighbours  would  regard 
itaa  an  eclipse,  and  noue  happened  to  remind  them 
the  leaion  waa  unnatural.  Only  publio  obronicles 
in  city  librariea  recorded  that  tact,  as  TertuUian 
saya,  "yU  you  Sapr  .(  in  your  ainiali" 

TTha  tilence  of  St.  John  ia  really  somewhat 
stranger  than  Piiny'a;  hat  was  fully  carrying  out 
hia  prmoiple  to  anpplement  the  other  GoapeU,  *ad 
repeat  nothing  of  tueiri  nnneoeasarily.  Of  all  tbe 
■ayinga  he  atcribaa  to  Chriat,  only  that  before 
Pilate  had  been  tuld  before  ;  and  ot  all  the  miraolei 
he  (ella,  only  two  had  been  told  before,  feeding 
the  6,000— the  most  publio  one— and  healing  Mai' 
ehua'a  ear,  the  laat  before  dying,  and  moat  bene- 
volent one.  Evan  the  Tranifiguration,  which  be 
and  DO  other  EvangelitL  had  aeen,  he  eontideied 
■efficiAitly  told  by  others.  Of  oourae.  then  he 
would  aay  BO  of  this  more  repeatedly  told  prophetic 
fulfilmeat. 

Again,  the  quotation  from  Fhlegon  (on  which 
Whiaton  and  otbaia  wrote  soma  volumea)  refeta  to 
no  "  Boiipee  ■'  as  we  now  apply  that  word;  but  to 
the  Good  Friday  sun-darkening.  Ue  aaed  the  word 
tdipit!  but  to  perhapadidSt.Luke,for  some  early 
oopiea  ot  him  had  "  by  an  eelipae  (i.e.,  fainting  or 
failure)  ot  the  >un."  The  word  had  by  no  meana 
then  become  narrowed  to  ita  present  almanac 
■cue.  Phlegoa  ia  not  quoted  at  using  numeral 
™ds,  like    "F.R.A.8."    on   page   173,   but  only 

s^  -   '  "'  "--  """-■■ 
Oiympiad""— his  dtlla  with 
hBpt4,  or  perhaps  only  "But."    Now,  in  eiihar 
case,  Ba"FJt.A.ti."ien)«lu,"thedatedbpo«eBof 


the  question  "— lettlea  it  agaioat  "  F.B.  A.S."  The 
"fourth  year"  (aa  be  tranaUtet)  wonld  be  from 
July,  32,  to  Jaly,33,  in  which  twelvemonth  no  total 
aolar  ealipse  happened  to  any  part  ot  the  Old 
World.  But  if,  *e  I  think  likely,  Phlegoa  laid 
only  "  the  year  ot  the  202nd  Olympiad,"  this  would 

raoe-maetiog  of  July  A.B.  39.  There  was  a  total 
aolar  eclisa  in  November  of  29  and  another  in 
November  of  30,  and  theae  were  the  only  onea 
visible  from  Enrope  or  Aaia  in  that  Olympiad, 
or  ia  all  the  five  ^t>,n  the  Crucifixion  baa  ever 
bean  deemed  possible  in  ;  but  the   totality  was 

nor  did  it  occur  at  noon  anywhere  near  Phlegon'a 
eonntry.  Though  he  namea  no  leaaon,  nor  the 
year  with  certainty,  and  doea  not  say  the  dark- 
neaa lasted  three  houra,  he  moat  positively  made  it 
begin  about  nooo,  and  called  it  the  greatsit 
(longest)  ever  known.  Both  theaa  facta  are  con- 
trary to  any  regular  eolipie  of  those  yeara.  Uis 
worda  alao  moat  naturally  (though  not  necea- 
aarily)  couuect  thia  and  the  earthquake  injuring 
NikcBi  (the  nesreat  large  oily  to  him)  aa  con- 
temporaneous. Hany  recent  earthqaakea  have 
affeoled  areas  as  large  aa  might  have  reached  to 
both  Jeraaalem  and  Sikoia. 

"  Kensington ian  "  baa  been  capitally  answered 
by"F.C.  S,,"  p.  176,  as  to  the  impoaaibility  of 
iron  decomirasing  steam  in  pretenoe  of  oxygen, 
but  the  dilferent  meaninga  of  "  aqueous  vapour 
and"Bteam"  have  not  been  touched.  I  aubmit 
that  the  latter  has  irrevooably  got  so  wide  a  mean- 
ing as  to  inoloda  both,  all  aqueous  vapour  (of  high 
pressure  or  low)  and  all  aqueous  cloud  besides  ; 
moreover,  ateam-cload,  from  the  moit  opaque  to 
the  alighleit  miat  or  hsie,  need  not  conuin  any 
aqueoua  vaponr.  The  high  cirri  and  marestaila  are 
itten  proved  by  the  halo  of  Vi"' ^<---  -'-  — 


1  erysti 


'ith  thi .J.  . 

onaist  (aa  "F.R.A.S."  lately  Uught)  ot  drop.'ffi, 
<ut  alwaya  ot  babUiti.  Any  droplets,  however 
mall,  wonld  give,  wben  your  baek  is  to  the  son, 
tie  aama  two  bowa  that  a  ahower  ot  rain  does,  and 
ny  spray -making  machine  will  show  this;  more- 
ver  the  quantity  of  water,  if  in  droplets,  to  make 
ach  opacity  aa  that  ot  a  locomotive's  breath,  or 
ven  your  own  in  frost,  wonld  exceed  the  density  ot 
robably  Noah's  downpour.  Even  Iha  heaviest 
ropioal  storm  is  not  so  opaqoe  aa  a  very  slight 
Ingliahmiat;  all   mist  must  be  of  babbleti,  and 

load  to  form  auggaati  tbe  probable  oauae  of  ita 
noyancy.  If  each  bubblet  has  a  dust  particle, 
rherecanthiBbebutio  tbe  centre?  If  this  and 
he  water-film  be  then  aiinilarly  electrified  repnl- 
aion  may  keep  it  distended  with  neither  air  nor 
rapour,  but  a  vsannoi  between  the  solid  nueieua 
lod  film,  rendering  the  whole  a  balloon.  Hardly 
ivardoesoluudor  fume  fall  thcongh  air  (as  droplets 
always  would),  but  oommonly  riees.  I  had  a  re- 
markable oaae  of  this  laat  aummer  on  seeing,  for 
the  first  timOj  fuming  ice.  Blocks  of  ice  were 
being  moved  in  London  on  the  moming 
day  that  Boon  became  very  rainy,  Th 
of  air,  pouriug  from  each  block's 
sidcf,  condensed  the  inviaible  vapour  into  cloud, 
just  as  hydrochloric  acid  gaa  would  do.  This  first 
fell  to  the  pavement,  but  then  immediitely  curled 
up  and  apread  higher  than  ita  orgin  before  dis- 
solving.     "—       -    -'■-   - ■■'— ■    -'   -■ 


iledlaye, 


oariy 


ban  tbe: 


„, , __  ^ proof  of  the  f  I 

being  buoyant  in  air,  nbicb  no  dropleta  ooald  be, 
but  bubbleta  may  be.  Clouds  not  opaqoe  enongh 
to  hide  the  sun  will  give  him  tbe  culoured  rings 
called  corunx  (far  smaller  and  commoner  than  the 
halo),  whence  Brewaler  showed  how  to  determine 
the  size  of  the  bubbleta.  Tbey  may  aometimes 
have,  inatead  of  duat,  ioe  eryitala  for  nuclei,  and 
so  produce  the  corone  and  halu  together. 

'>4tb  April.  B.  L.  Ot. 

P.S.—" Amateur"  saya,  p.  180,  that  Dr.  Smith'a 
"  Classical  Dictionary  ''treaU  ot  Denys  the  Areo- 
pagite,  without  giving  the  eclipse  atory ;  but  in  the 
tame  editor's  "Dictionary  of  Greek  and  Homan 
Biography,  ie.,"  1844,   I   find  it  gravely  related, 


[27100.]— ACCOHDINII    to    the  "Knoyclopedia 

mcDtioned'in  Acta,  17th  chapter  34 th  verse,  who  is 
credited  with  making  the  ubeeivaliun  alluded  lo. 
Ue  was,  according  to  Suidas,  an  Athenian  by 
birth,  and  eminent  fur  his  literary  attsinmenta. 
Be  studied  first  at  Athena  and  afterwaidi  at 
Heliopolis,  in  Egypt.  Whilst  in  the  latter  city  be 
behelU  tbat  remJiikable  eclipse  of  tbe  sun.  as  be 
terrus  it,  which  took  place  at  the  death  of  Christ, 
and  exclaimed  to  his  friend,  ApoUophanaa,  "  Eitbei 
the  Divinity  aoSera   ot   lympathises  with  some 


iuflerer  I  "  Chambers's  and  Kitto'i  " 
make  statements  to  the  aame  effect. 

A  few  yeaia  ago  Dr.  Thomas,  minister  of  Stoek- 
well  Chapel,  London,  and  editor  of  the  Homiiit, 
published  a  aerica  of  diseoniau  entitled  "  B«n^ 
raotiont:  Thoughts  on  Duty  and  Destiny."  Ot 
the  first  page  ot  the  7th  disooiine  he  says:  "Tin 
crucifixion  ot  Christ  was  signalised  by  pheMB<w 
in  nature  the  most  eztraocdinary  and  Xtaat- 
striking.  The  material  creation  seemed  lo  havt 
been  moved  into  eoavolBive  throe*  of  aymfatl^ 
with  the  laat  agoniea  ot  the  Son  ot  God.  Thain 
refused  to  shine,  and  the  earth  robed  hertaU  it 
mourning.  '  From  the  aixtk  hour  there  was  dait 
neaa  over  all  the  land  until  tbe  ninth'— that  ii, 
from  twelve  o'clock,  our  mid-day  until  three  in  tb 
afternoon.  All  the  region  round  about  JcihsbIm 
waa  wrapped  in  mysteriona  gloom.  Tliis  darkma 
waa  not  a  uitnial  event,  it  waa  not  a  oomuM 
eelipae  of  the  aun,  for  it  was  at  the  timeotlki 
Passover,  and  that  waa  at  foil  moon,  when  si 
eclipse  it  impoatible.  Betides,  a  total  eolipteaa 
never  latt  longer  than  a  quarter  ot  an  hour.  It  ■ 
reported  that  Dionjtiua  in  Egypt  obsarveil  tla 
portentous  gloom,  and  exclaimed,  >  Either  tts 
Cod  ot  Nature  ia  snSermg,  or  the  maohina  of  tki 
world  is  tumbling  into  ruin ! '  " 

Albert  Barnes,  in  his  New  Testament  Notcad 
the  27th  ohapter  Matthew  45th  verse,  aayi:  "1 
dark,  thick  cloud,  shutting  out  the  light  rfdaj. 
snd  clothing  every  object  with  the  darfcuatt 
midnight,  was  the  appropriate  drapery  with  lAak 
the  world  ahould  be  clad  when  tba  Saviooidiri. 
This  darkneaa  waa  noticed  by  one  atleaitattt* 
Pagan  writera.  Phlegon,  a  Boraan  astroniiK 
apeaking  ot  the  fourteenth  year  ot  the  ."|g« 
Tiberius,  which  ia  supposed  to  be  thWimwbl* 
our  Saviour  died,  aays  '  that  the  greatest  eeUpMcf 
the  tun  that  waa  ever  known  happened  UiM,  fo( 
the  day  was  to  turned  into   night  that  theatsa 

lahooldlike  lo  aee  what  " Sigma,"  or  sonieetta 
of  our  ciitioal  oontribotort,  have  tu  say  abool  th* 
noBsibililv  or  imposiibility  ol  the  above  reportid 
Mcurren™.  J«>"«  ^took. 

Grange  Brook,  Hindley,  neu  Wigan, 
AprU  IS. 

[27191.]- In  reply  to  Mr.  AHhnt Gaidnar, tb 
astronomer  who,  teeing  the  overapraading  ahadcwi^  ^ 
exclaimed,  "Either  tQe  gods  are  suffering, oi ttt  j 
mechauLsm  of  the  world  la  breaking  np  1 '  was  Of  ; 
Egyptian  Dionytiut.  There  are  liaditiont  of  thi  ; 
aupernatnral  darkness  reaching  other  oonnliiei. 

It  is  worthy  ot  note  that  both  TertuUian,  at  tha  , 
beginning  of  the  3rd  century,  and  Lueisii,  tki  i 
martyr  of  Nioomedia,  who  died  in  312,  appealed tj  ; 
tbe  national  arohivea  aa  teatimony  toihefaits  j 
pematnral  darkness  at  the  death  ot  Chri*  i 
__-._.■  — nte  TertnllitBla  ; 


the  RomanJ,  ' 
days  of  Pilatl 
appeared  inf  t 

[27ia2.]-I 


SoTBetlisiiaii. 


leta  aurpriaed  than  thoAid 
nture  in  the  preaanldsjio 
oast  snap io ion  on  the  veracity  of  tbeNewTistt- 
ment  writers.  Diunyaiua  the  Areopagito  dwell  m 
the  city  named  Heliopolis,  in  which  was  in 
academy  devoted  to  ptaiIos(>phy  snd  divinity,  sad 
its  authority  in  all  the  arte  and  sciences  wai  ow- 
veraaily  acknowledged.  Dionysius  and  his  learasd 
coDlemporaries  were  Ut  too  familiar  with  the  Iras 
facts  of  sstrononiy  than  lo  describe  tbe  lopa- 
nalural  darkness  at  tha  Crucifixion  u  U 
"eolipae";  and  those  who  dare  lo  make  «ai 
assertion  only  betray  their  own  ignoranee  * 
bigotry.  The  exclamation  of  Dionytini,  »« 
quoted  by  ■'  Amateur,"  was  recorded  by  JoK^- 
and  Bcoret  ot  the  fathers  whose  wriUnga  were  wb- 
lisbed  during  the  lifetime  of  those  who  had  bees 
eye-witnesses  of  tbe  evenli  recorded.  Tba  Ens- 
gelistt  thamielves  publisbed  their  Gospels  in  thfir 
own  lifetimes,  and  openly  preached,  aud  biJdlT 
asserted  tha  truth  of  the  facts  there  leoontco. 
We  have  no  need  of  such  confirmation  si 
waa  given  by  Dionysius;  we  have  tha 
far  more  indisputable  evidence  of  nnoontia- 
dieted  teatimony  ut  both  friends  and  foea,  tl^ 
there  waa  tuch  a  phenomenon  at  three  houra'  dait 
neaa  in  midday,  while  none  but  hlatpheniint 
infidels  have  ever  ventured  to  describe  it  as  sa 
'^  eclipse  "  ;  and,  must  unquestionably,  it  was  never 
so  described  by  evtn  any  ot  the  heathen  wrileit. 
Neither  true  acience  nor  "  pseudo-science  "  hsa  s 
word  to  Bay  upon  the  subject ;  snd  writers  only 
expose  then     '"      "    -■--■'--■-- •■ - 


tot  nearly  2,000  years.  Do  let  me  urge  "  Amsteur 
to  invest  2(.  ia  a  copy  of  Paley's  "  Evidence!,"  and 
Keith'a  "  Demonttimtions,"  It  ought  to  be  nn- 
neeeeiary,  in  tbis  proteitedly  enlightened  ace,  to 
have  lo  argue  in  favour  of  the  truth  of  New  Teals- 
men  t  history.  Auy  doubts  upon  the  subject  areas 
uoscieutific  as  they  are  impious,  whether  it  reipecU 
the  Old  or  the  New.    So  the  '*  woful  tnsh  in  thi 
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■  ratluT  from  the 


Balhun,  EI.W. 

£S7193.]— Hefbrrinq  to  this  Blmoniitl  phe- 
uomenan,  wt  are  not  baniid  to  find  ui  aitioDOmlBil 
«Biua  for  it.  The  reality  of  the  f»ot  hiiigea  upon 
the  vanoitr  ol  the  nuiatlTs  and  the  bona  jidra  o! 
the  hiitoTun.  Then  ia  do  bint  that  the  thcet 
facwn'  pretornataral  darknaae  waa  due  to  an  eclipei 
of  the  ann,  or  aaytbing  of  the  aort.  Thg  impliaa. 
tioD  intended  to  be  oonreyed  b;  tbe  narralur  ii 
that  it  waa  ■  miToaaloui  event,  symbolioal  of  thi 
temporary  extinction  of  the  "  light  that  had  oomc 
Into  the  world."  We  are  a  little  too  prone  to  aeek 
in  aitroaomy  for  a  aolution  of  certain  Bibli 
unteriei. 

The  "Star  of  Bethlehem"  ia  a  oaae  in  point 
Tkat  which  had  the  appeaiaaoe  at  a  etar  was  not 
Deoeauily  a  atar  at  ail ;  cor  ia  it  a  aalf-eviileat 
taat  that  the  Magi  were  attronomen  following  the 
trmak  of  a  atar  in  the  npper  heavena  till  itattainad 
B  Tertieal  poaition  over  the  plaoe  "where  tbe  yoDDs 
«faild  wai  "—a  thing  altogether  inaredible,  and  con- 
trary to  scienoe  and  the  iimplioity  of  the  namtive. 
On  the  aame  principle,  tbe  "fiery  awurd,"  laid  b; 
009  at  the  piophett  to  have  been  banging  over 
JamaaleDi.  baa  been  erroneoual;  anppos«l  to  be  a 
oometl  The  geoioa  of  tbe  Bible  la  altogelber 
oppoead  to  anoh  a  Dotion.  Donbtieaa  theae  appear- 
■luie*  were  at  phenomenal  and  eieeptional  ai  the 
**  baraing  buah." 

Boartoro,  April  W.  3.  O.  H. 

<nr  THS  Z^Wg,  BXAOTIOHS,  AND  OON- 
STBUOTION  OF  BO  KB  VOBHS  OS 
FBIKAKT   BAITBaiBB. 

[27194.]— Thib  is  the  first  of  a  aeriei  of  letteri 
wbioh  1  propoae  to  write  in  "  Ours  "  on  above  sub- 
ject, and,  a*  I  ahoold  like  to  make  the  aerica  u 
eompleta  aa  poaaible,  I  ihoold  feel  obliged  il 
makera  of  different  batteries  would  send  me  par- 
tienlara  for  publieation,  reaerviog  Ia  myaelf,  how- 
ever, (he  right  of  aeleoting  those  which  have  some- 
thing good  or  novel  in  them,  and  omitting  auch  aj 
are  umply  Groves 's  or  Bunsen'a. 

Jo  th3s  first  letter  I  must  Ueat  of  Ohm'a  law. 
whiah  ia  the  first  thing  necessary  to  learn  before  we 
on  poaiibly  nndeiatand  the  behaviour  of  any  form 
of  battery. 

Tbia  law,  then,  ia  that  the  strength  of  thecunrni 
ia  eqoal  to  the  electromotive  force  divided  by  thi 
naiatanoe.  Now,  thia  reaiataaoe  means  not  merelj 
(he  reeiatanoe  ontaide  of  the  cell,  but  also  tbe  realbt 
anee  of  the  cell  iteelf  j    hence  we  ahould    writi 


ilthB»-'C'=^ 


where  r  c  internal  reaiatauc 


oftheoeU. 

Ueuoe  it  il  plain  that  E.H.F.  cd 
saoi  are  ao  mutually  dependent  on  one  another 
that  any  ohange  inone  aSeela  all. 

Henoe,  if  we  have  a  battery  lunniDg  one  lamp 
well,  and  awitob  on  another  lamp,  we  halve  tbe 
mlernal  reaiitance,andDngbt  to  double  tbe  ourrent; 
bnt  we  don't,  becauae,  aa  more  current  ia  paeaiug 
through  the  cell,  tbe  internal  reaiatance  risea,  and 
agreatci  portion  of  tbe  Ictal  B.U.F.  of  tbe  cell  is 
eonaomed  in  overcoming  thia  resistance,  and  >o  leia 
a  available  for  use  outaide  tbe  cell.  Consequently, 
w  obtain  two  lamps  in  circuit,  neither  of  wbioh 
five  a«  mneb  light  as  tbe  one  did  before. 

To  get  the  aame  light  aa  before  we  have  eil-her 
taradnoe  the  internal  retiatance  of  the  eelta,  orelsi 
add  another  oeU  to  raiae  the  E.H.F.,  ao  ai  to  over- 
oma  the  additional  realBlanoe.  When  K  =  0,  we 
<u  only  increaie  the  current  by  reducing  tbe 
ialemal  resiaUnce,  as  if  we  add  freah  cells  we  also 
•ddfreah  reaiatance  in  the  aame  proportion. 

In  all  textbooks  the  atatemeat  is  made  that  the 
baat  raault  ii  obtained  when  the  external  reaiatance 
ia  eqnal  to  the  internal.  This  ia  quite  currect; 
bnt  for  lighting  puruoaes  it  ia  far  preferable 
to  have  the  eitemal  resiatance  at  leaat  three 
times  the  internal.  Tbe  resson  for  this  is  that 
a  certain  definite  quantity  of  lino  caniumcd  in 
any  form  of  cell  when  line  ia  need  (and  tbe  aame 
(an  be  said  of  any  other  metal),  it  we  neglect  local 
""-11,  will  always  prodnc '"-  '"^  " 


lily  ( 


fqr 


imple,    1-2133 


a  of  line  will  alwaya  produce,  ii  cdoe 
m  in  hoar,  1  amptra  hour  ut  ourrent— this  ia  inde- 
pNident  of  B.M.F. ;  conaeqaently,  if  we  want  to 
ni  a  60-volt  lamp  taking  1  ampere,  it  we  use 
luse  oella  I  described  in  former  letters,  we  ahuuld 
CBly  need  Z6  of  these,  aad  each  of  tbeac  would  in 
«e  hour  conaama  1-SJ33  grammea  of  lioc,  or 
n-aa^  grammes  in  all.  Jf,  un  the  other  band,  we 
iBad  Daoiell  cells  giving  only  1-07  volt  per  call,  or 
1  volt  in  practice,  we  shuuld  have  to  use  about  6u 
of  theie  (mora,  in  all  probability),  each  of  these 
>lao  oonsnming  1'2133  grammea  uf  linc,  or  GO  lilia 
pammei  in   all,  being  juat  twice  as  much  zinc  as 

^  In  the  same  way,  it  we  took  thoae  cells  that  I 
itiqg  aboat,  and  inatead  of  taking 
■■— -[0  of  6  or  7  ampiies  (rum  them 


we  look  IB  or  H,we  ahonld  rsdvoe  the  E.M.F.  vary 
much,  and  ao  would  have  to  use  more  oella  tomak< 
up  for  thia,  and  aa  each  celi  consumes  its  MISS 
grammea  per  ampHe  hour,  eaoh  cell  added  means 


D  this  . 


.,   then 


inUin 


it  will  be 


E.M.F.  very  high  in  order  to  eoODOi 

and  by  eoonomiaing  our  xine  to  alio  economiae 

Thia  last  remark  leada  to  the  cbemjaal  action 
of  a  cell,  which  I  ahall  treat  more  fully  shortly, 
but  at  present  must  content  myaelt  with  aayina 

a  certain  quantity  of  aeid  which,  by  combininr 
with  the  line  acta  free  a  certain  (equivalent) 
quantity  of  hydrogen — this  hydrogen  would,  in  i 
battery,  he  given  oQ  at  the  negative  plate  were  il 
not  for  the  oxidiaing  aolution  which,  containing  a 
certain  portion  of  iba  oxygen  loosely  oombined. 
parte  with  thia  portion  to  the  hydronen.  which 
combines  with  it  to  form  water.    He 

seen  that  for  every  given  quantity  ofi  

a  certain  portion  of  tbe  oxidant  ia  deprivsd  ui 
naefnlnesa,  and,  oonacqueutly,  tbe  leea  sine  ia  i 
aumed  to   do   a  certain  amount  of  work,  the 

tbe  chemical  reaotiona  of  different  oella  at  grealei- 
length,  but  will  treapasa  no  further  at  preaent. 
Blsotrloian. 


ON  HAQHBTISM  AND  ITS  POWBKS. 

[27195.1— Sou l:  letters  on  magnetitm  and  i< 
effects  which  appeared  in  your  oolnmna  in  Vo 
XLIII.,  disclosed  the  taot  that  verf  little  ia  know 
of  that  mysterioua  force,  which  in  ita  aimpleat  and 
best  known  form  resides  in  a  piece  of  ateel  whiob 
haa  once  been  aabjected  to  an  electri 
What  =-"-'-■-'-  -■—■■—'-■ 

i  and  hold  i 
ateel?  I  do  not  know, 
opinions;  and  I  thought,  tbi 
yoD  some  remarks  from  Hr.  Forde  Bain  wbioh 
appeared  recently  in  the  EUelrieal  Stttim  of  Hev 
York.     The  writer  aaya,  pertinently  :— 

One  of  the  moat  familiar  phraaea  that  greeta  thi 
ear  when  talking  of  electriuity  is,  "  Electricity  ia 
only  in  ita  infancy."  Do  we  ever  hear  any  one 
aay  that  magnetiam  ia  only  in  ite  infancy?  Have 
we  ever  beard  any  fanatical  enthusiast  exolaim 
that  there  ia  "  nothiog  impossible  with  mag- 
netism f "  Snalistitute  the  word  electriaity  foi 
magnetiam,  and  the  aentence  heoomes  a  "  chealnut." 
How  quickly  the  "electric  telegraph"  naurped  the 
more  appropriate  appellation,  the  "  magnetic  tele- 
graph.' Probably  very  many  of  a  younger  gene- 
ration would  bardly  Dumprebend  the  meaning  were 
an  "old  timer"  to  apesk  of  the  telegraph  aa  the 
magnetic  telegraph.  Once  it  was  the  eleotrla- 
magnetic,  but  now  electriaity  does  nut  divide  the 
hoDoara  in  anv  way,  bat  keepi  all.  Electricity 
without  the  aid  of  the  electro-magnet  waa  a  oom- 
plats  and  diamal  failure  for  telegrspbic  purposes. 
I  for  one  am  ready  to  call  a  bait.  While  there  has 
been  ao  much  tbonght  and  time  given  to  the  study 
of  electricity,  I  cannot  aee  why  magnetism  haa 
been  sosbaaefnlly  neglected.  Since  thediaoovery 
of  alectro-magnetiam  by  Oerited  in  1819,  very 
Utile  advance  hu  been  made  in  a  theoretical  know- 
ledge or  practical  application  of  luch  knowledge 
Every  capable  elecuician    is    familiar    with  tbt 


Can 


ing  magnetiam?    There  ia  no  auch  instru- 


itl  had 
nent  bow  could  I  meaaore  and  axpresa  the  mag- 

□  vettigate  tbe  laws  and  properties  of  magnetism 
inderBtandingly,  the  anit  of  resistance  is  as  esaen- 
.ial  as  the  ohm ;  the  unit  of  putential  aa  necessary 


importi 


capaoity  as  desirable  aa  the  coulomb  and  farad. 
The  only  means  of  measuring  .magnetism  at 
->reaent  u  by  comparison— the  atrenglh  of  an 
■lectru-magnet  can  only  be  approximated  by  calca- 
ation  from  an  electrical  standpoint,  which  leavea 
lut  of  the  qneation  the  material  and  condition  of 
be  core  of  which  the  electru-magnet  is  oomposed. 
DuMoacel,  Jamin,  and  Deprei  have  given  some 
excellent  ideas  n  regard  to  the  p tactical  construc- 
tion and  proportions  of  electro-magnets,  but  their 
reaulta  have  been  wholly  arrived  at  by  experi- 
ttrated  by  niathe- 

familiar  with  the 

error  made  in  tbe  proportiona  of  tbe  field  magneta 

of  the  dynamo  of   one  of   the  largeat  aod  most 

-uaperoua  electric-light  companiea  extant.    Cum- 

re  one  of   its  abort  magnet  machinea   of  to-day 

th  one  ot  tbe  older  forou  ;  observe  thedlSarenae 

length    and    material,    and    reOeot    upon    tbe 

ceasity  of   a  mora   thorough  koowledge  ut  this 

iportant  branch   uf  electro-kinetica,  magnetism. 

lan  cite  a  hundred  eiperimeata  whleh  show  that 

magnetiam  requires  a  conductor;  that  tbia  con- 


isidered  at  all. 


ring  knowledge,  bnt  the  aa 
ined  far  eaaier  by  matbemi 


doctor  offers  a  reaiatance  to  its  passage.  Why  not 
have  a  unit  of  resietanoe  and  a  means  of  meaaoring 
it?  I  can  show  that  magnetism  is  limited  by  tbe 
capacity  of  the  conductor — why  have  we  not  a  unit 
of  capacity  and  a  meana  ot  measuring  that  capaoity  ? 
Denaily  of  magnetism  ahould  be  arrived  at  in  a 
aimilar  way,  and  ao  should  residuary  oharga,  oon- 
deuaed  and  consequent  magnetism.  And  the 
-     ,_._   ,_     .,..,   -      ^     -  ■ 

nsoally  considered, 
iperimenCs  the  per- 
HJsieaoe  UE  magiieuam  aaa  proven  to  be  tbe  vital 
element  of  anccssa,  while  in  othen  it  has  been  aa 
the  death-knell  to  hope  ;  and  yet  by  a  knowledge 
practical  oonatruotion  ot  eleetro-magneU, 

raiatenoe  may  be  varied   ■'  — '"      ' 

ledge^I  1 
by  patient  labour  and  eiperin 
pensive  way  of  acquiring  kno  „  . 
results  might  be  attained  far  eaaier  by  mathemati- 
cal calculation,  if  there  were  only  a  starting  point 
—if  we  possessed  certain  definite  Dnits  of  measure- 
ment eipresalug  the  varioua  qualities  of  this  most 
subtle  of  all  forces.  I  do  not  assert  that  mag- 
netism cannot  be  measured,  or  that  ita  atrangui 
cannot  be  calculated ;  bnt  I  do  say  that  it  is  only 
done  oomparatirely.  It  is  a  very  easy  talk  to  oaa< 
■tmet  instruments  which  will  accurately  meianre 
in  practical  unlta  the  various  oharacterlatios  of 
permanent  or  electro-magnets — in  faot,  the  writer 
nas  sQch  an  instrument,  which  ha  has  constraeCad 
and  nted  for  several  years.     Its  readings  are  oom- 

Sarative,  bnt  well  underitood  by  its  possessor.  It 
etflcta,  if  there  exist,  any  oooaequent  poiuta  in  a 
field  magnet ;  it  indicates  tbe  degree  ot  saturation 
of  the  magnet,  and  shows  tbe  direction  ot  the  lines 
of  force.  Aa  magnetism  is  tbe  kinetic  force  of 
most  all  electrical  apparatus,  in  order  to  produoe 
the  best  effeete  through  this  motor  agent,  is  it  not 
well  to  give  it  some  thought  and  study?  A 
magnet,  either  electro  or  permanent,  is  a  simple 
thiag  of  itself.  Very  possibly  ita  very  simplicity 
may  aeeount  for  ita  being  so  utterly  ignored.  An 
iron  bar,  having  a  bit  of  wire  wound  around  it, 
with  a  current  of  electricity  passing  through  the 
wire,  wilt  become  magnetic,  and  this  is  tbe  waf 
electro-maf  nets  are  too  often  oonstruoted,  without 


ion  or  location  ot  the' coil,  tbe  proportionate 

length  or  thii:kneaa,  tbe  manner  of  oonneoting  tha 

ticnlar  consequence.  Latterly  we  have  heard 
mething  said  about  the  number  ot  ampi^ra  tumi 
I  produoe  certain  effeota ;  but  thia  ii  an  aleotrio, 

Mr.  Bain  tliinks  that  It  more  attention  ware 
devoted  to  the  study  of  magnetism  mure  strange 
'Mngs  would  be  discovered  tbsn  are  dreamt  of  in 

IT  philosophy,  and  I  think  be  ia  right. 

Brooklyn.  J.  B.  O. 


UBEPDL  AMD  BCIEWTIFIC  NOTES. 

Hlgratlon  of  HerTiur-- A  remarkable  fllna- 
ration  of  the  puEiling  migratory  habits  of  tha 
lerriog  baa  juat  been  observed  on  the  aoath-WMt 
osat  in  Norway,  at  the  ao-caUed  Jsderen,  between 
be  towns  of  Stavanger  and  Egersnnd.  Thisdia- 
riot  used  to  be  one  of  the  richest  berring-fiahing 
groonde  in  Norway  doriog  the  apring,  hut  about 
2ii  years  ago  the  fiah  auddenly  and  completely  dis- 
appeared from  the  oout.  Laat  month  enarmona 
'loala  once  more  came  under  ahote,  first  "  striking 
ind  "  at  the  aame  spot  as  in  former  times.  The 
iiality  of  the  herring  ia  eiutly  the  same  aa  it  waa 
>  yeara  ago,  and  tbe  aboale  were  accompanied  by 
ameraus  "  herring"  whalea. — Naturt. 
Plates  of  iinD,snoh  as  are  used  in  lithographic 
id  linangrspbio  aatahlish mania,  may  be  spoiled 
_y  a  single  drop  of  water  being  left  on  them  by 
inadvertence.  Uutton  tat  is  an  excellent  meana 
of  preventing  oxidation  and  the  inSucnoe  of 
idity.  Before  nsiog  it,  the  plite  must  be 
ed  perfectly  dry  with  a  smuuth  and  clean 
linen  rag  ;  then  the  tat  is  lightly  rubbed  over  the 
lurtaae.  When  the  plate  it  lo  be  used  again,  the 
[reaae  may  be  easily  washed  a&  with  spirits  of 
.urpentine.  Thia  piooeaa  is  used  with  tbe  bait 
resalts  in  German  and  Aiutiian  lithographio 
sttabliahmenta. 

_- waa  formerly  the  practice  in  the  loeomotive 
department  of  the  Philadelphia  and  Reading  BaU- 
lad  to  draw  the  anihtacite  fires  after  each  trip, 
id  light  op  afreah.  This  involved  a  large  ex- 
mditurc  of  wood,  owing  to  the  immense  grate 
_.ea  of  the  Wootten  engines,  and  the  expense  for 
kindling  wood  was  very  considerable,  and  a  larje 

Ser  ot  men  were  employed  in  looking  after  tM 

After  some  experiments,  it  has  beendetsr- 
minad  in  tutnre  to  sprinkle  the  firea  with  a  email 
quantity  ot  soft  coal  at  the  end  of  the  day's  work. 
The  fire  then  remains  alight  nntil  needed  naxt 
day.  The  saving  in  cracked  fire-box  sheetB  ia  also 
expected  to  be  considerable,  as  the  tem|ierat<ii«  ^ 
arse,  mora  unitaTn^ 
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mJwmiw ^  flu  tmmy  uttti. 


\t\0^y~l»tmsacm.  OoU  fMedlcal).— In  tJi. 

y  ren  of  efc«p  «ho<4iiig  toili  there  j>  [>' 

■*'  K  »11 :  »aj  uUw  >  nrrent  of  higb 
wairei  ii  reilly  §•  not  nnded.  I 
fnUr  dcKiibtd  Ihe    miking    of  i 

---    «    So.  !.!il.  Vol.    XLIV.  of  tht 

~  E.  IL"    Bnt  I  fi™  ■  britf  oaUine  of  the  mode 
in  *lui±  ■  coil  ni*j  bv  nude  op  with  a  tiaKli 


Take  a  bondle 


n  diameter   ■ 
it  noDd.    Whm  di7,  dip  it  in  melcol  paikSn  wi 


A,inm  bimdla  ;  B  B,  Ujen  of  wire  ;  C.  clippc 
D,  pUtinum-tipiad  icrew  and  pillir;  E 
tcrminala  for  attaebiu  tfaa  budln,  Ac;  P 
tominala  bt  which  tile  battcrj'  ia  coiuieated. 


1  aboat  lib.  of  Ko.  iC, 
.in  abonc  II  liTen,  each 
Mpantcd    fiom    the    one    below    by 


paptr.    The  modr 
nan  larew  and  clapper  are  eonnected 
of  the  primary,  and  alio  bow  theae  an 
to  the  binding-wreira  whioh  Hrre  a*  tarminali  for 
tfac  <iai«r  ciieuit,  ia  ahuwn  in  the  annexed  figure. 


tried  aeretal  batterie*  tor  electric  lighting,  be 
bare  had  no  inooen  in  working  direct,  thoogb 
■ocneded  fairly  well  b;  naing  leoondariei.  I  hai 
■pent  over  £100  at  tbii  bruich  of  electrical  leicnci 
•o  I  tbink  eren  "  Glsctrician  "  will  •»  ihnt  "  I  >i 
writing  what  1  know,  and  as 


tri«l  the   Uigeiaa  battery  t 
and  it  did  well,  by  nain^  tb 


solution  to  beat  advanlagi 
amatl  Upward  battery,  an 
'"—■--'--  "---     '  id  gr. 


quoting  the  wordi  of  an  electric 
-"-  -   ■  <o  Terylong  ago.    I  still 
'orkiag    by   any   primary   I 


jnld    1 


r   become   anything  like 


[6IT[T.j~OhemioaI   Fraolpttate.— To   Mn. 

iABDV.— Many   thuka  for  reply.     I  hare  tried 

Iding   excBU  of  ammoniai,   bnt   with  no  effect. 

dding  more  ailvec   nittal«    appeara  \o  alightJy 

.  .liuce  preoipilate.      I  don't  think  the  silver  can 

be  itDpure,  as  I  have  tried  acveral  lunplea.     The 

irat  a  dirty  d:ab  coloor,  but  tuma  block  in  a 

days.      The   amoont  of  precipitate  ia  about 

oae-fouclh  of  the  lilver  and  copper  oombincd.— J. 

B.  Blew. 

[ei839.]— Twirt-DrlU  Appanttn*.— My  beat 
lanka  are  due  to  thoie  eorreipundenta  who  have 
replied  to  my  qnery.  "Jt.  T.  J.'s"  method  of 
making  twiatdrilla  u,  howerer,  net  quite  what  1 

~     bnt   I   shall  wait  with   intereat  to  us  bii 

g  of  an  ipparatna  in  the  Enc  Uec,  and  I 
hope  it  wilt  appeac  Btwn.  "  Volcanite's  "  .  '  * 
lore  like  what  I  require.  However,  I  do 
'hy  he  ahaald  begin  by  laying  IJiat  he  fooud  the 
manufaotara  of  twist  drilla  ■  waste  of  time,  aad 
tbsn  name  four  practioal  metJioite  of  manofaoturiDC 
them.  Besides,  in  No,  1  the  entter  would  woi'- 
parnllel  to  the  lula  of  the  blank,  and  could  bacdl 

Eroduce  flutea  for  different -ailed  drills,  except 
ul  cuttersof  difierent  diameten.  No.  2  was  ooi 
damned  as  impraotioal  when  it  first  appeared  i 
the  S,^a.  Uec.j  and  "Vuloanite"  now  name 
two  more  objections  to  the  apparatus.  I  preauin 
a  prefix  la  omitted  from  the  word  "stability. 
Nu,  3  seema  to  he  jmt  what  we  amateors  want,  but 
no  partioolan  are  given.  No.  4  is  out  of  the  quea- 
tioQ  altogether^  and  only  fit  for  maQitfactureri.  1 
hope  "Vnlcamte"  will  kindly  give  more  patti- 
calart  of  his  third  method,  aa  now  aaed  by  him- 
ioif.  Cnnld  he  net  send  drawjnga  of  it  to  "  Oars  "  ? 
I  It  would  be  neloomed  by  many  of  ni. 
'ad  Ur.  V.  C4irro'a  letter  on  the  subject 
b  interest.  The  forging  proueu  would 
budly  anit  me,  as  1  take  great  pride  in  the  appeu- 
af  my  toola,  and  a  drill  ao  made  muat  be  a 
'  or  leaa  rongh-louking  affair.  I  ahoQld  like  to 
ia  method  for  making  amaller  drilla  ;  bnt  1 
it  would  mean  having  a  separate  twisted 
bundle  fur  each  pitch  of  drill.  Thia,  to  me,  would 
be  a  fatal  objection,  t  bate  done  a  good  deal  in 
model  work,  and  if  I  had  aa  npparatua  capable  of 
making  twist^lrilla  with  the  latho  fa  oonsumma- 
tion  devoutly  Ifl  be  wished)  1  should  hare  no  dread 
of  not  being  able  to  produce  sstiafactory  iesalt«, 
although  only— A  Cou.VTUV  PjiBSON. 

.]— Ba   OB«-BnclDB.— For   the   aixe  of 
la  require,  the  cylinder  wonld  have  to  be 
]ln.  thick  at  [e■>^  the  Bile  of  Inlet  Jin.  wide,  and 
l^in,  lung,  the  exhaust  about  the  same  ;  it  would 


sing  a  (rifle  bigger;  power,  I)  man.    If 
ould  like  further  help,    I  would  gladly 

>  sire  he  want*,  and  it  might  eerve  >«  a  model 
■  htm.  He  can  adrertiae  bia  addreu  in  the 
jjier  place  far  iddreeaei.— U.  F.  F. 


■  pitnt  lit  wIfh,  ab'itit  S\i.  M  rir  III,  Ijie  aatne  sbnnn  al<le  aerews  and  sot  serewa,  so  that  luoper  clean 
ae  A,  batlnM  |>rHvl'iii«ly  Lhlnninl  and  llnii'd  tlin  neoillo ;  then  adjust  luuper  eu  that  point  of  looper 
•M«l*  ,  xil'l*!  ilili  l.>.tifiieti  lliH  wink  tnbea,  aa  at  II.  oiimva  to  needle  when  the  eye  ia  about  ||in.  below 
H  etumld  jinfjiiil  Iwliiw  III"  luliHa,  aa  aliown  tn  (1.  |»lnt  uf  luuper  when  needle  is  juat  rising.  Try 
lf**lli||  diMia  B'l  far,  tabu  a  iilann  of  wlirk  wh<-n  this,  and  If  ourrecUy  done  will  work  right.— J.  I.S. 
*«pM«I  l.«i,  e.M,j,«t,   1.,  lou".  tlin  lioll.mi,  pir-h        l,uTO7.1-Tri«plloiiio.-Woold"Zirooniuni-' 

MM  •■'(  »t.r....,h  J.".,.  ..* ..,.1.  '.■■,^>h-T  vi.\  I  ,,„'„;.    ,.,|v„ti8e  bia  address,  aa  I  do  not  care  to 

r**''"!''"''  ■■•  '■''"■    V'"'   ■■""   '■'"      i.   I   ■    tli.i    Information   laked  for  public.     If  be 

"',""""      "   '  '  '■■     '  ■    "    ' '  '    '■  '"     ■    I  ■     1 1.  'Ill  aa  suggested,  however,  I  ah  ail  be  very 

j2.'.**.i..'!i'".      '       ''■■'',.'.'"'..'".    '.'     ■        '■'■      ■■!  'iihclphimas  fur  aapoaaible.— iOTA. 

[il^HT.J— Bleotrlonl  ftuory.— "  Ajai  "  might 
liu  ri'uoiii mended  tu  read  auuh  a  book  as  Spragae's 
"  1(1  oulri city,"  and  then  he  will  be  in  s  position  ta 
put  mure  duflnite  queries  if,  whioh  ia  unlikely,  he 
tinil*  it  necessary  to  a  eomprehension.  1  tupfioae 
he  knows  that  Iha  bulk  of  the  work  appeared  in 
the  artlolo  oolumua  uf  this  paper,  and  therein  was 
siilijeatvd  to  tho  orlliclam  uf  the  keenest  aritioa. 
Those   who  oppused  Hr.  Bprague's   viewi  moit 


ffllVHI      */•*'■■•<.     V-..-.»r 
•L».,rilil>. '   1,.,^.  M.„l  ,..,1 


tUM,t     J.  W,  M, 
('.l/ln  I     MnliUiia   hy   frlinary  nxUrlM. 

/*w  »//(.w  )  iiMTH  tii'i.  iMKn  aiil*  Uir.idj 


strennouhly  have,  In  many  o»«s.  acknowledged 
that  hia  is  the  beat  theory  yet  published.  For  otber 
information  ^  Ajax "  might  refer  to  recent 
volumes. — Nun.  Dob. 

[G1!>50.]~PIiato.  BnltLTKement  in  Otmyon. 
— This  querist  was  asswered  in  the  anmbar 
following  tlie  insertion  of  thii,  his  seoond  qnefj; 
and  BB  to  that,  all  that  can  be  aaid  ia  no  one  oan 
answer  withont  seeing  the  apparatus.  It  doeanot 
aeeni  difficult  to  throw  a  caite-de-viaite  (life-aite) 
on  to  a  acreen  \  bnt  the  apparalos  will  not  do  the 
arsyon  basioess— the  "artut"  will  bare  to  do  that. 
—J.  M.  T. 

[filSol.]— LakkI  :  Dsntlata  Act.— In  reply  to 
"Oa,""L.D.8.EDgV  and  "MJ),"  «nd  to  aare 
the  repetition  of  ohargea  uf  ignortmce,  Ac,  either 
in  regard  to  the  DentisCe  Act,  or  anytJiiiig  else 
dental,  I  may  juat  say  that  I  am  a  regular  dentist 
of  forty  years'  experience,  registered,  and  all  the 
tat ;  so  that  to  me  the  Act  is  a  maltei  of  perfect 
■difference  in  any  way  whatever.  Bat  my  aympa- 
ii(s  >re  alt  in  favour  of  my  poorer  brettu-en,  and 
fail  to  see  any  just  reason  why  they  abaold  be 
■uabed  by  any  Oentuls  Act  whatever.  It's  an 
ct  with  which  1  have  no  sympathy  (having  been 
ihind  the  scenes),  aa,  no  matter  what  the  pre- 
luces  ue  by  which  it  is  justiSed,  it  is,  ia  teality, 
ithing  more  nor  less  than  a  bireficed  attempt  to 
sate  a  monoptrly,  hy  seekiDg  to  place  the  whole 
deotjtl  bnsinesi  of  the  kingdom  into  the  bands  of 
the  comparatively  few  who  have  money,  and  by 

inting    the    more    numeroBi     bnt      equally 

ly  regular  dentists  (who  happen  to  h« 
guilty  uf  the  awful  crime  of  being  poor, 
or  comparatively  so)  from  entering  Into  pniotiee 
for  Ihtmselves,  and  by  blocking  np  the  road  lo  im- 
proving their  position  so  crowd  them  togetliaiH 
to  cause  a  f&ll  in  salaries  llow  enough  now),  and  BO 
add  to  the  profits  realised,  or  expected  to  be 
realiaed,  by  the  {avonred  few.  It  u  a  beautiful 
scheme  certainly.  Whether  it  will  be  anocesafoloi 
not  is  more  than  I  can  tell  \  but  1  should  donbt  ft. 
as  in  the  event  of  prosecutioDa  being  pushed 
ugainat  the  regular  dentista,  and  their  being 
stripped  of  their  rights  u  ojtiiens  under  Uie 
common  law,  the  public  will  soon  begin  lo 
"  smell  a  rat,"  and,  as  is  the  case  nowadaya,  steu 
would  soon  be  taken  to  remove  the  injnstice — the 
more  especially  us  thia  Act  waagotbyrepreaentin^ 
dentistry  as  being  a  proteaaion,  white  in  reality  itis 


,andB 


irlcM 


skilled   t __   

ion.  Of  course,  I  know  perfeolly  well  that  this 
I  awful  betarodoiy  to  the  (let  ne  pretend  to 
e  a  doctor)  diqae;  but  it's  the  aobec  tmtb, 
nd  not  only  eo.  but  the  profitable  ;nrl 
_l  tha  dental  business  ii  the  supplying 
of  artificial  teeth,  and  if  there  was  nothiiig  mure 
;ot  out  of  it  than  what  stoppings  and  ex- 
la  woald  bring,  there  is  not  one  of  tbe  men 
Ik  BO  largely  uf  the  "diguityof  the  pro- 
feaaion  "  who  would  ao  mnch  as  touch  it  with  their 
little  finger,  and  tha  instant  that  any  iQ»ention 
shnnlJ  be  brought  out  that  would  enable  artificial 
oasea  of  teeth  to  be  made  in  stock,  and  kept  is 
drawers,  ao  as  to  fit  anyone  in  a  few  minatet,  tike 
'  its,  why,  the  exodus  of  those  highly 
id  faluting  men  would  be  a  "aigbtiii 
theguds."  And  now,  as  regards  tbe  pratonce  pot 
forward  for  this  Act — vii.,  "the  protection  of  the 
public  " — it's  a  huge  pieoe  of  imposture  ;  the  pnblis 
asked  for  protection,  and,  nut  only  ao,  (h*; 
knew  they  required  it,  snd  the  ignaranoe 
_'  the  public  is  simply  profound  aa  to  the 
existence  uf  this  Act.  And  no  wouder,  there  is  ench 
!,  from  the  roan  who  does  »ix- 
nenuy  extractiuua  and  half-crown  stoppings  (and 
^  them  well),  through  ait  grades  np  bu  the  one 
gets  his  uce,  two,  and  more  guineas  for  tbe 
thing,  as  also  the  supplyiug  of  artificial  cases 
from  a».  Bd.  per  tooth  np  lo  three  and  four  gnineai 
for  the  same.  The  demand  is  met  by  the  supply, 
ind  the  very  ouuimon  phrase  ia  so  often  heard 
nowsttayB  i^"  my  dentiat  '),  showing  that  there  is 
[enerai  satisfaction,  as  nt  present  the  public  can 
iieroiae  their  judgment;  bat  if  the  Actoonld  bt 
inlorced,  the  public  in  general  would  either  be 
ujmpelled  to  employ  the  monopolisla  with  their 
recy  high  charges,  or  gu  without.  "M.  D."  aski 
for  my  definition  of 


.pijib 


apprenticeship  uuder  a  stamped  indenture,  the 
same  as  in  any  other  trade,  according  to  the  onitom 
uf  said  trade,  in  eoutrsdistioctioo  to  the  muiwho, 
having  failed  in  aouielbing  else,  takes  to  dentistry, 
and  colls  himself  a  dentist,  and  I  place  medical 
men  and  aurgeoos  in  thai  category,  tbe  same  as 
the  barber  ur  any  oiher  man.  Dentialry  is  an  art 
otwhiohanyi ■■  -  "  -  -      - 


is  well  a 

datiua  of  being  made 
the  medical  prof cssior 
pnbllc    reqnire    tu 


lire  or  deserve  tbe  degra- 
Dutrworfc,  or  tailed  on  to 
d  Deithei  dentists  noi  the 
bothered  by  any  inch 
this  miseiKble  "  DeoUsIa 
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(131952.]— Hot-air  HnKlnsa.— The  tombI  re- 
feired  W  by  "K.  W.  O."  (the  i-:rk-wui  wa.a  ia- 
tended  to  tiiow  bow  mucli  more  economioii  the 
hot-ki[  engJDU  might  bo  made  tbiiii  wore  tbo»  JD 
the  Cnaud  liners  then  runniDg.  A  good  many 
trips  were  mule,  during  which  Brifwaoa  learned 
masb,  and  beobUtned  anolbsr  patent  in  ISfin.  The 
rewel  did  aotnaUj  run  from  New  York  to  Wasb- 
iogton,  bat  oaed  ■□  eaormuni  amount  of  tallow. 
Hliewaa  lubasqaently  fitted  with  ateam-cnginei  and 
boilen  ;  bot  what  woe  her  oltimate  fate  I  do  not 
know.— Saml,  Bay. 

[6195i.l— l*inp  and  BoUowa  for  Blow- 
Vlpea.— There  is  an  oil  lamp  by  Col.  Robb  on  page 
176, 1048,  nhioh  may  suit  this  qaerist,  and  u  gaud 
dcml  shout  bellowg  and  blowpipe)  iu  back  volu 
M  fas  will  End  if  be  luuks  through  the  indioes. 
might  raad  Shenttone's  little  book  on  "  Methods  of 
Glus  Blowing."— C.  T.  L. 

[ei9o9J  —  aieaiing  uid  OnltlTatloa  of 
rarest  Xand.—"  Boinfo "  might  find  what  be 
wanM  in  Todd's  "  Colonis.!  AgriDolture,"  published 
Ire  Spon  at  a  guinea  ;  hnt  works  of  the  kind  de- 
aind  sie  mote  likely  to  ha  [tnbliahed  iu  the 
Daitad  States  and  Caniida  than  in  this  country. — 
BILO.    ' 

[81962.]— Windmill       for      Fmupiiic.- Ai 


"Aeo: 


cal  Poll 


apparently  d 


mill  pump,  I  might  luggest  the 
he  Will  find  all  details  he  requires  in  back  volume 
or  in  the  oatalognea  of  makers.  Messrs  Warner  nn 
Co.,  of  Crtpplegate,  will  do  doubt  be  able  to  snppl 
him  with  a  suitable  windmill  pump,  or  those  nh 
have  recently  written  on  horizontal  windmiils  oa 
praiibly  help  him.— C.  K. 

161966.]— Bai»itotiiK  Fast-miinlng  Polleyi 
t  seems  to  me  that  this  qucriit  should  read  a 
attiolo  entitled  "  High-speed  Maahines  and  th 
Art  of  Balancing,"  in  Vol.  X.XXVII,  p.  aj8.  He 
will  also  find  acTerol  notes  or  articles  on  the  sub^ 
jeet  in  bairk  Qumbera  ;  but  it  is  of  too  tecbaiODi  a 
natots  to  describe  in  ansnei  Lu  a  vague  question. — 

SmPLEX- 

^61976.]— Slnsfncr  FlsmeB.- A  gas-bag  filled 
with  ooal-gas  and  wsigbted  uan  be  used,  of  ooursa  ; 
bnt  It  woald  be  ■  waste  of  energy  and  e.xperiment 
with  slDging  EUmes  in  such  Donditious.— N'd.n. 
Dos. 

[61976.]  —  Oolton'B  'WTiisUo.  —  I  believe  a 
dsKciptioa  of  Francis  Galt/ju's  whistle  has  appeariKl 
in  these  columns— about  the  time  the  oibibitiou  of 
•oientifio  instruments  was  open  st  South  Kensing- 
ton (1876) ;  bnt  Hr.  Baitel  osn  easily  ascertain  all 
.1 — .  :j  J,y  jnolDeing  a  stamped  envelope  to  J 

—    ■- "-   -   St    Mr.  HttWkaley's,   307, 

irs.  Tuley,  of  172,  Bromp- 
e  whistles  for  Mr.  OulCoD. 
.   .nbe  in  the  foremost  end  of 
splng  which  can  be  advanced  or  withdrav 

The  more  nearly  that  plug  is  screwed  home  the  less 
ii  Hit  depth  of  the  whisle,  and  the  mote  shrill  thi 
DHabeoomes.-N.i'i.  Child. 

[flisea.]— OM-cnsins  Bar-- There  is  no  role ; 
bet  obviously  the  bag  ought  to  be  large  enoBgh  U 
mtain  more  than  a  single  charge  for  tbe  engine.- 
T,  E.  L. 

[619»4.]-2  H.P.  Oas-BnKins.— I  should  thint 
Hit  best  thing  "  U.  W. "  cbq  do  will  be  to  read  ui 
Clsik's  book  or  Use 


Orior<i-»ttfletfw."'Me3 
ton-rosd,  S.W.  made  th 


[61986.1—1 
liava  inoh  a 


-Thennoplle.- If  "J.  H. 


;  but  if  1; 
nnts  cnrrent  at  an  eoouoaiical  rate,  be  will  ni 
Dnit  to  thermopilss. — 2JuN.  Dob. 

[61988.]- Peroxide  of  Hydrogen.— Methods 
at  using  peroilde  uf  hydrogen  for  bleaching  have 
btCB  frequently  given.  Set  an  aiticls  on  the 
labject  to  recent  as  July  2,  18ei>,  p.  ^189.  There 
ue  others,  I  ua  sure ;  but  have  nut  time  to  look 
them  up. — a.  N. 

[61989.]- OaloalatlnK  Speed  of  lAonchea.- 
There  is  no  rule  for  calculating  this,  so  much 
dspendiag  on  the  bnild  of  the  launch.  For  steam- 
lessels  Rankiue's  method  is  as  good  as  any.  Power 
required  equal  the  area  of  aogmented  surfaoe  in 
'  '  Itiplled  by  the  spaed  in  knots  per 
J.  .L__  .[„jjjj  j,j,  20  000.  See 
J.  M.  0. 

ttbor  nrr^iog  the  hands;  bntan  eighth  of  an  inch 
sbonld  be  ample  ibidiaesi  fur  the  glass.- Sblmo. 
[61993.]— Ootton  Baiting.— I  should  dress  the 
CSDTU  thuroDghly  with  Stockhulin  tat  dissolced  to 
a  ttijn  solatiou  in  wood  naphtha ;  but  possibly 
— — : —  ;.  :.,   boiled  linseed-oil  might  suit  your 


be  user]  to  make  a  vacuum  nnless  a  valve  is  fitted 
to  proveut  return  of  oif  drawn  out.  The  Mesars. 
r:wynne  cotild,  no  doubt,  give  querist  all  par- 
ticulars.—E.  R,  S, 

[63003.1— IrregularitT  o'  'Watoli.- It  is  not 
likely  that  anyone  will  even  attempt  to  guess  the 
cause  of  the  irregularity.  Keep  it  olways  iu 
ooe  position,  and    then   see    how    it  behaves. — 

UOBOLoaoa. 
[6'>OD8.]-BriKht  Farts  of  Saohlnery.— The 

composition  desired  was  mentioned  on  a  page  pre- 
ceding the  query,  but  I  think  in  the  mapority  of 
oases  the  bismuLh  is  omitted  and  tin  substituted. — 

[C2010.]— The  Hew  Hen  Telephone.— This 

new  telephone,  which  somehow  obtained  a  splendid 

made  fur  hslf  a  crown  than  the  report  sent  over 
can  be  tiusted?  Here  is  a  description  I  have 
seen ;— On  a  board,  measuring  about  Gin.  by  lOin., 
is  filed  a  call  beU,  to  the  terminals  of  which  wires 
are  brought  on  the  back  of  the  board  from  the 
telephone  proper,  which  is  placed  just  underneath, 
the  terminals  serving  for  the  line  and  bittery 
wiiea.  one  of  them  being  common  to  line  and 
battery.  The  transmitter  is  contained  in  a  metal 
box  screwed  to  the  board  ;  and  the  telephone  re- 
ceiver is  fitted  over  with  a  bayonet  joint,  and  is 
removed  when  the  instrument  ia  osed  for  speaking. 
The  central  button  serves  for  the  call,  and  when 


placed  over  the  traosmittcr, 
le  of  the  pins  of  the  bayonet  joint  presses  hack 
spring,  thereby  breaking  connection  with  the 
ioronbonB.  and  establishing  connection  with  the 
n  this  condition  the  iattrai 
e  a  cM  from  the  other  statici 


bell  oi 

transmit  one.  Upon  removing  the  telephone  re- 
ceiver from  the  transmitter,  the  spring  reoedes, 
the  connections  are  changed,  and  the  latter  is  now 
in  cirooit  with  the  battery  and  the  primary  of  a 
pair  of  induction  coils.  In  this  condition  the  in- 
strument is  ready  for  speech.  The  carbon  block 
is  held  in  a  disc  of  ebonite,  of  the  same  diameter 
SI  the  diaphragm;  and  the  induction  coils,  as  well 
SB  the  diBerent  springs  and  contacts,  are  all  placed 
behind  the  diaphragm.  The  Elerz  telephone  Wis 
dcfhccibed  so  long  ago  as  No.  83! ;  but  the  above  is 
no  danht  an  improvement,— N  us.  DOB. 

[62022.]— PhotOBTBpha.  —  There  are  several 
causes  fur  prlnU  appearing  flat  and  bad  colour 
when  toned  and  fixed.  First,  they  may  have  been 
□nder-prinled.    If    they  are    not    deeply  enough 

Srinted  to  start  with,itbey  never  look  well  at  the 
nish.  Secondly,  they  may  have  been  over-toned 
and  over-flied.  If  you  tone  too  long  yoa  will  get 
a  flat,  grey  colour.  Yon  sbonld  stop  the  toning 
just  about  chocolate  tint  or  a  little  darker.  Thirdly, 

and  poor  negative  will  yield  only  fiat  and  poor 
prints,  wheicasa  brQIiant  negative,  with  plenty  of 
contrast  and  pluck,  will  give  brilliant  prints,  which 
tone  well.  I  do  not  mean,  of  course,^  tu  advocate 
an  under-exposed  and  chalky  printing  negative. 
Try  the  bicarbonate  of  soda  toning  bath, — 
ICTHIUlt, 

[62a5a.]— Uaaloal  Clook.— Divide  the  distance 
round  barrel  into  112  equal  parts  by  drawing  smnll 
linea  from  end  to  end.  This  will  be  your  guide  tor 
time.  Then  mark  as  many  linea  round  barrel  at 
equal  distances  apart  as  you  have  belli.  This  will 
guide  for  the  difierenb  not 


Pins  for  another  tune  must  be  put  ,i„th  of 
lide  of  the  note  lines,  and  so  on 
full,  the  time  lines  being  the  sami 


till  t! 


bone  and  e 
foraiDlia  in  Maorow'e  " 
[81990,J— Tturet   Olook.— The  o 


B.C, 
[<M(n.J  —  Oentrltosal   Pnmp.— No ; 


those  having  IG  bars  in  them,  as  there  wcold  be 
two  time  lines  to  each  bar  of  masio.  I  suppose 
yon  understand  music.  If  not,  I  doubt  if  you  will 
manage  it.  I  may  say  I  have  pinned  eight  dance 
tunes  on  a  barrel  on  the  above  pUn  to  act  on  the 
hammers  of  ■  siuall  pisno,  and  it  answers  Aell, 
playinn  and  repeating  the  tunes  in  correct  time, 
which  is  not  so  in  some  of  the  paper  organs  I  have 
seen.  I  wish  an  abler  correspondent  would  give  a 
little  advice  on  pinning  barrels,  I  think  it  hoi 
been  oaked  for  once  or  twice  before,- FlSH, 

f6206S.] — a.  and  S.W.B,  Engines,— I  am 
obliged  to  "  G.  and  S.  W.Ry.  Fitter  "  for  his  reply. 
Theyfni/icnytFiyJjirfrisresponsibleforthemiftako 
as  to  valve-gear,  as  some  years  ^o  it  gave  an  elabo- 
rate view  of  a  Sua- West  bogie,  something  similar 
to  136  class,  fitted  with  the  valve-gear  in  question, 
while  the  text  was  misleading  in  not  showing  that 
the  engine  existed  only  on  paper.  Can  "  G.  and 
8. W.Ry.  Filter"  kindly  give  similar  details  of  the 
four  bogie  tanks  No.  1  class?— G.  H.  F, 

[62123.]— HfoontlnK  Emery  Wheels.- In  all 
the  composite  wheels  1  have  bought  the  holes  ire 
quite  smooth  and  true  in  those  1  have  made  I  did 
it  with  a  hot  iron  rod  in  circular  stones  after  they 
were  cut  and  bored  by  the  workman  ;  I  hod  tu  true 
them  with  compaaseii,  and  then  smooth  the  holes 
with  emery.  I  hear  that  "  bort,"  or  black  diamond, 
is  the  only  way  of  cutting  and  lepairiog  emery 
wheels,  steel  being  nieleas.    "  P.  C.'a  "  plan  of  two 


wheels  on  a  spindle,  the  centre  left  blank  and  both 
ends  screwed  well,  do  very  well  on  a  proper  chuck. 
I  should  prefer  cast  brass  fianges,  or  turned  brass, 
to  ferrules.  All  depends  on  the  work  you  intend  to 
do;  mine  is  only  light,  and  occasionally  small  lathe 
tools,  and  cutting  on  the  3in.  wheels,  I  mc  the 
best  steel  rods  for  such  small  wheels,  I  find  Sin. 
or  4in.  apart  suffices  for  my  work;  the  stee!  rod  may 
be  tin.  to  Jin,,  aceording  to  the  likely  strain  on 
the  same.  All  my  larger  wheels  of  emery  kind  are 
mounted  on  single  spindles  of  clean  rod  iron, 
screwed  and  fastened  with  shoulder  disc  and  nnt, 
rod  (in,  thick,  I  keep  them  on  a  rack  in  proper 
order  ;  they  require  much  grease  to  keep  down  rniC 


Oonatftnt,— "  Ohm,"    in 

ikes  Mime  atatamBntfl  that 
a  therefore  he 
lensed.  He  accoses  me  of  asking  questions  that 
B  ridiculous,  but  does  not  state  what  they  are,  I 
— -'  •---  reply,  and  shall  then  give  him  full  satis- 


large.  I  leave 
it  for  the  change  in  my  Bottone 
ing  recalibrated  it,  must  sa^  I 

the  same  newly- discovered  changes, 

where  I  have  made  "  a  gross  mistake," — IOTA, 

[62181.]- Lnnar  Olefts,  &o.— To  "F.R.A.S." 
— Many  thanks  for  reply.  My  reason  for  thinking 
that  the  eSect  of  a  meteor  on  the  moon's  surface 
would  sometimes  take  the  form  of  a  cleft  or  deep 
furrow  was  that  such  ol  these  bodies  as  become 

(especially  at   the  commencement  of  their  visible 

Sath,  before  their  own  proper  motion  bos  been  re- 
uosd  by  friction  in  onr  atmosphere)  in  nearly 
horizontal  lines.  The  moon  having  little  or  no 
atmosphere^  the  elfect  of  a  solid  body  with  a  high 
velocity  of  its  own,  approaching  it  in  apath  nearly 
Ungential  to  its  surface,  would  sorely  be  to  form  * 
furrow  in  that  surface.  I  do  not  know  if  the 
velocity  of  meteors  in  space  is  usnally  such  that 
'   pull  on  them  would  invariably  rednos 


speed  always  so  low  as  this?  It  is  the 
curious  way  in  which  these  clefts  appear  to  be  ear- 
ried  throDgh  moonds  snd  other  irregularities  of 
enrfaeo  which  gave  me  the  idea  that  they  might  be 
formed  by  a  rapidly  moving  body  ploughing  along 
and  through  the  surface.— TAU. 

[63163.]- Blectrlo  Olook  for  Pnctory.— I  am 
oxoeedinglyobligedto"ElBotrieian,'"'Sm  "andH, 

tio''ns!°  The  idw  of^'-'BlertriSfan  °"Sd"  H,  AuftS 
are  the  same^  and  I  think  good.  Will  It.  Austin 
kindly  say  how  I  can  prevent  the  ball  ringing 
during  the  night,  for  the  circait  most  be  qaite 
ready  to  ring  at  Gveminotes  to  six  in  the  morning  ? 
The  only  way  that  I  can  see  is  to  have  a  Zl-honx 
clock.  I  could  arrange  to  have  the  cirou't  broken 
from  one  o'clock  on  Satnidsys  till  Monday  morn- 
ing. I  may  say  that  I  only  want  the  clock  to  start 
a  relay  so  as  to  ring  a  large  gong  fixed  in  a  towel 
on  lop  of  the  works  to  bo  heard  for  about  a 
quarter    of     a    mile    round,— HAXDFAOTClRIKa 


[631 83.]— 'Wooden  Pendnlum.— "  A.  W."  may 
lie  pleased  to  hear  that  I  have  a  wooden  pendnlam 
to  my  eight-day  house  clock  in  satisfactory  use  tor 
over  sixty  years.  tC  was  made  immediately  after 
Capt,  Kater,  among  hia  many  clever  iaventionl, 
proposed  to  make  them.  Mine  had  a  lead  hob 
l-ljin.  long  hy  Uin,  diameter,  and  is  supported  at 
bottom  on  a  washer  and  screw  nut ;  the  rod  is  deal 
(I  believe  yellow  pine)  (in.  diameter,  split  or  cleft 
from  the  plank  so  OS  tu  retain  the  struight  grain  all 
through  !  it  was  put  in  a  place  of  gai-pipe,  filled 
up  with  linseed  oil,  put  up  a  largo  kitchen  chminoy, 
andleft  therefor  some  weeks  to  soak  the  oil:  when 
taken  out  it  wse  finished  and  varnished.  I  have 
never  tested  it  very  closely  for  compensation  :  but 
I  know  that  it  is  over-compensated,  and  would  be 
improved  by  taking  an  inch  o9  the  bob.  Zinc  is  a 
better  material  for  the  boh,  it  may  be  a  trifle 
shorter,  and  is  a  mora  rapid  transmitter  of  temperar- 
tare.  Sbonld  "A.  W."  be  in  town,  I  bhallhave 
much  pleasure  in  showing  it  to  him.— RoBT,  J. 
Leckv,  3,  Lorlon- terrace,  Ladbroko-coad,  W, 

I;G'3183.]— "Wooden  Pendnlom-Bods.  —  The 
general  impressicn  has  hitherto  been  that  MtlO- 
numers  ware  rather  a  knowing  sort  o(  idk — ■• 
folk  go — and  when  they  gave  long  prl«"*  ■** 
clocks,  and  urged  clockmakers  to  do  tba*' 
design  and  workmanship,  they  knew  witl 


that 


ad  no  li 


ir  demE 


severe  though  tbm 
■.e  In  improving  eloal 


improving  el 
also  bean  supposed  that  an  astronomer* 
a  clock  at  all  had  the  means  of  teetli 
manner  that  admitted  of  no  illosioD* 
But  it  seems  that  all  Uiis  is  itself  an  iUi 
astronomers  have  hae^  W'Vat  S.\W   - 
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ttl  (hilliott^  grlllng  ■  bstUt  clook  witb*l  »t  the 
1ow»t  pnnl  For.  Mxnrdlnii  to  "Sm.,"  »11  thr 
Mlrxniunfr  in  tnroh  o(  k  olurk  Iim  to  do  u  to  got 
"•a  fitthl-dBj  olook,  n*rn«  tbe  MP»pement, 
n»klli|[  It  >  dfftd  bfnt,  fit  k  itaodfii  ptnilulDin-rod, 
Mid  aturh  k  l(iid  bob  by  >  pin  at  ili  centre  of 
fraTity."  uid  thco  cviDKcutiiUto  liimHit  upoD  the 
cknpOHi  ut  hit  cluck.  Whatbtr  be  will  conBn- 
liilM«  himMlf  on  uijrihiug  el»  ia  peih>p<  nooUier 
ii»tlCT.  ^rioiuly,  i(  it  poHible  thit  utronomeo 
haT«  ail  nloiiE  been  throRing  theit  hiodev  &wiiy  in 
(h*  tiMurd  nuDnet  euggsiti?<J  b;  "  8m.'' ;  or,  on 
lh«  otlifr  tauiil,  it  that  gentlemia  quietly  poking 
fun  at  them  7  Feding  tbat  this  ousbC  to  be 
rleirrdnp^I  woold  reipeetfally  uk  "Sin."l(he 
would  eipUtn  what  he  mcRDi  bj  "rSTening  thp 
eMa|KmeDtto  make  it  a  dead  beat"?  A  iketch 
oidwgraoi  would,  of  oonne,  be  very  terviceable 
in  tbn  oonneetion.  Alio,  bow  tbe  alteration  iu 
leDgth  JD  a  wooden  pendalam-rod  oaa  be  compen- 
■aled  bj  a  lead  l>ub  attaohed  by  its  centre  of 
gnvity  to  the  (aid  rod?  And  again  (thoQEhthie 
u  a  mere  detail),  if  the  bob  ia  attached  by  a  pis 
iutead  of  reiting  on  the  nanal  rri^ulating  aai. 
where  and  bow  the  regutatioD  ia  efiented  ?  And 
if,  finally,  I  might  »«k  one  more  qaettion,how  wat 
the  Tate  of  thia  wonderful  clook  asoeruitieii,  and 
the  fact  that  it«  petfotmance  waa  aoperior  ta  the 
"£100  aalrODOmioal  clook"  demoosttated  /  Beiog 
■  little  iceplioa]  about  miraalea  in  getieral.  and  a 
hardened  anhelieTer  with  regard  ui  mechaaieal 
mitsele),  I  may  perhap*  he  pardoned  for  a  alight 

mecbaniam.  and  excnaed  the  deiire  to  be  further 
enlightened  about  iti  details  and  performBnce. — 
W.  3.  R. 

[62134,]— Steam.— Tn  my  reply  iuaected  in  laat 
number  uf  "Ooia"  the  potition  of  orank  ahoold 
be  O  B  initead  of  O  A.  The  teat  ot  the  diigrun 
lEmaina  aa  before ;  the  angle  between  crank  and 
MMwntrio  is  thui  B  O  C,  and  to  out-oQ  at  i  stroke 
B  O  O.— El.\o. 

[e3I84.]— SteuD.- In  the  diagram  of  valve 
motion  re  tbia  quety  pnblitbed  this  week,  I  think 
"Blag''  baa  mieUDderelood  the  quertet,  ■■  tbe 
angnUr  advance  thould  be  30°  from  0  D,  which  ia 
poaition  of  eooenlrio  when  crank  ia  at  O  B,  the 
pecnliarity  of  tbia   (whioh  i«  known  aaZeoner'aj 

bum  A  in  direotion  of  arrow,  inalead  of  from  B  in 
the  revene  ditectioD.— T.  C.  Briatol. 

[ 62202. ]—OTKnlte  Tamiar,- In  tbe  reply  to 
tfaia  query  (p.  184)  by  "  Eua,"  be  mrntiona  bit 
being  DDable  1*>  get  caiundam  in  England.  If 
he  were  to  apply  tv?  tbe  Meaara.  Aah  and  Sonn, 
8,  Broad'ttreet,   Rolden-tquare,_^W.,   they   might 


[61203,]— Orftaltfl  Tamln».— "  Eoi  "  (i 
Uultupflel  alau,  it  be  anja  ao)  ia  wrong  in  aup- 
poiing  gianlte  oannot  be  turned  In  tbe  lathe. 
lleMr*.  Karmvr  and  Briisaiey,  of  Weatminatur 
Bridge- road,  Iiondon,hava  turned  aolumnaapirnrdi 
of  'iljft.  long,  and  are  frequently  tnniing  amaller 
liMa.  They  are  firat  chipped,  then  pnt  Into  the 
lathe  and  turned  Hith  a  aleel  toul,  and  a  very  alow 
tpceil,  then  ground  with  (and,  next  with  Brat  and 
aecood  grit,  and  finally  gloHed  with  patty  powder, 
all   noEU   with  watrr.    They   frequently  uhip  :' 


'e  inviaiUe,— F.F.UaRUKTT,  Dunatable. 


Wm  tuii*  it,  mmmiiDng 


through  B  to  a  epncc  in  the  oork  C,  and  iituing 
through  glnaa  tube  D.  A  little  meronry  at  buttom 
uf  the  bottle  riaee  aa  air  in  npper  part  uf  bottle 
eipanda,  and  clotpi  the  gu-way.  The  bottom  of  A 
ii  cat  aslant,  the  bottle  aboiild  be  lung;  atopper 
made  air-tight  with  patafGn,  Temperatnre  ad- 
jnated  by  alining  A,-Glatiok. 

[152305.1— Detootor  Oalvanometer.  —  "  Qni- 
pppe"  win  find  that  a  galvanometer  with  a  combi- 
nation uf  aOD  and  b  ohma  is  m<,ab  u^tful  for 
ordinary  requirements,  more  eapooi^y  line  test- 
ing. The  high  reaiatanoe  ia  made  u^i  of  aa  B.W,C, 
eilk-oovered  wire,  and  the  quantity  ia  roughly  Sox, 
Tbe  low  resiatance  ia  20  B.W.C,  ailk-oovered  wire, 
abont  iot.  The  exact  quantities  will  hare  lo  he 
aaoertalned  by  careful  meaantement  with  bridge. 
I  have  lent  rough  sketch  of  principal  patti,  witb 


id  hope  yon  wilt  aucoeed  in  making 


[<l220n.]— fielatlon  of  tha  Beaiatance  of  the 
Field  MatcnAtB  to  that  of  Armature  in  all 
Dynamoa.— 1.  The  tbeureticsl  reiistauce  in  a 
aeriea-woaud  machine  (anilable  for  ate  lighting) 
of  field  migneta  ahould  be  the  lame  aa  atmuturej 
but  in  amall  machines  practice  ahows  it  mars  tslis- 
factory  when  armature  reaiatanoe  ii  a  little  leia 
than  Seldn.  Again,  theory  ahowi  in  shunt-wound 
machines  the  field  magnet's  rcsittance  to  be  about 

timea  would  be  much  better.— Q,  J.  Bbow:i. 

fCSSID,]- OeUoIold,- CeUuioid  can  be  aoftened 
in  boiling  water  or  at  an  equivalent  temperature. 
Thia  is  Die  way  in  whicb  it  ia  uauolly  worked  for 
knife  and  urubri'lla  faundlea,  d-c,  to  xa  to  avoid 
naite.  It,  however,  oan  be  turned  and  lapped  jaat 
liko  brass,  and  ia  a  pleasate  to  work  for  tbe  amateur 
who  forma  ebirt  atuda  and  varioua  knick-knacks 
from  it.  It  ia  rarely  made  larger  than  l}in. 
diameter.  The  edges  and  anrfacea  of  celluloid  can 
be  elleotnally  ioincd  by  a  eololiun  of  aellotoid  in 
anlpburio  ether,  or  acetate  of  amy],  or  camphorated 
iplrit,  and  one  or  two  other  Bolvctitt.    A  ji 


[^flaaSO.]- KUdew  In  Bilk,— Wash  with  gin, 
and  put  iu  the  sum — Uknduk. 

[fiaSSn.]- Indticsd  OnrrentB. — In  the  case 
raterred  to  by  quorlEt,  he  is  conf  using  primary  and 
tecondary  etiecta.  The  primary  effect  produced 
by  approaching  a  permanent  magnet  to  a  soft  irun 
bar  iiiaide  a  ooil  of  wire  is  to  make  that  bar  a 
magnet  pro  lim.  If  tbe  north  pole  is  approached, 
it  induces  a  aouth  pole  in  the  end  of  the  liar  neatest 
to  it.  This  produces  a  momentary  aecoodary  effect 
by  inducing  a  ourreot  in  tbe  coil  which  would  tend 
to  reverae  the  magnetism,  if  strong  enough.  Bat 
the  very  fact  of  thla  tcndenc^f  must  be  to  weaken 
the  induced  current  by  reducing  tbe  power  of  the 
in'duotor  magnet.  Tho  teasons,  then,  why  the 
magnet  ia  nut  reversed  are:  1.  The  loss  by  mag- 
netic inertia.  2.  The  loia  by  inefficiency  of  con- 
vcraiim  uf  magnetttm  into  eleotricity,  3.  The  loae 
by  the  induction  of  the  current  reacting  on  the 
magnet,  and  ao  alao  on  iUelf.  4.  The  eSeot  of  the 
magnetic  lay  in  preventing  the  momentary  onrrcnt 
from  afleoting  it,  6.  The  proximity  of  the  atronger 
permanent  magnet,— KLECTttlciiS. 

[<i211lll,]— Saparatlon  of  Oraam  fi^m.  Uilk. 
—The  machine  referred  to  by  "Grata"  is  the 
llanlah  Uream  Separator,  wbich  was  awarded  tA 
g'lld  medal  at  tne  Inventioni  Exhibition.  Ita 
aotli.nlaaafi'llowa:  The  milk  to  be  separated  is 

placed  in-      "      '     -—  ^ 

l'tr.l!„ 

jgnlaiur  baa  a  oonieal  I 

tilila*  a  nid,  ahuwn  in  the  above  out.  Accutding  t 
tba  iKMltlon  of  thit  rod,  tho  inflow  of  tbe  milk  i 
regnialvii ;  tlie  drum,  whioh  ia  made  of  preasei 
■larl,  Is  Harried  by  a  conical  spindle,  this  latte 
carrylnu  also  the  pulley  for  driving  the  machini 
(In  the  l"p  iilaln  "f  the  separator  will  be  teen  i 
Ihanul  Iwii  apjuU;  the  attion  uf  these  it  moa 
jircullar.    When  the  drum  i(  rotating  at  the  neoei 


ssry  velocity  for  sepaiation.  vijyiiigwit 
of  the  drum  and  quantity  of  miUt,  uieac 
by  means  of  the  screw  regulator  aerewe- 
drnm  nnti!  they  tonch  the  walla  of  akim 
cream  ;  the  steel  pointa  of  these  tabai  kei 
off  the  cream  and  milk,  nbieh  then 
throQgh  them.  As  shown  in  tbe  cat,  Uii 
provided  with  sn  internal  flange;  this. 
does  not  reach  ta  the  edge  of  the  dmm 
(in.  When  sepuatioa  oommenoei,  the  si 
or  heavier    portion,  ia  forced    farthett 


centre  of  tha  drum,  i 
in  the  internal  flange,  and  would,  if  tb 
tube  were  not  in  ate,  travel  between  tl 
and  the  top  of  the  drum  until  it  cam 
opening,  whence  it  woald  be  expelled  by  tt 
toga]  force.  By  means  of  theae  two  t 
cream  can  be  obtained  of  any  dctired  con 
aa  by  screwing  the  tkim-milk  tnbefuttbei 
drnm,  more  ia  taken  through  this  tnhe  ' 
other;  if  it  is  screwed  outwards,  more  nf 
milk  it  removed  with  (he  cream.  "  Gn 
find  the  address  of  the  sole  agents  iu  t 
nolumn.- H.  B.  M. 


[fi2232._]-epe«d  Pulley.- 1  h 
^any    pulley  on  one   of    Holtai 

ra33.]— Spaed    PoUey— Ukshi 


gany    pulley  on  one   of    Holtaipfleils 

[f--    .-.     

Thin  jon  wonid  find  about  a 


[fl2332.]-flpaed  PuUey.-I  dont  um 
"  aa  soon  at  I  get  tha  mandrel  put  right " 
j-oo  will  bore  the  wood  a  few  days  liefoto  j 
It  and  put  it  in  a  dry  place  to  dry  IhoroDg 
then  dree  a  out  hole  afresh  before  flnal 
mandrel  for  tnniiDg.  it  may  cure  it.  ai  I 
may  be  the  wood  springing  oi 


[(i223j,]— Honoy.— By  taale.  smell,  and 
of  Btdiment  when  subjected  to  heat,  and  h; 
cal  and  microscopical  teals  beaides.  If 
iatormaticr.  it  deiired,  I  will  look  up  iDiue 
on  the  subject  by  Otto  Ilehner.  analyst  tu 
Beekeepers'  Association. — J.  L  3. 

[C324I.]— Piatoa.— The  piston  cannot 
well,  but  easily.  The  rings  should  be  t 
little  larger  than  piaton,  and  then  cut  and 
in,  *hen  they  tend  to  recover  origiaaJ  di 
and  conseqcently  fit  the  cylinder  clowly,- 

[62!J1.]—Lai'se  Field  Eyeplaca.—Iai 
with  the  micrOBinipe  and  camera  Iucida,in  f 
of  balf  tbe  power  and  interobengeable  v 
usual  A  eyepiece,  giving,  say,  a  power  o 
13with  the2in.o.g.,  no  with  jin.  og,  it. 
very  useful  if  tJie  field  remained  aa  ap; 
large  as  with  tbe  A  eyepiece.  Will  somi 
kindly  describe  in  ordinary  everyday  Engli 
to  make  it.  giving  the  fooi  of  the  leniet 
diitanCc  apart  in  inchea,  and  stating  the  fi 
tbe  lenaes  thus  —  bi-oonvex,  plano-coare 
simple  or  achromatic  ?-0,  P.  Q. 

[ii221U,]~8taani  Fairy.— There  are 
such  as  you  describe,  but  on  a  lar^r  srile, 
Portsmouth  and  .Southampton.  Tbey  hart 
fixed  to  each  shore,  which  the  engiota  wicl 
drop  attem.— T,  C,  Bristol. 


'■  Jacks ' 


mouth 
n,  very 


■  detcript      , 

sed  by  bOoh  a  ferry,  worked  now,  I  think 

years.  Tbe  mouth  of  Porttmonch  Uirt 
treated  earlier,  wat  its  eiemplar.—E.  L.  (.i. 
1 6224!!.]— Proportional  Slaa  of  F.X.  t 
a  Hotar —  So  long  at  you  adhere  to  yuar 
pattern,  there  wii)  be  little  ornogainiui 
the  F.M't.  Wereyoanaing  a  Siemens  or  a( 
armature  I  shonld  aay  nae  F.M.'a  at  1 
timet  asheavy  aa  the  armature.  Ulhet 
is  series  wound,  let  the  F.M.'a  and  tb« 
runninj 


seotiuu  three  ti 


ii  the  F.H.'t 
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Aran,  29,  1887.         ESOLiaH  MEOHAHIU  ASP  WORLD  Og  SCIENCE  i  So.  1,153. 


Ira  itielf  it,  and  pat  on  inoh  a  gangs  of  wire  na 
■01  Dflicl;  b^ince  the  »ruiMun.  1  ifpead  a.  list 
t  gingei  uid  coadoclivity,  whiob  ib  given  by 
itmrly  avuy  wiie  ooverer,  nod  »lto  by  Sprague, 


3' 1 000'  4I1-1UO0 
7-0000'  I'S-OUOO 


126'00  1761-0O 
402-00  6628-00 
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1177-0  16478-0 

aaoooj  B23O00 


^.  BOTTONE. 

[CIJSS.]— HrdraoUo  Sam.— Tbis  looks  i 
iHTilve  JD  ail  cbambet  dom  not  fit  piop«cl;, 
jbo  pnliC'TalTe,  whicb  doei  ant  appear   to  diop 
*dl  to  Kat,  and  ao  caase  re»>il  of  water,  n-taic' 
■riiU  fall  of  pnl«e-v«lve.     licnding  of  dcliverj 
tin  ihualll  Dot  atfecl  rani  ;  but  are  ynuiiurejuu 
jm  of  alr-T«Ml  is  loaad  alio  ?— T.  C,  BcuMl. 
[Gi3ii3,]  —  Safaotlve     Hrdranlta    B>.in.  - 
Dnibtleaa  your  tronbla  uiaei,  ai  joa  BDggsat,  frai_ 
.♦iiintho  drive-pipe  auoked  in  probably  thtongh 
Ikapiilie-Talve  daring  tbe  reooil,  and  owma  to  t£e 
^  in  the  pipe  not  awept  oat  before  Uie 


a  bot  ai 


Veighting  the  v»iv« 


toafttble  to  work  the  n 
.  daply  delays  its  rising, 
ina  to  gain  velocity — tbe  itrongei  fiow  ive  , 
if  ur  at  each  strokF,  and  the  lam  worki  atably 
'lit  more  ilowly.  Increaeing  the  Isngth  of  the 
rtnke  WDold  hare  the  aame  efleat.  I  picaami 
fMnii  a  iina]!  American  ram  with  no  air-ohamb«i 
mths  drive-pipe,  which  aoconnts  for  you  having 
I  bdno  pravioiu  troobls  with  it.~W.  A.  8. 

ftSibi.'^ — Oreuoteln  OouamiiDtioii. — Several 
tf  my  fiienda  have  undergone  treHtment  with  tbia 
BbalEr  without  anfiering  from  any  irritation,  pro- 
vided the  direction!  were  fully  carried  out.—B. 

Bottosb. 

[G!!51.]  —  Oreoaota  In  Oonaamptlon.  — 
Onvite,  or,  better  atill,  oarbolio  acid,  ii  asef  iil  in 
ttaiy  naUrrhal  ailments  where  there  is  muck 
■Rilation  of  the  air  paaaagea.  It  acts  when  Inhaled 
«>  a  Cogbil's  inhaler  as  a  local  anffiathetio.  After 
ths  disoovery  of  tbaBaeilluB  tuberculoaia  by  Kooh, 
Vnt  hopes  wers  eatertained  that  it  would  act  as 
JB  xntiaeptio  and  germioide ;  bnt  these  hopei 
■ate  not  been  realised.  Neverthelesa,  >i  I  have 
•aid,  iti  nse  gives  great  relief  in  oasaa  where  tbe 
«nuh  is  troablesome.  The  inhaler  may  be  worn 
«^t  and  day  tor  weeks  with  perfect  safety.— 


fiecTOK  Mbsicin.s. 
[«»£.]— Spiral  Oraoka  In  Qlai 


I  Bottlaa.- 


•aoall  crack,  wbieb  yon  can  make  travi ,  . 

^r  direction  with  oace  by  following  np  with  tl 
Am  poker.-— Uek DOM. 

[G^SoS.]— Spiral  Oraoka  In  Qlaaa  Bottlea.- 

h  my  country  (Italy)  the  atreet  jugglers  oftf 
itBDse  a  gsping  crowd  by  cutting  a  chin  tumbli 
ktoone  continoous  spiral  by  means  of  a  pcoci] 
—■ '-  ''-  -  =  -'-re  of  powdered  charcoal,  aaC      ' 

Tl.:.  ;.  lighted,  and  when  i.. 

of  the 


*ift  a  red  glow,  ia  drawn  along  tb 

Him,  when  a  craoked  line  follows 

Mol.     There  ia  absolutely  no  difltQiilty  in  doii 

tti^  only  the   "  knaeic "   that  prantiae  gives. — 


n  aiaaa  Uottles.- 


BOTTOSE. 
flHoS.l-Spiral  Oraoka: 
K.U.  H."  can  make  apiral  craoKa  in  gla'a  b 
■J  first  filing   a  deep  line    where  he  wan 
■tval  crack,  and  then  making  a  pencit  of  tl 
■)aiii|  things : — 

Lamp  blaek ISO  grammes 

Gamaiabie 60        „ 

Beuoln 33        „ 

Xii  Ih*  wlHda  into  a  atlS  paate  with  wate 
ikn  make  into  the  form  of  peacils,  ant 
Sbarpan  ana  of  these  peneilt  to  a  point  am 
IpKa  iL    Than  work  np  the  file  mirk,  when  thb 


Or,  if  he 
,  pencil,  be 
piaoo  of  ateel  or  iron  wire  gtonnd  to  a 
point,  and  then  work  ap  the  file  mark.  Ths  file 
>ihonld  be  moistened  with  turpentine  and  camphor. 

16-2357.1 — Keyinr  Permanent  'Way. — Pleaae 
n  to  page  661,  Vol.  XXXVIIl.  (or  the  nnmbet 
for  Feb.  29.  ISgl) ;  you  will  there  find  a  long  letter 
'—  -^.e  able  pen  of  "  C,  E.  S."  It  gives  much 
iformation  than  can  be  given  in  theae 
Aeply  columna.— A»  Old  Hbm.  Soc.  Exob. 

[G22J7.]— Zaylur  Fermanent  Way.— When 
the  keya  arc  placed  inside  all  danger  from  apread- 

FaAoot;  bnt  the  line  ia  made  very  rigid,  and  chairs 
tia  lonietimes  broken  in  oonseqnenoe.  Ontside 
keys,  by  introducing  wood  between  the  rails  and 
ihe  ohaira,  provide  a  certain  amount  of.  elasticity, 
le,  and  prevent  the  breakage  of  chairs, 
for  further  dstaila  aa  to  the  pros  and  oona,,  I 
■ould  refer  "J.  O.  B."  to  pages  25,  26  of  my 
Railway  Safe  Working."— Cluuent  B.  Stbet- 
OS,  BOG,  City-road,  London,  B.C. 
[GS3fiI.]~BI«otrlo    I^ok.— A    great   deal  de- 

rnds  on  the  length  of  "  Kachoa's  "  patae.  I  think 
conld  anggeat  a  plan  to  him  it  he  wonld  write  to 
a.— Electkicias. 

[G2SG2.]— Bn«lu«  au«ry.  — At  end  ot  stroke 
iiton  ia  4ft.  distant  from  oentrs  of  jh^FC.  When 
crankisatright  angles  the  piatonia  i/u'—  I*  =  4-!>fC 
from  centre  ot  abaft,  or  49  —  4  =  -9ft.  from  end  ol 
■troke,  and  since  Btroke  =  3tt.,  1  -  -g  -  -Ift.  from 
middle  ot  stroke.— Elag. 

[G23r>3.]— Xnrlna  ftaary.— Consider  tha  con- 
necting rod  as  the  hypothennse  ot  a  right-angled 
triauEle  ;  the  base  would  then  be  v'a*  -  1' 
=  Vit.  or  4-Biltt.  =  4rt.  lOjin.  The  crnasbead, 
and  ihetefure  pi-t.>n,  h  ive  tr ..veiled  3[r.-4ft.  IO]in. 
=  IJiu.  past  half-btfoke.- T.  C,  Bristol. 

[63202.]- Engine.— Let  AB  =  length  of  crank, 
C  D  length  of  rod :  then  ^A  S»  -  C  D"  =  di*t«no« 
-le  of  orank- 6  "dis- 
tance from  centre  of  cylinder  .'.  ^t'  —  |i  =  4-899 
■  fi  =  'lOlft.,  ur  l-2l3in.  from  centre  of  cylinder. 
-Thouas  T.  Hason,  New  Delaval. 

[63»63.]  — Azaleaa,  OnltlTatlon  of.  —  Tht 
reatment  of  azaleas  is  similar  to  the  so-called 
American  plants":  they  have  Sbroos  roots, 
rhicb  are  seriously  injured  or  killed  by  drougl ' 


sbonld   I 


sntad   i 


!af  muuld,  r. 


1  byir 


nable,  a 


)t  be  aoddened. 
"heath   r 


sawdust, 


oughly  s 


Bay  !.<■ 


I,  little 


iok,  and  any  vegetable 
oooi  and  shady  house  (free  irom  irosi  or  aampj 
will  do  very  well  tot  the  aialea  after  flowtrin; 
until  aaoh  time  as  it  ia  desired  to  force  them  again, 
for  blooming.  There  are  many  hardy  varieliei. 
wbinh  stand  the  winter  well  out  of  doors,  and  these 
do  best  (like  their  relatives  the  rhododendrons 

the  great  acorets  of  culture  are  baatb  mould 
equal  moistnre.- S.  B  OTTO  KG. 

I.— These    are    very   delicate 
,ve  a  great  number  of 


coloura, 

not  a  single 

places ;    the 

neglected,  though  theyh 

When  bloom  is  over,  pro 

frequently  with  tepid  ri 

have  pure  country  air, ; 
north  wall  till  the  wa 
keep  out 


nights  . 


by  syringinf 
ive  plenty  of 
.lually,  it  yoE 


temperate  olime.    For  ver^  early  hlo  miog, 

aitihcial  warmth  is  reqaisite.    Hy  stock  luis  been 
in  a  cold  greenhouse,  only  turning  on  beat  i"  '"" 
wiirat  periixia  of  tbia  list  bad  winter  in  a  nori 
county.     When  tranaplsnting,  remember  the 
are  very  susceptible  of  injury,    Skndy  peat  and 


toil.    ' 


shifted  in  early  spring  months  and 
leaf.— Eos. 

[62365.]- Karina  BoUec— I  think  tbe  Ggi 
=  1083  +  (380  >r  -aoi)  =  1 167  4".  wt 


hod  380 


=  lOr.7  4- given 


irated  anc!  which  had  1167'' 


,t  hlowi 


100  =   180'  given  to  it. 
ing  water  IS  j'j,  and  water  ia  boiler 
dent  half   ia  evaporated   and   halt   blown  out,  so 
boiler  receives  1067-4    +   ISO  degrees  of  hi    ' 
blows  out  ISC'  =  1347-4  v  180  =  4  loss,  or  1 
-  about  14  per  cent.— T.  C,  Uriatul. 
[G3-M6.]— Staam.- Work  doi 


H-;5x 


3,\)(lllx  73: 


.   2334S3-30  _  -.,,, 


llCft.-lb.,  t 


!4  -  2:i,345320£t.-ib., 
■s  per  1121b.  of 


UNANSWEEED    QUEEIES. 


trti/ar  fm  Hull  in  innnti  la  Mil  Hlf,  Hd  tr  iMH 
uanMTvd  «rf  rtptUti  ftH''  IMekt  ^fttrvardt,     Wa  Inat 

*t  (SB  t'r  'As  UmJU  af  lliilr/,'lle»  etMrauan. 

SiDoe  onr  list  "Broaoenloni"  hu  repllel  to  Slfll  ; 

J.  w.u."toaieas, 

nroi.    Oas-Bogine,  P.U3. 
i;Oe.    0.anilli.W.  Laoas,E». 
I70B.    Superpbwplutd,  tM. 

171§.    Lee.ltPa'rlili'nhtirch  Drein.  >1I. 
171).    UauMUcHabtieraooda.tK. 

int.  Harp.m.  ' 
use.  Legal,  esa. 


QUEBIES, 

[gngg.T— Tnrklah'  Batha.  —  (I)  What  ig  tha  beat 
lystsm  0/ heating  Inrklili  Daths.  twu  toomi.Hlt.  by  I4tt., 
Bi-at  liem  lMi°  to  1M°  Pahr.  1  Ii  It  Inst  to  use  coal  or 
i»k*,  Bn<l  wliat  kinil  ?    What  amount  ot  (net  par  «•«]( 

M  Ihs  aieraie  out  par  bath  lor  water  alinre.  no:  Inoloil- 
Ing  the  b.-stinii  of  ths  wairr  >    Wtant  It  a  lood  aysluu  lor 

[IS^DTa.I-PAraclllal  Law.— Can  t-nyroi  tell  ma  eta 

isw  ?  X  WJCt  tc  kam  haw  v^trlcs  ami  l»ardl  ot 
duardlana  are  etected.  What  is  .the  qualltlcattan  of  tha 
.nndldatei  and  TiXm,  and  baw  tea  elecilcn  should  be 
wndacied  ?  Glicilarly  with  regard  to  the  jury  lliUi,  tuth 
ipeclaland  cimiDon.    Haw  are  they  prepared,  nnd  who 

[e}l7l.]— Pstrolatun  finyina.  — Wfihlng  to  make 


[OSS?!.]— 7in.  Spark  ladnotloE 


engtli  ol  oors.  {3]  iblotuejs  of  paper 


T  Hark-Please  li 


iiiTk,    iuta    paper    alter    Banafacture.  —  DocilTTUL, 
NolTftbAwptoa. 
r«isr«.]_Honsa  Lichtlnr  by  Eleotrlolty.-on 
■g8  483,Voi.2XXVil„-B.Sl7'Mr.T.P,  ihrkM  partly 


IqTJ^-'-  'wonldsomaahleoorrcipoiident'dMci 
[S1I7I.]— Vaponr  of  ZJnaeed  Oll.-I  ai 


[sasra.]— Piano  Sinndboard.  —  I  am  maHnr 
[«H77,l-WhIto81ielIaoT*roiah.— Inyonrlwc 


[««7e.)— Dynamo.— Wi 


(   Uatm 


t.  Boitona  kin-ily  glva 
—-    "'  -    -ip^  with 

It  plu>  at 


(«JI/».]-Door  Sprlnea.— Will  any  ol  -  curt "  Hodly 
«aw,  slit  Jlc  by  lit .  to  roike  it  ihut  ?    Would  the  follo*- 
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mikit  and  when  t«  l> 
[tnao.]— Wu-mtns  a  Ohapal  wltH  Hot  Air.— 

■  '"-      ^m  ■OBa''n>der  ol'^hi  "  B.  K."  Wnaij  mj 

ba  tba  rHMatln  dlunuloDi  ot  Iht  hst  >lr 

ud  Inlet  ud  on(l*t  Dptnlngi 

. , Q^.-WUlsoraflOBeinfonnme 

wbatlin  It  li  necimrj  lor  tb«  mnmlsi  qudnst  link  ot 

oniikituill,H  LigeaenlL;  Ibsmls.  ud  do«  llmiike  iiny 

eue  mj  be]   to  Uw  Hacking  of  the   elide   tiItb  ?  — 

IMQUIBZS. 

leiSSt.]— emKlI  Aro  I-ftrop.— 
the  "  B.  U."  Bboot  Hires  rem  'tgo  Li 
mum  with  the  Htod  D;Duno7     ^ 


ba  idlnnad  bj  bud  t— Sccd. 


id  la  tbeiB  u  J  iptalkl 


1    MB.  BOTTOKE.- 


mllbt,  lOowt,  me  ptued  In  W,  whit  weight  wonld  It 
loioa  up  on  A  ind  B  mimSlTel  j,  bat  out;  Ban  of  Ibem 
wuUhe  It  %  tlms— the  other  oat  sS  with  t  Cnii  ?  Alio, 
wtmld  It  fotog  th*  lania  weight  ap  on  B  If  It  wH  con- 
nictcd  bj  ui  Inch  pipe  art.1angT— A  Humble  iHQUiaiB. 

E«)K«.}— Kodel  ZnglDO.  —  Will  "T.  C,  Briitol." 
slMM  tali  me  how  to  alanlite  tba  US.  ot  tmtil  englnei. 
MMgmatlre  4iKi  itttionar;  odb>.  ihoag  of  ■  deamt  iIh.  ud 
BatmanidnjtUiigiT  Dothe  uma  nlei  ippl;  totham 
■■  to  tba  fuee  engliuir— IHQUiHEB. 

tM»l.^-T>l*100p«.— I  h«Te  bT  ma   an   ordlnaij 

theT'not  be  better™ 
Ldruiagaf    Tha  a.g.  Ii 


Bt  tba  wu, 

ud,  It  10.  what : 
It  17io.  lociu.    Woiltt 
muf  UI  aatronomlo^  vIl 
wonld  It  ba  M  good . 


wbait  nnrtt  a/apieoa  woald  li  bear  r  I  noilenuiic!  that 
tba  nu«  tea  datarmlnlng  tba  power  ot  the  eyepiece  le  bj 
mnttUjIai  Ih*  local  langtb  ol  ihi  o.g.  b;  the  ejcplaoe— 
UMlltol^r.nppoaliia  tb*D«.  Ii  Jain,  and  the  eyi piece 
li  IlB.,  than  tba  o^t  ii  magntBed  «0  dlameteii.  If  Ihl. 
hakarnla.lalt  tbefoona  af  the  eia  lem  dc  the  eje  and 
laid luaa eambln»l  t    It  hai  been  ainbjtctcf  rFiretfar 

^tcn  ^iptu  In  '*  Oon  "  now.  Fnr  many  jeara  I  iiHd  to 
looktniilaanawan  week  b;  nnk  witb  the  kee  neat  reliih. 
Ba  «u  ilwata  u  nodjr  to  belp  amaUaia.  lod  bli  uiiwari 
•TldtlUMd  palnataklng.  In  DotDmos  tileioopea  I  bellere 
-' — ■ .  ^--.--- .  ...       It  local  lengtha, 


tO»r.]-BIlllird  One  Tlpa.  - 1  am  moeh  pei- 
pluad  wllb  keeping  the  ll|ja  on  cueial  onr  blllUrd  boaida. 
One  ia;t  glna.  another  glint  cemont.  another  wafera.  and 
•OOIL    VoDldeome  dI  ;<iar  talented  anbaorlbeia  lotorm 


ougbt  al  putting  a  perls 


MO,  ud  perlorated  on 


Dtt  the  mala  BhiTtlng.  tf  poiilble,  for  tba  mu  Co  re| 
the  apcad  at  tha  flaimel  at  the  bottom  encL— Q.  0. 
[anagO-Bamlsliliir  Bowla.-I  hare  aome 

by  Km*  ready  method  r  Whan  thej  came  to  tha 
at  drat  ther  ware  ai  imooth  m  glua.  ThU  la  how  I 
lo  gel  them.— Bowl. 

[63»(l.7— QrlndlnB  Tools  fDr  Haydon'a  Oattar 
Bar. -In  yooc  laaae  for  Jnlj  ITth,  1§iu,  asp«rt  a  >'--■-■■ 
and  lutmctloiu  for  grinding  toola  tor  HasdoD'i  < 

that  lisle.  Uy  itcne  li  2)lEi,dlam.  I  altemptdd  to 
a  ontter  for  Iron  by  flrat  grlndlnif  the  plan  angle 


uonBayd 


o  glTa  tha  dedied 


It  me  a  con  ol  1 


nded  payo: 
whAtlws 


lite  dlreot.^ffTEPHUI  BOTB. 

tiwtFned  behind  h 
n  stopped  him  an 


l-Lewl.    

ha  tomplka  gate  with  a  oi 
' -hen  tha  gatei 


donbla  fee  init  beoanae  another  oait  waa  laatened  behind  P 
— OnB  Qatbd. 

[13191.]  —  Ornameiital  Wood  Ttunlnr  and 
Btalnlnr.  Ao.— Will  aome  eiperieooed  corrmpondent 

Ing  ?    Having  turned  a  pair  of  nui  (ol  odd  wood  lying 
by)  ol  maboguj  ud  beeoh  to  mitcb  a  dock  «ae,  I  ibould 

parti  gold  (gilt). 


ihuuterlatle  ol  elook  m 


[«!»a.l-Tlo«  B«paIra.-Eow  aball  I  repair  a  tIo. 
rbloh  had  a  thread  (aquue  thnad)  biaiad  bi  tha  lockil 


of  tlosk,  but  now  Che  thread  ia 
to  pleoea  t— AjUTina. 
[tS>M.]-7oMl&K  aoreana.- 

gln  detalla— Tie.. 


make  a  pair 
itlcn  they 


0  be  coTpred  with  oolonred  aara[a  (plot! 
[12191  ]— WalklnB-Stlok.— I  wlih  to  pollah  a  wa 
.....     T .  -..,.v  ..  .V. Iway.beoanw 

[«nM.J— Bank  Saw  Frama-I  wiah  to  forge  a  hi 
law  Irama.  Would  nmema  kindly  tell  me  wh  .i  U  i 
beat  material  to  saa  ud  a  hint  aa  to  tha  beat  maonec 


itheprioel— G.E.T. 

[t»9yj-T«iiip«rlnr  Stoal  Inliea.  —  will  wy 

rill  aptlag  back  to  thalr  ordinal  poaltlon.  I  want  to  dip 
hem  when  hot  Into  aoma  l^nld  which  will  harden  ud 
ampac  •sIBclaDUy  at  the  aame  time.— AiaiTiD. 


ro-fa»d.— Iota. 


>t  J  a 


[«3189.]— Ba,tt«ry  ftr  Bonreon's  Lami).- what 
I  the  beat  baiury  to  light  a  lalry  Ump  takmg  3}  miu 
nd  lamp^.foribro"" ' — '"~  ---  —  "  -■    " 


qolrlog 


i  like 


.  ..onoeln  lU  n. 

itlmpottant  palnta;  price  a 
ike  It  non-Inming.  U  poa 


Conii 


wthlaammeCc 


poaal  bla.- Dl  tHJDBTI  0 
[81300.]  —  Sohaokert  Aminstar. 

amodeof  wbcklogV  Alu 

[M301.)— CoireapondoiiOB.  — Whit  advar 
.-mo  chromate  orer  potaah  or  aoda  blabromate  In  i 
UrquharC  racommenda  It  In  Ida  book  ■trongly. 

[S1331.]-OoKa  for  Pattarna-Can  aoyoi 


[«»M3.]— Pitch  of   PropaUera.- Win  lomc   abl. 
[ci30t.l-SolaU»n  for   OoatlDK  Oil  Tanks - 


tank!  for  the  ttotiMre  ot  oU,  patBlenlariy  petroleom.  au 
what   la    tha  beat  aolnHon  to  apply  tor  maUoc  Ughty 

tbroogh  the  riTet  holehud  ItlaarldutiomaeompoAIn 
ll  needed,- Lt»i*  TiBK. 

[Ssior.jt-Fromtaaorr  Hote.-WlU  mn»  (4  yoor 
legal  oDrreipoadenU  kinoiy  nay  If  an  ordlnarr  pnnliMfy 
note,  payable  on  demand  or  after  notio*,  aad  baailig 
Interoit,  reqglrea  in  be  renewed  eiery  all  yaara.  proTldM 
the  debt  hai  been  acknowledged  daring  the  (ti  jaata  ta 
the  payment  of  InlerBat,  e»en  if  Irregnlirly  or  onoa  onlyf 


LS13aB.]~0hlorlde  of  SUwar  0«1L-I  hav*  kwy 
aade  one  of  then  cella,  u  deHtlDad  VoL  ZLIIL  It  wm 
lade  from  a  piece  of  glaaa  Inbtng  which  ooDtaLwd  tl* 


Iront  leaking.   Have  t 


10.  t-V. 

[«3ac«.]-yiollii  an«^. 


I  be  flUed  with  blotting  papnr  aatnraHd 
lere  being  a  greater  internal  rwlatutaT 
waterproof  T     What  wood  ■hooUI im, 

UodlT  (M 

repaired,  and  haw  F 


klio  bow  to  remoie  reals  from  belly  n 
umlah  J-Tf.  1.  B. 
[19110.] —Reflnlnr  Ornde  Ooppar  by  X 


[S3I1I.]— Wood  Tuminr,— I  want  to 
■niallboiaB,Bboac3  by  1  oni.ide  and  y|  by  )  Inalde,  1> 

left  aloaegratoed  weod.  What  tbaped  lool  ahould  I  at 
(or  boring  ont  Inalde  clau  (a  akelob  will  help]  t  VUok 
win  be  the  beat  way  to  chnck  tba  wood  after  tnnilnaeql 
Inalde  ao  aa  to  tom  tha  outalde.  at  white  turning  ll  don 

[81314 ]-VloUn.— Win  "Fiddler"  ot  uuthnn^ 
olan  lnf«m  ma  what  note  the  aeoond  airing  of  a  teaat 
rlolln  miut  be  tuned  lo,  ao  that  It  ban  ba  played  witb 

[em(l.]-CjrltndB».-To  -T.O.,  Bbistou"— I  ban 
thaaallDgal  an  Iron  cylinder  from  Ur.  Dorrlngtog,  of. 
Itancheiter,  31n.  by  3^10. ;  tba  ateam-porta  ara  c&tf  qlm 
apul,ud  in  the  full  alie  drawing  ol  tha  aama  oyUBdaa 

Impoailble  lor  the  plilon  to  do  a  ^io.  atnAe  wItbMI 
-  - -ering  up  one  iteam  BoiC  or  the  other  entirely.    WO, 

working,  or  will  tlte  waUUr 

liiton  back  again  faat  the  m — 


ig  wllb  three  nonce  oalk, 

lid  In  theaeealla 

BunKUB,  ud  Bay  It  ll  k 

—  forming,  ud  af l«r  that  am  pe  tiectly  wiUloc  to  ohaif* 
by  battery  il  I  have  aome  Inlarmalioa  abonl  the  lortal^ 
Bnppcaa  1  nuke  three  cells  In  the *e  pota,  what  aumbA 

help  I  aball  be  glad  to  giie  reanlta,  if  aoyol  "omi'' 
Ekdn«"u'd'''i'^tT.     '  "    ""°'°      "™  " 

[miT.}— Sain  Water.— (>n  any  of  tha  rMden  o( 

the  ■■  It  M."  kindly  Inlor— ' '--  * " "- 


hitging  c 


[«I31S,]~ABtronoinBtroao3pa.— A  onrlooa  tnaeba- 
li:al  lantern  ellile  uied  10  be  eiuiDlied  ai  tlie  old  Poly- 
Hhnic  under  the  abore  name,  and  it  now  again  being 
ACd,  and  exciting  great  anrpriae.  In  certain  quarterj.  Can 


eacribedin  "  ».  M.T— AUOB  BomjuKTS. 
[81319.] -Driwinr    WuhinK  Kaolilnes.-liy 
^Bailing  Lidoue  at  home  with  uueut  Harper  XwBLTobreei 
lachfoee.    The  work  at  taruing  the  machine  with  olullita 
Q  ll  aevete  tor  a  woman,  and  ia  trying  principally  «B 
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AITBWXBS  TO  COABXSPONDXarTS. 

V  ^1  nmminliilimiiltnilditaddMiMdnilH'BBTTtib 

f  lit  BmLuB  MKcoAaia  ui,  armd,  w.a 

Snm  TO  OOBRXSFONDBNTB. 
!•  WWi  0&  m»  Ma  ol  th*  mpar  on]  j,  uid  pnt  dnwln^i 
!■  nin*rtleM  oa  MinniU  |Ak«  ol  Hprr.  1.  i'ut  UtUi 
tpqBnln,kMl  nrhtii  uuwwias  nimfu  put  Um  Domber! 
M  wan  ■•  tt*  tltlM  Bl  tha  qonUi  to  wblob  On  itpHet 
aim.  &  Koali*isalimadaf(c  luHnlng  IMt«i,qi»rit>, 
«iV>'*-  <  Ittan  «t  qnnlH  ukiog  (or  iddiWHi  ol 
■MihotDMi  ■■  MmnioBilutt,  ar  vMia  tooli  <■  otbut 


•  of  iHinapiindMti  an  aol  glmi  to  !□- 

tattn  l>  (tpMkll;  dnn  to  Uat  So.  i.  Tim 
otod  In  lattui,  qa«ri«s  ud  KpllM  !•  ranuit  !□: 
>1  good,  ud  It  ll  Dot  till  to  Divapy  It  vltll  qsEa. 
.  ,_i.        >     ^      (,  wblch  iiaoaly  of  IniLl- 

blTenJumaiita  tn  theio- 
Tbe  "eixpeiuii  ^£ 


d  wblsh,Ll 


n  wlU  m 


Bi  follMrfBC  H«  th*lBJtUili,*E.al  Utton  tohuid 
WWwIimSkt  ■Turina,  Apcil  i7,  ud  ousknawlaLli 


H.  ir»ta.— B.  M.  N«lioii.-F*l.-Ai 


-J.Le.     (TbO  BHttUM  hu 

it  fnd  from  gnoH  b  j  « 


_^  d  II  D> 

nUabilfhtKlTeMUeBimliouuitied.  boi  mopLi 
iMoiodnUi,  oodfliull;  luQ  uiluy  glcbulti  wbti 
■Vtotm.    wtuu  thapljito  &l»i  u»  b>!giii(  to  ibow 

Epunlu  inrlMO,  btiub  ud   reaiutjgonuku,} 
(Tbg  BBmban  ua  moitJj  out  of  ptlui ;  Uut  >i 
"--*^'-  -  "•■'- k  lor  gilpenw  at  PcwtrgM  ai 


Og,Uttl*QDMD-i 


voattwMlorrol  tlia  Wlmilmri 


(Rti^  «(  ottaac  oonpoaiUoai  la  wl 
fdidpal  iBficdiaDt.  :l.ll)oapulv 

Sii'jS^'(ji"t'l^M**'Ei'.iia'S 


tlTIoa.  IVti,  It  oould  ulUmatcl)  T^H  M  lUe  cculn. 
IlbuoldquuUonto  be  luiiuJ  ui  ti:TcnL  d[  lUe  leki 

to.  let  Ho.  tii,  p.  984.  ud  'tha  inillLci  or  Mck  noli' 

ht  M  ofltn  auioM  (bay  uro  lu  il  lacQam.]— y.  s,  So. 
UMnndta  -Uetm,*  uit  weak,  p.  ItW.  It  Entirely 
t^ait  ■■  tha  tote*  ol  ua  diifcnut  uuiTtnltlH.  bhu 
Mtmnatipua  U  bIti  ti.tiu.    txu  iBdlcai)— U.  L. 

u(  Blue  orer  alijUt, 


»>iblT  ubtuln  It  Iruiu  Uuin.  TrUbuar,  LudEsIe-biii, 


IIiD  i^portaLl  thoaotkoat.   Bocli  dlnplini 


.uJomagslul 
■lridge-p*perglu( 


illbcklnd.    kikcnluiT, 


Id  pl>»d  artlclai  t 


dxtaaad  to  J.  FIKBCI,  Lugla^t  Houa,  DoUbc. 
PBOBLEU  IfZLL— BI  Biv.  S,  L.  ItOPCin. 


nuamptloa.  ftc^byg* 


dM  of  tKk  TDlUI 

,  n.n 

iiiis.uu,p.*i^. 

HaniriajtUtT 

>■ 

•eir-fowdind 

U  tbingi,  ikiD  psrlacU} 


AKawWkSllAblaTmBB.— Ab  ImpocEaat 


NOTIGB  TO  SUBSCRIBXRS. 


Hollowap'a    Olutmeiit.— ?oreii.  woua< 


SObUnOH  TO  IJM. 

Blatt. 
1.  E  or  F  ina(a. 

(Tliiae  Tarlatloos.) 


iVklkar  (A),  H.  U»<)-IlaTLl  (9),  gsoinlrop  (I),  CoMWDld, 

A  DiaiNKER.— Tliiee  ol  joar  (olatloiii  of  ],<l)8  ara  the 
^me,  u  tha;  nil  lun  »liU  ibe  umt  flut  morg,  K  B-K  fl. 

BLkiR.— roar  problemi  an  much  too  eaiT.  Ot  tha  two 
hn  ii:.:Dud  li  Lliu  bctier,  but  tha  coutrnotloD  b  T)iy 

A.K-i(ta  WJ9,  i.'^'*^^-}'.  »•  5ii^JL(«!l».  „d 

lOT  doea  WbiU  matt  ntit  moie  7 

BiJCKPiWB,— Tourrtrw-moTn^^A,  i^JwUI 
ia(d»,agliairal  Whlln'i  flnt  tnoTa  U  nln^f  nudi,  and 


proolemg  ua  hardly  a 


tba   problamL     Tba  dlraat 
.^y-    Tha  waak  point  of  tlia 


is,  tbv  &rtl  V^  PNEvJ  ^  takaa 
Jlilng,"  An,  ±D.,^1  ttlatlBg  to 


ss 


CHABOBS  JOB  ADVDBTISINO. 


'  ATHT  punomllnff  Glfht  Wot 


la  Om  teU«irls|  TAday  V  aa 
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TBBMS    OF    SUBSCBIPTION. 


OUR  ixchahqi  coLuuf. 


..OoodValns  OffBradlaiba 


OivKa      Pipw.— PrIatTliiiU     lb.       Tweirtb, 
PanrtHD  Int  Stsam  I«TlI10b.     Bichann  for  (Col 

Wuted.  k  TiIc;ols.    Bichmnita  ■  I  HP.  Iiannoh 

WELIB.  or  lAlht, «  Drilt- J^  auiDm»  Bilf  hAoi*. 


Wtniad,  ABitomlnl     ud     TnUiularlad   IlIimcDp* 
BteamO&iaKS,Iilii.LiiIhs  Wlicd,  aliiett  ipccd,  )ft. 

loDib'iofw  TtIotoIb. '0'  Blajcla  HIiii(.101a.  Pnin- 
3.    SxdbAmn  I  bnUwr Wlwoto, sh»X" —  '*'- — '•*-   —-*"""""-  if«fc— — 


art  itutrXMd  i»  (iii  ealum%  at  tkt 
TMm  0/"  «<i,/ert**jfrn  IB  Bvnli,  and  Sd.  for  t9*r) 


"*  8.  llln.  dlK.  Oompomid  Inilaaiias  |  :)iird  im-^ » 
Wmattd,  lood  4|iii.  or  tin.  Screw-oqttlnB  L»thfc  (n  ""■"""■ 


Pktent  H«»t  Oondnotors  tt 


in  w-cnCtlog  I^  tha,  4( 


9Dla.  B.oyole.  Be 


Id  h>lt-i.UM    Bellowa  Oamem  ud 


Wnoicil.  tSm.  Bli'iBlelocichuigitorPliotciKrapliio 
ma.  Biorol*.  IttUs  ii<wl,  PosL  ititMii  gnlneu,  b^K 
"  Oa*ia'B  Aastomyr  ~  Kaaw,t.\gt.-  li».  ig  to 


Wlntabnrat  Influaiiiw  Haohliia.— Sole  mua- 
Dapaaltlou  of  Smoke —Campleta  Ap^ntna  to 
Stvid&rd  Ohm.  Id  bamod  cjtlDdBT.  ^numntevd 
U^vimometor  Oarda  tor  tongsat  and  ardlnuj 
TanabiB  Baalatanca  Inoandsaoent  Iiamp 
Koraa  Sotmdar.  for  l»an«r«,  pr«ciioft]  Irutninuit, 

Wilts  la  Mmg,  X^DiUian.  and  Oo.'b  Uiii  mv 
Wood     Flaninff- — Huid-powu    130,  ftHtm-powar 


la  £40.    < 

>  lolld  miboguif  Swinv  Oot  aod  SlDgtr  ' 
Li'iMi  Fiat  Maohlna.  irith  Itlht  ini 
■  qiuatUT  Dt  ParambtdatOT  VlttlDva,  |' 


Bookaol  kllklodiioppUtdtoordu.DewaadnooDd- 

^WuiW<l.ttlD.  (ip  b«l  lAtlia.    Bidiuca  cflin.— X. 
Dynamo,  luuluiiO  utmiinn,  ti  bf  H.  iplnJIJIr 


Carbon  Plata*,  b 
Pebble     Cuban 


Mvw  Iljiutnud  mm  UM  el  Baiows.  Bolta.  and 
Wbaal-Citttlnc  lo  H  inchM  diui<ui  in  bim  oolr. 
Planinc  u  Uin.  bj  Uin.  bj  Bin.  Baring,  TnmlDc, 
Odd  Bplrsl  SprlniB  «>  order,    (^k  Sled  Tin  in 

id]  UM  lu<IU.-^.  ruilll.  rut.  StaSdJ. 

Mion  or  Talo.— BicuAD  BUKK  ind  OOl.  ),  XiBdac- 
KlHstTio   Dppot.    10,    Dontgu*,     HucbHWr.— 
Mivarad  Qlana  Spec  ola,— Us  soon.  Euuekie. 
lAtUBB.  FilWL  Bam  StaeL    lin.  in 
Woollon  Clotha  lor  mc 

WooUen  OIoth»— l^ 


lAtha  Oaatlnva.  fta^-S«  T.  Tmrkir'i  alnn 
Soda  Watar  Kaohlns.  Oatanrk  BatUinf  . 
"Barlnnor'a    Childa  to  PbotocrKphr." 

UlUu.     Htvolai^I  of    Uh  piMlMB,  IiMIOn  .ufTUI 

"  Bednaar'a  Qnld*  to  Phntocraphr,*  < 

ktlllni.     rm  fno  •txnM  I ■  ■*»!■■  linn       iMiil  pi II)dl 

Wftlkec'i  Sulphur  HiI-unwaluBattarr-  Adid 
Q^t  Band  (lAtbal.  bM,  pv  THd,  |,  Sd. :  I- 

.11. ;  >-lt.lLM.  I    I,  11.  1"-     BhLi  *><    • /:>—>'  < 


i.ti,ri. 


Vlaaa.baeli.puslhartm  ^n,  (o  apeBtilLti 
'},  WbltWDitlu  pine  and  too.  I. 


,       aildlOV      MHMU 

•iitlil.    Enr;  miDiuu  nppll^-Addnn  WnUD,B^M 

Wlckel  -  PlaUiitf—ButalM,    HliOU     BidlL  ^ 
,D  da.   tmj  wqujiL^-jJii^  H<«an-,  nt,  faMOih^ 

OfUco   Sopa.  Savteb   Bnubn.   Potut  mh 


Wood  Planing-— HUid-pwrr  1»,  mmmi 
'Minro-Ponsl:  Whan  and  Wlwra  to  I 
Mloa  orTalo  cut  tor  lU  paTpoica  bj  (LJoB 


Peimmbtilatnr     and     Invatld    Car 

IJumU'i  Zlnco-Carbolanm  <OU).  vm  1U 

BilTored  Olaaa  SpccoIn^-Kr.Witb  ■'■•I 

The  Kntnal  Patent  Arenoy  nhwtia  Mi 

■  "  Kntiul  Fystam  "  of  Prntrat  IftsT- 


To  Kanafjutnrara  nndoT  VewlBvai 


Technical  Schools.— BKlTunni  Co. 
Tfchnleal  Olaiaaaln  varloia  tawraz-Vai 
Britannia  Oo,  IDO.  Honnilptlteh  <I  nlnW 
7.^  mqam  ttti  Floor  Bpaoa  snlbMi  h 
Notlcik— lonnion  ud  UumfHUnnolTM 
mt     Lath*     Planer     h  «  << 


Mat  6,  1887. 


SNaLISH  MBOHANIU  AND  WORLD  OF  BOIENOE  :  No.  U54 


8U 


AND  WORLD  OF  SOIENOE  AND  ART. 

FRIDAY,  MAYS,  1887. 


AN   INTIRVATIONAL    SORBW 
THRBAD. 

WHEN  the  late  Sir  Joseph  Whitworth, 
many  ^ears  before  he  had  a  title, 
conceived  the  idea  of  establishing  a  standard 
icrew-thread,  he  probably  thought  that  nlti- 
nately  it  might    become   international  and 
iniyersal  in  the  widest  sense.    It  has  become 
;he  standard  in  British  workshops,  but  an- 
fcnrtanately  not  amongst  all  English-speaking 
mgineers.    Somewhere  about  30  years  ago 
>he  Whitworth  threads  were  accepted  in  the 
>rincipal  machine  shops  of  this  country  ;  but 
t  is  less  than  20  since  the  Sellers  thread  was 
idopted  by  the  United  States  Government, 
ihough  it  is  now  as  much  the  standard  in 
Lmerica  as  the  Whitworth  thread  is  here. 
Fhe  Sellers  thread  is  known  by  the  name  of 
.ta  author,  as  well  as  the  "United  States 
thread,*'    the    *' Franklin  Institute  thread,*' 
md  the  *' M.G.B.    (Master  Gar    Builders) 
Juread."    It   differs    from    the   Whitworth 
nainly  in  having  sharp    edges  instead  of 
roonded,  and  it  is  not  too  much  to  say  that 
nechanics  free  from  narrow  views  of  busi- 
wem  as  well   as  "na^onal   vanity"  regret 
;hi8    difference    in    the     standard    screw- 
breads  of  the  two   great  machine-making 
lations.    Some  years  ago  one  of  the  district 
iocieties  of    German  engineers  sent  out  a 
aumber  of  circulars  to  the  chief  engineering 
ntablishments  in  Europe,  asking  owners  to 
pve  their  views  as  to  the  practicability  of 
mtroducing  a  metrical  system  in  place  of 
Whit  worth's,  whose  screw-threads  as  well  as 
gaup^es,  being  the  only  accurate  tools  then 
availaUe,  had  been  readily  adopted — at  all 
events  for  important  work.    The  result  of 
the  inquiry — such  result  as  it  was,  for  the 
majority  of  those  who  received  circulars  did 
not  think  it  worth  while  to  reply — showed 
conclusively  that  the  Whitworth  system  was 
extensively  used,  and  that  it  was  regarded  as 
t  standard  even  on  the  Continent.    To  those 
locostomed   to   use  the  metric  s^rstem  the 
Eitthsh  inch  and  its  divisions  are  obnoxious, 
and  for  some  years  attempts  have  been  made 
W  one  or  more  of  the  German  Societies  of 
fiDgineers  to  establish  a  standard  based  on 
the  metrical  system.    These  attumpts  took  a 
definite  shape  about  two  years  ago,  when 
the    directorate  of  the  Society  of  German 
Engineers,     Berlin,     thought    it    desirable 
to  appoint  a  special  commission  to  inquire 
into    the    allegations  of    one  of   the  dis- 
trict   societies — viz.,    that    great    disorder 
prevailed    on    account    of  the    Whitworth 
ijBtem      not    being    universally     adopted 
in  Germany  ;  that  being  measured  in  inches 
it  is  inconvenient  for  metrical  measurements, 
and  that  the  cross  section  of  the  thread  is 
difficult  of  manufacture.    A  contemporary 
traversed  these  statements  and  pointed  out 
their  absurdity  ;  but  went  further  than  the 
Ucis  warranted  by  stating  that  the  square- 
tipped  thread,  as  advocated  for  the  metrical 
mtem,  had  practically  failed  in  the  United 
otates,  where  it  had  been  thoroughly  tried 
bj  Mr.  Sellers.  "  The  present  state  of  affairs 
in  America  conclusively  shows  the  system  to 
have  been   a  failure,  and  all  the  leading 
machine-tool    makers   there  are   supplying 
nothing  but  the  Y-thread,   very  similar  to 
Whitworth's."     This    statement    seems    to 
bave  been  the   cause  of  a  communication 
iMing  addressed  to  the  Franklin  Institute  by 
bhe  Society  of   G^man  Engineers,  asking 
rhat  oonclusions  had  been  reached  by  the 
[nstitote   in    connection    with    a   uniform 

Gtem  of  screw-threads,  and  in  effect  whether 
I  statement  above  quoted  was  true.    The 
otTeipondenoe   which  has  taken  place  on 
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the   subject  occupies  several  pages   in  the 
Journal    of     the    Franklin    institute    for 
Aprilj    and    serves    to    show   how   hope- 
less   it   is    to    expect   that    engineers   of 
rival   nationalities   will  agree   to  adopt  a 
really  "universal"  system  of  screw-threads 
which  would  be  such  a  boon  to  their  re- 
spective customers.  In  Goodeve  and  Shelley's 
work  on    the    Whitworth    machines,   the 
fomous  screw-thread  is  succinctly  described 
as  follows  : — "  The  angle  made  by  the  oppo- 
site sides  of  the  thread  is  55"  in  every  case  ; 
but  the  extreme  depth    which   this  angle 
would  give  is  reduced  by  rounding  off  the 
top  and  bottom,  each  to  the  extent  of  one- 
sixth.    Thus  the  depth  given  to  the  thread 
is  only  two-thirds  of  tmit  which  it  would 
have  if  the  sides  intersected,  being  '64  of 
the  pitch  instead  of  '96.    A  consent  pro- 
portion is  thus  established  between  the  depth 
and  pitch  of  the  thread.    The  precaution  of 
rounding  off  is  adopted  to  prevent  the  injury 
which  the  thread  of  the  screw  and  that  of 
the  taps  and  dies  might  sustain  from  acci- 
dent.''   The  Sellers  thread  has  an  angle  of 
60",  squared  off  to  the  extent  of  one-eighth 
of  the  pitch  top  and  bottom.    The  following 
is  the  rule  given  by  Mr.  Sellers  himself  : — 
"  Divide  the  pitch,  or  what  is  the  same  thing 
the  sides  of  the  thread,  into  eight  equal  parts  ; 
take  off  one  part  from  the  top,  and  fill  in 
one  part  in  the  bottom  of  the  thread  ;  then 
the  flat  top  and  bottom  will  equal  one-eighth 
of  the  pitch,  the  wearing  surface  wiU  be 
three-quarters  of  the  pitch,  and  the  diameter 
of  screw  at  bottom  of  the  thread  will  be 
expressed  by  the  formula  cj  ~  D  -  1'299/N, 
in  which  D  «  diameter  of  the  screw,  d  dia- 
meter of  root,  and  N  the  number  of  threads 
per  inch.*'    It  will  occur  to  most  mechanics 
that  there  is  something  to  be  said  for  both 
the  rounded  edge  and  the  square  edge,  and  it 
is  quite  certain  that  Whitworth  did  not  adopt 
the  round  edge,  or  the  angle  of  55^  without 
due  thought    Except  that  it  is  so  easy  to 
draw  with  accuracy  there  is  no  special  merit 
in  an  angle  of  60"  for  a  screw  thread  ;  but 
the  statement  complained  of  was  that  it  had 
been  "found  practically  impossible  to  pro- 
duce a  good  thread  '*  of  the  Sellers  shape, 
because  the  sharp  comers  on  the  taps  and 
dies  rapidly  break  away.    To  set  the  matter 
at  rest,  with  the  object  of  satisfying  the 
Society  of  German  Engineers  of  Berlin,  the 
secretary  of  the  Franklin  Institute  forwarded 
a  circular  letter  to  the  superintendents  of 
the  principal  railroads  and  to  some  of  the 
most    important    manufacturing    firms  in- 
quiring whether  any  difficulty  had  been  ex- 
perienced   in  maintaining  the  form  of  the 
standard  thread ;  whether  the  straight  sur- 
faces were  more  difficult  to  maintain  than 
the  curved  ones  of  the  Whitworth  thread, 
and  which  form  can   most  easily  be  con- 
structed and  tested  for  accur&te  conformity 
with  a  standard. 

Such  replies  as  were  received  by  the 
secretary  of  the  Institute  show  conclusively 
that  the  Sellers  thread  is  preferred  to  the 
Whitworth  in  many  parts  of  the  United 
States,  even  by  those  who  have  had  experi- 
ence of  the  Whitworth  in  this  country. 
Amongst  these  replies  is  a  letter  from  the 
Pratt  and  Whitney  Company,  of  Hartford, 
Connecticut,  whose  productions  are  known, 
we  suppose,  wherever  the  mechanical  arts  are 
practised.  The  company  having  adopted  a 
standard  thread  according  to  the  best  of 
their  judgment  would  naturally  argue  that 
they  had  adopted  the  best ;  but  that  is  not 
the  point  of  the  question — which  is  in  reality 
whether  or  not  the  Sellers  thread  is  becom- 
ing a  standard  in  the  United  States.  On 
that  point  the  answer  of  the  Pratt  and  Whit- 
ney Company  is  explicit.  Thev  state  dis- 
tinctly that  fully  90  per  cent,  of  the  orders 
they  receive  from  railroad  companies  and 
manufacturers  generally  are  for  the  United 
States  Standard  thread,  and  that  the  others 
are  for  the  same  shape  of  thread,  but  for  a 
greater  number  of  threads  to  the  inch.  There 


is  no  doubt  about  such  a  statement  as  tbai ; 
but  there  may  be  some  room  for  argumeofc 
when  it  is  asserted  that  the  form  of  tlM 
Sellers  thread   is  such  as  to  make  it  ike 
most  practical  for  duplication  to  gauge,  and 
that  by  making  the  outside  diameter  slightly 
larger    the    life     of    the    tap   is  greatly 
lengthened.    The  latter  practice  is  not  to  M 
commended,  however  suitable  it  may  bo  to 
the  wants  of  American  machine  shofM,  for 
the  whole    essence  of    the  matter  lies   ia 
the  absolute  accuracy — that  is,  as  absolafte 
as  possible— of  the  gauges  and  the  standard 
taps  and  dies.      It  is  satisfactory  to  leom 
that   the  ordinary  Y-threads  and  over-siae 
threads  are  not  used  to  the  extent  they  wore 
some  years  ago,  and  that  bolts  and  nuts  are 
practically  interchangeable  throughout  the 
United    States.     We  may  be  Jlowed   to 
accept  with  caution  the   statement  that  a 
U.S.  standard  tap  wiU  cut  ten  times  as  many 
nuts    as    a   simple    V-thread    tap   withoirt 
appreciable  change  of  sise,  whilst  doubtmg 
whetiier  that  result  is  more  easily  aooo»- 
plished  than  with  a  Whitworth  thread.    TIm 
manager  of  the  Pratt  and  Whitney  Company 
says  that  although  the  comers  of  the  SelloMi 
thread  may  wear  slightly,  that  is  unimport- 
ant if  the  taps  are  properly  used,  and  espeeialiT 
so  if  diey  are  made  a  tnfle  larger  in  outside 
diameter.    A  tool  that  is  made   a    **  trifle 
larger  "  than  it  should  be  is  not  an  aecoicmto 
tool,  and  does  not  come    up  to  the  high 
standard  Sir  Joseph  Whitworth  set.    It  may 
answer  effectually  all  the  purposes  of  suck  a 
tool  in  practice,  but  the  very  fact  that  soek 
an  argument  should  be  used  shows  that  oa: 
American  cousins  are  aware  that  the  Whit- 
worth thread  is  the  best  as  a  standard,  and 
that  the  device  they  have  adopted  is  only 
second-rate  after  all.    The  answers  reeeired 
from  the  superintendents  or  master  mechaaaoi 
of  the  railroads  are  much  in  the  same  strain. 
One  says   they   have   found    no   difilcntty 
whatever  from  wearing,  as  long  as  the  taps 
and  dies  were  not  used  "beyond  a  propor 
length  of    time,"  which   '* wearing"  wonid 
probably    be    as  great  in    the    Whitworth 
thread,    while    it    is    easier    to    make    a 
straight     than     a    rounding     side     to    a 
thread,   and   the  former  is  therefore  man 
likely  to  be  perfect.    The  writer  of  that  kas 
adopted  the  commendable  practice  of  pro- 
curing new  taps  and  dies  when  the  old  ones 
could  no  longer  be  regarded  as  capable  of 
doing  good  work,  but   he  is  decidedly  of 
opinion  that  with  a  flat-top  thread  the  wear 
of  the  sides  will  not  reduce  the  diameter  of 
the  thrctftd  from  out  to  out,  but  will  simply 
make  it  a  littie  thinner  at  the  point.    A  fow 
of  those  who  have  been  consulted  on  tke 
matter  treat  it  in  rather  a  cavalier  mannor, 
by  saying  that  the  U.S.  or  Sellers  thread  is 
easier   to  make,   and  the  tools  to  make  it 
are  less  expensive  ;  but  others  acknowledge 
that  the  Whitworth  thread  is  stronger  and 
less  liable  to  fracture  the  bolt.    Amouf^t 
the    master    mechanics    who  have  rephed 
some  have  obtained  evidence  from  men  who 
have   worked   in   this  country,  the  general 
result  being  that  the  Sellers  thread  renders 
it  easier  to  make  a  good  fit,  and  that  it  is 
much  more  difficult  to  maintain  the  curved 
surface  of  the  Whitworth  thread  than  the 
straight  U.S.  standard.    It  is  easy,  too^  to 
grind  a  thread-cutting  tool  to  the  straight 
lines  of  the  Sellers  standard.    The  general 
opinion  is  perhaps  summed  up  in  the  follow- 
ing : — '*  The  angle  of  the  Sellers  thread  is 
more   easily    maintained     than    the    other, 
because  a  templet  can  be  accurately  made 
without     the     use    of     special    tools,    as 
it  is  easy  to  construct  the  angle  geometrie- 
idly    [by    drawing    an    equilateral  triangle 
in  a  circle].    It  is  also  simpler  and  cheaper 
to  cut  the  Sellers  thread  in  a  lathe.    It  is  a 
difficult  matter  to  make  the  nut  fit  closely  on 
the  curved  portion  of  the  Whitworth  threacL 
and   practically    the    bearing    surface  wiu 
probably  be   Umited  to  the  straight  parts, 
making  it  considerably  less  than  in  the  Sellon 
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system— consequently  more  liable  to  be  dii- 
tortcd."  The  secretary  of  the  Frankliri 
lu-ttitate.  in  ?eni]in^  the  replies  he  receiTed 
to  the  Socioty  of  German  EDgineers,  con- 
duilBs  that  the  Sollem,  or  PrankSn  Inititute. 
standard  fur  pitches  and  form  of  thread  is 
taMcpted  and  used  thronghont  the  United 
■States  to  tho  eiclnsion  of  any  other — that  is, 
■*Iiile  there  areatill  some  shops  which  hare  noi 
adopted  any  standard,  there  are  none  which 
have  adopted  any  other  standard  than  thr 
Sellers.  Ic  may  ba  gathered  from  a  reply 
writlon  in  Fehrnarylast  that  the  Society  of 
German  Engineer;,  if  itshould  adopt  aatandard 
thread  on  the  metrical  system  of  measnre- 
m«it,  will  nae  tho  Sellers  form  of  thread  in 
preference  to  that  of  Whitworth,  and  if  a 
metrical  standard  is  once  introduced,  it  will 
by  force  of  circumstances  ultimately  banaed 
in  all  machine  factories  which  come  under  ths 
sway  of  tho  m^tre. 


TBS  PRXPABATION  OF  PHOBFHOBIC 
ACID. 

AN  important  discovery  in  conaection  with 
the  pr^)aration  of  phoaphorio  acid  seems 
to  have  been  made  by  Hessia.  Giles  and  Shearer, 
who  have  obtained  a  patent  for  their  improve- 
mentfl  in  the  manaraators  of  the  acid.  Up  to 
the  prssont  time  all  the  phosphoiio  acid  of 
commerce  has  been  produced  either  by  the 
oiidatiOQ  o(  phosphoma,  or  by  treating  various 
pho»pbatea  with  snlphnrio  acid  or  other  bodiea 
t&[  the  purpose  of  setting  free  the  phosphoric 
acdd,  01  by  heating  phosphatd  of  ammonium^ 
In  the  t'urmer  process  (that  is  to  say,  the 
oxidation  of  phcHphorus)  there  is  the  trouble 
and  expense  of  preparing  the  phosphoros,  in 
addition  to  the  considerable  labour  and  outlay 
which  are  entailed  in  thoronghly  oxidising  it 
and  fieein);  the  resulting-  acid  from  arsanto  and 
other  impurities  which  giestly  enhance  the 
oast  of  the  phosphoric  acid ;  in  the  other  pro- 
cess the  acid,  which  ia  prepared  from  bonoaaheSv 
ftrions  forms  of  phosphates  of  lime  or  other 
phMpbates,  by  means  of  sulphuric  acid,  Or  Otbei 
jo-agenti,  always  contains  certain  impuritias, 
such  as  magnesia,  soda,  ammonia,  iron,  atumina, 
and  the  Ilka,  which  differ  in  amount  and  kind 
according  to  the  source  of  the  phosphate  em- 

?loyed  and  tho  mode  of  treatment  adopted, 
bcee  impurities  render  the  acid  so  nude  nnEt 
for  nee  where  a  pure  acid  is  required,  as  in 
pharmacy.  The  patentees,  however,  have  dis- 
ooTCred  that  at  an  elevated  temperature — i.i-., 
from  a  dull  red  heat  to  bright  redness— phos- 
phorio  aoid  diutils  freely  in  presenoa  of  a 
Cnrrent  of  steam  or  of  hydroohlorio  aoid,  and 
that  tbiA  affords  a  most  eSectnsl  meana  where- 
by iinpnre  phosphoric  acid  or  highly  acid  phos- 
phates may  be  freed  from  all  impurities,  such 
as  lima,  magnesia,  iron,  or  other  bases,  or  their 
oompaundo,  and  also  from  aU  foreign  volatile 
and  fixed  acida.  In  carrying  out  the  invention 
they  take  any  eui  table  phosphatic  material,  such 
as  phosphate  of  lime  in  any  form,  phosphate  of 
lead  or  phosphate  of  alumina,  or  iron,  or  the 
phosphoric  slag  which  is  produced  in  iron  or 
steel  making,  and  having  treated  any  of  these 
Dtaterials  so  as  to  separate  the  greater  part  of 
tho  baWB  and  obtain  an  impure  phosphoric  or 
a  highly  acid  phosphate  as  is  understood  by 
uhemists,  they  canceutrate  the  acid  or  the  acid 
pbOBphata  by  evaporation  to  a  sympy  or  pasty 
condition,  and  tben,  placing  it  in  a  retort, 
cylinder,  oven,  or  other  suitable  vessel,  they 
pass  over  it  a  current  of  steam  (superheated  or 
not),  or  a  current  of  hydrochloric  acid,  pre- 
ferring, however,  to  use  steam,  while  at  the 
same  time  the  material  in  the  operating  vessel 
is  maintained  at  an  elevated  temperamre  by 
means  of  a  £re,  usually  employing  a  fair,  reit 
heat.  A  [lartial  or  perfect  vacuum  may  be 
created  in  the  condensers  to  facilitate  th(- 
distiUation.  The  patontees  claim  as  a  part  of 
their  invention  that  it  is  not  absolutely 
neoeasary  that  the  phosphoric  acid  should  be 
previoDsly  separated  as  above  described  from 
iks  bases  with  which  it  is  combined.  In 
working  this  modification  of  the  invention, 
they  place  in  a  retort,  oven,  cylinder,  or  other 
Tesael  the  phnspborio  material  mixed  with 
mlioa,  sand,  silicicus  matter,  sulphuric  acid,  or 
with  anjp  other  material  that  will  set  the 
phoiphorio  aoid  free,  nader  the  joint  infloeaoe 


of  a  high  temperatnreand  the  presence  of  steam 
or  hydrochloric  aoid,  and  having  raised  the 
temrierature  to  the  required  degree  they  distil 
off  the  phosphoric  acid  in  a  current  of  steam  or 
hydroohlorio  acid,  assisting  the  operation,  if 
necessary,  by  forming  a  partial  or  perfect 
vacuum  in  tho  condcnsiag  arrangement.  The 
vesEiels  employed  may  be  coaatrncted  either  of 
platinum,  flreolay,  or  of  iron,  or  may  consist  of 
firebrick  ovens  or  towers,  and  the  steam  required 
may  he  generated  in  the  same  Vessel  aa  is  used 
for  the  distillation— iff.,  the  syrupy  or  pasty 
material  may  t>e  dropped,  injected,  or  sprayed 
into  a  highly-heated  oven  or  ohamber  packed 
with  suitableaoid  and  heat-resisting  materials, 
either  alone  or  mixed  with  water  or  stoam. 
Vessels  both  of  platinum  and  flreolay  on  the 
large  scale  have  been  employed,  bat  the 
patentees  do  not  claim  any  particular  form  of 
apparatus.'  Iq  the  ciroumstances  described  they 
have  fotiudthatphosphoricacid  of  perfect  purity 
distils  over,  having  a  speoiflo  gravity  varying 
from  1'060  to  lOMO  ;  bnt  they  prefer  to  work 
so  that  an  acid  of  alioat  1*000  specific  gravity  is 
obtained.  Should  any  volatile  impurities,  snoh 
as  hydrochloric  acid,  hydrofluoric  acid,  or 
sulphuric  acid,  be  present,  these  bodies  distil 
over  before  the  phosphoric  aoid,  aud  are  caught 
in  a  separate  oondenser,  tho  nugnesia,  lime, 
iron,  alumina,  and  all  other  fixed  impniitiea  or 
residues  remaining  in  the  distilling  vessels. 


QAS-LIOHTIHa  B7  ELECIBICIT7. 


'E  illustrate  below  a  new  gas-lighting 
bnmeT  whiah  Messrs.  King,  Mendham, 
and  Co.,  of  the  Western  Electrical  Works, 
Bristol,  have  recently  inttodnced.     By  the  aid 


W 


of  these  bomers,  the  gas  may  he  automatically 
lighted  throughout  a  house,  no  matter  of  what 
size,  it  being  only  necessary  to  lay  down  a 
system  of  wires  such  as  are  used  in  electric 
bell  circuits  to  the  gas  fittings,  and  the  same 
battery  that  works  t^e  hells  may  at  the  same 
time  be  used  for  the  ignition  of  the  gas.  The 
burners  are  so  fitted  that  by  pulling  a  cord 
attached  to  a  lever  contact  is  made  between 
the  lever  and  an  insulated  band  round  the  tip 
of  the  burner,  a  spark  being  produced  by  the 
interposition  of  a  coil,  which  ignites  the  gas. 
Thcae  burners  are  made  by  Mesra.  King,  ilend- 
ham,  and  Co.  in  various  farms  ;  bat  want  of 
space  forbids  onr  illustrating  more  than  one 
form,  which  will  give  our  readers  a  very 
good  idea  of  the  principle  upon  which 
these  burners  act.  The  form  illustrated 
is  one  which  can  be  fixed  to  any  ordi- 
nary gas  fitting,  the  connections  to  coil 
and  battery  being  respectively  made  from 
the  terminal  screw  showu  on  the  insulated 
baud  and  the  gas  pipe.  In  another  form  the 
lever  is  moved  in  the  act  of  turning  the  tap, 
which,  of  course,  nooessitates  the  top  being 
wi  thin  reach  of  hand.  Where  such  is  not  the 
cose,  the  firm  make  a  form  in  which  the  lever 
is  moved  and  the  gas  turned  on  by  one  move- 
ment of  the  pendant  chain,  a  second  movemeut 
turning  oS  the  gas.  This  form  is  specially 
Buiteble  for  chandeliers  and  for  billiard- table 
use.  In  consequence  of  the  great  amount  of 
damage  dona  to  a  billiard-table  cloth  by  oare- 
less  dropping  of  grease  from  tapers,  we  have 
no  doubt  this  system  of  lighting  will  be  largely 
availed  of.  Another  form  made  by  this  Srm  is 
that  in  whioh  the  gas  is  turned  on  and  lighted 
by  means  of  a  routing  ratchet  wheal,  which  is 
Operated  by  a  distant  posh ;   a   second  posh 


.  has  passed.  As  it  is  practioaUy  im- 
possible to  tnrn  on  the  gas  without  lighting  it, 
there  need  be  no  fear  ofescaping  gas.  For  use 
in  schools,  asylums,  hospitals,  ko.,  tha  eirooits 
may  be  so  arranged  that  an  electric  bell  placed 
in  a  particular  room  would  strike  when  any 
one  burner  was  lighted.  This  form  may  be 
advantegeously  used  far  lighting  a  number  of 
jets  in  close  proximity  to  each  other,  but  whioh 
are'too  far  away  to  be  within  reach  of  hand. 
The  advantages  of  this  system  of  antomatk 
gas-lighting  are  such  that  they  ivill  at  ansa 
commend  themselves  to  all  who  are  tearfol  of 
the  risks  from  careless  handling  of  matobei 
tapers,  ka. 


w 


NBW   UBBS    FOB    COAL-TAB. 

OW  that  the  valne  of  ooal-tar  has  om- 
slderably  declined,  managers  of  gas- 
works are  willing  to  adopt  or  to  uaist  ia 
promoting  any  scheme  for  its  utilisation  whid 
appears  feasible  or  has  a  promise  of  bucosk 
The  average  production  of  tar  in  the  manit 
f  actnre  of  gas  may  be  taken  as  1 1  gallons  psr 
ton  of  coal  carbonised,  the  figures  rangiiw 
from  9  gallons  for  Newcastle  coal  to  18i  gsT- 
lons  for  canuel,  and,  when  used  as  foel,  aboot 
G  gallons  are  reckoned  equal  to  a  sack  (three 
bushels)  of  ooke,  or  20  gallons  to  carbonise  ose 
ton  of  coal.  The  greatest  objection  to  Uia  lot 
of  tar  as  fuel  in  the  retort-house  is  tha  inteoa 
heat  at  the  point  of  combustion,  which  rapidly 
destroys  the  arch  under  the  middle  retort.  Bat 
improved  furnaces  have  been  invented,  and  a 
great  deal  of  tar  is  now  consumed  at  the  gss- 
works  for  fuel.  For  some  time  vague  nuoonn 
have  been  flying  about  in  connection  withoosl- 
tar  as  a  means  of  obtaining  motive  powet, 
and  at  last  a  definite  stetement  was  made 
that  a  power  of  thirty  horses  had  ben 
obtained  by  the  oombustion  of  two  gallons  of 
ooal-tar  per  hour.  Hew  that  is  effected  we  sn 
not  told,  except  that  all  the  beat  developed  Ipt 
the  eombuntion  of  the  fuel  is  interospted  solt 
made  to  do  work,  That  story  comes  from 
Lancashire ;  another,  not  quite  so  defioits, 
comes  from  the  county  of  Durham,  which  is 
shortly  to  "produce  a  startling  economic  ia- 
provement  in  the  matter  of  fuel  oombosticm 
and  the  heating  of  steam  boilers."  The  inm- 
tion  has  been  protected,  it  appears  ;  and  tlut 
being  the  case,  there  would  seem  to  bs  M 
necessity  for  keeping  saoiat  the  name  of  tht 
fuel,  especially  as  we  are  told  that  the  ''  oabk 
bulk  of  fuel  that  will  henceforth  be  required 
for  marine  ateam-cugiaes  will  ba  reduced  by 
7U  per  cent."  Of  smoke  there  will  be  nosa, 
and  the  cost  of  fuel  for  a  given  horae-pami 
will  be  reduced  by  "  more  than  one-half."  Ws 
must  await  with  what  patience  we  may  for  the 
details  of  tha  above  inventions  ;  but  meantisw 
we  can  call  attention  to  the  proposals  of  Me. 
Wm.  Burns,  of  Leith,  who  studied  the  qnestiai 
some  years  ago,  and  haa  recently  takraL  it  n; 
again.  Ths  composition  of  crat-tar  variesi 
but  according  to  an  analysis  given  by  BoeoNi 
which  will  serve  as  on  example,  it  oontaiM 
naphtha  3  per  oeat.,  light  oils  and  carbolic  sdd 
1-3,  heavy  oils,  naphthaline,  autJiiacene  Si, 
nitoh  50,  water  and  loss  10-j  per  cent.    It  will 

'  rious  to  students  of  chemistry  that  ocal- 
therefore,  rich  in  illuminating  matlen, 
n  fact,  it  is  so  well  known  that  m*ny 
attempts  have  been  mode  to  convert  the  t« 
into  gas,  or  to  get  mora  gas  per  ton  of  coals  st 
the  expense  of  the  tar.  There  are,  however, 
considerable  ditficultiea  attending  attempts  to 
distil  tar,  tha  most  important  of  which  is  that 
the  pipes  of  the  apparatus  are  so  speedily 
ohoked.  According  to  Mr.  Burns,  it  is  now 
than  fifty  years  since  he  first  tried  to  con- 
vert coal-tar  into  gas  in  an  economical  manner, 
and  after  many  failures  he  says  he  has  suc- 
ceeded, by  passing  superheated  steam  throagh 
the  tar  in  the  still  at  the  same  time  that  Ihs 
latter  is  subjected  to  a  high  tempera  tote 
externally.  Tha  vapours  of  the  steam  and  tar 
are  collected  and  mixed  ia  a  hot  reservoir,  and 
are  then  transmitted  through  a  rad-hot  tabs 
packed  with  charcoal,  which  completely  dt- 
composea  the  vapours  into  a  permanent  gaa. 
One  gallon  of  tar  and  two  gtjloiu  ot  water  eaa 
by  this  method  be  made  to  ylehl  700  gnUo  feat 
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gM  of  IG-candle  powor ;  but  bj  twiDg  e, 
rg«i  quantity  of  atasiin.  >  gm  of  low  illaiQV- 
■ting  pover  can  be  obtain^  vbicb  hna  greut 
line  OB  &  heating  ngent.  Bf  distilling  sveiaga 
al  no  u  to  obtaia  the  lurgCEit  amount  of  tar, 
r,  Bnms  My«  he  caii  prodnce  lli-candlc  g:asat 
x»t  of  Cwopenca  per  thonajLiid  feet,  the  value 

tba  ooke,  ammouia,  and  pjroligrieonB  ncid 
.ying  aboat  7jj  per  cent,  of  the  total  eipenEe 

production,  while  the  plant  for  making 
(1,000  oubia  feet  of  gaa  would  cost  only  about 
rsO.  So  far  as  wo  can  gather  from  the 
inted  account  of  the  procesa,  Mr.  Bntns  has 
it  taken  out  a  patent ;  but  it  ma;  be  naefu! 
eztraot  the  following  statoments,  with  the 
iDonncement  that  the  inventor  of  the  prooesa 
IS  deTisad  apparatDs  by  meanfl  of  which  be 
lit  make  gas  from  ooal-tor  in  an  economically 
mmorcial  manner. 

The  novelty  of  the  above  made  ol  mannfac- 
iring  gaa  from  tar  or  other  liquid  hydrocarbons 
aa  followi : — 

1.  Tbe  tu  or  oil  is  first  distilled  bj  a  combi- 
ition  of  dry  extomal  heat  and  internal 
iperhsMted  eteam  in  a  retort  of  novel  con- 
imetioD,  which  admite  of  being  continuously 
■d  and  discharged  without  intermission, 
rheraby  tha  steam  and  hydrocarbon  vaponra 
n  thoroQghlj  mixed,  and  the  eqnul  density  of 
ba  eompoeitioa  of  the  hydrocarbon  vapours  is 
nuntained  throughout  the  whole  time  of  the 
ittiUatJOQ. 

i,  Tho  hydrocarbon  vapours  and  Bt«am 
iMwmpoMd  in  a  separate  retort,   where 
npoDTs  are  distributed  by  a  perforated  pipe 
Irongli  and  over  tk  large  surface  of  red-hot 
duuooal  *nd  icon,  which  oonverta  the  whole  ot 
i«  vkponr*  Into  permanent  illuminating 
mtiog  KU  M  may  be  desired. 

3.  Oae  oau  be  manufactured  by  this  method 
yt  may  illuminating  power  required  ap  to  M- 
amdlCB,  at  less  cost  tbaa  ga^  can  be  maiiu- 
ictojed  by  Bi^  other  method  hitherto  adapted. 
'oals  of  an  inferior  quality  may  bo  diiitillud  al 
iw  temperature  under  high  procure  in  suit- 
ble  retorts  to  produce  tar  and  ammonia,  and 
he  tar  can  then  be  converted  into  double  the 
nantity  of  gas  that  oould  be  made  by  making 
u  direct  from  tbe  coal.  One  ton  of  average 
Ml  by  this  method  would  produce  2t,0UUf  t.  of 
j-caodle  gat,  and  one  ton  of  good  cannel  coal 
'onlil  make  30,(Xh)  cubic  feet  of  gaa  perfectly 
we  from  iulphur  or  ammonia  compotuuls. 

I.  When  it  is  not  required  to  make  gas  from 
>u  tai,  the  vapour*  from  tbo  distilliu) 
Ul  be  turned  into  a  condenser  and  coi 
\U>  naphtha  and  oil.  When  resin  or  fi 
Dired  to  be  diatilled,  these  substances 
ito  close  steam-tight  vessels  abovd  the  retort 
od  melted  by  steam,  and  then  the  melted 
r  fat  fa  run  into  the  dlBtilling  retort  ii 
uaner  described  for  tar  or  oil. 

Wood,  peat,  and  torf  oan  be  profitably  used 
ar  making  gas  by  the  foregoing  method — one 
Da  of  post  giviag  ia,I)00ft.  of  gas.  Sewage 
lodge  can  also  be  utilised,  Mr.  Burns  having 
isUlIed  oil  from  dried  sludge  at  the  rate  ot 
3  gallons  per  ton,  giving  Gii,OUiJ  cnbic  feet  IC- 
mdle  gaa  when  treated  by  the  metboJ  above 
untioned.  We  believe  that  a  patent  was  ob- 
Unad  some  yean  ago  for  making  gas  from 
ewagn  or  the  sludge,  but  for  some  reason  or 
ther  nothing  seems  to  have  come  of  it  ; 
lossibly  Hr.  Bnrns's  may  be  a  better  method, 
nd  as  he  reckons  that  average  sewage  will 
idd  330  gallom  of  oil  per  milliou  gallons  of 
•w^e,  there  ought  to  be  a  profit,  instead  of  a 
ws,  in  dealing  with  that  troublesome  refuse, 
neaa  statement*,  token  with  the  rumours 
ibo*B  mentioned,  show  that  inventors  are 
abouring  at  schemes  wbioh  may  turn  out  suc- 
Ciafnl ;  bnt  there  have  been  so  many  dls- 
Lppointments  in  years  gone  by,  that  it  would 
le  nnwise  to  be  too  sangniue. 


!t  up,  tbe  leni,  light,  and  condeuser  ad- 
If  far  ocdinsry  Kork,  the  only  diUcrsnce 
being  that  the  iuatrnment  is  placod  la  a  horizantit 
uaition ;  the  cimera  is  then  applied,  which  upera- 
lon  will  be  fuund  as  euy  as  cbaaging  an  eyepiece, 
.□other  thing  in  favour  of  n  eamera  is  tbat  it  is 
portablf.  In  takiag  a  daylight  pieturu,  if  une 
'  "le  bouae  doaa  not  luit,  tbe  appara- 
8  readily  moved  to  the  other  aide, 
time  also,  to  work  in  a  room  without 
to  aay  tos  leaat  of  it,  DDComfurtable  ; 
«  work  with  cold  handa  Lecouiei  iiiij 
Before   dsscribiag    the 


aakc  a  few 


raphy  ii 


if  phutu-u 
insee.  1q  pre-ap.«;. 
>f  eiperimonts  in  1 
with  high  powers, 
ust  saltabie  ubjecti 
They  posieu  a  pi 
order  ot  resolution ; 


.biliti 


B  resolution  ut  a  <still  higher  urdcr. 
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iialiiy  of  tl 


well   as   tho   skill   c,£  the 

manipulator.      U  is  obviously   the  bent  plan  tu 

.  .... -"iificuU  object  with  the  hiBheai  puwcr 

I  uftcn  phuto-micrographs  uf  biiito- 
logical,  pathulogical,  unit  other  objiiuts  taken  with 
lenses  b;iving  capiibilitica  far  beyond  iho 

nut  teats  at  alt.     Aa  an  Example,  the  pat 
b.iie  of  tbe  cells  iu  tbe  Trlceratia  baa  been  quuted 
as  a  test  for  good  immeraion  lenicB,  whereas  1  have 
fie<iaFDtly  exhibited  it  with  a  i  of  :l  J'.    Tbe  lui 
viiibility  of  the  matkicgs  would  cot  be  a  teat  1 
a   cheap   series  } ;    but  a  fracture  tbioaeh  tbi 
delicate  perturatluita  would  be  a  teat  for  the  fini 

la  my  eiperimenta  I  aucceeded  in  delineati 

fill  in  repiodi 

photo-niicrugraphf 


ig  the  last.    Xor  was 
,  1  found  tbeytuld  I 


tube  capable  uf  dcliucatiag  a  fracture  throujli 
aecondary  structure.  Hoping  as  I  du  that  I'rof, 
Ahbi's  apochrgmitic  prmoiple  baa,  ao  tu  speak, 
taken  115  out  of  tbe  wood,  1  have  rdaumed  pbulu- 
mierugraphic  B'udii.'»,  and  b.ive,  io  CijnjUDatiuc 
with  Mr.  C.  L.  Curciea.  desi^'ned  this  camera  vspe- 
eially    for  use  with  Prof.   Abbi-'a    new  C-puwci 

E rejection  eyepiece.  One  further  digreaaion 
ature     I    come    to      the     legitimate    scupo    ul 


irthe 


ileot  idea  that 
tic    of   A.    ptlluciOa    V 
of   a  high  order:  it  test 
'    l1  parts  of  tbi 


acouracy   by 
experienced  i 


I  be  s 
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3K  a  BXW  PHOTO-HICROOBAFflIC 
OAHE&A.* 

SOME,  preferring  to  employ  the  late  Di 
Woodward'*  method  of  making  tbe  rouD 
ight-tlght  and  usiog  no  eainera  at  ail,  will  say  tha 
Mh  a  SDDtrivaao*  is  qaice  unaecetsary.  If  work 
B  to  ba  aanicd  on  in  the  daytime,  Ur.  Woodward'g 
■atbod  will  ba  fouad  upcnaive ;  but  for  night 
rork  littla  more  is  rsqnir«l  than  a  light-tight ' 


•  lead    bste*    tbi    Qaakalt   111i:i< 
41EII U,  lUT,  bf  llT.X.U.KBi.aaa. 
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Joyed,  when  placed  in  a  hoiir.ootal  iiositiun,  ibis 
larticular  one  being  adjusted  to  tbe  "Melton 
idudel "  microscope.  The  camera  itself  conaiats  of 
wo  cardboard  Cabea,  which  will  be  fonnd  atcong 
nd  light,  the  one  aliding  into  the  other  like  the 
ube  ut  a  telescope ;  the  joint  between  the  two 
ubea  is  made  light-tight  by  a  velvet  ilap,  whioh 
i  fastened  down  by  an  indiarubber  band.  The 
uint  between  the  miorotcupo  and  eamera  baa  the 
laual  lighl^eicludiDg  tubes.  This  camera  is  so 
rranged  that  when  it  is  closed  it  will  give  with 
be  three-power  projection  eyepiece  a  magniScs- 
ion  equal  to  about  live  tinea  the  initial  magni- 
fying puwei  of  the  objective  used,  which  is  ecjiiiva- 
■  tu  the  power  obtained  with  an  A  ejepiece ; 
when  fully  extended  it  gives  ten  times  the 
iai  magnif  jiog  power  of  the  lens,  or  the  equiva- 
....j  of  a  C  eyepiece.  The  outer  cardboard  tuiie  is 
fjutenedtu  an  upright  piece  of  wood,  which  con  be 
to  the  base-board  liy  thuuibscrew*  at 
ts  of  its  eitensiuQ.  The  focussing  aorean,. 
ut  plain  glass  with  some  linec  ruUd  uu  it, 


Tbe 


doable  bac_  ._  — j. — 

which  is  cheap  and  thorongbly  cOicieiit.  This  bwk 
ia  not  a  fourth  of  the  cost  uf  the  wuudcn  ones,  and 
is  free  from  the  objectionable  sticking  of  tho  slide 
due  to  tlio  warping  of  the  wood.  It  will  be  found 
ounreDient  to  have  half  a  duien  of  tbe^e  backs. 
;ind  then  a  whole  box  of  plates  can  be  disponed  of 
at  once.  Light-tight  buxca  are  therefore  nut  needed. 
It  ia  a  goud  plan  to  keep  each  duuble  back  in  a 
blaek  calico  bag  of  double  thickness  with  a  tlap 
secured  by  an  elastic  band.     A  rod  runs  duH.i  the 

tliui.  anil  over  a  pulley  on  the  other  side  uf  the 
Ihiard,  takiag  a  round  turn  over  tbo  liead  ut  tlte 
flDe-aiijiislment  screw.  This  i.tring  is  kept  taut 
by  a  piece  ot  ela.itio.  The  feet  uf  the  micru-uope 
St  into  chocks  fastened  un  tbe  b^tse-buird. 

The  method  of  working  tho  instrument  is  as 
folluwa;-^!.  Close  the  tubei  of  the  cumera  and 
slide  it  back  as  far  as  it  will  go.  2.  Adjuit  tho 
micrusoopo  in  the  uanal  manner,  nsing  an  ordinary 
eyepiece.  S,  Replace  the  ordiniiry  eyepiece  by  the 
projeotlun  eyepiece,  taking  care  tu  remove  the  eye- 
piece cap  when  using  wiiie-acgled  lenses.  4.  blx- 
lend  tbe  eyepiece  fucussitig  arrangement  aa  far  aa 
it  will  gu.  &.  Hlide  no  the  camera,  placing  its  end 
ijarefolly  into  the  light-exeluding  cap,  so  as  not  to 
disturb  tbe  microscope.  0.  Fucns  tbe  object  un 
the  screen.  Let  me,  in  conclusion,  especially  re- 
commend the  Aplauatic  lens  Xo.  IL*7  in  Zeiu 
caUlogue,  power  K,  as  a  fucuising  glass.  I  have 
previously  drawn  your  attention  tu  the  very  high 
excellenoe  and  atility  of  leruies  on  this  formula 
fur  ordinary  purposes.  The  wbola  ot  this  apparatus 
—ri I,,  camera,  microscope,  and  lamp — is  protjuoeil. 
at   a  cost  less  than  is  usually  paid  fur  a  camera 


objecti. 
igbt  be  detcrminau  wick 
apcrtometer.  In  projectiug  thi 
>eu  no  particular  diffioulty  will  b 
■lenoea  witQ  tbe  focasaing  adjustment;  be 
iiSerant  ia  it  when  you  project  a  critical  pii 
illuminated  by  a  larga-nnglcd  central  ouui 
,  then  becomes  a  matter  ot  coniiderable  diS 
to  foous  the  object  with  one  of  the  alowei'. 
idjuatmenl*  of  the  best 

than  there  are  on  tbe  S.  rh 
:e  what  possible  good  can 
illy  mitreprasenting    diatum 

petlucida.      In     all    the     photo-micrographB 

ave    SBCD,    they    appear    coarser   than   thu 

iverie.     In  a   very  line   specimen  before  mt, 

where  the  valve  is  Sin.  long,  tbe  longitudinal  strit' 


xamine  the  object  with  a  lens  of  I'l  S.t 

cil  of  the  greatest  pussiblo  obliquitf. 
le  eyepieca  and  examine  the  spectram: 
fuund  that  the  "  red  "  is  wi'II  in  the  grip 
ictive.  We  are  auuming,  ot  Bourse,  that 
I  of  average  Sneaesa  is  under  ciamiut- 
r,  without  alteiiog  tbe  illumioatlon  in 
■otate  the  valve  through  SO,  so  that  th^ 
ncil  falls  aeroaa  the  longitudinal  atrii. 
itig  the  eyepiece,  no  spectrum  will  be 
'his  proves  that  there  arc  no  longitn- 

efure,  arc  there  none  coarser,  for 'if  theit' 
r    spectrum   wuald    be  farther  in,  niit 


enee  to  be  equal  to  the  highesl 
J.impbell  fine  adjustment  i 
arly  serviceable  for  photu-micE 


iraclioal 
3(  work. 
■   fuund 


BTDSES  AUTOUATIC   IICICROTOHE. 

rnUlt)  new  initmmeut  baa  been  devised  by  Prof. 
X  John  A.  Kyder,  of  tba  Biological  Depart- 
ment ot  tbe  University  of  Fannsylvauia.  in  order 
to  facilitate  the  preparation  of  aectiuns  for  lar^e 
classes,  and  also  for  the  rapid  preparation  of  seriss 
itiona  in  libbona  in  embryu^ogical  work,  in 
1  the  element  of  time  becomes  a  eerious  oon- 
stiun.  Thedevioeis  small  and  compact  and 
so   automitia— tbat  ia,  the  same 


tbickn 


1  for  cutting  the  nei' 
IS ;  the  cutting  tiikea 


ly  d. 


itible 
through  a  distance 
Nearly  all  other  au 
unwieldy,  large,  ai 
cated  and  liable  to  1 


lullow'eylinds 


Uambrid 
t  the  s 
r,  and  ne 


s  the  block  into 

'  up  and  down 
he  right  band, 
nes  are  cosUy, 

.  Tbe  only  ex- 
roeking  micru- 


1  the  positiiiu  of 
',  in  none  of  the 
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work  in  wbich  an  inoliaed  koife  is  oeceuftry.  Id 
onlrr  to  >nppl>'  >a  initrnment  lerviceBble  eapeai- 
■Ut  to  tcMherg,  u  well  utoUl  cluieaof  atadeaU, 
botiniit>,  patbalogiit*,  hiitologiat*,  uid  zoologiaU, 
IhrdFii^DPc  bai  attempted  to  briEg  togothor  all 
thr  deiinble  featarcf  of  previoiuly  invented 
matrameati,  In  aa  aimple,  oonvsuient,  and  oompact 
a  form  as  pouible,  without  aaorificiug  lapiditjp  and 
tffifliencj  of  ictimi. 

Toe  working  parts  are  an  raoillating  larer,  which 
ii  provided  with  a  olamp  at  one  end  into  whiob 
paiaffin  holdera  are  adjaated,  andat  the  other  with 
aaimpte  hmdle.  Thii  lever  reata  npon  trunniona 
>m  either  aide,  aad  theae  in  tnm  reit  in  triangulai 
nutahrs  it  the  top  of  the  two  pilUra  between 
which  the  lever  oacillatea.  At  the  catting  end  of 
the  lever  a  ipring  pnUa  the  lever  down  and  effect! 
•he  aectioning  and  alio  thcadjuatmcntfor  the  next 
wctinn.  The  lever  ia  pushed  orer  and  adjuatad  fur 
the  aocm'Bive  aeetiona  by  a  hollow  aorew,  through 
wfalrh  piMe*  the  traDDion  on  the  aide  away  from 
ibeknifc.  Thiaacrewls  Eiadto  a  toothed  wheel, 
Ilia,  in  diameter,  whioh  revolvea  close  by  the  aide 
of  the  oacillatiag  lever.  The  toothed  wheel  and 
aarcw  ia  ar-t.iinteirby  a  piwl  G<ed  to  the  aide  of  the 
larer  ne  ir  Ihct  handle.  The  number  of  teeth  which 
tbla  piwl  cm  paaa  iR  a  single  vibration  downward 
iaoon  trolled  by  a  flied  itop  sorewedlnto  the  under 
aide  of  llie  oiolllatln;  lever  near  the  handle  ;  the 
Mid  of  this  f>ti>p  atrihiDg  on  the  top  of  the 


t.(he 


>  reat  al 


It  point 


_._      An  adjuatable 

Uir  aidii  of  the  liHithed  wheel  throws  the  pawl  out 
•H  Rcsr  after  a  liven  radina  of  the  wheel  has  been 
tain'il  thrriUHh  an  are  embraoing  the  deaircd 
number  iif  trrth.  Thia  adjustment  ii  alao  eRectcd 
bafnre  lh<-  liloi-k,  eontaiuiuR  tho  object  tci  ho  out, 
rMdhr-a  tlio  oIko  of  the  kuKe.  The  adjuatmeiit 
fur  thp  iieit  ■eotfon  It  Ibercfure  efCeoted  while  the 
<nrf:inp  of  the  Itloek  is  nut  In  ountaet  with  the 
niHkr  hMi-  »t  tho  knifi>,  m>  that  ao  UutteDlnj:  oi 
wrai'iiii:  pfTi-et  In  prudnevd  on  the  autface  ot  th< 
Unrh  III  III  ii)iwnrit  tinarnGC  paat  tho  knife. 

Thi-  liiovniient  iif  the  vibrating  l<-vrt  b<anf 
Mrri.'i  <l  al  niKbiluwn  alr.iho  at  onu  i>oiiit  and  the 
iiawl  Hhl>ili  n.ilHiiw  iiitn  lhi<  iKituhri  fn  (he  timthrd 
wha<'l  I'l'iuu  ri'li'HHit  nl  any  dealred  point  hy  '' 

Ml.l«>.i.t   11 iil.lsl.le  hunlor,   U   is   p..aaibl( 

wljiiatlhn  aiiparatiia  with  great  atiourapy  fur  o 

IIMU  ni.iii f  any  dealiiHl  tliii'knera.     It  a  K>' 

■  a.liii>  i.r   lbi<   whi-nl    la   niovnl  IbnniKh  thi' 
..iiil,.n..-.l  by  II  single  t.mlh.  H-«tl.Mia«tf.  out  having 
.lhir:.iL"-ai.f  only  ,JL,i"(nn  innb,  «r  ■Oii3..mm.-- 
4llili>liii«><  whl'<hla»nly  iirantlnallr  poaalbli' with 

,11, 1.I,,  ly   llm   pawl,  '"'f^n  K  ".r 

'«-■'.'.','.'.' '  ri'i!;I"..!!rw''wh'i!'rijn'lu''?u."w;.i'h 

r,.i"i,iiltltiif  bss  MBiilly  llfly  thri"tda  tolhe  inoh. 
11."  "a."  I*.,  hmi'lr.  d  1e.,lb  on  the  i-eriphery 
,,r  Hi"li"''l"d  wli""!.  '1''"'  valiinofa  ailigloliMith 
''■i''V.'['lV.M.'''.i'l..'"1imn»l"whl..h  has  laUOy  b.-*n 
.„1„,  .,1    ll    tbM    .,,,,M»-.tiis    .h.,w.    that    ft„.en 

"- :;;.;:  :7';:,r\lVj"tf.':Mrt't 

;";-;"">'-'-:^- •-!.  r::r.,:::r::i''.i'.::ii,::;;M 

iiMlug  il..vi.»a 


shape.    The 


I  etyle  of  holder  ia  equally  andti: 

>. 1..     :a jy  tn'mnied- 

n  oelloidin  o 


Dpoa  which   tiasDei 

Thia  atyle  of  holder  aiso  enaoiea  one  >« 
try  long  objects  entire  in  parsffla-^aeb  aa 
__mB— and  to  cot  them  aa  a  single  pieoe,  pro- 
vided t^e  siirroaDding  paraffla  ia  carefully  tiimmed 
BO  aa  to  have  two  opposite  aldea  pirillel.  An  objeat 
6iii.  long  and  Jin.  in  diameter  embedded  in  this 
way  mav  be  eat  Into  an  abaolntely  ooDtlDnons 
series  of  antiooi  without  losing  any  easratial 
•ortiona.  Thli  ia  aecompliahed  by  atipping  the 
)lock  thioogh  the  qiudrangDUr  clamp  for  the 
liatsDoeof  lin.  every  time  )in.  irf  the  objectbaa 
Ken  cnt  off  in  the  form  of  aeetiona.  One-half  indi 
a  the  length  of  blook  vrhiob  can  be  ant  at  ODC 
ime  without  readitntiog  the  faed-sorew  which 
novea  the  blook  and  Ivibrating;  lover  over  towards 
he  knife,  the  whole  being  kept  Crmily  in  place 
.gaiaat  the  face  of  the  hollow  aorew   by  a  atrong 

— ■ '■'-'- igah^theendoftfce'-"""'"" 

; ;,,.j  on  that  r- 

loUy  the  tame  thiclneaa  from 
rat  to  last.  Catting  up  large  objeota  in  the 
isnner  above  described  ia  net  posaible  with  sny 
tber  form  of  microtome  yet  sonatmcted. 
Almoit  any  seotion-knife — wide  or  BMrow 
bladed— will  fit  into  and  he  irmly  bold  by  the 
knife-olsmp,  which  is,  however,  inlendei  mote 
ipccially  to  hold  an  ordinary  laror.  The  best 
iiors  for  ontting  aeotions  hav»  been  foandto  be 
.jo.e  of  the  beet  make  only,  aaoh  aa  Wade  and 
lliiteher.  or  Joseph  Bodgera  and  Sdds,  of  Sheffield. 
Only  snob  ratoii  as  hoU  an  ed^  well  should  be 

Fiir  ribbon-ratting  by  the  paTsAn  method  tbo 
.wk  eontainlng  tbe  ohieet,  aft«j  it  it  tiiMaed 
id  Boldoiad  to  tba  paraffin  wilb  wBieh  the  bolder 

tilted,  by  meana  of  a  heated  wire.ia  covered  with 
lliin  Boat  of  Boft  parafllQ  or  "  pajaffin-gum,"  and 
:  which  '■obewJDg-giim"  i»  ma*».  (Chewi»)[- 
iin  may  be  rendered  available  for  this  purpoaeif 

is  Belted  at  a  temperature  so»«what  abwe 
niling,  whan  the  lUgar  which   it  oonUma   wili 


the  I 


a   of  c 


.r— .-B P"**  paraffiQ-iBin, 

■d  oB  and  naed  aa  direeted.if 
»ia  find  it  diSwIt  lor  *"' 
tiuoreel.     Thia  enables 


kathem    together  by  their  maagina  as  Ei 
they  B«  cut.    The  ribbons  may  be  aUowed  t 

a  Blip  of  paper,  which  may  b»  drawn  out, « 
Hthe  Bod-iuna  are  cot,  from  sinder  the  be* 
of  the  instrument,  beneath  which  ther-  " 
I  left  for  thia  paryoae  betwecB  the  tnrei 
ipod  upon  whieh  whole  appMa*»» reaU. 
.,tthe  knife  also  remsina  in  th.iaaiei 
.atf  r  at  what  angle  the  cntCii«  edge  la  [ 


ID  barm  to  know 


nglee  height  of  point,  Inolinatleai  of  antling  edge, 
1        Will  yon  kindly  permit  ma  to  dawrihe  thia 
1  aa  a  little  later  I  have  aoanathing  ta  write  in 
t  at  OD  to  the  record  the  tod  has  made,  and  ot- 
der  thia  a  case  where  it  will  dona  baf—  '-  ' — 
fo  ehand  why  the  tool  should  have  ac 
»hat      has? 
The  tool  is  from   llio.    v    ._. 
d      It  weighs  Ulb. ;  eatt  of  steel  »  oenla.    Aj 
eataoB  iU  edge  on  the  table  I  find  oBDMaaarlnf 
to  the  point  ib  IJin.     Up  to  tho  heat  of  the 
tt  ng  edge  ia  l^in.—that  ia,  the  point  of  the  tool 
dep  euedhalow  the  hoiiiontal  ^in.  Ifi  the  width 
the  cutting  edge,  whieh   is  Jin.  wide.     Tnring 
e  protractor  bevel  on  the  elearance  anglea  from 
e  bo    lontal  line  I  find  the  reading  TS".     Htradd- 
g  the  cutting  edge— the  wedge  whioh  is  diiven 
Lioder  the  cAip— I  find  tho  rnding   on  the  pro- 
tractor to  be  ib".    Tha  auma  np  thoa :  CSeaiMM 
ingle  16°   out  of  vertical :   cutting  »ngl»-A«ar 
Ei^m  cutting  edge  haek  and  downward,  SCT  oal  of 
iiimontal.    Thia  Migle  of  aheai  in  grmdtDS  pre- 
lucos  at  the  top  of  the  Iin.  square  bUde  a  faM  of 
'in.    X    Iin.      I    believe   thia  doaoription    to   be 
ii^curate.    This  tool  waa  act  admirably,    ThernKk 
)f  the  sot  screw,  which  held  it  in  the  tool-port,  ii 
iiiit  Bin.  back  from  tho  ontting  point.     The  tnet 
if  the  supporting  eollar  waa  only  Uta.  back  from 
'lie  point.     It  waa  solid,  aa   it  had  bo  blookiDg 


It  villa 
suiUd  to  '. 


right  heiBktwi 

loiu  bloclclng  out  of  level,  wUeb  i 

tilt  anglea  at  whiA  r- 


loriioDtat  poaisioo  ot  their  bodiM. 
D  ordered  the  tool  made  kMW  tha 
le  ioh  tor  whiiA  the  toelwMtoIx 
tool  dieeaer  who  made  it  ooaU  oon- 
latroctiona  he  bat,  and  was  wfUisf 

,„  ,..= maeif  aocordiogly.     What  of  it?   I 

nill  tell  yoo.     1  found  thii  tool  at  work  roo^ihij 

nut  a  lot  ot  abafts  BJin.  diameter  by  2an.le«. 

Weight  in  roBgfa  SMb.    The  tool  waa  workiafU 

wdl— tho  great  curling  obipa  were  piled' nndei  *» 

;be  and  twlr^ug  away  Irom  the  tool  m  away 

liab    all  msokioist*  admire-that  I  atoppeJ  t* 

Ltch  the  spleiMlid  irotk  this  tool  waa  doing,  sad 

I  took  in  the  faalUeas  shape  of  tfce  tool  f or  ths 

he  in  which  iC  was  boiog  used,  the  petfeotMOSl 

luding  and  aettjug.  taw  the  great  chili;  rcU  O. 

'i,d  the  smoke  f  ronUbe  tool  reaching  ha^f-waynp 

„  tho  coiling,  I  beg>«  to  investigate.    The  shaft* 

.era  mwihinery  steel.    For  BJin.  .tjnoond,ai.4 

( i  in  at  tho  oiher,  tkoy  were  tomed  Jown  to  1(10. 

Ala  wa.  done  at  two-  cbipai   Jin.  lednctioaiie 

irat  ch»,  Jin.  the  aeeond ;  Tin.  of  th*ramauinit 

caath  waa  turned  to- SJin.;  the  remauung  Wn. 

„«  turned  to  Siiin.     I  weighed  a  ahs*  J^  l*« 

uming— Wlb.  had  been  removed,     I  timed  At 

■cvoluiioB  and  found  tiia  surf  ace  speed  on  tSeSJio. 

lown  to  Slin,  cula  waa   ISft.  per  miaota.     Tht 

r^  was  40  to  the  inch.      "  &o-  often  dcm 

'    /I  5  ■'  ■       *    ""  ■    *--■-— 11  D«—  ■*.rl»lJ] 

!,y  with 
Howm 


_id  ?  "1  aaked  the  lathoman,  "  Ruw  nearly  tU 
i;.y  without  grinding  «.a>etimes,"  waa  *•«»«'■ 
■'-  do  you  tsm  in  a  day  ?     I  aaked,    H* 

light  a  lali*  tool,  tt » 

I   had  reeemtly  aMu  ► 

tool  there  wsioo 
oH.    With  allmvexpen- 
uenting  and   Iheoriaiag    on  the   poewbilitiee  la 
utting  steel,  here  wa»  a  obaooo  for  vevifl; 


ired,'*Sii 
>>)jeed  and  chip 


boura  without  griudiaf-  I  had 
iitanei  toalsland  to  pltua  steel  U 
Inking  out    but  with  a  lathe  t< 

,     ..__._    i-_»    ...J    ......1.  ...ft        Wii 


isenions    I  had 
id  delighted  lae. 


of  shape  or  aettii^ 
tne  tool  *»•  mads  •>» 
thsf'anytbing-ugw* 
■  had  not  applied  inih» 
g,  this  to3l  had  not  beaa 


"li  , H.«  ai.lf  «.l|..-.ll")l     -  „ 

,(     .,'    i.,-i..M«M.t.    itU..r  anilllary   "I'.;;--  t  -r 

r  , Lvlr  ll.  lb"  knit;  ..car  whioh  tho  Huid 

J „  „,|  ,|| i,  a  tray  Mnw  In  annh  a  way 

,,,;,.,„, Ti,!.  tiav  nt» '"'"  '  *"***  !", 

"■v,:r;;:;:sll:;!£;:  "-■;;"■  ■"■'"»•'" 

^I■M'«v.'l''!'l^I^plM^'''''•'i''■'*■'' ■'■''''"•"'•'■''"'' '''"^^^ 

^  ',.Ir '.°.'.f ',".')mi  «.  llral 'tVlwm«r  iiw  iha  rljhl  I 


The  advantagea  winohthia : 
re,  briefly,  comparatively  ai 
iioy,  rapidity,  and  Bconraoy. 
nr  minute  may  very  readily 


ji  to  a  purple,  cr  biuwo,  or  atraw,  oi  any  cof 
,:olonr.  bS.  It  was  hardened  at  so  low  a  *«» 
iliat  the  scale  was  net  diatutbedia  the  lesst.    Tb) 


,  few  weiring  parU. 


Ill  iiignt  iiauiiiij  "■  B"-  "•*.,,—  , '      -Zj  f,  ,„ 

■  inexperienoed  peteons,  will  also  commend  it  tu 
;,.    teiUher    and    inve.tigalor.  _  Eiperienoe    ha. 


iver'be 'ilaTn   ... 

lU'dge  or  aotoroatio  microto 
f  they  can  have  «je"  » 
ieviee  ia  made  by  Mr.  Zent 


•alched  iu  working,  luaed  iV 
H  from  il,  and  have  the  tool  ant 
ood  without  grinding,  wichcol 
.  tool-poat,  or  being  sharpened  la 
&  au°h  thaiu  aa  I  havadofcrM 


A  GOOD  HECOBD  FOR  A  TUEHIHG 
TOOL.' 

diamond  point  lathe  to'i 

■  r  the  past  tew  minnte 

dimensions,  clearani 


1-  U*VKon  mvtihlo  a  diamond  point  lathe  to-il 
which  has  basied  me  for  the  past  tew  minntes 
.1     _..,  u(  ge'*'"'  'la  dimensions,  clearance 


piper  by  Mr.  S.  W. 


e  had  for  the  ontlsyre- 


."«', ; 


I   then 


should  hav 


igent,  inteieated  griading 
and  aettiug  will  snow  such  resalta  in  whiitlm| 
steel  as  above  recorded,  why  sboald  thara  not  be  ai 
mnch  of  interest  manifested  in  a  noitsJ  ot  thi 
facta,  as  Ibere  faaa  been  in  the  widely  copied  artiel; 
abont  "  a  sold  chiaal  made  from  aheap  tire  steel, 
which,  by  hardening  and  temparingbjaoae  sear* 
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promu,  iTODld  ohip  hud  nuterikl  wbloh  reiiitcd 
■11  efioTM  to  ODt  it  with  b«C  (iMt-it«el  tooli  ?  Whf 
thonld  (he  rMding  pablio  h**e  Ktved  op  u 
marrali  tlie  fast*  ttut  ohilled  iron  hu  bwn  diiUed 
Uuonfbtfa*  kgeng;  of  wmtDeirl;  dlMOTsredwDreC 
pnioeu  of  tcnpuiog  applied  to  tha  dtill,  when  it 
M  >  fkot  tlikt  in  the  difleient  ihoia  in  the  oonntir 
when  ohilled  rolli  ne  turned  enonsh  of  the  bud 
tt-oB  ie  tDTnad  into  ohipe  duly  to  ttill  ■  locomotlTfl 
on  dead  leTel,  If  it  could  all  be  gathered  from  a 
da^'a  entting  and  mod  aa  the  loadingi  of  a  freight 

Whr  ihonld  the  pnblio  be  aii>aoted  to  iwallow 
In  gq^ng  wonder  the  aitoonding  infannation  that 
a  eaiptntar'a  ohiHl,  bj  being  tempaied  by  a 
wondntnl,  newly-diaeovoted  leoret  prooeM,  baa  ont 
innaathon^  it  wee  eo  mnehwood?  And  that 
mallaabla  iioa  iheare  have  been  DODTerted  into 
Bnart  ateal  b;  another  prooeu  ii  moie  of  the 
"rtUB"  whish  ia  goiDg  the  ronndi  of  the  Preu. 
Let'i  analjw  thia  matter  of  turning  oB  1141b.  of 
■taal  at  one  giindiog  of  the  tool.  Almott  a  uabio 
toot  od  ateel  ooDvarted  to  obipa,  tJ  of  a  oabio  foot, 

S,  tor  oaiTanienoa.  HqniviJeDC  to  oatting  oS  a 
p  Jin.  deq>  on  a  ■otCaee  of  40  iqnace  feet, 
grldcap  on  80  iqnars  feet,  or  ^  on  160  square 
and  wita  *  out  ^  deep,  820  square  feet,  ,^in.  ohip. 
That  le  what  t>  taken  oB  on  a  lide  in  turning 
■battinf,  and  under  the  modeni  method  the  ^in, 
ndnoUon  in  diameter  made  in  tnming  ihatting  ii 
dlTlded  among  three  toola— 1.<.,  ■  roughing  tool, 
ODa  maUni  a  aeoond  out,  and  a  tquare-noied 
flnillting  loS.  How  man;  feet  in  length  of  SJin. 
■IwtUng  tamed  to  Vt'"-  'oa^il  b«  representecT  b; 
tbii  SSO  eqnaia  feet,  j,  thick,  whioh  it  ippean  oar 
tool  whioh  ii  under  eonaidention  tamed  off? 
Woold  be  about  4TDft.  in  length,  would  it  not? 
It  aeiiujl  to  me  that  I  beaid  a  ahafting  taro" 
bnggbiS  Bbont  a  tool  itandiog  to  do  ita  ahaie 
Um  ODtbbg  on  80ft.  of  Booh  ibaft,  and  another  m 
Mid  hia  oraek  tool,  to  wbiah  hie  mind  leverla  ai  the 
inooQiparable  one  whioh  ha  baa  nerer  eaan  matobed, 
tnnMd  60ft,  while  stiU  an»beT  man  ram  the 
leeord  np  to  ISOfb  It  it  a  little  like  atoriee  abont 
ling  big  fiata,  ia  it  not  ?    And  it  ii  poaaible 


iiaaaea  are  drawn  forward  into  the  branoh  of  tfae 
,idB  elot,  and  the  pin  of  the  bar  ii  moved  forward 
iothe  eitremity  of  tbe  aJot  behind  the  brantb, 
when  the  oompastee  may  be  pnahed  baok  entirdy 
witbinthe  bodv.  When  the  bu  i>  folded  ov.r 
upon  the  ■bonlder,  a  left  mitre  oan  be  abtaine<J  ; 
and  when  itiaptuhed  back  in  thealotto  the  anglu 
of  the  body  and  blade,  and  then  inolined  ootward 
at  an  anvle  of  W,  a  right  mitre  eaa  be  obtained. 
Both  right  and  left  mitrea  can  be  obtained  ~'" 


i)ater  edge  of  the  body  ii  a  keyhole  eaw,  the  inciT 
<!nd  of  wliioh  ia  ilotted  to  receive  a  pin.aaahOKD 
in  Fig.  2.  To  faoiliUte  tbe  opening  of  the  hw, 
ita  baok  ie  provided  with  a  nick  for  reoeiving  the 
iJiambDail  for  lifting  it  out  af  ita  ilot.  In  One 
ids  of  the  body,  near  the  middle,  and  at  one  end, 
._re  lecnred  apirtt-leTsl  bolba,  wbioh  are  oaed  fiir 
leTflling  and  plumbing  in  tJie  nmal  way.     In.  a 

iverte  groove  in  one  lide  of  the  body  u  a  ited 

A,  Fig,  3,  whioh  ia  bent  at  right  anglea  at  its 

emity  toward  the  blade,  and  ii  formed  intu  a 

knife  having  a  thank  projecting  tbracgb  aslotiu 
the  blade,  to  reoeivo  a  nnt  for  ulamping  the  knife 
in  an;  deiired  poBition  in  tbe  ilot.  This  knifi  ia 
Jeaiguad  for  outtiog  lace  atringa  for  belting,  and 
is  mwle  adjaatable,  to  admit  of  outting  lacea  u£ 
diflerent  widths  When  not  in  uia,  the  knife 
moved  into  a  noteh  in  tbe  edge  of  the  body. 


ahafting  nnaided,  and 
^^^ooomS^d, 
a  the  — ' 


letfaf 


riu  be  beaten  oat  of  sight 

all  in.    Bnt  in  the  meantime 

point  from 


when  tM  retnma 

I   ahaU   think   that   for 

IJln.  X  lin.  il«el,  with  muoh  of  ita  work  done 
depth  of  cut  oovering  tbe  entire  depth  of  cut  ol 
nieta  the  blade  was  oapable,  tbia,  whioh  I ' 
dewxibad,  ia  worthy  of  notioe. 


OOMBINATIOH  TOOL  FOR  SQUAAIHa. 
LBVXLLINa,  &o. 

TBJt  engraving  repraaenla  a  tool  whioh  baa  been 
raoently    patented     by    Mr.     David 


HOW    TO    MAES    A   POCKET 

ACCnUULATOa. 

TIHS  following   method  of   making  a  pocket 

I  aocomnlator  ii  given  in  the  ifagatine  of  the 
^Taahory    Technical     College    over    the    initjult 

R.  L.  D.":— 

There  are  eevera]  kinds  of  pooket  aoanmnlatora 
n  exiatcDoe.  There  ia  the  thick  one,  wboie  box  u 
jiade  of  ebonite,  the  thin  one  made  with  lead 
oaaing,  and  tbe  thin  oae  made  of  ebonite,  ui 
these  the  last  !■  the  moat  convenient  and  portable 
The  ebonite  box,  with  the  aooompanying  top,  ninj 
very  oheaply.     Tbe  boiea  aia  made 

^ lion  down  the  middle  to  form  two  oollfl 

The  first  step  ie  either  to  Khellac  varDiih  or  oovi:i 
with  elsatia  glne  tbe  edges  of  the  paitiUon,  t 
make  it  watertight ;  the  next  ia  to  make  Iho  plak-* 
The  timpi  eat  plan  ii  to  gat  a  plate  of  lead  about /^u^ 
tbiok,  and  cut  it  up  into  six  stripa  joat  bri,.i< 
enough  (isy  lin.)  to  go  into  the  cells,  three  In  eatb 
-"-    by    aide;   the  usual  length  for  theas  atri|js 

t  Bin.,  dapeadiog  on  oironmstanoea.    Each  ul 

theae  atrips  ihoald  be  made  with  a  lug  at  one  crl 
to  proisot  ontiide  the  cell.  The  top  of  obouito  u 
then  divided  into  two,  and  each  half  caref  ally  itiLi 
into  the  inside  of  eaoh  cell.  Each  half  then  in: 
three  bolss  oat  in  it  for  the  Ings  lo  come  thron^li 
and  a  bole  throngh  which  to  pour  the  acid  into  ilit 
cells.  The  six  strips  ace  then  placed  in  poailio.j 
three  in  each  cell,  with  two  indiuubbcr  bai^J: 
passed  round  the  middle  strip  of  each  cell ;  -.in 
band  should  go  round  vertically,  not  hoiizontall) 
This  will  be  sufficient  to  iaaulate  them  from  end 
other.  A  baud  may  b«  placed  roand  all  three,  i 
preferred,  to  steady  them,  bat  is  not  neocamr}- 
Tha  topi  are  then  pnt  in  and  glued  in  oarefallv 
■  ■  ■  .._....-._-  u_,_  --ijft where laa-=.gi 


c  from 


eylioden,  laying  off  anglea,  starting  a  taw  kerf  tot 
entting  a  keyhole,  and  for  cutting  lace  leathers  for 
baiting.  Inona  edge  of  tbe  bodir  ia  a  groove,  held 
in  one  and  of  which  ia  a  square  blade  which  ia  cut 
away  at  an  angle  of  46°  upon  its  inner  edge,  bj 
form  a  bevelled  ahoolder  for  ceceivingand  Bupport- 
taf  the  and  of  a  slotted  bar,  wben  in  the  position 
(bvwn  In  Fig.  1.  ThU  bar  is  Gtl«d  in  the  alot,  and 
k  proridad  with  a  pivotal  pin  projecting  throng) i 
a  tMond  alot  famed  in  tbe  side  of  the  body.  Tbi? 
^nnfatiaathe  bar  in  the  body,  while  admittiuij 
of  adjoatlnf  it  in  poaition  tor  nse  oi  folding  itinlu 
tk*  MdywDan  not  in  ose.    The  end  of  the  teoom! 

•  ' *-"-^),  ii  onrved  towards  the  blad*. 

nd  ia  branched.     In  tbe  maii^ 
L  thin  pail  of  oompiaaea  wi 
-  "-|g  through   ths   side  s' 
■a  the  slotted  bar,  th«  ec 


..  ide.    There  are  then  ,, 

Inga  of  lead  projecting  ont  from  thia,  three  in  i  ■ 
haifandthr«iQ  the' other.  The  two  outer  1l 
of  one  cell  are  then  joined  to  the  inner  lug  of  t 
other  cell  i  the  inner  lag  of  the  first  cell  is  fi^ 

into  that  end  of  the  top,  and  the  two  outer  lugs 
the  second  are   fixed   to   another   binding  snii. 

former  in  tbe  other  half  uf  tbe  top,  A  small  gl, 
tube  about  jin.  long  it  then  placed  in  each  uf  I 
two  remaining  holes.  A  layer  of  glne  ia  then  ]>ui. 
all  over  this,  so  that  tbe  only  parte  projecting  iiri- 
tbe  binding  screws  and  the  tops  of  the  two  gLi^'j 
tabfs.  The  binding  icrsv,  which  is  oonnactt^ 
with  the  centre  plate  of  the  first  oell,  is  tbti 
marked  +,  and  the  other  — ,  as  the  centre  platat  ir 
each  cell  will  be  the  +  platei.  Acid  is  then  rui 
inta  the  oell),  the  proportion  of  acid  (owatar  bcic). 
one  in  til.  The  cells  are  then  charged,  discharged, 
and  reversed  a  large  numbtr  of  times  till  fit  lui 
use.  When  need  in  the  pocket,  the  glsaa  tobe* 
should  be  closed  with  gnttaperaba  stoppers.  1'hr 
aooumulalor  msy  be  used  before  the  plates  are  fully 
formed  ;  but  the  forming  prooeas  sbould  oontitiuu 
till  tbe  plates  have  a  capacity  of  about  twoarapire 
bonrs.  The  B.H.F,  of  these  cells  is  four  volta.  It 
is  advisable  to  make  a  case  of  aome  lort  for  thu 
accnmolator,  in  oaae  there  should  be  any  sligbt 
leakage  of  acid,  which  would  otbarwisa  huvd 
disaatroui  conaeqaencee  on  (he  wearer's  otoLicit. 
Of  ooorae  these  cells  will  not  stand  much  rojgh 
treatment,  bnt  must  be  nsed  oarefnlly.  The  total 
ooat,  when  made  in  the  way  dewribed,  ia  very 
email,  only  amooating  to  a  few  tbiUinga. 


M 


TEE  HTDHOPHONE. 

..  A.  PARES,  of   Alton*  (Germany),  has 

_    devised  an  eitremaly  ingenioni  apinrataa 

deteoting  leaki(e  in  water   maina,   and  the 

jmpanyi^  fivnre  givaa  an  illnalration  of  ik    A 

rod  nuda  ol  a  anbttMiee  that  oonduota  eoMtd 

well.  This  rod  it  held  in  a  vertical  position  bj  ■ 
tripod,  and  Ut  ita  nppar  aitnnity  u  attaohaA  a 
metallic  box  oontaining  a  microphone,  H.  "nta 
nppaiatua  ia  oompleted^  a  regenerative  dry  pile, 
a,  B  telephone  receiver,  T,  and  a  paar-ahapad  ean- 
tact-maker,  K,  that  parmita  of  leaving  tha  pile 


circait  open,  and  of  cloaing  it  anly  at  the  mouMMt 
of  obaervation.  On  moving  the  r»d  A  over  tka 
water-pipe,  any  leak  oan  be  distinctly  heard  bv  the 
ear.  It  aprears  that  the  aensitiveness  of  tha 
apparatus  u  sucb  that  the  slightest  leak  in  Uu 
pipes  inside  of  a  house  oan  ha  aaoertained  froH  the 
street.  When  the  observatioD  is  made  in  a  nUae 
where  there  ia  mooh  noiae.  It  ia  wall  to  oaeTva 
talephone  receivara,  or,  if  bnt  one  be  used,  to  oloea 
one  ear  by  means  of  a  small  device  which  Mr. 
Pares  oalls  an  antiphone,  and  which  forma  one  af 
the  adjuncU  of  the  apparatus.  The  mieropbone  la 
--  oOQstruoted  that  it  can  bo  fixed  directly  toia 
ter  conduit.— io  Lumiire  EUtlriiue. 


THE  THXEUOFILE  AND  SBC0NDAB7 
BATTEHIES  A8  A  OONVEKmHT 
MEANS  OF  PRODUCINO  ELXC- 
TRICITT  FOR  MEDICAL  AHD  BITR- 
GICAL  BATTERIES.* 

ELECTRICITY  has  never  played  so  important 
a  part  in  the  routine  of  daily  practiaa  and 
consulting-room  work  aa  ita  undoubted  utefab 


thermometer,  we  find  that,  while  these  are  in  the 
hands  of  ovary  physician  and  Burgeon,  eleetriaity 
is  hardly  met  with  at  work,  aave  in  the  ehsmbera 
of  a  few  speoialisla  and  in  a  few  well-«qaippad 
huepitala.  .      , 

I  ffiah  to  direct  the  attention  of  the  profeeaian 
to  a  method  by  which  electricity  in  all  its  ftirsii 
can  be  readily  and  aaaily  obtained  at  all  timoa,  by 
arrangemenla  that  are  eaaily  and  conveniently 
maiiBgod,  that  are  little  liable  tc  —>  "•''  "'  -"J"- 
■    lan  be  proonref"  -' -" — 


g  initial  ei 


ittanded  with  the  minimum  of  inconveoienoe.    I 
do  not  claim  that  the  arrangement  I  advocate  Uw 
adoption  of   is  all  we  coold  wish   it  to  be ;  bnt 
believe  it  ia  a  very  great  ttep  indeed  in  sdvaoea  of 
tbe  plans  hitherto  proposed,  and  ia  likely  to  satiify 
a  large  number  wboae  employment  o(  etectrlai^ 
in  practice  is  at  present  hampered  or  prevented  by 
the  drawbacks  tlial  have  been   mentioned.    Tbe 
plan  ii  not  my  own.    It  was  aaggested  to  mo  last 
year  by  Mr.  J.  W.  Swan,  tbe  well-known  inventor 
of  the    incandoaoant  lamp    that  bears   hia  nam*. 
He  pointed  out  to  me  that  the  employment 
-'   — lopile   aa  a   generator   of    electriol* 
Sly  be  of  oontideraUa  lervioe  W  "• 
Dfaiaion,  and  he  was  good  enougbl 
himself  in  tbe  matter  and  work  oai  M 


probab^  bi 


•  Kttraolad  from  a  paptr  by  At.li.  OOSIO* 
feaaor  of  Boigirj,  Onlvanttj  o(  s,berdscn,  in  m 
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'■"I" 


'1  nut  lu^t-.il  ii^vtt  fTiOii-limiivl.  • 
1  (•■•nr-ii  <!t»nra(  tbi",  1  .-•p.t,;, 
<ai>ta,  and  lii  'IcifiMd  Khi  u.tkna 
.  'I'hn  tlii>rin'.f.il*,«bi>;b  fun.*  I 
lit  tba  KTruiscmiint,  i*  (Mmpii-Hi 


.  IV  >  pdniou  of  praeipiUte  (thkt  uti  the  filteiuid 
-.sai  <f3  t^a   bckkai)  ua  theo  dried,  plMMl  in  a 

I  b'.tecliiii  CTDcibte,  %ai  hcatMl,  very  cautioutlj  it 
=ni.ud  fiDKlIjr  more  itruDgly  after  tba  hi" 

'    of  iliCii  nkric  acid.      Small  quatitiea  of 


'lOtaiainK  tirvat;  pair*  ir. 
.1   I'li'iiKiiU  am   On,  H|xjt<ii.     I'M  f/ur  aa-'jii. 

■■ELrc.  Biiil  an  cuDBiietMJ  Uji(«tli';r  in  H;ri«4— lA., 

<(  IKiHilIni  pulv  uf  uiin  (lTUU|i  ii  aUiilifl  ti  -Jti 

<f{i>t.i*''  uf  lliu  tiMt,    K«eh  grunp  lia<i  in  i:<  r*atre 

ij.iH  ItiiiiM-n  bnniir,lli«  burn«ci  all  tn^piivd  bj 

91  •iiiiiiciii  |ii]>-,  hut  with  tap*  lu  plaead  tb^*.  th.cjr 

ay  Im  iixil  M-paratrlj  If  noininiil :  and  »b«n  IL*    ..  .... , 

riK-rH  are  lit,  ths  dlltennnuf  t«nip«ratura  tit-   li'^a  «: 

•■(■II  tb<;  i>at<;r  nod  inai-r  en'li  uf  the  pair'  tif '  t;.>m  u 

-riii-nli  (envrate*  a  anmnt  of  elc<!tiifi*.v.  ft«b>  driTbi 

Llixul,  but  Tcry  eunrcninit.  ninw  iu  fe^blto'i*   «fti«-x;..a-.Mcs,  -.i*  »4t=.  lai  ••t.-i^l 

r,    ■>■,  ciuDp  n^attd  fur,  and  it«  e-iovenl^nw.  re-   ur*lh:a.  wiare  s:  ii  ..^u;  5a.j  ;•  i-t  g-cici- 

iririh'na  ittbH-«  unly  the  turning  un  and  light-- ■4!T::t.     Taa  'AU<4sr:-..a  -.t  t  tir<^'.ci:a  coirer 

....rtlii-gaaiwunnueatiunablo.  Tbe'i^ ihtnn'ibllei   Sw^ii  lian  in»  ti.-:  £=*— =»"  ft^-ui  .i-^t«  a 

....   I.„l..™v  „,  . t;.._  _.„  .-    „_  ...:  -^=-   ti-,l^,^V^"^-"«uU^en*  ■ 

a  nrr  e^xbcn.>s«  isbi  a  m>i*. 
i'i  tj  uii^'jfii.  Vitta  rc'i-.irad  f'>r 
:h«  c.Lia^tori  are  rixp!f  atu^iieii 

.:.■_.:_-■...    -    ^3;;i2g.[t,,ak.      IliCh 


of  the 


..        .-iM»  can,-*; 'if  i«.::=:=f  tLea.    Ia 

CM  i.f  :L«  t=:v»a.p«  th'!  fnaiMt  is  ;nn3»nM 

tt-  'r*^  tiM  heat  A  ia*  .iim;a  =f*4  m  mesk-  . 

th«a._a=d  f loa  liM  c«*iii ^  «f  kMpms 

■--  ■  ■-  -  Tcfjfter. 

i"--»gcs,  -.: 


r  ltobicck,of  I'll 

nLritiHiniTD  force  of  about 
.  p^i^  of  clcmenU— that  i, 
IV  i{r<iiipii,  ciiiial,  Sij,  toifCTi 


To^y  ;iie  an   nT>, 


;lrcd  daring  the  decompodtion 
oxa.atw.  which  maT  occuioa  lou  by  projcatiun. 
Tc«  t:>«r  nit  aDtcn  into  decomposition  at  llO'C^ 
ae^i  d<iuD>ie«  if  heated  more  itrongly.  Tba  mu- 
;ir::  u',l  it  decoiiipu!«iat  IG3'aomeiihat  violcDttr 
isco  mtrcDroni  lah  aad  carbonio  acid.  Inatead  u 
4eeuap(Bing  lucxiie  acid  is  it*  aalta  by  heat  ilinu, 
It  may  b*  G*>lro}«d  by  beating  witli  itmng  fil- 
phvi;  or  pheaphoric  acid,  vith  perminjaaia  arid, 
ehi^mie  acid,  ot  fritb  cblorina  in  an  alkolina  lulii- 

A*  for  tbe  metali  of  groap  IV.,  nialia  ociJ 
tsro*t  doira  uiLktloui,  ctibaltoua,  maDganoii, 
Ierr»iu,  and  uranuni  oxidw,  and  alio  line  oiidr, 
from  tbeirnestial  or  mudaiately  acid  aolntioniu 
ap^icjly  Bilnble  uial.tei.  Ja  Ihii  group,  ounifr 
-iucutty.  fetroui,  maagaaouii,  and  ursnoui  oikla 
may  t«  *«parated.  by  means  of  oxalio  acid.fiui 
Tba  faimlj 


tiiiniiiii'i^  a  rmall  Inoandeicent  hmp.  A  tli^t  | 
t>t.-r;k'i<>n  in  the  Hiermopilc  would  Jidapt  it  f<>r' 
linit  iiMiA  with  ipirit*  of  wine,  or  even  with ' 
Ariiflia.  .Several  u{  tlieie  tbcioiopilei  can  be 
rr^nRfd  in  acriet,  with  a  g«in  in  tl;cir..m.itii« 
tTilC  I'lTrufpjniling  to  the  inoreaoe  in  ihe  number  ' 
I!  olcmctiCa  added,  but  at  tbe  coit  of  in  incre.'n  I 
:i  ini'i.il  cJ^iicnie,  nud,  from  tbcir  bulk,  a  liteuing  : 
£  oon  wait  lice.  Were  they  to  come  into  gerotol 
I'.e,  tlii-ir  butk  could  be  cunsidsrably  reduced  by : 
olUK  flight  atMiatioQi,  I 

'L'hc  thermopile  aUine,  bowcTer,  ii  iniufficient  i 
icir  tho  )iuTpo>ca  ot  the  practitioner.  To  render  it 
Liaeful.  it  requires  tu  be  lapplemented  by  tba 
»oaun!liiry  buttery,  or  occumnlator,  aa  It  is  aunie- 
biincK  r.AUed.  With  thia  addition  in  a  luitable 
f'irm,  (i-jrlabillty  being  the  chief  point,  the 
ni^piritu'  is  romilote.  The  aecoadary  batterici 
wl)li-b  Mr.  ;$wau  designed  for  me  for  tbii  pur|Hi<e, 
aonairt  of  two  portabli-  vulcanite  l>oie«,  each  itin. 
txi'iarij  ntid  )fin.  high.  Each  box  oontaini  twocclli 
arrin^il  nn  the  principle  ot  I'lanli',  with  dementi 
uf  lojil  and  pvioiidi)  of  lead,  in  dilute  anlpburic 
Hniil  of  .inu  to  ten  in  »r«ngth.  Each  ia  uluted  by 
nn  in'li.irulibvr  washer  and  a  lid  clamped  im  by  a 
■xr^v,  to  prevent  their  rpilltng  when  carried,  a 
rint;-h:iiidle  Wing  atliehed  fur  thin  purpone.  Tbej 
sun,  like  onlinary  galTanic  oelli,  Iwuaed  ■•'paratelj 
AT  in  cmJunoUoB.  Kauh  weiglii,  when  tilled  and 
flharj^l,  illli.  luz.  Ur.  Swan  writri  concerning 
th»iii : — "The  object  in  dividing  the  batteriea  is 
lliBf  thi'To  may  be  nn  nnnecesaary  weight  to  carry 
wh-ro  the  iHiwat  ot  one  ballery  Itwo  colls)  ii 
Millirieiil.  and  It  wiU  be  anlBeient  for  gnrgieal 
hiiiigu  fur  eye  and  thnnt  eiaminalion.  For 
I'li'i'ii  r-al   ruuterv    thi>    iMmbination    ot    the  two 

'' 'Ii.'-.   i„    nn.<lwl.      The    ilirnu.ipile    ban   jiiiX 

l»>v.'.ir  <'ii<iu|;lt  I.I  cliariic  luiii  lutlcry  at  a  tjuie  whi'o 
tile  I!  w  in  dill  very  fully  tnrned  un — ibat  ia.  when 
«...  1I...U..  Jiu.1  bums  uboTo  the  talc  dise.  Tnder 
tliiM.  <^>ii,iiii„iM  the  Iheriuopile  will  nend  ^  or  0  i! 
«f  Hii  nni|HT..  throUKb  <>n«   ot  th.'  batteii.#.  and 

• Imi  in  pr.<)>er  for  n  lottery  of  (hii  siae. 

"K>»i[i  llie  corer  iJiould  bo  removed,  aud 
"'•'  •■•I  i.il.U  ot  bluUing-pHper  laid  on  (he  mouth 
•'  Ibi-  l>.,H..ry  lo  inl..te<-|>t  the  bubbles  ot  ga<  that 
I."  ri.>iii  ||„.  |i,|nlil.  It  i«  nrrpasaty  to  make  np 
or  lbi.  („„„f  imuiilliy  MhllDglotbat  Intbenlli 

>«■■ I-  to  iHiv.'r  the  plati'ii.    'I'he  battery  ihuuld 

lot  III.  i.ll.iwivl  lo  Imsinie  eituipletely  di»i'hiTged, 

'■"'  '-'■  T  it  aUonliLaa  mm  aa  poMilile,  be 

i.urihI  and  left  ».<.  Tlw  only  |<art  ot  the 
i^-'iy  til  Ki't  unl  ot  iiTtler  i*  the  ninneoti'— 
III..  )HHitJTi.  |>l:iie  aud  the  ont«i 
Ixil.  it  14  vi'ry  eu*y  l.>  reiKilr,  ami  I  think 
liHli.  or  luithmi;  Iwynnil  that  will  irquira 
•>  l.>lhi>l<iillerii-ifiira1>ms  time.  Srveral 
l<l..llinupatH.r  nmnd  thejolntot  the  lid 
o>  i>  w,.ii.r|in»r  <M<  lo  oontain  the  whole, 
''III  ill  iMrla  i>(  aeiil  Htaiiiini;  theelulbei  uf 
niKiryini:  "■" 
■liiiiiiK  till!  |<«*t  two  luuntha,  anbjecteil 

>i; nt  tiiinuapvrmittr>ti  of  lirurtire. 

■Ill  It  rorniutrlj  nrery  (inrpoM.  aavo  that 
iiiii;  nii'i'l  by  I  III.  clpptrii  magnet,  anil  hare 

1  Ihi  iiiiil!<ili.<l.    TIlK  iMtteriPH  yield  a 

qtiiit  ..iiirpiil,  ran  Iw  alloiiheirtu  the 

•  "jiJ   r<-r   rar.ulix»tion,  aitawar  well  fur 

ii '. I  an.  vi'iy  ninveiiient  Tor  illnmlna- 

"x.irih  ,iiii|  I'NaiulmiiK  tiir  trutxlnui'noy  in 

'J'bi.v  i.ri.  vi'ry  rtlbilent  fur  the 

^ililiK.wlirli  rnllyobatged, 

Matlniiin  >,,r„ ->■;■- ■■ " 

.     WU 


ti  b  iv«  tu  te  at-.a;3«d  to  tLe  cu::da.ton  for 

ihe  GnenF**  ot   tiie  preci  pica  tea.     Both  ar 

■  palingiy   luluble.      Uatfaei   more   loluble 

t  carrent.    In  jilTan^pnn;tar«  I  bar*  no-. 

lemjQ  yellow,  reiy  suble  ferric  oxalate,  a 

1  an  .>p;>  r-.ca::y  uf  using  them,  be:  in  e:ce- 

Tae  line  lalt   ii  moit  readily  and  com 

ilcaniv  ivr.utnr  th?  instrument  is  :.^:an<itd  to  the 

.r.;i-ic:ori  aud  the  circuit  c-mpleted  i.;  th*  moment 
;f;r*d  1  y  the  bu-.ton  being  olu^eJ.  1  a-as  Lleatird 
'■ ■  ■•■  -■- '■' ■--  -■-  ->ai,andin 


u.'loij  by  a  t  Jia  hi;  ..f  tJvered  cjpj'cr  wire. 
Ujrin'  the  two  mMntht  in  wbica  I  hive  cm- 
loytd  the  .ilmvc  arrangement,  it  hat  bcnn  in 
Imoit  daily  uje,  aud  its  efficiency  ha*  been  teitad 
a  every  way ;  yet  tha  cecijudary  Itatlrries  have 
nly  thri.v  r.:oaireii  to  be  charged  bv  lighting  the 
berin«|.ile  f..r  a  few  hours.  The  convL-uiniu'e  of 
Ihe  wh.di-.  and  iti  inperiority  toauy  of  tbemBihods 

'•■''■ sugBtfsled,  are    »>i   Very  striking,  that  1 

:ingly  rtviummcnd  it  to  Ihe  ni>tit-a  uf  my 
pTufeiiional  brethren  in  the  very  itrungast  terms. 


Wi 


mil 


bai 


iM.ly 


i  iniiynoargra. 
whiM  hot,  ami 


i.dJii'Oinl  loWiinU  t)in  |iactii  to  Iw  illn- 


methud  of  at'ac 

■  ^j;'"   "lippia;  ia-. 

[uickly  connected  ur  i 


OXALIC  ACID   FOB    THS    BEPAKA- 
TION  OF  VARIOUS  METALS.' 

1  F  OS  ill,-  acid  if  iJd*,l  lo  the  sulnt  ioni  i.t  different 
1  K-.r.u-ju>a  n„tii,-nvutr,il  or  faintly  acid- 
there  are  pniduoe.1  in  the  majority  uf  such  solu- 
tions preeiiiitatef  of  inioloble  or  sparingly  soluble 
iixalatrs.     In  a  few  eaaes  only  there  takes  place  no 


leuf  thehighe 


a  metallic  acid.    A  piecipitatian  ol 
ic  at  the  alkaline  metals,  and  in  tht 


This 


la  uf 


unly  uf  di        .,  „  .  „ 

of  uxidation  of  the  abure  acidi,  but  alio  of  separa- 
tion, igoalitatively  and  quantitatively,  ot  the 
mctala  in  rjueslion  in  their  higher  cumpuundsfrom 
a  Rreat  nnmber  of  other  metals.  Setting  aside 
Ki.ld  and  phitinnm.  we  God  that  anong  the  metals 
of  group  VI.  atannoua  oxide  and  antimuny  teroxide 
rated  from  their  solutions  by  oxalic  acid, 
pieoipitatiun  ensaea  in  tbe  sulniions  of 

ijtide,  antimonio  acid,  and  ot  tho  arienic 

ociila.    All  the  metals  ot  group  V.  are  preoipiuted 
hy  oxalin  aeid. 
'Tho  oxalates  of  lead,  biemnth,  silver. copper,  and 


:parat«d  by  cv»iuratin(  its  suluiions  mixed  litli 
■light  excess  ul  oi,ilic  acid-  Thia  behavioDisf 
the  ime  salt  mutt  be  kept  in  miml  in  quantitatin 
auilyws.  Tha  cumjilaie  liepaiatiun  at  all  Ifat 
precipitates  producvU  bv  oialio  acid  is  much  fcs- 
moied  by  tha  time  allowed.  The  metala  of  gnm; 
IV.  rer|nira  mora  than  tboie  of  group  V.  II  Is 
Ihe  loluilona  aupcrsaturated  with  oxalic  aeid  ihtn 
is  added  a  solution  of  ammonium  chloride  si 
nitrate,  tho  icparation  uf  the  inioluble  oialatH  ii 
mnJi  prumuttiL 

A  rapid  and  complete  separation  of  all  Ilist 
salts  is  tiiected  by  evaporating  down  the  sulalion 
■ritb  a  klinbl  exceti  of  uxaliu  s:id,  and  takisi  np 
the  soluble  matters  in  a  Lttls  water.  A  TuUiiJi- 
tation  ot  volatile  chlorides  undir  these  oitciua- 
•tances  does  not  take  place  if  oxalic  acid  is  pretsDl 
in  exeesn.  even  in  case  of  irseaiuus  compouit. 
Dilute  sulphuric  and  nitric  acidadu  not  appceciiblj 
iiiareaie  the  solubility  uf  oxalati:i  which  areii- 
toluble  in  pure  water  and  in  dilute  uialic  udil. 
Uydrucbloric  at  id.  even  if  dilute,  has  a  decidtdlf 


Hilar 


s  the  s 


oxalic  acid  upon  various  insoluble  oi  .  . 
of  tha  iusoluhla  oxalates  combine  with  theslki- 
lina  oxalates  tu  form  soluble  double  salts.  Eiop- 
tions  are  the  slrunlium,  barium,  calcium,  tdvtt, 


dissolv 

1 

n    hut 

lolulio 

The  ba 

soluble 

uitj  ot  t 

a 

11,  mni 
oluble 

agam 

aium 

if  laiport- 
ance,  aa  eva^ration  ia  the  quickeat,  limplcit,  and 
most  certam  method  of  separating  the  suiablt 
cumpouods  qna^tilatively  from  tbe  insoluble.  It 
such  solutions  tbe  uialic  acid  must  ba  present  is 
alight  excess.  It  tbe  evaporated  residue  it  tieited 
with  water,  tba  soluble  oialatei  ore  diMulred 
without  decom|Waition.  aud  may  then  be  sepiiated 
tiom  tbe  insoluble  by  hltratiun. 

Ammonia  pruducea  nj  precipitatea  inthesoln- 

preoipllates  ut  uxides  or  uf  baaio  salts  are  formed 

chromium,  and  aluminnm  oxides.  Alkaline  pbos- 
phutes  aud  borates,  which,  like  ammonia,  pie- 
uipitatc  all  these  solatioua  in  the  absence  of  oialio 
acid,  occasion  no  deposits  in  ila  presence.  This 
r  of  tin  nnd  antimony  aulutioni  with 
afiurds  a  simple  meaps  fur  the  aepantion 
o  metala.  Kven  in  soluti>ins  cuntaiDing 
tin  is  thrown  down  tree  from 


xalic  a 


while  I 


isaiH 


.  both  ii 

ds,srBn 

ringly  solu 


Joppar,  and  is 


IB  ■iwriUKi}'  auiu.iio.      ..uj.^...,  >.. 

matals,  should  be  thrown  down  only  from  but 
liiinid^  preferably  hy  a  boiling  solution  of  oxalic 
aciil  or  by  adiiiujr  to  the  bulling  solution  a  suffi- 
oieney  of  linely-pulveiised  oxalic  aeid,  as  the  pre- 
iiipitatua  in  boitiug  sulutions  subside  more  rapidly. 
AUartho  llijuid  has  become  dear  it  ia  filtered  by 
ileoantatiun,  so  that  the  least  possible  quantity  ol 
tho  precipitate  ia  brought  upon  tha  filter.    The 

■  Uy  G.  LucEOw,  la  Zelltckrifl  t»r  Analyi.Clirmir. 


m   oxalate, 
dissolved 
eaoid,and 

D  hydrochloric   acid,  mixed 
eprecipiUted  with  ammonia. 

ava  to  ex 

ot  both,  w 
uinuted  san 

mine  an  alloy  ot  tin,  or  anti- 
th  lead,  copper,  line,  or  iron, 
pie  is   diaaulvcd  in  a  small 
,  oxalic  acid  is  added  tu  the 

behavii 


boiling  solution  su  lung  as  a  ptecipitaic  is  pro- 
duced, the  inaolnble  oxalates  are  alluffed  to  aettle 
on  cooling,  or  ihe  aolutton  along  with  tho  pre- 
cipitate is  Btaporated  to  dryness  on  the  water-bath 
and  taken  up  again  iu  a  little  water.  The  separa- 
tion ut  the  precipitate  frou)  Ihe  liquid  is  best 
eSacted  by  decantation  through  a  duubla  filter, 
bringing  upon  the  Slter  as  little  as  posaible  uf  the 
[ureaipitate.  In  quantitative  oparittions  the  pre- 
cipitate and  the  lUtei  are  freed  from  soluble  por- 
tions by  meant  uf  a  dilute  aolution  uf  oxalic  acid, 
and  both  arc  then  dried  and  caulioualy  ignited.  In 
tha  solaUon  are  fuond  th*  tin,  itoo,  ud  anticMny 
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1  it!  oonnnltni  into  uitimouia  &Dld  hit*  been  com- 
Halt,  and  thi  anoiiiD  u  uieaioai  or  uienio  kold. 
ka  rarion*  oiklatei  us  oot  fttKolaUlj  iaiotDbli  in 
ntar  u>d  dilate  oxftlia  wid,  tnou  of  tbem  may 
M  found  in  tfaa  Mjlution  oDntoiiiiiig  tbatin,  antt- 
Bony,  ud  iioD,  and  mnst  be  oODiOdered  in  aoaa- 
sta  qnaotlUtiTB  opsratiOQa. 

In  the  tnatmene  of  the  area,  illoj*,  An.,  with 
ujoa  ztp»,  it  ii  well,  in  caaa  antimony  ia  pcetenb 
n  lugeqnaatit]',  to  mix  Che solation,  before  addin).- 
1m  oxftlio  acid,  with  obloriae  until  a  dietinet  aait 
wrmaiient  odonr  of  chlorine  is  perceptible,  In  order 
o  malta  inre  that  all  aQtimony  ia  preient  aa  anti- 
nooia  acid.  In  pretence  of  liao  it  i«  aafeat  either 
«  •raporate  dawn  the  Bolntion  (after  addition  of 
atiie  acid)  upon  the  water  batb,  or  to  ailow  the 
am*  oialio  iolntion,  mixed  with  ammonium 
Uoiide  or  nitcata,  to  stand  for  aome  honn. 

In  oidsi  not  to  introduce  an  excess  of  acid. 
>']  gnn.  of  the  ore  or  allay  reqaires  Id.o.  aqna 
t(ik  made  np  of  S  to  4  to1>.  hrdroehlorio  acid 
p-Sr.  1-2  andlTol.  nitrii 
Xtd  that  thla  01  ^im.  r 
ijrtaliiD*  oiaUia  acid 
oavert  all  tbediaaolTed  metala'into  oxalatei.  li 
pwingly  iolBble  cUoridea  or  lulphatea  aeparatt 
nt  In  the  aolntion,  they  msy  be  traniformed  into 
ha  BOtreiponding  oialatea  by  boiling  with  a  alight 
xeeiaof  oulicaoid. 

If  alloya  containing  tin  are  treated  with 

Old,  the  inpernatant  liqnid  evaporated  to  expel. 
itiu  acid,  the  raiidue  or  ita  inaalnble  portion 
loiatcned  with-a  little  hydroDfaloiic  acid,  digeated 
rith  a  strong  lolutioa  of  oxalic  acid  until  tho 
Tdroehlocio  acid  is  expelled,  oxide  ii  diuulTed. 
rnile  any  metala  preient  forming  iniolnbie  aia- 
it<i  paaa  into  the  piecipitate.  Antimonic  acid 
iveparedwith  iticng  nitrie  acid  does  not  poaseai. 
bia  property;  but  the  meta-aotimonie  acid 
oimed  by  the  aotion  of  water  on  antimony  per- 
Uoiide.  fiolntiona  of  antimonic  acid  mixed  with 
zalie  aoid  remain,  therefore,  clear  on  dilntioc 
ritta  water.  It  is  possible  that  this  differenl 
4haTioni  of  tin  oiide  and  antimonie  acid  maj 
sad  to  a  aaparation  of  the  two  mstala. 


SCIENTIFIC  SOCIETIES. 

tOTAL     MICROSCOPICAL     BOCIETT. 

rHB  leventh  meeting  of  the  session  was  held  on 
the  I3th   nlL   at   King's  CoUega,  W.C.,  the 
nsident  (tha  Rbt.  Dr.  DiUinger,  P.R.S.)  in  the 

A  lettai  from  Hr.  B.  W.  Thomas,  of  Chicago, 
■Ui  reference  to  the  13  slides  of  diatomaeese,  im., 
pntanted  to  the  Society  (some  of  which  were  ex- 
tibited  noder  microscopes  in  the  room),  wu  read. 
ICi.  Thomas  suggested  the  necasBitv  of  baring 
Mudard  Maltwood  finders. 

Hi.  Beck  said  there  bad  been  spnrious  imita- 
tina  of  Maltwood'a  finders,  so  that  it  was  impos- 
■iUa  tt  rnurantee  Uie  qaality  of  all  that  were  in 
Oisteilee.  All  the  genuine  ones,  however,  agreed 
with  one  anothei  to  within  ,„;m'°-  ^'-  Ualtwood 
«i|inaUy  asked  them  to  carry  oat  his  plan  and 
nsy  had  a  glaaa  plate  engraved,  and  all 
■t  finders  they  had  sent  out  bad  been  photo- 
frsphad  from  this.  No  doubt  some  enterprising 
Anerioan  had  endeavoured  to  make  Maltwood'a 
uders  ao  aa  to  offer  them  for  a  few  pence  less 
iin  the  genuine  ones.  All  the  gennine  Maltwood 
laden  were  made  to  the  lame  standard,  and  there 
(n  no  practical  difficulty  in  inanring  their  coirect- 

nutoffrapba  of  living  rotiCera  by  Hr.  J.  B. 
Uhinaon  were  exhibited ;  also  photographs  of 
WW  crystals  taken  at  Davos  Plati  by  Mr.  A.  W. 
"«»«ra,  ahowing  some  remarkable  forms. 

lb.  T.  C.  White  exhibited  a  acriei  of  photo- 
slmogiaphs  which  be  bad  recently  taken,  show- 
H  Om  rsanlt  of  the  method  uf  cutting  off  some  of 
OS  anpcrflnoua  light  by  means  of  a  sliding 
ti^liIIWni,  BO  aa  to  be  able  to  admit  just  enough  to 
maf  ont  the  detail  and  nothing  more.  The 
humena  shown  were  printed  cm  Eastman's 
noide  paper,  instead  of  silver  paper,  which  be 
«nd  brought  out  the  eharaoter  of  the  detail  very 
Mah  better. 

The  Prealdent  was  sure  it  wonld  be  interasting 
>  all  to  note  the  improvement  shown  in  these 
radootiooa  by  Mr.  White.  The  pbotomicro- 
r^«  war*  oertainly  remarkably  clear,  and 
KMsed  a  distinst  advance  npon  anything  he  had 
en  before. 

Hr.  J.  R.  Cheshire  aaid  that  the  small  bottle 
hleh  be  bold  in  his  hand  contained  an  object  un- 
oaotad,  which  waa  very  rarely  seen,  because  ex- 
amely  difflonlt  to  diaoover  even  by  experts  in  the 
i  of  bee  onltnre.  It  was  generally  well  kuown 
•t  in  the  baa-hiva  all  the  eggs  were  usually  laid 
r  tlia  qneeI^  whose  body  contained  about  300 
uiona  tuhaa,  and  who,  under  fsroniable  condi- 
gau,  waa  capable  of  Uylng  even  more  than  3,000 
tpiD  th*  conrae  of  31  bonn.  After  the  aoci- 
._._! . ._,,„,:„  J  removal  of  the  qneeu,  the 


bees  take  some  of  the  egn 
and  by  a  special  feeding  la  the  resulting  larva 
able  to  produce  fresh  qneena.  If,  however,  ii 
should  happen  that  in  a  hive  which  has  lost  iU 
queen  there  are  no  eggs  available  for  this  pnipose. 
It  is  found  that  some  of  the  workers  under  aom,] 
special  oiroumatancea,  which  conld  not  be  very 
clearly  explained,  became  capable  of  laying  eggi., 
but  that  such  eggs  produced  dronea  only.  Thest 
beea  were  known  as  fertile  workers,  and  thong)-! 
there  could  be  no  doubt  as  to  their  freqnent  eiist- 
encc,  they  were  very  diSoult  to  oatob,  owing  lo  tbi- 
fact  of  their  being  exactly  the  same  in  appearanC' 
as  Uie  ordinary  workers.  Daring  the  whole  of  bi^ 
experience  he  had  never  but  in  three  cases  been 
able  to  secure  specimens,  and,  btaidea  these,  unl> 

occurred  in  Sngland.     In   the  battle  to  whi{di  h-i' 
had    referred  were  two  of  these  fertile  worken, 
having   the  ovaries  drawn  out  of  the  bodiea  a 
attached  to  tbeir  stings  and  abdominal  plates. 
as  to  show  that  tbey  really  were  workers.    Tht 
waa    a  remarkable   pecnliariCy  to  be  observed 

every  ordinary  worker  poesetaed  an  undeveloped 
ovary  which  it  was  very  difficult  both  to  detect  and 
to  diisect ;  bat  when  under  the  influence  of  sumt 
stimnlns  the  worker  became  fertile,  a  number  of 
points  began  to  sppekr  in  the  tubes  which  after- 
wards became  developed,  and  it  would  seem  tha- 
the  eggs  were  developed  in  altematioD,  sn  exami- 
nation of  the  ovsrian  tubes  showing  them  to  con- 
tain developed  eg^  alternating  with  others  in  an 
undeveloped  condition  (as  drswn  on  the  blscl: 
board),  and  of  which  soma  very  curious  ii 
were  seen  in  the  specimens  before  the  u 

He  hoped  to  be  able  to  mount  them,  and  if  - 

f  ul  in  doing  so,  be  should  have  great  pleasure  in 
shoving  them  at  tbeir  next  meeting. 

Mr.  Tebb  asked  if  there  was  any  dif 
appearance  between  the  ordinary  woi 
thuse    which   Hr.    Cheshire    bad    just    been    de- 


onae.     They 

could  only  be  detected  when  in  the  hive  by  th< 
attentions  which  were  paid  to  them  by  the  othei 
bees.  A  curiona  fact  in  connection  with  the  queen 
waa  that  allhoueh  she  bad  much  smaller  intestines 
than  a  worker,  she  was  yet  capable  of  producinj 
nearly  four  times  her  owa  weight  of  eggs  in  thi 
course  of  a  day ;  and  it  would  naturally  seem  verj 
remarkable  how  so  mnch  nitrogenous  matter  conic 
be  produced  by  one  whose  organs  of  digestion  and 


ally  less  than  those  of  a  work 
as  the  queen  did  not  herself  digest  hei 
iwn   food,  but  was  fed   upon  a  highly  nutriti 
luid  from  a  gland  in  tbe  head  of  the  worker, 
rhose    body  the    process  of  digestion   had   bei 
oarried  on,  and  who  conveyed  the  product  to  tl 
queen  by  a  special  apparatus  connected  with  tl 
~  ingue.    In  the  body  of  tbe  fertile  worker  it  w... 
orth  noting  that    no  pollen  waa  fonud  suoh  aa 
>rmed  the  food  of  theordinary  bee,  and  this  showed 
the  fertile  worker  to  be  fed,  like  a  queen,  by  the 

Mr.  Ksrop  inquired  how  it  was  that  Mr.  Cheahiie 
Lnew  that  the  eggs  developed  alternately  in  the  way 
le  had  stated,  seeing  that  the  opportunities  for 
observation  were  so  very  rare  ? 

Mr.  Cheshire  said    it  waa  only  from  what  ho 

eing  that  now  and  then  there  were  gaps  such  as 
)  had  drawn,  that  he  had  ventured  to  give  thia 
.  a  suggestion,  lie  rather  intended  the  remarkas 
seeker  after  further  information. 
Prof,  Bell  asked  if  there  was  any  reason  to  be 
.signed  why  one  worker  should  be  preferred  to 
lother  in  becoming  fertile?  Were  there  many 
such,  or  only  a  few  in  the  hive  which  underwent 

s  said  it  had  been  thought  by  some 

-kera   had  been  brought  up  in  eclls 

sdjoining  that  of  tba  queen,  and  might,  therefure, 

I  to  some  extent  been  nourished  by  some  of  the 

ial  food  given  to  the  larva  of  the  queen ;  but 

I   fertile  workers    bad   been    fonud  iu  hives 

:h  hud  never  produced  queens  this  idea  was 

hardly  tenable.      He  thought  it  might  be  due  to 

ime  special  stimulus  exerted  by  the  bees  under  a 

rong  desire  to  obtain  eggs,  though  it  was  difficult 

I  say  of  what  nature  the  stimulus  actually  was. 

Prof,  nell  suggested  that  this  bore  some  analogy 

I  n^ale   lactation,  as  when  a  hare  was  shot  some 

me  ago  in  America  suckling  ils  young,  and  was 

'terwards  found  to  be  a  male.      The  point  of  his 

yquiry,  however,  was  how  these  workers  became 

L  the  first  Instance  induced  to  lay  eggs — whether 

lerc  were  any  stimulating  ciroumitaneeB  which 

romoted  their  developoient  ?    There  appeared  to 

Q    no    doubt  that  attention  was  paid    to   them 

afterwards ;  but  was   there   nothing  which  went 

■  etor.  " 


at  present  to  answer  it ;  but  since  all  workers  were 
at  first  fed  in  the  larval  state  in  tbe  same  manner 
as  those  intended  for  queens,  and  that  the  queens 
had  this  diet  through  all  their  larval  develop- 
ment, it  waa  highly  probable  that  some  of  the 
worker  larvs  were  so  fed  for  a  longer  period  than 
others.  Such  would  be  eapecially  favourable  sub- 
jects tor  conversion  into  fertile  workers. 

Tbe  President  said  the  point  appeared  lobe 
whether  the  attention  given  to  these  workers  waa 
a  csuse  or  only  an  eSeet  of  the  alteration  in  their 
condition. 

Mr.  Cheshire  could  only  say  that  there  was  jome- 
thinf-  about  the  qncen  which  had  some  rpeeial 
fascination  for  the  workers.  Tbey  would  coma 
upon  a  knife  which  had  been  used  to  dissect  a 
queen,  or  oo  the  hand  of  a  person  who  had  taken  np 
a  queen.  He  had  Been  a  rosa-leaf  upon  which  a 
queen  had  been  placed  visited  in  an  inqairing 
manner  by  beea  for  many  days  afterwards,  and 
the  same  thing  occurred  in  the  case  of  tbe  fertile 
worker.  Her  body,  although  she  had  never  copu- 
lated, attracted  bees  moat  aingnlaily  after  she  bad 
been  completely  dissected. 

Prof.  Bell  aaked  whether  there  could  bo  any 
doabt  aa  to  the  fact  that  theae  bees  were  re^y 

Mr.  Cheshire  aaid  there  could  be  none  whatever, 
tbe  queens  were  dtstincUy  different  in  tvery  part 
of  their  anatomy,  ao  Chat  there  was  no  possibility 
of  making  a  mistake. 

Mr,  Crisp  called  attention  to  the  earliest  known 
componnd  microsoope,  one  by  CampanI,  of  Rome, 
made  at  some  time  prior  to  IGGo,  as  was  evideneed 
by  the  absence  of  a  field  lens  to  the  eyepiece. 

Zeiu's  new  form  of  adjustable  nose-piece  wU 
exhibited,  in  which  Dr.  Zeiss  bai  carried  oat  an 
idea  whioh  had  not  occurred  to  anyone  during  the 
epidemic  of  snob  noae-pieoea  which  broke  out  a 
few  yeara  ago.  The  objective  was  made  lu  sHde 
on  and  ofl  tbe  noae-piece  in  an  inclined  plane, 
which  insured  its  not  touching  tbe  object  when 
being  changed.     It  eould  also  be  centred. 

Mr.  P.  H.  Uusse's  paper  •'  On  Twelve  Newf^ciaa 
of  Itotifera  "  waa  read  by  Prof.  Bell,  ^ 

The  President  said  tbst  the  council  had  felt 
from  time  to  time  aome  reaponsibility  as  to  th* 
mattera  to  be  brought  before  the  meetings,  as  well 
as  objects  of  interest  for  exhibition,  and  their 
feeling  waa  that  it  wonld  be  very  desirable  il 
there  eould  be  more  talking  and  more  eihibitins 
on  the  other  side  of  the  table.  If  socie  of  the 
FeUows  would  (as  Hr,  Cheshire  had  done  that ' 
evening)  give  some  description  of  obieets  of 
interest  or  of  recent  observation,  it  would  greatly 
add  to  the  nsefntness  of  their  meetings. 

Hr.  Badcook  said  that,  adopting  the  suggestion 

just    made  by  tbe  President,  be  might   mention 

''"'  he  knew  where  to  find  something  which  at 

iresent  time  waa  rather  rare.  In  Virturia  Park 

:alaria  conld  be  found  in  etiormous  abaudauee, 

ISrachianui  in  several  varieties  ;  fCplitylfa  in 

several  species,  with  many  other  kinds  ot  pond  life, 
inelnding  /"o/jioo,  just  now  hatching  out  from 
the  egg.  The  pond  waa  one  of  the  moat  extra- 
ordinary for  the  number  of  things  which  were  to 
be  found  in  it  that  he  bad  ever  known.  If  any 
Fellows  of  the  Society  interested  in  the  matter 
would  call  upon  him,  be  should  he  happy  to  point 


A  Trlbntary  of  the  Oonso.— A  report  haa 
leen  furniahed  by  Dr.  Junker  'to  the  Munotmait 
Irographiiiut  on  the  district  of  tbe  Ini:Ue.  The 
nell^  IS  a  tributary  of  Che  Congo,  and  rises  in  tbe 
the  Albert  Lake.  A  great  portion 
therto  unkuowD,  has  been  explored 
'igable  for  aome  dis- 
!W  water-way  towards 
Nile.  The  conn  try 
;cry  fertile,  and  tbs 
<rhole~diatriot  gives  the  impression  of  an  eartiily 
paradise.  The  population  ia  very  dvnso  all  along 
'      '     ika  of  the  river,  in  some  parts  amounting  !• 

■  •hit.ntji     nor    Bnn.ri.   mile.     TUe    prlUClpOl 

' '--"-'   —  the 

They  dtSer  little  in  figure, coFour.and ont- 
imairomtbepeopleufCbe Upper Con<;a  Polygan)' 
the  fashion,  and  the  chiefs  have  100  wives.    The 
district  is  liccle    visited  by  Buropeaos.      On  the 
Hbores  and  laige  inhabited  islands  of  the  InslM 
chere  are  immense  stares  of  ivory.    Emin  Bey  baa 
collected  at  Wadelai  stores  of  ivory  from  all  the 
provinoi^s,  the  value  ot  which  will  more  than  oovar 
t,he  expense  of  the   expedition    sent  out  to  hli 
rescue.     Dr.   Junker's    explorations  sre  of  grart 
icieutitic  value.     It  is  now  knovm  that  the  greri 
fiver  Inellc  Is  connected  with  the  Congo  by  tW 
ijbangi,  and  a  long  and  splendid  water-way  ia  th> 
)pened  np  between  Leopoldville,  on  the  Stanlr 
Pool,  aud  a  point  veiy  near  the  Nile.    A  railin 
inly  280  kilomttres  long  by  the  aide  of  the  fall! 
:.be  Lower  Congo  would  unite  the  west  coast  ai 
:he  central  districts  ot   Africa,  and  goods  fio 
Sonaua  and  Boma  eould  be  carried  to  tbe  Vpp^ 
laeUi  in  the  course  ot  five  or  six  weeks. 
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SCIEHimC   NEWS. 

THERE  IB  still  a  poesibilitj  of  picking  up 
ItaTnord'a  oomet  C,  1887,  in  good  inatra- 
ments.  Hia  seoond  comet  ot  this  year  is  not 
likGly  to  be  aeen  *e»in. 

Dr.  YaleDticar,  oE  ths  .Onicd  Ducal  Obwr- 
Tator?,  Carlaruhe,  states,  in  the  Aitronomitehc 
Xaf^rit■klf•t,  that  his  aBsistant,  Dr.  E.  Ton 
Bebeur-Puchn-itz,  obBerred  Uracas  to  be  dis- 
tfnctly  elliptical  m  the  Gin.  retnctor  on 
April  3.  The  following  evening  Dr.  Valen- 
ttncr  satisGed  himself  that  the  disc  of  the 
planet  was  unmistalciblf  elliptical.  He  aska 
Mtronomera  poBsesssd  ot  powerfnl  telescopee 
.to  devote  some  attention  to  the  subject. 

Tho  death  ia  announced  of  Mr.  Charlee 
'WBmer,of  BiightoD.a  well-known  antiquarian, 
who  thoroughly  explored  his  native  county  of 
Dorset,  and  ptibliahed  several  works  ou  ita 
arokcology  and  antiquities.  Mr.  Wamei  was 
eighty -five  years  oF  ftge. 

The  death  is  alro  annoanced  of  Dr.  Kathaniel 
Liebeikilhn,  professor  of  uaatomy  ai.  Marburg, 
aged  sixty-Gve. 

The  following  fifteen  candidates  have  been 
•sleeted  by  the  Connc:l  of  the  Royal  Society  to 
be  reeojnuiended  for  election  into  the  sooiely 
■OD  the  9t,h  of  Jane  :— Mr.  J.  Y.  Buchanan, 
J)r.  J.  T.  Cash,  Sir  J.  N.  Douglass,  Prof.  J,  A 
Bwing,  Prof.  G.  Forbea,  Dr.  W.  B.  Gower^, 
Prof.  A.  B.  W.  Kennedy,  Dr.  G.  King,  Sir  J 
Kirk,  Prof.  0.  J.  Lodge,  Prof.  J.  Milne,  tha 
Bev.  0.  Pickard-Cambridge,  Mr.  G.  J.  Snalus, 
J*rd  Walsingham,  and  Mr.  W.  Whitaker, 

At  the  annual  meeting  of  the  Royal  Instito- 
tiou  the  report  of  the  committee  of  visitors  for 
the  year  ISSIJ  was  read  and  adopted.  Tbe  real 
BBd  fnnded  property  now  amounts,  to  above 
£83,0()U.  entirely  derived  from  tbe  contribu- 
tions  and  donations  of  the  members.  Forty- 
eight  new  members  paid  their  admission  fees 
in  I8SC.  eiity-tbree  leotnrea  and  19  evening 
diloonrses  were  delivered  in  18B6.  The  books 
and  pamphlets  presented  in  188G  amounted  to 
ftboot  28H  volumes,  making,  with  143  volumes 

Sorcbased,  a  total  of  731  volumes  added  to  the 
brary  in  tbe  year.  The  following  gentlemen 
were  unauiniouslf  sleoted  as  officers  for  the 
ensuinj^  year  : — President,  the  Duke  of  North- 
«nbcrland.  K.G. ;  treasnrer,  Mr.  Henry  Pol- 
look  ;  secretary.  Sir  Frederick  Bram  well,  F.U.8. 
Managers:— Mr.  Joseph  Biown,  Q.C.,  Sir  J. 
Crichton  Browne.  F.R.S.,  the  Earl  of  Crawford 
•nd  Balcarrea,  F.B.S.,  Mr.  Frank  Crisp,  Mr. 
Warren  de  I»  Rue,  F.R.8.,  Mr.  Henry  Doulton, 
Hr.  .1.  H.  Gladstone,  F.R.8.,  Sir  Willism  Gull. 
P.R.8.,  Dr.W.  Huggins,  F.R.S.,  Mr.A.  B.  Kompe, 
y.B.R.,  Mr,  G.  Matthey,  F.R.S.,  Earl  Percy,  Sit 
P.  rollock,  Mr.  W.  H.  Preece,  F.R.S.,  and  Mr. 
E.  Woods.  Visitors  :— Mr,.  F.  F.  Arbnthnot, 
Mr.  S.  Bidweli,  F.R.S.,  Mr,  J,  Birkett,  Mr.  M, 
Carteighe,  Dean  Chnrch,  Mr.  E,  Cutler,  Mr,  J, 
Parmer.  Mr.  C.  Hawkslev,  Prof,  D,  B,  Hughes, 
P.ll,S..Mr.  J.W.  Mier?,  Mr.  F.  Purdy,  Mr,  L.  M. 
B«te,  Prof.  W.  C.  Roberts- Austen,  F.R.S.,  Mr. 
Q.  J.  Romanes,  F.R.S.,  and  Mr.  J.  Wimshurat. 

The  council  of  the  Rojal  Geographical 
SMtiety  have  decided  to  award  tbe  Econder's 
Medal  to  Lieut.-Colonel  T,  II,  Holdich  for  the 
important  servioes  he  has  rendered  in  geogra- 
<phic(it  science  by  the  seat  and  devotion  with 
which  he  has  carried  out  the  survey  of  Afghan- 
ittan  ;  and  tlie  Patron's  Medal  to  tbe  Rev. 
George  Grcufell,  for  the  citensive  explorations 
he  has  carried  out  during  his  13  years'  residence 
in  West  Africa,  first  in  the  Cameroous  country 
and  aftorwardsin  the  region  of  tho  Congo.  The 
Mnrchison  grant  will  be  given  to  Mr,  George 
Bourne,  who,  as  second  in  command  ot  the 
Iiandsboraugh  expedition,  crossed  Australia  in 
1S6I  1  the  Back  premium  to  Sarat  Chandra  Daa 
for  hi»  researches  in  Tibet ;  and  tbe  Gill  me- 
morial to  Mr.  J.  F.  Kecdham  for  his  explora- 
tion of  the  vntley  of  the  Lohit  Brahmaputroi, 
Tiie  new  honorary  coneaponding  members  are 
— his  Royal  Highness  Krom  Mun  Damrong 
Rajah  Kubharp,  Direot«r. General  ot  Surveys 
and  Ministi^r  of  Pnblio  InstcucUon,  8iam,  Dr. 
Alfred  Kirchhoff,  Professor  of  Geography  in 
Halle  University,  and  Dr.  E,  Naumann,  late 
Director  of  the  Ueographicsl  and  Topographical 
Survey  of  Japan. 

At  Oxford  University  tbe  appointment  of 
Beader  in  Geography  is  strongly  re«eated  by 


those  who  take  an  Intorest  in  history.  It 
appears  that  the  delegates,  aftor  refnsing  the 
offer  of  the  Royal  Qeogtaphioal  Society,  have 
abolished  tbe  only  nniversity  appointment  open 
'  to  history  leotnren  and  awaKled  it  to  geo- 
graphy. 

The  fifty-eighth  anniversary  meeting  ot  tbe 
Zoological  Society  w»b  held  last  week.  The 
report  of  tha  council  stated  that  the  nnmber 
of  Fellows  on  the  Ist  of  January  was  3,146, 
showing  a  decrease  ot  47.  The  total  receipts 
for  188r>  had  amounted  to  £25,787,  showing 
decrease  ot  £22  as  compared  with  the  pravious 
year.  The  balance  brought  from  1885  was 
£972,  making  a  total  of  £26,7fia  available  tor 
the  Bipenditure  of  I88fi.  The  ordinary  eipendi- 
tuie  fur  1886  bad  been  £24,438,  The  total  ex- 
penditure for  the  year  amounted  to  £21,E68. 
The  society's  library  now  ocntained  altont 
15,000  separate  volumes.  The  visitors  to  the 
society's  gardens  during  the  year  188G  had  lieen 
altogether  G3U,G74,  as  against  65'J,89G  in  1885. 
Mr.  F.  E,  Beddard,  prosector  to  the  society, 
had  been  appointed  Davis  lecturer,  and  had 
commenced  a  course  ot  ton  laotores  on  the 
"  Classification  of  Vertebrate  Animals."  Ths 
number  ot  animals  in  the  society's  collection 
---■  ■"■stof  December  last  was2,G09,ofwhich 
mammals,  1,(20  birds,  and  403  reptiles. 
About  30  species  of  mammals,  20  of  birds,  and 
three  of  reptiles  had  been  bred  in  the  society's 
gardens  during  the  summer  of  1886.  Ilie 
louncil  and  offlcera  for  tha  year  were  then 
ilccted  :  Sir  J,  Fayier,  K.C.S,!.,  F.R,'.,  Mr.  J. 
P,  Gassiot,  Col.  James  A.  Grant,  C,B„  C.S.I,, 
F,R.8.,  Prof.  A,  Newton,  F.E.S,,  and  Mr.  J. 
TraveiB  Smith  were  elected  into  the  council  in 
ot  the  retiring  members  ;  and  Prof.  W. 
H.  Flower,  F.R.S,,  re.aleoted  president ;  Mr.  C, 
DrumtDOnd  treasorer,  and  Mr.  P.  L,  Solater, 
F.R.3.,  secretary. 

A  class  is  being  formed,  to  include  beginners 
and  advanced  students,  for  a  study  of  tbe 
geology  ot  the  London  district  on  Saturday 
afternoons,  nndet  the  oondnotorship  of  Prof. 
H.  G.  Seeley,  F.R.S.,  of  King's  College.  Ths 
bon.  sec.  is  Mr.  May,  16,  Betbnnc-rcad,  Stoke 
Kewington,  N. 

King's  College  during  tbe  summer,  a 
:  ot  instructicu  in  bacteriology  will  be 
in  order  that  a  practical  knowledge  of 
lOre  important  micro-organisms  may  be 
ipread,  and  of  the  methods  of  deteoting  their 
presence.  The  class  meets  on  the  16th  inst, 
under  Mr.  Crookshank,  who  has  retnmed  from 
i  recent  visit  to  the  laboratories  ot  Berlin, 
Rome,  and  Turin. 

A  colnmn  has  been  erected  at  Monte  Piccio, 
Rome,  in  memory  of  Galileo's  imprisonment 
the  neighbouring  palaoe  of  the  Medicis.  It 
bears  the  following  epigraph: — "Ths  neigh- 
bouring palace,  once  the  property  of  the 
MediciB,wa8  the  prison  of  Galileo  Oalilei,  guilty 
at  having  seen  that  the  earth  moves  rotind 
■.e  sun.— S.P.Q  R.,  LDCCCLXXXVII," 

At  the  Ilojal  Victoria  Hall  and  Coffee  Tavern 

L  May  10,  Dr,  J.  A.  Fleming  will  lecture  on 
the  "  Ice  Rivers  of  Switierlaud."  and  on  the 
.g  Tuesday  Mr.  Lent  Carpenter  will 
on  the  "  Electric  Telegraph  and  its 
Jubilee." 

At  the  recent  general  meeting  of  the  North 
of  England  Institute  of  Mining  and  Mechanical 
Engineers,  nnder  the  presidency  ot  Sir  I, 
Lowthian  Bell,  Mr.  S.  B  Coion  read  a  paper 
on  an  improved  electric  safety-lamp  with 
SchanEChieff's  primary  single-liquid  battery. 
Tbe  lamp,  complete,  was,  he  said,  so  simple 
that  tho  top  could  be  token  off  and  the  battery 
emptied  and  charged  by  any  per. on,  although 
he  might  be  without  any  knowledge  of  elec- 
tricity. When  once  charged,  the  Inrop  conld 
bo  kept  tor  any  length  of  time  with  tbe 
elements  above  the  solution,  and  be  ready  for 
use  in  a  moment  by  simply  turning  the  elements 
into  tbe  solution.  Advantages  claimed  for  the 
lamp  were  that  the  E.M.F.  was  perfectly  oon 
stant ;  that  the  internal  resistance  was  very 
small,  only  03  ohm  ;  that  it  gate  a  perfectly 
Btsady  current,  and  no  polaiisation  was  pos- 
sible :  that  it  was  quiescent  when  the  current 
was  open,  and  that  it  was  cheap  and  durable. 

According  to  the  New  Yoit  Eieetriral  Ili:i!iew, 
a  private  exhibition  was  given  in  Washington 
recently,  to  ft  few  invited  persona,  of  a  type- 
writer swohine  calculated  to  transmit  writing 


by  tolegmpb,  and  by  means  of  a  duplicate 
maohina  at  ths  other  end  ot  the  wire  the  earns 
would  bs  transcribed  at  one  and  the  same  time 
that  the  sender  was  operating,  tbe  shifting  ot 
the  earriaga  of  the  type-writers  at  theeaid  of  ■ 
line  being  antomatio.  A  public  tert  of  tbe 
machine  will  be  mads  within  two  months' time, 
between  Washington  and  Philadelphia.  If  tbe 
new  invention  proves  a  sucoeas,  the  plan  oon- 
templated  is  to  sell  tbe  machines  to  sabaoriben, 
who,  by  tho  system  of  a  central  exchange,  the 
same  as  prevails  with  the  telephone,  can  call 
up  another  subscriber,  and,  whether  the  person 
addressed  be  at  his  machine  or  not,  a  msiMge 
can  be  sent  him,  which  he  can  read  at  his 
maohine  when  he  ratuma.  It  is  ealonlsted. 
also,  that  no  third  person  can  tap  the  wires  or 
take  a  message  which  is  being  sent.  The  in. 
vantorisan  old  Philadelphia  telegraph  operator 
named  McLaughlin.  Patente  have  been  taken 
-^-it  in  thisftnd  anumberof  foreign  conn tnra. 

It  is  stated  that  Mr.  F.  J,  Clamer,  of  Phila- 
delphia, has  discovered  and  perfected  a  new 
process  for  coating  iron  with  an  adherent  layer 
of  lead,  which  is  no  more  expensive  than  ordi- 
nary galvanising.  If  the  coat  of  lead  provei 
Grmly  adherent  in  practice,  the  new  proceK 
will  be  widely  used. 

The  fastest  torpedo  boat  is  one  oonstmotcd 


below  Gravesend,   gave  the  remarkable  t 
speed  of  26-11  knots,  or  over  30  miles  an  Iwur. 
The  boat  has  twin   screws,  is  147ft.  6in,  long, 
14ft.  ein.  beam,  and  4tt,  9in.  draught. 

Mr.  C.A.Bell  has  taken  out  another  patent 
for  transmitting  and  recording  speech  and 
other  sounds  in  which  he  makes  92  clainu. 
The  nnmber  is  2,2GSof  1886.  A  glass  tube  ii 
fastened  on  a  vibratory  support  or  soundboard, 
and  pare  water  is  passed  through  it,  tbe  jet 
playing  on  the  diat^ragm  of  a  transmitting 
telephone.  On  talking  U  tbe  sonndbcari, 
the  soond-waves  throw  the  jet  into  (ibratioDB, 
which  are  thus  transferred  to  tbe  tetephoDS 
diaphragm  and  transmitted  as  electrioal  nn- 
dulations. 

Some  thousands  of  Salrao  fiirio  and  S. 
Ltvenr-ntii  have  been  safely  transmitted  oier 
many  miles  and  consigned  to  the  waters  in 
Trafford  Park.     Hota  fish  was  Isst. 

A  method  of  clarifying  water  has  been 
devised  by  Prof.  Dobroslavine,  ot  St.  Peters- 
burg, He  uses  first  a  solution  of  perchloiide 
ot  ircm,  and  follows  that  with  a  solution  of 
carbonate  ot  soda.  The  quantities  are  said  to 
be  three  grains  of  tbe  perchloride  of  iron  and 
four  grains  ot  tha  soda  crysUla  per  gallon  of 

A  depntetion  consisting  ot  officers  and  mem- 
bers ot  the  Amalgamated  Society  of  Railway 
Servants  has  been  appointed  to  attend  the 
opening  of  the  Paris  Railway  Exhibition  on 
the  15th  inst.,  with  instructions  to  examins 
brakes  and  all  railway  safety  appliancss,  and 

report  thereon. 


BrovnlikK   of  Stsel   and   iTon.— A   proceH 

Lving  this  end  in  view  hat  been  rMently  patented 

.  Germany  by  U[.  A.  Ue  Usiitena.    The  goods 

I  he  browned  form  the  anods  of  ths  bath,  which 

inaiati    of    ordinary    or    distilled    water.      The 

Lthode  it  farmed  by  tbe  vessel  whiob  contains  tha 

..atei,  if  it  ii  made  of  iron  ;  otherwise  a  plate  of 

iron  copper,  or  carbon  is  placed  iu  the  bath.     Tha 

water  ia^cpt  at  from  \W  V.  to  1B0°  F.,  and  tha 

iiion  of  the  current  must  be  tnSoieaUy  great  to 

;onipoae  tha  water.     The  oxygen  whioh  thns  is 

«D  oS  at  tbe  anode  focmt  in  an  hour  or  (wo  a 

er  uf  the  black  oxide  of  iron  (a  combination  of 

rout  and  ferric  oxide),  which  is  taid  to  polish 

very  well.  Steel  is  laid  to  givf  ■■--  "--' '- 


3ught  i 


1,  tbe  < 


ildaof 


Q  funned  aeparatet  us  a  powder ;  and  it  ia 
leesaiy  to  ute  distilled  water  in  order  to  obtain  a 
,yer  whiijl  will  adhere  to  the  gooda. 
The  hon.  iccretsry  of  tha  Stratfoid-on-Avon 
Sparrow  Club  renorta  that  daring  tbs  put  year 
over  13,000  birdt  have  been  killed.  The  club  pays 
3d,  per  dozen  for  heads  of  all  ipaimwa  destmjed, 
aod  over  ii  jil  baa  been  paid  in  Ihia  way  daring  Ui« 
year.  The  comman  eparcow  ia  held  to  be  deairUA- 
tive  to  famien'  cropa,  ind  tbe  dub  was  formed  foe 
Uia  purpose  of  keeping  down  tbe  number  of  thssa 
birds.  About  20,OtiO  a  year  ia  Lbfl  averaga  nnmber 
destroyed  in  ths  neigbboaihood  of  Stratbcd-on- 


Hat  6,  1887. 
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LETTERS  TO  THE  EDITOR. 

IW§  4b  mt  kM  mtrmhtt  rupmuMe  /or  tht  upMom  o/ 
•ar  mrrmfmtdenii,  Th*  tdUor  mpee(/uUv  rvquntt  that  all 
9tmmmmlmrt§m$  tkomtd  bt  drawn  up  a»  hri^y  a*  p9uibl9,1 

AJU  nmwumimtUiu  should  b*  mddroamd  to  tht  ifiDlTOk  o/ 
lAtf  BVOLUn'MJNBANIO,  SSB,  JStrand^  W.O, 

^il  Oh$pu$  mmA  f^oM-tjfleo  Ordtr$  to  b*  auultf /ayaMc  to 
J.  PABSX OEB  lOWABM. 

%*  H  orior  toJkeUUato  r^fntnctt  Oorrupondmttt,  when 
Mif  ^f  «nf  Mfcr  prtwloutlp  inserted^  will  oMfft  hf 
tiotkmg  tht  mmihtr  ^  tho  L&ttor,  as  wM  as  tho  vagt  om 
ihUafpoars, 

"  I  would  baf*  erwrone  write  what  he  knows,  ondM 
moflk  M  be  knows,  hot  no  more ;  and  that  not  in  this  onlj, 
bat  in  all  other  subjects :  For  saoh  a  person  may  hare 
some  nurtloolar  knowledge  and  ezporlenoe  of  the  nature 
of  saon  a  person  or  sach  a  fonntaiUf  that  as  to  other  things 
knows  BO  noore  than  what  everybody  doee,and  yet,  to  keep 
aelotler  with  this  litUe  pitunoe  of  his.  will  nndertake 
to  write  the  whole  body  m  physicks,  a  Ties  from  whenoe 
laoonTenleQoee  desire  their  oriKinaL"— ifontei^iM'i 


maftti 


•  •• 


THB  JOTTBHAL  OF  THB  BOTAL 
XI0B0800PI0AI<  SOOIBTT  —  OAN 
8TAB8  BB  SBBN  IN  THB  DAT- 
TZMB  FBOX  THB  BOTTOM  OF  A 
WMLI*  P  —  THB  8UPBBNATUBAI. 
DABXNB88  ON  THB  FIB8T  GOOD 
FBIDA7— ASTBONOmr  AND  KATHB- 
XATZ08— LABGB  FIBLD  B7BPIBOB 
OBGBNBOHBIN— SPBOIFIO  GBAVITT. 
THB  8BZTANT  AND  THB  SUN— 
LT7NAB  0I<BFT8— PABOOHIAL  LAW— 
TBZ.B800PB  —  LBG AL  :  DO  AS  TOU 
ABB  TOLLBD  —  THB  GBBAT  LIOK 
SaTTATOBBAX. 

{27196. J—Afteb  letter   27116  (p.  178)  was  in 
type-— to  wit,  on  April  19th— I  actaally  received 
tbe  index  nomber  of  the  Journal  of  the  Royal 
Hioroacopioal  Society  for  188G  !    I  do  earnestly 
hqpe  and  tmst  that  its  compiler  or  compilers  are 
not  salIeriDg[  from  the  over-ezcrtiun  incidental  on 
so  eztimordinarilv  pnnotoal  an  appearance.    On 
the  oOTer  of  the  December  number  of  the  Journal 
we  were  informed  that  the  title-p^ge  and  index 
of  the  Tolnme  it  concluded  would  be  issued    in 
February ;  and,  occupying  a  similar  position  in  the 
February  part  was  the  announcement  that  **  the 
Index  Number  is  delayed  from  exceptional  and 
nnsYoidable  causes ;  but  will  be  issued  shordy." 
If  OTer  four  months  is  *^  shortly,"  I  wonder  what 
period  would  be  described  in  iCing's  College  par- 
unoe  as  **  protraotedly  "  ?    [Since  the  above  Imes 
were  written  (and  were  presumably  in  print)  1 
hsTe  seen  letter  27188  (p.  201).    1  should  perhaps 
best  consult  my  own  dignity  if  I  treated  with  silent 
eontempt  the  covert  insinuation  that  I  was  not 
ipeaking  the  truth  in  letter  26868  (Vol.  XLIV. 
1^  660) ;  bat  as  there  are  people  who  may  possibly 
oe  deluded  by  the  impudent  denial  of  my  state- 
Bent  made  by  your  correspondent,  I  must  reiterate 
ktte  that  I  quoted  verbatim  {<loc,  cit.)  the  words 
employed  to  me  by  the  young  man  in  charge  of  the 
8ouety*8  rooms  on  the  day  when  I  called  there  in 
Pebmarv  to  make  my  inquiry.      He  was  alone 
there,  Mr.  Weet  being  absent.     Whether  it  is  part 
of  toe  policy  of  the  Council  of  the  Boyal  Mioro- 
wopioal  Society  to  employ  "  irreverent  wags  '*  to 
(epcesent  them  and  answer  civil  and  legitimate 
^ttestiona  in  the  manner  in  which  mine  was  rejAied 
tCL  might  be  a  curious  subject  for  inquiry.    As 
"Ooe   Who    Knows"  is    lond    of   hypothetical 
explanations.  I  may  perhaps  suggest  tbat,  in  the 
tbeeooe  of  the  assistant  secretary,  and  the  deputy 
^Mistant  seoretary,  "*  some  person  .  .  .  .  unknown" 
had  emulated  the  down  m  the  pant6mime,  when 
he  knocka  the  respectable  tradesman  down,  and 
takes  temporary  charge  of  bis  business !  j 
.  Mr.  Lewis  Swift  (letter  27116),  p.  173,  writes,  as 
it^>pean  to  me,  a  trifle  too  diotatorially  upon  the 
i)Qestion  of  the  visibility  of  brilliant  stars  in  the 
(htytiffle  from  the  bottom  of  wells,  mine-shafts, 
uid  tali  chimneys,  and  seems  to  labour  under  the 
eariooa  halludnation  that  because  he  has  **  been 
iovered  into  a  well  40ft.  deep  "  and  failed  to  per- 
eei?e  any  Stan  of  the  first  magnitude  (as  likely  as 
Aot  beeause  none  such  happened  to  be  in  transit 
orer  ite  month),  therefore  no  one  else  similarly 
ntuated  can  have  ever  seen  any  1    Now  8ir  John 
HerMhel    was    a    man     of     such    world  -  wide 
asd  unassailable  reputation  that  it  seems  alnwst 
like  an  impertinence  to  undertake  to  defend  any 
■tatement  deliberately  made  by  him  ;  but  I  must 
remind  Mr.  Swift  that  our  great  English  astrono- 
mer doei  not  merely  state  that  bright  stars  may  be 
leen  **  from  the  bottoms  of  deep,  narrow  pits,"  but 
foes  on  to  add  that  he  has  himself  **  heard  it  stated 
by  a  oelebnted  <^tician,  that  the  earliest  circum- 
itanoe  which  drew  his  attention  to  astronomy  was 
the  regular  appearanoe,  at  a  certain   hour,  for 
eereral  eoooenive  days,  of   a  considerable  star, 
thiDOgh  the  ahaft  of  a  chimney."    Now,  here  is 
SD  ssanrtlon  as  to  a  matter  of  fact ;  and  one  would 
be  realljr  euiiont  to  know  whether  Mr.  Swift  would 
boKiDV  iraoi  th«  Tooabulary  of  Dillon,  Healy,  and 


Co.  to  describe  Sir  John  Herschel,  or  the  optician 
who  was  his  informant.  Of  course  it  ia  the  lumi- 
nosity of  the  atmosphere  which  interferes  with  the 
perception  of  stars  in  daylight ;  but  it  is  mainly 
the  large  expanse  of  it.  Doubtless  doiens  who 
will  re(^  these  lines  have  seen  Venus  in  brilliant 
sunshine  a  month  or  so  after  her  greatest  eastern 
elongation  from  the  sun.  A  paper  tube  will 
enable  anyone  with  average  sight  to  pick  her  up 
under  these  circumstances. 
The  letter  of  **  Amateur  "  (27152)  on  p.  180,  has 

gut  me  on  a  fresh  track  in  connection  with  the 
upernatural  Darkness  on  the  First  Good  Friday. 
In  the  light  of  the  information  he  gives,  let  us  see 
what  foundation  there  is  for  the  stuff  talked  by  the 
Darlington  clergyman  on  the  18th  nit.  Now,  to 
begin  with,  Dionysius  was  an  Athenian,  and  not  an 
Egyptian  at  all ;  and  the  two  sources  alone  from 
which  we  gather  any  information  whatever  con- 
cerning him  are  Acts  xvii.  84,  and  that  queer 
hash,  Uie  '*  Lexicon  "  of  Suidas  (dating  probably 
from  the  end  of  the  eleventh  or  the  beginning  of 
the  twelfth  centary).  In  it  Suidas  who  says  that 
Dionysius  studied  first  in  Athens,'and  subsequently 
at  Heliopolis  in  Egypt,  and  that  while  in  the  latter 
city  he  witnessed  that  remarkable  "  eclipse  of  the 
sun,"  concerning  which  he,  addressing  his  friend. 
ApoUojphanes,  gave  utterance  to  the  words  quotea 
in  Latin  (on  p.  629  of  my  edition)  of  "  Ainsworth's 
Dictionary " ;  but  which  appear  in  Suidas  in 
Greek,  and  with  a  change  in  the  latter  clause  of 
the  sentence,  thus,  "  y}  to  Biiov  yrdtrxft,  »/  t</i 
wa<Tx<5in-i  (Tw/iTratrxft."  Here,  it  is  obvious,  is  the 
source  of  the  quotation  by  the  vicar  of  St.  John's, 
Darlington.  Probably  Suidas  himself  derived  his 
information  from  the  **  Epistle  to  Polycarp,"  bv 
the  Pseudo-Dionysius,  a  forgery  of  the  fifth 
century.  It  may  gratify  Mr.  Gardner  (letter  271 12, 
p.  156).  to  learu  how  extremely  trustworthy  are 
alike  the  science  and  historical  accuracy  of  hie 
spiritual  pastor. 

In  answer  to  reply  62067,  '*T.  S.  S."  having 
mastered  the  rudiments  of  the  Calculus  (**  Dif- 
ferential Calculus  for  Beginners,"  by  Knox,  and 
Hemming's  book,  published  by  Macmillan,  are  very 
good),  may  go  on  to  Cheyne's  *' Elementary 
Treatise  on  the  Planetary  Theory"  (same  puh- 
lishers),  and  Godfray's  **■  Blementarv  Treatise  on 
the  Lunar  Theory."  Abbatt's  little  book,  referred 
to  in  my  former  letter,  contains  a  good  deal  that 
is  worth  stndying,  and,  of  course,  the  immortal 
^*Principia  "  of  Newton  (at  any  rate  the  first  three 
sections  of  it)  will  not  be  neglected.  A  qnsntity 
of  information,  both  with  reference  to  spherical 
and  gravitational  astronomy,  will  be  found  in  an 
American  book,  **  A  Treatise  on  Astronomy,"  by 
W.  A.  Norton.  When  your  correspondent  has 
conquered  the  works  to  which  I  have  referred,  he 
may  attack  the  '*  Mdcanique  Celeste  "  of  La  Place. 
It  is  needless  to  add  that  there  Im  a  mass  of 
matter  relating  to  gravitational  astronomy  in  the 
form  of  detached  essays  in  the  Proceedings  of  the 
Boj[al,  Royal  Astronomical,  and  of  foreign  learned 
Societies. 

From  what  "  Corona "  says  in  query  62244,  on 
p.  185,  it  appears  as  though  he  must  have  been  em- 
ploying 4-lens  terrestrial  eyepieces  for  astrono- 
mioial  observation — an  odd  arrangement,  to  say  the 
least  of  it.  I,  myself,  possess  an  ordinary  Huyghe- 
nian  eyepiece,  magnifying  42  diameters,  which 
gives  a  neld  of  over  1"  in  diameter ;  and  by  the 
adoption  of  a  low-power  eyepiece  of  the  aplanatic 
form  my  querist  ought  to  obtain  the  angular  sub- 
tense of  field  he  requires.  He  may,  perhaps,  know 
that  die  Kellner,  or  Orthoscopic  eyepiece  con- 
sists of  a  double-convex  crossed  lens  for  the  field- 
glass  (with  its  most  convex  side  towards  the  object- 
glass)  and  a  meniscus  of  great  convexity  but  small 
concavity  for  the  eyeglass,  without  the  usual  stop 
between  them.  This  gives  a  very  large  field  as 
compared  with  the  common  Huyghcnian  form.  The 
aplanatic  eyepiece  only  differs  from  the  one  which 
1  have  just  described  in  the  eye-lens,  the  field  lens 
remaining  as  in  the  Kellner.  In  the  aplanatic, 
the  eye-lens  consists  of  a  double-convex  crown 
glass  and  a  plano-concave  flint.  This  achromatises 
the  large,  flat  field  of  the  eyepiece,  and  makes  ob- 
servation more  pleasant.  It  is  the  very  thing  for 
the  observation  of  comets  and  star  clusters,  such 
objects  as  ^  vi.  3.3  and  34  exhibiting  a  perfectly 
glorious  spectacle.  Comparing  the  simple  Huyghc- 
nian, or  negative,  with  the  Kamsden  or  positive 
eyepiece,  the  latter  has  the  flatter  field  of  the  two ; 
but  this  slight  drawback  is  counterbalanced  by  the 
advantages  presented  by  the  older  form.  There  is 
nothing  like  it  for  all-round  astronomical  work. 

I  should  recommend  "  T.  S.  S."  (query  62248,  p. 
185)  to  consult  a  paper  by  Mr.  Backhouse,  **0n 
the  Aspect  of  the  Zodiacal  Light  Opposite  the 
Sun."  on  p.  46  of  Vol.  XXXVI.  of  the  Monthly 
Notice:^  of  the  R.A.S.  (it  is  in  the  number  for 
November,  1875).  I  cannot  find  the  passage  he 
quotes  in  the  only  edition  (the  first)  of  Newcomb's 
*'  Popular  Astronomy  "  in  my  own  library. 

In  reply  to  query  62260  (p.  185),  the  late  Prof. 
Miller,  from  an  elaborate  series  of  experiments, 
determined  the  weight  of  a  cubic  foot  of  water  at 
a  temperature  of  62'  F.,  and  with  a  barometric 


pressure  of  SOin.,  to  be  62-82]Ib.,  agreeing  with 
that  found  by  Sir  George  Shuokburgh  at  the  end 
of  the  last  century ;  and  this  is  legalised  by  statute. 
It  must,  however,  be  remarked  that  this  ratio  does 
not  precisely  agree  with  that  adopted  in  France ; 
nor,  for  that  matter,  with  those  adopted  by  Austria, 
Russia,  and  Sweden ;  but  as  these  all  differ  rety 
slightlv,  inter  se,  there  is  no  reason  to  snspeot  the 
English  determination,  confirmed  by  Act  of  Par- 
liament, of  inaocuracv,  and  it  ia  .the  one  which 
should  always  be  employed  in  this  country. 

The  ideas  of  Mr.  Hampden  (letter  27179,  p. 200) 
on  the  subject  of  the  use  of  the  sextant  are — to  put  it 
as  mildl V  as  possible— remarkablv  vague.  Of  course 
it  would  be  absolutely  impossible  to  determine  an 
angle  of  between  8"  and  9 "  with  it  at  the  extremities 
of  a  base  of  4,000  miles  in  diameter,  and  no  one  bvt 
a  lunatic  would  attempt  to  employ  the  instrument 
for  any  such  purpose.  What  it  is  used  for  (in 
connection  with  the  sun)  is  to  determine  the  alti- 
tude of  that  luminary  above  the  rational  horison 
of  the  observer  at  any  given  iiutant ;  and  the  more 
rapidly  the  earth  rotates  on  her  axis — and  conse- 
quently the  more  rapidly  the  sun*s  altitude  appears 
to  change,  the  greater  the  value  of  the  observations. 
A  figure  may  make  this  intelligible.    Here  E  ia 


the  centre  of  the  earth,  O  an  observer  on  its  sur- 
face (say,  at  the  Equator),  Z  is  his  zenith,  and  S 
the  sun,  HN  the  horizon.  Then  what  the  observer 
does  is  to  measure  the  angle  SO  H  at  a  particular 
second  as  shown  by  his  chronometer.  The  rotation 
of  the  earth  in  the  direction  of  the  arrow  in  the 
disgram  will  presently  bring  his  zenith  to  2r\ 
when  (as  the  sun  may  oe  regarded  for  our  present 
purpose  as  stationary)  the  sun*s  seeming  latitude 
will  be  SO'H'.  The  orbital  speed  of  the  earth  in 
no  way  affects  the  measurement,  as  it  is  seemingly 
transferred  to  the  sun,  whose  apparent  motion 
among  the  stars  is  so  thoroughly  well  known  that 
his  exact  position  is  discoverable  at  any  given 
instant. 

In  connection  with  reply  62181  (p.  205),  I  would 
ask  **  Tan  "  if  he  has  reflected  on  the  aimensiont 
of  the  lunar  rills  or  clefts:  whether  he  knows 
what  their  width  must  be  to  be  visible  at  all ;  and 
whether  he  is  aware  that  some  of  them  are  200  or 
800  miles  long  ?  The  mass  of  the  Moon  is  onlr 
about  0*15  that  of  the  Earth,  hence  a  body,  which 
would  fall  16'lft.  in  one  second  at  the  surface  of 
the  latter,  would  only  fall  2'48ft.  during  the  same 
interval  on  our  Satellite. 

Mr.  Kerr  (query  62270,  p.  207)  will  find  a  laive 
amount  of  information  in  a  popular  form  in  Holoa- 
worth's  **  Handy  Book  of  Parish  Law,"  published 
by  Routledge. 

^  Derby  "  (query  62285,  p.  208)  had  better  not 
waste  his  money  in  an  attempt  to  convert  a  1  iin.  ter- 
restrial telescope  into  an  astronomical  one.  With  re- 
ference to  the  remainder  of  his  questions,  the  foons 
of  an  eyepiece  is  the  focal  length  of  its  combined 
lenses.  The  advantage  of  having  two  lenses  in  the 
Huyghenian  eyepiece  is  that  it  gives  a  "field," 
which  has  scarcely  a  recogiiisable  existence  with  a 
single  lens,  and  that  definition  is  good  practically 
up  to  the  edge  of  it. 

If  "  One  Gated  "  (query  62291.  page  208) 
will  only  go  and  look  at  the  table  of  Tolls 
painted  up  at  the  Turnpike  Gate  to  which  he 
refers,  he  will  find  that  a  toll  is  payable  upon 
every  vehicle  having  so  many  wheels,  d:c.  Clearly 
then  his  man  was  liable  to  pay  both  for  his  waggon 
and  for  the  cart  fastened  behind  it ;  and  I  am 
strongly  of  opinion  that — assuming  that  six  months 
has  not  yet  elapsed — he  could  still  be  proceeded 
against  under  3  Geo.  IV.  c.  126,  s.  41  for  evading 
the  toll. 

I  learn  from  California  that  it  is  expected  that 
the  Great  Lick  Telescope  is  expected  to  he  mounted 
and  in  working  order  early  in  September. 
A  Fellow  of  the  Boyal  Astronomical  Sooiety. 


WHITB  PATCH  ON  THB  MOON. 

[27197.]— Ox  the  evening  of  May  Ist,  not  haTia| 
an  opportunity  of  seeing  this  lunation  beforoil 
noticed,  sou^-east  of  the  Great  Pass  of  the  Alps, 
a  white  patch  that  I  never  saw  before.  It  is  not 
BO  small  as  to  be  easily  overlooked^  aujltlD^aDSB.^^» 


EMGLiaa  MEOHAJIIO  AUD  WORLD  OF  SCIENCE ;  No.  l,m. 


Hu  6,  U8T. 


mi;  be  ituD  with  Sin.  or  Sio.  of  spcitare.  It  did 
not  kppukr  to  be  baie,  beoanie  nme  unall  enteri 
within  itwero  sBdistiiiat,  I  thought,  uothen  out- 
■ide  of  it.  Perhkpa  Bome  ol  "  oaci  "  mty  hftve 
•een  it,  uid  will  tell  me  if  it  ia  uiythiDE  new,  kdcJ, 
if  10,  their  opinion  of  it.  I  do  not  think  I  sould 
haTS  overlookBd  It  before,  u  it  is  sitnited  on  a 
put  of  the  moon  in  irhieh  I  am  moab  inCeiaited, 
and  the  definition  wu  not  u  Kood  >■  I  hare  teen 
it  raaoy  timea  before  witli  the  lune  teleeoope— a 
l!in.  aiWar-on-glBH. 
Bank  Top,  Dailijigton.  W.  S.  Hairla. 


AaiTEOUS    VAPOUB    AND    8IBAJE. 

127198,]— Sis CK  "E.  L.  G."  (27IB9)  eonaidera 
that  I  hare  been  well  aoiwered,  1  aapposa  I  mnat 
be  very  denae,  for  1  cannot  even  now  andentand 
faow  it  ia  tkat  iron  hot  enough  to  decompoee  water 
will  yet  not  do  so  if  free  oxjgen  be  pretent. 

So  doubt  if  H,0  be  deoomposed  in  air  the 
libeiated  bydiogsn  will  combine  with  oxygen  ;  bat 
that  ia  not  the  qneitioo,  which  it,  whether  or  not 
Uie  water  ii  decompoeed,  and  not  what  beeomee  of 
the  pmdact*.  Potauium  thrown  on  water  will 
deoompoae  it,  and  the  hydrogen  wilt  combine  with 
oxygen  of  air  ;  bat  "  F.  C.  U."  will  not  say  that 
beeanae  no  free  hydrogen  ia  preaent  the  water  hae 
not  been  decompoacd. 

T  do  not  see  how  the  oaae  of  the  boiler  apptiei. 
"  F.  C.  8."  ia,  I  presnme,  oompating  the  energy  of 
the  iteam  to  the  affiniiy  of  the  heated  iron  for 
oxygen.  Of  ooane,  if  the  boiler  be  gradaally  fired, 
the  iteam  wilt  eicape  at  the  101b.  valvet,  and  not 
attho601b.Tal¥e,  becanae,  if  the  lOlb.  Talvea  are 
large  oompared  to  the  firing,  the  preaHore  will  never 
reioh  501b.  But  sappoae  tliat  all  the  lOlb.  valrea 
are  weighted  to  1001b.,  and  that  when  presaurs  haa 
Yeaohecf  say,  Selij.,  901b,  eaoh  be  taki 


valve 


d  6Dlb,  fcoi 


the 


'■  F.  C.  8."  aay  that  no  steam  will  eeeape  from  tl 
valve  DOW  weighted  at  601h.,  beoante  the  other 
valves  are  weighted  at  lOlb.  only  ? 

I  aay  that  iteam  will  iasne  from  all  the  valvea  ; 
bnt,  of  conrae,  in  the  caae  of  the  aolb.  valve,  only 

reduce  preaaara  to  below  aOlb.  But  aappoae,  again, 
that  at  moment  of  redaoing  weight  lA  valvea  the 
filing  be  angmented  tu  euch  an  extent  that  loss  of 
■team  preaaure  be  oompeniated  for.  I  Bay  that 
BOW  steam  will  contiane  to  escape  from  6Dlb.  valve 
u  well  aa  from  others,  beoaoie  the  energy  of  the 


ethan 


M  lift  it 


on,  which,  be  it  romem- 

liered,  has  aaScient  energy  to  deoompoae  water,  it 
Will,  aooording  to  "  F,  C.  ij  ,"  on  oomm^  into  eon- 
tact  with  a  molecule  of  water,  not  decompoaa  it, 
bat  paaa  it  on,  and  take  instead  amoleculeof  free 
oiynn.  I  can  icaagine  a  sentient  being  doing  ao  ; 
bat  I  oaimot  imagine  a  ateam-hammer  refusing  Ui 
«neka  marble  hecaaaea  nnthappena  tu  bepreaenL 
J  can  ondentand  that  iron  might  decompose  vaponr 
if  the  tension  of  that  vapour  is  great,  aay  16in. 
Hg;  bat  not  when  the  tension  ia  l!-10in.,  as  it  is 
in  the  oaae  of  ordinary  air;  but  what  we  have 
b«eQ  told  11,  that  the  came  of  the  non-<ieeompoai- 
tion  lithe  preience  of  free  oxygen,  and  not  beoaoaa 
of  the  low  teiuion  of  vapour. 

Sappose,  oaoe  mace,  that  air  is  oompoaad  of 
nitrogen  only,  and  the  amount  of  aqueooa  vapour 
: —  -u- woold  iron  now  decompoee 


atni,"! .      „.  .  __ 

to  experunenta  illuitrating  the  pomt.  Tbere 
another  matter  nol  touched  upon — vii^  the  diSi 
auce  between  the  oxides  formed  in  each  case. 

"  B.  L.  G,-  (27189)  contend*  that  the  term  sUi 
iasludea  clouds,  and  that  clouds  consist  of  hubbli 
hanee,  aiaoe  bnbblei  are  composed  of  water,  stea 
ii  in  some  oases  water  1  He  also  says  that  a  ite: 
doad  need  not  oontain  any  aqneooi  vaponr.  B 
•inse  water,  whether  babbles  or  droplets,  gives  i 
T^nar  at  all  temperatnres,  it  would  seem  that 
iteam  oloud  oould  not  exist  apart  from  aqnaoai 
Vaponr.  Keiuinstoi 

OK    THB    LAWS,     BBA.0TIONS,      AND 
OONSTaUOIIOlf  O?  SOME  FOBUS 
PRIMAB'S'  BAITBBISS. 

[27193.]— In  letter  2719^  I  midi 


le  words  near  the  end  " 
pleaae  insert  the  foUo*  ' 
n  (equivaleot)  quantity  c 


.  '■  Cons 
lygen  fi 


The  next  point  to  Ije  considered  in  batter 
chemical— namely,  the    reactions    in  the   oe 

whioh  the  eleotrioity  is  generated.      Inhyfa 

greater  number  of  cellstmciithe  positive  element, 
and  ao  we  will  take  a  cell  with  a  line  positive  i 
typical.  The  reactions  of  each  eell  will  be  describe 
mure  particularly  when  the  call  itself  is  treated  o 
so  I  Bhall  take  the  positive  of  ziuo  in  dilol 
snlphnric  acid,  and  the  negative  plate  of  copper  t 
ailver  in  the  ssme. 

Now  the  zIdo  ia  firiC  soperficially  oxidised  by 
the  water  in  the  dilnle  aoid,  and  thii  oiid-  ■- 
lauaadiMtv!^  distolvrd  hf  tbe  add,  forming 


iulphate,  and  leaving  a  fresh  snrfaoe  of  lino  ex- 
pOKd,  which  in  its  turn  undergoes  decomposition. 
Thia  aotiou,  if  chemically  pare  zinc  is  need,  only 
takes  plaoe  whan  the  eircnit  ia  completed.  Now, 
.oe  the  lino  robs  the  water  of  its  oiyeen,  hydrogen 
of  □aaesaity    aat    free,  the  reactions  being  ai 

B  +  OH,  +  HO,Ho,  >  ZnO  +  80,Ho,  +  H, 
nO  +  SO,Ho,  +  H,  =  SOiZno"  +  OH,  +  H, 
This  H]  is  set  free  at  the  Dagative  plate,  where 
rises  to  the  aiirfaoe  in  hobblea,  but  unfortunately 
portion  of  it  clings  to  the  negative  plate  forming 
thin  film  of  hydrogen  over  it,  thereby  increasing 
le  resistance  of  the  cell,  as  hydrogen,  ■■-■ 


onrrent,  and  resistance  are  ao  mntnally  dependeBt 
on  one  another  that  any  change  in  oiM  afleota  all." 
Perhaps  "  Electrician  "^will  prove  the  trath  of  thii 
last  parsgrapb.  I  can  undentand  that  any  altera- 
*  'iltaflectC:  bnt  how  will  ik  ^oot  B  7 
ipeaking  of  running  oi 


paaaing  through 
the  cell  is  coosni 


is  action  ia  called  "polariaation."     It  is  over- 
by  what  ia  called  a  ^^depolariser,"  which  is 

substance   eontaioing   oxygen,  a  portion  of    . 

trhich  oxygen  is  sufficiently  loosely  combined  with 
the  anbatanoe  to  enable  the  hydrogen  to  break  the 
lionda  uniting  it  to   the  inbstance  and  cause  it  to 

It  ii  evident,  then,  that  in  any  cell  there  are  a 
leriea  of  cbemieal  ehaagea  going  on,  and,  as  a 
aatnral  conseqnenoe,  the  raaiatance  of  the  cell  is 
gradually  increaeed.  Thia  natarally  tends  to  loner 
the  E.M.F.  in  the  outer  circuit. 

Aeain.  as  the  sabstanoea  Ijecome  used  up — i.e., 
11  the  free  acid  ia  oonverted  into  aincaulphate, 
LUcJ  the  depolaciser  loses  its  oxygen— the  solution 
Lpproaohes  aaturatioa,  and  the  action  proceeds  of  la 
nore  slowly  ;  and  owing  to  the  depolartaer  losing 
Diygen  the  hydrogen  eventually  is  not  taken  np  a> 
Cast  as  it  is  generated,  and  so  polarisation,  partial 


Then,ij    .^.       ..„     „  ..  . 

om  a  battery,  we  are  told  that  if  wa  awitoh  oi 
ro  lampa  in  the  place  of  one,  "  we  halve  the  ei- 
mal  resistance,  and  ODgbt  to  doable  the  oornnt; 
it  we  don't."  The  reason  given  aa  to  why  wa 
>a't  is  remarkable.  It  ii°<ai  more  canent  ii 
the  eell  the  iatamal  reaiitanee 
r  portion  of  the  total  B.H.F.  of 
ed  in  overooming  thia  reiiitancfc 
lilable  for  oie  ontiide  theoelL" 
ow  let  us  see  if  thia  is  true. 
Let  the  total  K.M.F.  of  the  cell  be  3  volta,  the 
ternal  resiilanoe  be  'fi  ohm,  and  the  external  r>- 
■tanoe  (one  lamp)  be  2  obmi.     Than,  by  Ohm's 

w,  C  C3  ,  i- .  From  whioh  C  »  -8  ampere. 
■i  +  -h- 

ow,  if  we  switch  on  another  lamp,  wa  may  takt 
uie  external  resistance  to  lie  halved  ;  then  wa  bait 
C  =  —  -      or  C  =  1*3  ampt^re,  whioh  ia  not  donUs 

the  current  we  had  with  only  one  lamp  in  eircoit 
So  we  find  that  it  is  not  becaase  the  internal  n- 
aiitance  of  the  cell  rises  that  we  get  lea  Ihw 
double  the  onrrent,  bnt  bacaiue  there  ia  any  in- 
ternal resisUnoe  at  all.  If  we  oould  get  a  batUiy 
without  any  internal  resistance,  then  the  cnrrcot 
would  iacreiie  in  direct  proportion  to  the  number 


ips. 


rhy  hati 


if  the  < 


ther  cansea  are  the  poroui  oella  getting  dogged 
Ii  oryetils,  which  diminish  their  porosity,  and 
increase  their  reaistanca,  and  very  often  also 
ng  to  the  oounections  becoming  dirty,  owing 
.er  to  fomes  given  off  by  the  cell,  or  to  tJie  aalti 
fping  up,  as  they  will  do. 

'o  return  to  the  chemical  queation.  Wa  have 
teen  that  the  tine  is  converted  into  solphate,  and 
that  an  equivalent  of  hydrogen  is  set  fiee,  which 
polarises  the  cell.  We  have  now  to  oonsldcc  the 
1  employed  to  remove  thia  hydrogen  aa  fast  aa 

the  Smee  cell  thia  ia  dona  mechanically,  as 

will  be  afterwards  described  ;  bat  in  most  forma  it 
done  chemically.  We  will  take  a  Daniall  cell  aa 
1  example,  and  alao  a  Grove  call,  to  show  the 
liferent  reactions. 

In  a  Daniell  cell  the  zinc  ia  converted  iate  sal- 
rbate,  aa  described,  and  hydrogen  let  free.  Kow 
(hia  bydrugCQ  ia,  as  already  stated,  carried  over  to 
the  negative  plate,  which  is  of  copper  ia  this 
instance.  This  capper  is  contained  in  a  vessel  oon- 
Ainiog  a  BBturated  solution  of  sulphate  of  copper 
»0,CitO").  The  line  is  usually  conUined  lu  a 
iioruus  pot  wiih  the  copper  outside.     The  reactions 

H,  +  SO.CnO"  =  SO,Ho,  -f  Cu. 
In  other  wordi,  the  E  having  a  stronger  affinity 
(being  more  positive  to  it)  for  oxygen  than  copper 
ipliti  up  the  eopper  sulphate  into  anlpbnria  acid 
and  metallic  capper,  which  is  deposited  on  the 
plate;  thus  the  hydrogen  ia  removed,  and  the  copper 
plate  ii  kept  always  clean  and  fresh.  To  keep  the 
Hilntion  always  Ireah  and  saturated,  crystals  of 
copper  sulphate  are  suspended  in  the  solution, 
which  gradually  dissolve. 
Grove's  cell  consists  of  zino  in  dilute  solpbario 
lid,  and  platinum  in  concentrated  nitric  acid. 
The  reactions  here  are  aa  before  for  the  zlno.  The 
hydrogen  set  free  oombines  with  the  oxygen  of  the 
"■trie  acid,  aid  nitrous  fumes  are  let  free. 

In  eaoh  case  a  certain  quantity  of  lino  diiaolvad 
ts  free  a  certain  equivalent  quantity  of  hydrogen, 
id  tbis  hydrogen  abstraota  a  certain  equivalent 
quantity  of  oxygen,  and  all  these  actions  and  re- 
actions  produce  a  certain  quantity  of  electricity, 
which  quantity  of  electricity  is  the  equivalent  of 
the  quantity  of  heat  which  would  be  generated  by 
different    combiuatinni    produced  in  the  cell 
LUB  the  heat  absorbed  by  the  dttfercnt  dtco^i- 
positimti  which  take  place-     Hence  a  chemist,  by 
knowing  the  quantity  of  zinc  required  to  produce 
a  certam  quantity  of  current,  can  oalcnlate  all  the 
quantities  of  acid,  hydrogen,  oxygen,  itc,  either  set 

Bleotrlolon. 


[27S00.]— Is  last  week's  Dumber,  "  Electrician  " 
promised  ns  a  aeries  of  letters  treating  with  the 
above  sabject,  and  gave  his  explanation  of  Ohm's 
law  as  a  be^luning.  It  is  to  be  hoped,  both  fur  the 
sake  of  "Electrician"  and  the  readera  of  the 
"E.  M.,"   tliat  the  remainder  of  hia  Jetteis  will 

will  not  be  of  much  value.  ' 

After  giving  us  Ohm's  law  as  C  =  -^ —  he 
goes  on  to  ray,  "  Hence  it  ia  plain  that  E,U.F., 


GleBtrioisn  "  will  not  fail  to  give  ns  the 
full  series  of  the  letter!  he  promises,  for  I  id 
hoping  to  find  in  them  a  full  description  of  iLg 
wonderful  battery  of  which  be  has  lately  btSD 
telling  ui  so  much  (or  so  little).  K.  B. 

NBW  POBK  OF  WHEATSTONB  BBISaS. 

[27201.]— As  the  conatruction  of  eleotricil  ap- 
paratus has  lately  occupied  the  attention  of  retdtn 
of  thB"E,M.,''  perbapa  a  sketch  of  anovelfom 
of  WbeaMtone  bridge  would  not  be  out  of  plso  b 
your  columns.  The  form  of  bridge  osaallyfflida 
by  students,  which  has  been  figured  in  jtna 
pages,  is  open  to  the  abjection  that  in  order  to  be 
fairly  efficient  it  must  be  some  SOin.  oiSDin.long. 
Frt^  Guthrie  diiecle  the  board  to  be  2ft.  lou  Iff 
4in.  broad.  Now.  the  same  length  of  wire  whiah 
would  require  a  board  2ft.  long  when  staetnhed  in 
the  usual  way,  can  by  a  simple  device  be  atictcbw 
on  a  board  Gin.  long  by  2iD.  broad.  It  ia  osll 
neceaaary  to  take  the  wire  backward!  and  fonratu 
in  a  ligiag  fashion  aa  ihown  In  aketch,  and  than  a 


mncn  longer  wire  can  be  need  if  reqaired  without 
inconvenience.  The  inatrnment  I  have  madeii 
contained  on  a  board  Sin.  aquara,  so  that  I  can 
place  a  galvanometer  ou  the  same,  and  ao  make  tht 
apparatus  complete.  It  might  be  anticipated  that 
a  difficnlty  wonld  occur  in  measuring  the  length  of 
the  wire  where  it  pasaea  roond  eaoh  pin.  1  nt 
over  tbis  by  using  atout  braeipins  with  good  beads, 
and  drive  them  down  until  the  wire  ii  nipped  at 
each  side  ;  the  part  which  passes  round  the  piniow 
then  be  neglected  in  subdividing.  A.  N.  a 


FBIUABT    BATTBBIB8. 

[2720-2.]- My    attention    waa    attraoted  by  one 

Earagraph  in  the  letter  under  the  above  title  pah- 
shed  in  your  last  isane,  which  I  think  might  with 
advantage    be    further  eipUinad    by  yoor  corre- 


Ue 


av 


"If   V 


I  have  a  battarr  [aiming  cue 
noe,  and  oni^i  to  oonhla  tbe 


passing  through  t^  sell,  tha  intonul  laaiiUiMe 
riies,  and  a  greatei  piatiaa  of  lk«  total  BJLF.  at 


Mat  6,  M87. 


ESGLISH  MEOHAJiro  AMU  WORLD  OF  aCIBHOB !  Mo.lJM. 


woell  ii  nmannied  in  OTBriKniii._„ , 

id  K)  ]e»  u  mvmil&ble  foe  (us  onUide  the  otll. 
onMqaeQUy  ve  obtain  two  Immpg  in  oiicait, 
rither  of  whioh  giTaa  u  mtiBhlighi  aa  tha  onsdid 

TheUnof  OlimiUteithkt  "the  itrength  of  the 
imnt  nriMdii«ti;u  thsB.H.F.,  and  iDTenel; 
I  ths  tola!  mirtvioe  of  tbe  oircuit"  ;  and  tbe 
fitching  on  of  the  eecond  lamp  (similsT,  I  pre- 
ime  to  the  fint]  mentioned  by  "  Glectrioian," 
onld,  without  fnnher  eipUnatiun,  be  regarded 
lan  ulditionkl  teiietonce,  tba  tots!  extem&l  re- 
itanoe  thus  booomlng  twloe  m  g^o^^  irut^ad  of 
ling  halved. 

Tbe  matter  ii,  however,  explained  by  tbe  Ian  for 
iding  the  total  reiiaEaooe  (K),  presented  by  a 
ivided  cironit  Id  wbisb  the  cnrrent  branohta  oS 
ito  two  or  nioie  parts  wbiob  atler^ardi  rejoin  ; 
aarraDgemeut  lcnawnM"mul(ipls"or"parBllel" 
re,  a*  dutingaished  from  a  cironit  in  "  seriet." 

By  thie  Uw  R  m  _!!£•_,  r,  r.  representiDg  the 
adividoal  lesisianoee— iDlbeprewnt  cue  the  two 

I  DuderstaDd  tbii  is  tbe  artangament  your  corre- 
poodent  meane,  and  If  lo,  hia  atateuiBnt  may  be 
roved  by  tbislaw. 

Iihonid  like  to  know  why  more  cnrreot  paeaing 
hioagh  the  sell  o: .l-    -   - 


SIOBOSOOPIOAL.. 


s  several  qneriei,  some  of  them  add] 
at,  muDswered, 

Uiaroeoopiiwl,  ei9M  (optiaal 
1  "Beginner"  meastireB  tbe  i 
dii^ragm  io  hia  eyepieoe  to  the  back  lena  of  his 
gb]t«tive  he  wiil  obtain  a  result  sufficieotly  aocu- 
nte  for  all  practical  purposes,  with  powers  tinni 
liiLind  upwards.  The  optical  tube  length  will, 
however,  bo  a  little  shorter  with  lower  powers. 
Sn  paper  on  this  sabjeot  by  Mr.  Frank  Urisp,  Sen. 
BJIA  in  "  B.M."  Jan.  II,  1884,  No.  981,  p.  40B, 

Seibecte  No.  7  water  immeriion,  Bia79  (Tests 
for  Penetration  and  Delinition).  — This  is  an 
important  subject,  aboat  which  a  great  amount 
ol  miioonoeption  exists.  Let  us  first  get  at  the 
Maaiug  of  tbe  words.  Aocording  to  Goring, 
Frilebard,  and  Brewttsr  in  1837,  "  Qoekett,''  2nd 
tdltion,  1862,  "Jabu  Hogg,"  2nd  edition,  18:^6, 
(SBatration  or  "sepuating  power"  =  resolving 
pover;  dcfinltioD  =  freedom  from  spherical 
ai  ehromatio  aberrations.  So  also  "  Miero- 
(nphie  Dictionary,"  Srd  edition,  1876,  with 
tkii  exoeptlon,  that  aooordiug  to  it,  eepa- 
mlng  power    =  tnagnifying    power.     Ta    *'  Car- 

Sater,'^  &tb  edition,  18T6,  peneti 
pttaj  so  also  in  Beale,  5th 
Fnbahly  the  term  "penetration  "  cameto  mean  reso 
lUim  from  the  phraseology  used  in  connectioi 
■itb  Herecbel's  moniler  lelesoope  "penetrating' 
iKo  (pace  and  resolving  very  minnta  stars  whicl 
«ne  thoaght  to  be  Immensely  fattber  oB  than  thi 


ength).-If 


=  focal 


'Rie  word  "  penetration  "  is  a 
Ttfneooe  to  depth  of  focus. 
The  qualities  of  an  object-gU 

1.  Magnifying  power. 

2.  Besolving  power. 
I.  Penetrating  power. 
4.  lUnmlnating  power. 
i.  Flatness  afield, 
t.  Defining  power. 
I.  No  test  ia  reqoiredforthii, 

DFBsnred.    Imagine  anyone  ea; 
Harpbo  Menelani  wae  a  gooa 

i.  ResoIvJDg  power  is  limply 
It  N.A.    Tbia    can    alio    be    uueuuj  measu 
Jurefore  do  test  is  neoeieary. 

i.  Penetrating  power  is  the  reciprocal  of 
Hiving  power,  or  ^.         Ko  test  Is  neceaury. 

1.  lUomiiutiDg  power  is  I'H.A..)',  or  N.A.  mi 
ilisd  by  iteelf  ;  no  last  necessary. 

i.  Ftatnasa  of  field.  TesU  for  low  power: 
iiiero'pbotograpb ;    for 


■  Dsed  solely  with 


itoan  be  directly 

t  of  magnifying 

nerical  aperture, 
eatly  measured, 


'huia 


for  higb  pow 


a  usually  supposed, 


u  freedom  of  the  Una  from  sph< 

latic  aberrationa.     Of  these  two,  the  epherieal  is 

ie  ill -important  one. 

Of  the  metbod  of  testing  lenses  for  this  point,  I 
ave  treated  already  at  length  in  these  columns  ; 
Mrefore,  will  merely  say  that  it  is  performed  by 
iewiag  a  loittible  object  illnminaied  by  solid 
ght  oonee  of  light,  the  object  being  plaoed  in  the 
Hxof  tbe  oone.    Cones  uf  imall  angles  should 

ttba  used,  and  tben  ealaised  nntil  the  object 
1 "^,or6ggy.    Oaremoving 


1^  to  x«t  pd^  milky,  o 


light, 
tbe  ape 

tion  begins  to  operate,  tha  bast  lens  being  tl 
which  will  stand  tbe  most  light.      Flooding 
object  with  too  mneb  light  is  only  another  name 
for  ipfaerioal   aberration   in   the  objeot-glass.    A 
good  objective   is  one  whioh  cannot  be   Sooded. 
Suitable  tests  for  spherical  aberration : — 

Very  low  powers,  3,  2,  IJin.,  wing  of  Agrion 
pulchellnm  J  (dragon  fly). 

Nycteribia  Hopai  (parasite  of  Indian  flying  fox) 
sqnecEsd  flat  in  balsam. 

Low  powers,  1,  Jin.,  proboeoie  of  blow-fly  sqneesed 
flat. 

Medinm  powers  },  ,*,,  low-angled  ^io.,  minute 
hairs  on  proboscis  of  bluw-fly  ;  hair  of  pencil  tail 
(Polyxenns  lagartes),  diatoms  on  a  dark  ground. 

Medium  powers,  wide  angled,  i,  J,  ^in.,P.  formo- 
anm  and  S.  lyra  in  balsam  or  styrax,  bacteria  and 

High  power;,  wide  angled  immersions,  tbe  se- 
condary stmctnre  of  diatoms,  especially  the  l^actnre 
tbrongn  tbem. 

NavicularhomboidsB  in  balsam  or  etyrax,  bacteria 
and  microooosi  stained. 

Chromatic  aberration  is  not  so  important  as  tbe 
spherical,  because  soma  very  fine  object-glasses 
have  a  good  iIsbI  of  oalstanding  colour. 

Tests  fur  low  powers  :  Thin  section  of  deal,  the 
coarse  structure.  Medium  powers;  Tbe  discs  in 
ditto.  High  powers:  Podura  scale  and  P.  for- 
mosum.     8u  it  will  be  seen  that  there  ia  only  one 

Kiot  of  paramount  impottanca  in  an  ohjectiva  to 

o.hsr  qualities  can  be  meaanred. 

Tbe  meaaurad  Talnes  of  Uy  Seibert,  No.  7,  are 
— Initial  magnifying  power,  160  diarru,  N.A.  !'08  ; 

While  on  this  very  important  topic,  let 


Ently  se 


d-8o'ai 


^. ,-,.,  ...  ....... No.  87 

body'a  test  plate.  This  test  meraly  shows  that  tbe 
lens  te  possessed  of  a  certain  aperture,  and  that  its 
marginal  zona  is  Buffieieatly  well  corrected  to  com- 
bine the  dioptric  beam  and  the  first  diffraotioo 
spectrum  whicd  pats  through  it— a  condition  by  no 
means  diCBcnlt  to  fulfil.  There  is  not  mnoh 
difficulty  in  making  a  lena  which  ahall 
have  two  points  in  its  raarglnal  zone  with 
a  common  focus ;  but  a  great  difficulty  lies 
in  tbe  way  of  making  a  lens  which  shall  have  a 
point  in  its  centre,  and  one  in  its  marginal  zone 
with  a  common  fucns.  One  of  these  glasses,  with 
only  a  corrected  margin,  was  in  my  possession  the 


of  I'S  N.A 


of  ct 


It  wae  handed 


B    pOB 


r  50 


_.  l' found  its  in 
therefore,  a  full  ^.  By 


.,  tha  difiiculty 

_  Lss  gave  a  ' 
A.  pellucida  illl 
h  ahowed 


good  pioti__  ._   .  _.  _  _   . 

QBtcd  by  oblique  light,  which  ._  .   ._. 

dioptric  beam  which  passed  through  one  side  of 
tbe  marginal  zone  was  bcoaght  to  the  same  fucua 
as  the  first  diffraction  spectrum  which  passed 
throagh  the  opposite  side  of  the  zone. 

But  when  a  much  coarser 
the  illl.  „ 

immenae  falling  off  in  the  quality  of  the  definition, 
for  while  the  dioptric  beam  was  in  the  same  poii- 
tioQ  on  the  marginal  zone  of  the  objective,  the 
first  diffraction  spectrum  passed  throngh  the  centre 
of  the  lens.  The  spherical  aberration  of  this  lens 
being  uncorrected,  the  focus  ot  the  central  portion 
of  the  lens  wai  not  noincident  with  that  uf  the 
margin  ;  therefore,  the  first  diffraction  spectram 
was  not  combined  with  the  dioptric  beam,  thereby 
accounting  for  the  coufuaion  in  the  resultant  image. 
With  the  solid  cone  test  the  lens,  ot  courBc,  utterly 
broke  down.  My  object  in  this  is  to  point  out 
that  such  a  lena  is  useless  for  work  even  with 
oblique — light  when  the  atracture  varies  much 
from  that  ot  A.  pellucida  in  fineness. 

What  can  be  the  use  of  a  lens  merely  for  tbe 
purpose  of  mBnnfaotnring  false  images  on  irresolv- 
ablediatoms,  lamataloss  to  Dnderstand.  Arguing 
by  analogy,  I  have  no  doabt  that  the  A.  pella^ida 
consists  of  a  minutely  perforated  membrane, 
having  the  perforations  closer  together  transversely 
than  they  are  longitudinally,  which  causes  the  so- 
called  transverse  striie  to  be  coarser  than  the 
longitudinal.  But  no  one  has  ever  seen  this.  A 
diatom  cannot  be  said  to  have  been  resolved  onlesa 
the  perforations  have  been  seen.  In  fact,  it 
properly  resolved  urdess  a  fracture  paasing  through 

Smbriaticm  and  Isthmia  nervosa  resolved  di 
ig  through  their 
But  A.  pell-  -'■"- 
ition  to-day 

Navieola  an^at*  (P.  angnlatom) 


secondary  i 

is   in    the 

Navioola  j._^_..  _   ^_ .  ..  , 

Bjo.    The  muTiMoopMal  e 


E  of  thaw  dajt  «u 


tbe  exhibition  of  the  etris  ;  now,  however,  we  can 
see  the  fracture  paseinj;  throngh  the  peifarationa. 
Microscopic  Stages  (t)2(j<.)2).— A  good  mechanical 
stage  is  very  bentficial  in  high-class  work.  A  bad 
mechanical  stage  is  worse  than  naelesa.  A  good 
mechanisal  stage  rsquires   not   only   (o    be    wall 

Scanned  bnt  verr  carefully  and  thotonghly  made, 
oet  mechanical  atages  are  defective  in  design  and 
scamped  in  workmanship.  Object  carriers  of  all 
kinds  are  bad;  bnt  spring  clips  are  the  worst  of 
all.  A  rotating  stage  is  the  least  important  part 
of  a  mioroscope,  except  for  polarising  and  petto- 
logical    work.    If    you    have  no  clips  or  object 

for  rapid  cursory  viawa. 
Immersion  Condensers  (62093).— Oil  immersion 

Baeteriology  (620m).  Raicheri's  7'i  is  a  j  of 
114°,  and  costs  £2.  1  do  not  know  of  an  oil  im- 
mersion /,  for  i;4. 

April  ».  Edwftid  H.  Relatm. 

KO0K-0BT8TAI.    8PHSBBB. 

98t  is  in  the  right 
ji  be  made— to'     ' 


[27204.]- "R.  J.  M."  (aTCH. 
when  ho  supposes  that  these  can  1>< 
1_     t_i_^i.   . -in  and  Eoropaan  work- 


nyself  worked 


jptl- 
feel 


men.    UiveQ  the  stone,  there 

making  glaea  spheres.    1  have  myself  wi 

colly  perfect  spheres  in  gloss,  and  shouli 

sny  great  difficulty  in  working  up  rock  DrJ'Stal.    1 

groand  lanaes  and  prisms  of  rock  crystal  20  yein 

ugo.    The  extreme  hardness  of  the  material  cer- 

tiinly  makes  the  irartrii^  costly.    I  should  sQp- 

Sio  ths  high  value  at  which  some  of  the  larger 
lis  are  estimated  is  due  to  the  scarcity  of  such 
masses  free  from  ihaiei  and  other  imparfeotlons, 
more  than  to  any  occult  skill  needed  in  working  np. 
After  an  inspection  of  tbe  immense  collection  of  . 
Oriental  lapidary  work  forming  partof  the  present* 
made  to  Che  Prince  of  Wales,  i  came  to  the  eon- 
clnaion  that  English,  American,  and  Continental 
lapidaries  can  "lick"  Orientals  all  to  pieces  at 
stone- cutting.  Frlamktliine. 

OFTXOAIi    7HBN01CBNON. 

[27205.1- Ma.  W.  H.  Shbobsolb  (27102)  I 

think  will  find  ths  apparent  opening  and  closing 
np  of  the  images,  as  Sean  by  rotating  the  "  piece  of 
silvered  glass"  in  the  some  plone,  is  dae  to  the 
tact  tbat  a  "piece  of  silvered  glaas,'' such  a<  is 
used  for  ordinary  looking-glasses,  ,ko..  is  invariaUy 
atigtd  in  one  direction.  A  moment's  tbongtat  will 
at  once  give  Mr.  S.  tbe  elne  to  the  easily  solved 
problem.  A  piece  of  absolutely  parallil  ailrered 
I,  auch   sa  ia  used  f<      " 


ofloctf 


tant,  I  d; 


ing  and  open 
phenomenon  (?)  existin 
imperfectly  worked.  I  i 
--Tallelglua-' '  "" 


horixon 

I k  will  show  tbe 

ideed,^the  fact  of  such  a 

gloas 


I7ik, 


e  eye  ii 


IB  polarised 


When  a  Nicol  prism  is  used  and  *  plote  of 
selenite  interposed,  the  images  prewnt  the  nsool 
oomplcmentory  colours,  and  go  turough  (he  ordi- 
nary changes  when  eitJier  the  mirror,  selenite,  or 
prism  i<  rotated.  W.  H.  B. 

LA.TBB    BCATTHXS. 

I  27207J— Refebrisg  to  letter  37133,  I  hope 
"  V.  A.  si."  will  not  think  me  hypercritical  if  I 
take  exception  to  his  second  paragraph,  wbere  he 
says  that  "tbe  centring  of  the  chuck  wonld  be 
determined  tTitirels  by  ttie  plain  surf  aces,  the  screw 
having  nothing  to  do  with  it  but  only  holding  the 
parts  together.  This  would  do  away  with  the 
necessity  for  that  extreme  accuracy,"  Ac. 

I  think  if  "  F.  A.  M."  looks  at  the  malUr  again, 
he  will  perceive  that  as  in  o  view  ot  a  right-handed 
screw  the  thread  rises  from  left  to  right  on  the 
side  nearest  to  tbe  obaerier,  and  the  reveree  way 
on  the  Bide  furthest  from  him,  and  similarly  that 
the  inclinations  are  reversed  on  the  right  and  laft 
sides,  he  will  Bee  that  the  thread  even  of  a  buWie" 

fash iou  to  call  it,  has  still  aometblng  tod< 
the  eeatring.  And  while  on  tbe  sabjea^  ] 
say  that  without  having  tried  any  experlov 
am  strongly  of  opinion  that  the  "bntbr* 


-     -     ,  ,  be  suppoted«u 

inggsiting  that  I  don't  see  ito  great adw« 

1  for  thot  purpose.     I  mesn,  in  the  ooa 

day  or  two,  to  Vtt   »  bo-^inw.  •fiBaMO;  ^» 

\o^:iBiCi   "SiWwoiMi  N  ,  voS.  '•'si.  V>"» 


ENGLISH  HEOHAKIO  AND  WORLD  OF  80IENCB  i  No.  1.154 


CONE    c-iTTINC 


withdimw  107  opinion  upichhI  abovs  it  I  find  my 
■nbicintiotu  not  verified.  Bj  the  wnj,  wbilit  on 
die  *i»>JMt  of  Bonwi,  what  a  Tei;  pacniiar  aketoh 
■4  i  doable-threaded  laraw  ii  given  on  page  166, 
Fig.  S6.  It  ia,  in  taot,  ao  mush  like  a  lingla- 
thieadad  soiew  u  oummonly  bnt  enonaonaly 
diftwn,  that  I  fail  to  ms  the  dISaienoe,  notirilh- 
■tanding  the  aba  i,  As. 

I  send  a  iketoh  of  the  manntr  in  vblch  I  have 
■orewed  the  croaa-armB  ol  m;  laat  planing  maohine 
into  the  oaat-iron  boas,  aad  for  iti  partionlar  pnr- 
poae  I  do  not  think  itoanbeirDpToreil  upon.  Bven 
for  a  lathe  chuck  it  might  do  it  properly  fitted  ; 
bnt,  aa  I  have  always  aoutended,  neither  thii  nor 
any  other  will  do  if  the  screw  ii  not  well  cat.  I 
have  been  looking  at  some  of  the  latteia  abont 
ohuck-fitting,  but  I  Gaoriot  light  on  the  onea  in 
whioh  ao-o»Iled  "Dtoola"  or  "half-round  bits" 
an  Telied  upon  for  forming  the  proposed  cylindrical 
fitting  of  a  ohuok  on  ita  mandrel.  The  propoaeri 
of  tu5>  A  plan  seem  to  furget  two  things,  one  being 
that  before  you  attempt  to  bore  with  a  U  tool  yoti 
bavs  to  prepare  the  hole  for  its  reception  to  about 
the  depth  of,  say,  ^m.  or  more,  aocording  to  the 
depree  of  front  hevel  of  the  tool,  in  order  to  give  a 
fair  bearing  ;  and,  secondly,  that  when  yon  have 
done  that  you  never  find  the  tool  itaelf  do  other- 
wise than  leave  a  very  peroeptible  indioatioo  of  the 
oommancement  of  it«  own  cut,  and  between 
(he  two  VDu  get  a  very  imperfect  imilalioi 
of  a  cylindrical  hole.  Tbtn  as  regardj 
tap*  for  making  tbe  screna  in  chaoks.  Feoplt 
taooy  that  if  jou  have  a  gncceaeian  of  taps  ef 
Inoreaaing  dtameteii,  you  can  produce  good  thread r 
in  chucks.  Wei),  1  have  had  a  good  deal  to  di 
with  Uie  matter,  and  I  am  satisfied  that  nuthingof 

out  in  a  iciewing  lathe  witb  a  toul  uf  a  single 
point,  or  embracing  abont  a  thread  and  a  half, 
leaving  tittle  or  DotbiDg  for  the  finishing  tap  to  da. 
A  oone-Stting  as  advocated  a  few  weeks  ago,  with 
Uie  ordinary  screw  in  front  of  the  cone,  would  not 
be  Dearly  ao  ^ood  as  the  cylindrical  fitting  with  a 
flat  shaiuder  m  rear,  if  you  ccnld  only  gat  it  at  a 
price  that  would  not  be  quite  prohibitory.    At  the 


or  buttress  thread,  to  which  I  itonld  like  to  call 
the  attention  of  yonr  readers,  independently  of  the 
pnrpose  for  whioh  they  advooata  ita  nsa.- 

As  early  as  ISGS,  Hr.  B.  T.  Loseby,  now  of 
Leicester,  took  ont  a  iwlent,  No.  3464,  in  the 
printed  apecification  of  which  thefoUowingpsaaage 
ODours  at  page  6  :  "  Tbe  threads  of  tbe  acrew  which 
are  fonnd  to  ba  most  advantageous  arc  of  an 
original  or  novel  form ;  the  sides  resisting  tbe 
thrust  are  cut  at  right  angles  to  tbe  axis  of  the 
one  tide,  and  at  an  oblique  angle  on  the 
other,  making  tbe  threada  similar  in  form  to  those 
of  a  ratchet,  and  combining  tbe  advantage  of  a 
■quarc- threaded  screw  with  that  of  ita  being  easily 

ada  in  discs  or  screw  plaUa." 

From  this  it  will  be  seen  that  he  had  invented 
this  form  of  thread  S6  years  ago,  and  I  may  fortber 
say  that  he  bad  left  samples  of  this  thread  at  the 
Booiety  of  Aila,  Adelphi,  on  Gth  August  of  tile 
previous  year  and  eiplaiuad  their  special  advan- 
tagee,  ■nd  tome  corceipondence  ensued  abont  the 

the  invention  having  been  brought  prominently 

It  would  be  interettlDgtofind  ant  by  what  stages 
this  thread  baa  now  come  to  have  its  qualities 
appreciated  after  lyiog  26  yean  unreoagnised.  As 
an  engineer,  I  think  it  would  be  also  interesting 
and  instructive  to  know  what  it  the  opinion  of 
Tour  correspondents  as  to  the  capacity  of  this  funn 
if  tciew  thread  to  general  engineering  puipotes. 


„  kbie  obucki  are 
interchangeablg  parts 
ting  must  be  adopted 


grounds    odIv, 

required,  in  tht 

of  microscopes, 

in  the  former   case  as    in    me  latter — viiij^tri 

Boiews,  and  fiat  sbotdders  to  aoiew  against.    The 

are  easential,  and  all  the  teat  anperfloona. 

J.E.F. 


<n  of  Apil 


whioh  they  nfM  U  mi  tha 


but  screws  all  day  long;  but  for  tha 

ordinary  meohanio.  sarely  (ha  osnal  soiew  umw  m 

enoagb.    I  am  many  removei  from  a  good  ton^ 

things  I  learnt,  and,  like  swimming,  once  aeqtint 
it  il  never  lost.  Tomiug  seems  to  gat  monal 
mora  elaborate.  Friends  of  mine  are  oonttsnUr 
laying  expensive  extras  before  tbey  can  nab 
heir  own  chucks,  or  turn  oat  with  ordinary  teik 
ucb  fancy  articles  sa  are  sold  made  of  Tegslat|* 
vory—I  mean  specially  those  highly  omsmratK 
9aw  maay  amateura  ocold  make  a  limiJa  inq 
thimble  bv  hand,  dtilliug  the  holea  legvlnV 
:thaut  a  division  plate  ?     Again,  I  notice  a  umt' 


break ;  but  I  have  used  a  tat  nearly 

stumps,  with  only  one  breakage,  lamqidtaairt 
'.bat  a  series  of  articles  on  plain  taming  would  )) 
Tf Icomed  by  a  great  nomber  of  yonr  leaden,  '*■ 
blading  A  HotIm. 


le  additional 
ibilit) 
oonaequent     . 

and  remade,  tha  nut  has  to  be  repeatedly  taken  off 
and  put  on.  In  fact,  for  purposes  wbera  the  screw 
aod  nut  are  not  required  to  Uke  a  pressure  in  both 
diractioni,  as,  aay,  in  the  screw  of  a  slide-rest,  it 
poaaesies  all  the  requiiemenCe  for  aunineriallhr-tad, 
especially  as  it  can  readily  be  out  with  dies  in  an 
Dtdiuary  screwing  machiue.  And  I  now  propose  to 
elicit  trcm  your  corieipon dents  any  acgumenta  that 
may  be  advanced  for  or  against  its  being  sat  up  as 
a  universal  thread  for  engineering  purposea. 

thread  at  tbe  aama  time  aa  the  specimens  sent  to 
the  Society  of  Arte,  which  were,  iQfact,duplioatea 
of  them,  and  in  these  the  acting  face  of  the  thread 
forms  a  risht  angle  with  tha  axis,  and  tbe  back  ol 
(he  threacTan  angle  of  45°.  A.  J. 

64,  Highfield-itreet,  Leicratet. 

[2T209,]— I  HAVE  read  with  interest  the 
new  waya  of  catting  sorewi  by  specially  designed 
apparatus ;  bnt  I  fail  somewhat  to  see  the  necessity 
for  their  iododnction.    They  might,  paihapa,  be 


0  say  t 


n  ud  a  week^ 

.(  they  ihogM 


[27310.; 


^w-catting    amngemeot  a 


__    Jpulated  thi 

!kind  was  to  he  nteo. 
u  reply  to  "  P.  A.  M.,"  Imay  aay  that  wilh4« 
-imensiona  I  have  given  I  believe  liie  arrugemesl 
wonlil  be  alrong  enough  lo  out  threads  in  ehacto 
~  )  or  10  lo  tbe  inch,  as  tha  ahif  ting  bearing  sii 
brought  close  to  the  tool  arm,  so  (bat  in  this 
!  the  bar  will  ttand  a  very  hard  thrust  or  pill 

O.  J  L."  would  have  it  that  the  qnestioaii 
decided  that  a  carve  can  be  formed  on  NiUett'i 
Bwasb-plsta"  that  will  give  a  oorrect  (piral fsi 
ny  screw  to  be  ant.  Not  yet.  I  win  pnt  K 
nothernay:  Instead  of  using  a  fancied  cnrve  ts 
produce  a  screw,  we  will  take  tlie  oonverae,  and  W 
the  screw  mark  out  the  curve.  Setii  traly-outhafc, 
say,  of  20  to  tha  incb,  between  the  lathe  eenlM. 
let  one  arm  of  the  gnida-bsr  rnn  in  the  thieadol 
this  bob,  while  a  tracer  on  the  oilier  arm  formraa 
ontlina  tor  half  a  revolution  of  the  "awadi  plate.' 
However  tlowty  tbe  gear  may  oanie  this  to  roHtt, 
the  curve  traced  must  beatmen^ml;  itii^iBfart, 
a  part  of  the  thread  of  a  nM*-Wr««  m  coant 
pitch.  Now  replace  tha  hob  bv  aBotkar  of  10 
threada  par  inch;  tilt  tbe  "  awiA-plala  *  for  till 
ranga  in  the  half-tnm,  and  vdb  huM  at  ibm 
nothing  else  bnt  a  dnmkan  Iht 


r  6,  1887. 
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■etrSortht  lO-ttaiaul  oaooot  be  mid*  to. -^ 
Mtfa  tonusd  b;  the  ^0.  An;  tnicen'  ap 
S  could  demoDitnts  tbii  b;  truing  t  UDt 
m  the  edge  of  t.  diu,  ud  then  b;  tUling 
ike  the  (hreul  &  drankea  one.  Aa;one  nut 
aee  thii  plkin  t.ot,  bnt  pluing  ft  Wind 
1  on  figona,  hftd  need  to  pat  on  maUieinatieal 
Itt  Id  ordei  to  grope   oat  ft  deiired  rein.' 

I  imperfect  text.  7.  H.  Waalimiii. 

CHB  soBAwma  appabatu's. 

I.]— Mb.  WBIfHAM,  in  letter  27136,  p.  178. 
to  the  ftdjnttftble  inolined  plane  "fii)<- 
'  principle  fti  being  pnotioable  bat  doj 
and  mnch  ia  the  wt,j.  Feihapa  I  may 
to  lay  that  thii  principle  ia  aolnallj  ouried 
lie  iorewing  ipparBtui,  daiotibed  on  p.  104, 
>  being  apparentl;  oumbrona  or  obtrniire. 
ig  slide  atanda  Dloie  to  and  parallel  with  one 
lathe-atatidardi,  tnd  ii  little  mure  thac  a 
ddition  to  the  fatter  in  front. 

II  be  qnlta  eny  to  plaoa  tbe  ilide  horizon- 
ther  JD  front  of  or  behind  the  lathe-bed,  iit 
id  in  the  inhjoiaed  rough  sketoh,  the  luoL 


ling  worked  by  a  cianked  leTer,  A. 
thia  lever  will,  of  ooune,  moTeinaoii 

I  thai  ■  (light  inasoaracf  wonid  be  intro- 
bnt  in  the  fine  thieadi  ant  thii  woold  ht 
lappreoiable.  S,  Q,  ^tf^^ji^in 

Vm-INOH    Z^THB    HBAS, 

2.]— I  BEND  yon.bj  booh-post,  a  trading  of 
lathe  head,  in  eection,  bo  aa  to  ebow  (~ 
m.     I  find  that   to  keep  it  aa  aimpla 
t  u  poeiible,  it  worka  out  aligbtly  difiei 

I I  had  In  m;  mind  vhen  I  wrote  the  le  _ 
inted  16th  nil.  It  will  be  teen  that  both 
uingt  are  parallel,  and  have  do  adjoati 

«rieDce  i>  that  parallel  besringa  are 

h,  medium,  or  low  apeedf ,  and,  if  propeilj 
ioned.  made  of  hardened  iteel,  a  good  fit. 
jeciaJlj,  truly  ronnd.tbey  will  laat  for  manj 
f  fair  work.  When  «Dro,  they  can  bt< 
I  good  aa  new  at  amall  ooit.  Of  conrae,  DC 
I  will  laat,  if  allowed  to  run  but  and  dr;. 
arranged  to  take  end  throat  on  the  front 
■.  By  making  the  adjiutmeot  for  end  plaj 
.wo  Bidet  of  one  bearing,  there  ia  leaa  ohanaf 
ation  of  adjnatioeat  by  diSerance  of  temp» 
Jiao  if  a  long  length  of  apindle  interyeni 
1  tbe  coUara.  Tbe  belt  cone  ia  preTentcd 
roing  by  a  feather,  and  ta  kept  to  ita  place 
;  play  of  apindle  ia  bearings  prevented  by 

nat  in  front  of  back  beariDg.     I  hare  D     ' 
aet   platea.  a*  tbere   ia  no  doubt  bnt  t. 
in   more    lightly    than     eoned    shcoldi---. 
■  a  fgin.  hole  throngh  spindle,  the  front  end 
ooed  for  a  centre.     The  tail  eod  of  apindle 
fipiahtd  according  to  the  work  the  lathe  ' 
d  for.     If  the  lathe  were  for  my  own  use, 
make  the  front  beaclDg  longer^ — certainly 
Dg,  probably  Sin. ;   hot  -for  foot  power,  i     ' 
1  of  work  likely  to  be  done  witb  it,  U 
be  anffinient  (in  hard  ateelj,  and  it  wo 
lewhat  lighter.     It  will  be  seen  that  I  hi 
iat  steps  instead  of  V'a.     I  ouinot  nod 
hy  the  gut  band  baa  inrriTed  ao  long  foi 

lathes.  For  amall  aoceesory  spparatns  it 
esaity,  bnt  for  tbe  main  spindle  driving  1 
ot.  A  flat  belt  bsB  more  driving  pow 
lily  joined,  rons  more  smoothly,  and  i 

length  from  atmoBpheiic  obangei  tl 

d.     The  pulleys,  also,  can  be  made  qui 

I  have  ahown  four  speeds;  but  for  a  fool 
think  three  are  ample  :  the  foot  can  vary 
cd  BO  largely,  that  a  amall  cone  for  the 
<peed  possible,  a  large  ona  for  the  sloweat 
Nsible,  and  a  middle  ooe  for  general  work, 
hat  ate  really  wanted.  I  would  then  make 
It  l^in.  wide,  instead  of  1^ in.,  and  (be  re- 
r  ipaca  could  be  used  for  a  worm  wheel  for 
ition  of  Ipiodl^ 

ao«  a  reiy  diligent  lesider  of  the  Bkglisu 
KIC ;  bnt  whenever  I  take  it  up,  1  am  al  moat 
Ind  m  twttole  oo  some  new  way  of  cutting 

Sow,  u  mMhods  ot  arigtaalivg  Wrows. 
MUM  aM  many  ot  them  T«ry  olevei  ud 


^M 

^»m 

p^ 

^ 

^^^^m^ 

►  1 ,  ■ 
V 

-  Ui - 

1  / 

--if 

iDtereating.  Bnt,  fat  catting  acrewa  in  everyday 
work,  why  not  be  aatiafied  with  obange  whaela? 
Tbey  give  a  definite,  positive,  and  aocurate  nut. 
with  a  mlDimum  ot  adjustment.  If  the  apindle 
end  projects  beyond  tbe  hack  beariiig,  and  if  tbe 
lathe  has  a  slide-rest,  then  the  connection  obd  !». 
made  at  small  oosL  The  following  threads— 10 
IS,  14, 15, 16,  IS,  SO,  2!,  H,  2G,  !£,  28,  SO,  S2,  S4,  Bb. 
36,  40,  46,  GO,  and  60,  can  be  ont.  If  the  ilide- 
rtst,  aa  is  naaa1,haa  a  acrew  of  10  per  inch,  witb 
a  set  of  12  ahan ge- wheels— vii.,  \b  20.  2b,  40, 60,  S5 
60,  6G,  70,  80,  86,  90.  Tbe  cost  of  these  ia  lis.  3d. 
— say  Is.  6d.  each  for  oaatinga  for  tbe  bracket  foi 
eitenaioD  rod  and  swinging  arm,  and  2a.  Iki.  for  Ibt 
sundry  screWB,  bits  ot  iron  for  studs,  kc,  and  ] 
don't  think  the  whole  ia  a  very  eitravagsnt  total. 
I  am  aasuming,  of  course,  that  the  lathe  owner  doei. 
his  own  work,  aa  he  aeema  generally  suppoaed  tc 
do.  The  work  required  ia  aU  straightforward,  and 
when  done,  gives  a  reliable  sorew-outting  irrange- 
ment— Dot  a  makesbift. 

I  shall  be  pleased  to  anawer  soy  qneatioDS,  oi 
give  any  aaaiatauce  I  can. 

Arnold-road,  Bow,  B.  Jno.  W.  New»U. 


TWI8T-SBILL  UAEIBa.— TO  '■  OOTTN- 
TBT  FASSON."  — TBIOONOUBT&T,- 
TO  "  B.  L.  G." 

[2721S.]— HAD  I  at  first  Dotioed  that  £10  to  £1S 
would  not  bave  faeeD  thooght  by  you  too  much  ~ 
pay  for  drill-making  apparatus,   I  would  not  ha 
troDbled  you  with  my  unpretentious  fiitare,  whi 
would  not  have  coat  so  msny  shillings.     You  nee 
however,  havenofaar;  you  would  rcyKireasepara 
twisted  guide  tor  each  drill.     Oni  would,  ai  far 
the  twist  is  concerned,  serve  for  all,  aa  Iha  diSi 
snoe  ia  the  pitch  ot  the  spiral  of  drills  is  very 
slight,  hardly  appreciable  from  .Jin.  aire  to  Jin.     1 
.if  testing  the  dir 


tlhere  msy  be  in  the  sizes  from  iin.to  ,',iu.,  a 
ler  atill,  C.  Parson  will  find  no  practical  diffei 


will  r< 


ulb  fro: 


twirted  guide,  it  he  needs  to  do  so,  for  all  siies 
fromlin.toiin. 

As  to  luiiting  the  guide,  it  is  a  much  simpler 
and  easier  operation  than  might  be  sappoicl.  Whst 
I  would  do  myself  would  be  to  take  a  piece  ot  jin. 
sqtiara  steel,  say,  6in.  or  ao  long,  put  in  fite,  and 
beat  evenly;  take  to  vise,  and  grip  about  1  id.  in 
tbe  jawB,wilh  atap  wreneh  on  the  other  end  give 
the  aeoessary  twist;  sttaighten  if  it  needs  it. 
Then  take  to  lathe,  and  having  centred,  tnindown 
the  end  whieh  haa  been  held  in  the  vine,  and  ont  a 
aerew-thread  on  it  to  suit  tbe  thread  on  your  little 
two-jaw  selt-osDtring  chuck,  removed  for  theoooa- 
sioQ  from  yonr  little  American  haad-drill.  You 
DOW  only  need  to  fit  twisted  sqoare  shank  in  its 
square  guide  bole  on  any  snitable  frame,  which  msy 
be  made  to  fit  into  socket  of  T-rest,  and  you  have 
(or  ■  few  hours'  work  a  very  aimple  and  " 


the  n 


B  orthodox   and  o 


7r   re  the  rival  acMw-cntticg   devloai,    woold 


"  B.  L.  G."  kindly  look  Into  tbe  csleulattoni  given 
by  Ur.  PoeklingtoD,  letter  27188,  p.  ITS?  Ko 
doubt,  a*  it  Is  cDdorted  by  two  such  antboritiei  u 
It  is  iu  to-day's  number,  we  ought  not  to  hesitate 
to  aooept  their  word  for  its  corrcetiies(,>BnodoDbt 
they  have  been  able  to  follow  out  the  piool — 
which  ia  more  than  I  have — as  mora  than  plana 
trigonometry  seems  needed.  Bnt  witbont  donbtlng 
Mr.  Pooklington,  confirmstion  from  a  —-''-  — 


WIBLBTT'S     SCBBWma    AFPABAIITa. 
[27214.]- 1  HAVE  received,  since  I  last  wrotfc  a 

with  a  series  of  threads  cut  by  a  aiogle-polnt  tool. 
Id  thia  I  do  not  detect  any  variation  whatever  iis 
tbe  apaeing  of  the  threads.  That  the  inventioD  is 
a  sound  one,  both  in  theory  and  practice  it,  I  think, 
aatisfaetorilj  astabiished.  Id  spite  of  advene 
criticisms  in  various  ityleB,  I  am  very  glad  thai  I 
took  upon  myself  tbe  work  of  intiodueiug  thia 
novelty,  of  which  the  entire  credit  is  due  to  Mr. 
Niblatt  himeelf.  I  have  now  Do  fear  that  thii  wiU 
become  in  the  future  a  recogniaed  addition  to  the 
lathe. 

Oidera  have  come  into  Mr.  Niblett'a  handa,  and 
bave  resaltad  in  anumher  of  valuable tastimoniale 
from  those  who  bsve  tried  and  proved  tbe  valne  of 
thia  Bcrew-ontting  guide.  But  X  wtah  to  state  that 
I  do  not,  and  did  not,  apeak  againat  Mr.  Wenham's 
arrangemeot.  1  italed  that  it  was  tbe  best  1  had 
seen  uf  its  kind,  and  that  ita  defects — or  what 
struck  ma  as  defecta— were  doe  solely  to  tbe  bar 
system,  and  absolutely  inseparable  from  it.  That 
it  is  practicable  aud  ifficient,  1  have  no  doubt 
whatever,  and  X  think  these  discussions  should  cot 

study  ot  various  kinds  of  meobsnical  movemeota 
which  may  be  capable  ot  Bimilar  piactical  applica- 
tion. Inventors  need,  it  isttue,a  hippopotamus  hide 
warranted  proof  against  the  shafts  of  ridicule; 
but  it  would  be  very  regrettable  it  the  iesr  ot  such 
ahafle  should  prevent  them  from  publishing  iit 
tbeae  coltimna  their  id  '  " 


hing 


J  be  doD 


I  in  tbe  ] 


<e  plan 


lethat 


ler  Niblett's,  Wenham's,  er 
the  traversing  mandrel.  At  present,  as  it  seama  to 
ma,  these  are  the  three  standard  methods,  eaoh 
having,  perhsp*,  some  drawback  and  some  speoial 
advantage  over  the  olber  two. 

All   three   are  perfectly  praotieal,  and  I  think 
about  squally  efficient  j  1  have  not  lnolndwitl»' 
sorew-outting  lathe  proper,  becanse  it  stands  qa> 
apart,  and  is  not  suited  to  the  kind  of  work  ~ 
poaed.    We  bave  tbe  sliding  bar,  the  Iranr 
mandrel,  and  now   the  awaah-plate,  ahd  I  eon 
the  inventor  of  the  latter  aB  much  en  tilled  to  be 
as  any  other  olerei  man  who  intrudaces  a  Da* 
doable  maohiue.     It  our  readera,  therefiM 
lally  enthuaiaats  iu  mechanics,  they  oan  b 
kil  to  appteoiate,  aa  I  do  myaelf,  both  Uw  L 
on   and  the  inventor.    Ver^  probably,  Inui 
en(  at  detail  may  be  possible ;  bat  Ua  m 
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plkte  will  heaccforth  take  ita  itind  ■>  >  recogniied 
metbod  of  giTing  uniform  tuve»e  taiubla  for 
■oiew-ciittiiiB.  O.  J.  Ii. 

IQTTANA  BKIN. 

[27815.]— I  HAVE  Eerer  met  with  thii  uwfal 
prodaat  in  Bnropa.  A.t  Delhi,  and  other  popnlon* 
Indiui  oitiaa,  thu  tongh,  tcelj  material  ie  Died  for 
ihoea,  ganeniUy  djed  green.  The  nglj  reptile 
(like  &  ministoce  oiacodile)  ia  plentifnl  in  moat 
pMiti  of  Hindoatan,  iuqaII?  iohsbiting  hollow 
tieea,  deacending  for  food  Co  ponltr;  jardi,  £ah 
pooda,  and  green  awampa;  th 97  grow  lo  6lt,  or 
6ft.  long  thoagh  the  Bvenge  size  ii  3tt.  or  4tt.  A 
pair  of  thoee  ihoei  are  >ud  to  laat  *  lifetime.  The 
neab  U  conaidered  to  be  auperior  to  anj  kind  of 

Bngliab  iportemsn,  long  reiidenC  in  Chat  ooontcj, 
uaored  ms  he  had  aoqmied*  tule  for  it.  Itonnd 
thia  akin  rar;  dnrable  ooveiingfoi  the  acabbaidof 
t  hesTj  aoimebar,   a  banting   knife    ahei"''    ~~~' 


a  iiSei< 


ndgment  on  Jeana  "about  t 
vhidh  time,  aooording  to  Lnke, . 
ja  the  orou,  and  anja  nothing  a 
Thia  ie  not  aapplementary  evida 

__7tnthori«d  tran.lalion  of  the  Bible  ntea 

daiirod  to  oonvey  tbe  notion  that  the  daikii 
looal.  The  reviiers  do  tbe  lame  id  the  t( 
giYB  the  oorreot  reading  "earth"  in  the  marj 
Thin  leaning  of  the  tisnslatori  is  inUieating,  1 
ii  BD  inattnotiTe  oommentarj  on  the  fact  tl 
aJChongb  the  original  atatet  that  thia  darkneaa  \ 
all  OTei  Che  faoe  of  the  earth,  fat  no  proper  a 
ttmatory  eTidence  baa  yet  been  obtained,  tboi 
for  ana  mnltitadea  of  olever  man  have  io 
eageriy,  and  those  who  rely  on  it  have  nlti 
;o  fall  back  on  the  brief  notioei  in  the  thr 
goapeia.  Mam 


Other   paraphernalia,  being    very  tongi 
fended  by  email  protaberant  acalei.    Tb 
gipaiea  too,  delight  in  eating  Ihi    " 
I  killed  were  nicely   tkioned  b; 
retnm  for  the  feaat.     In  Sonth 
oonaidered  a  dainty.    I  hi 
over  ben  years  have  paaaec 


__ii  de- 
Oriental 
oreatnre,  and  all 
peopIe,in 


ikin  by  me,  though 


THB   BUFBRNATITBAI.  SABKKBSS  ON 
THB  FI&ST  GOOD  fBIDAT. 

[2721C.]  —  The     reference    by    Tertnllian    i 

'- "   ia  of   donblfnl   value,   andmaymerel 

PhUgoo' 


.bii  fact,  may  I  ask  him  hoi 
iiSeranoe  of  lemperatara  F    Certainly 
laetoanydiflei  ---   =-  "- '-  ■"• 


praoCioally  the  MMa.  Bit 
a*  be  aome  poopl«  living  who  M 
: o»«4  +  !-(. 


ighCi 


80SB  BXPBBS8  Bims.— hl 

230.1— OWISO  to  a  printer'e  error,  a  thbr 
lendably  rare  ia  the  "  B.U.,"  the  booM' 
il  time  aC  Man  cheater  of  the  Midland  expna 
en  aa2.25  in»teBdof!,3i  in  my  lettar  (17111) 

Of  aevoral  jonrneja  between  QIaagow  and  H^ 
burgh  laat  September,  the  followiog  ia  lie  bcrts- 


e  the  ' 


especting  the  i 


f  donbtfnl  value, 
refer  to  ancient  wricinga,  am 
Contioveraialiats  are  apt  to  hud 
and  porttcnlar  eta tementan here  othera  eae  nothing 
of  valne  or  vague  sCataments.  Tba  "  annala  "  do 
not  eiist,^  and  the  heathen  replies  have  been  lost  or 
deatroyed,  so  we  oannoC  estimate  their  valne. 

Onr  everyday  experience  provei  that  opposing 
partiea  atate  (hat  some  tact  or  neceaaacy  inference 
IB  admitted  by  their  opponente  which  deatroya  tbei 
caae,  yeC  the  other  Bide  dtny  it  in  loio  ;  we  canno 
therefore,  edmit  QnanpporCad  ataCementa  of  miraoi 
lona  occorrencea.  We  eveo  decline  Co  believe  many 
ndl-atteatod  ouea— anch  aa  that  tbe  Holy  Uor — " 
Loretta  flew  acroaa  the  aea  to  ita  praeenC  rei 

Pblegon'a  fiagment,jimerved  by  Enaebina, 
tcrminea  merely  the  Olympiad,  icarcaly  the  year, 
and  in  no  can  the  aeaaon  or  day  of  tbia  darknesa.' 
Fhlegoa  ia  not  a  very  good  authority;  next  ti 
QOthingia known  of  hia  life,  except  thalhe  lived  ic 
thetimeof  Hadrian, about  the  middle  of  tbe  2n<; 
oentnry  A.D.  He  appeara  to  have  been  ratbei 
orednlona,  aa,  amocgaC  otbeioddlCiea,  beapaakiof  1 
ehildwhowaa  abletoconverae  wicb  others  before  il 
wai  two  montha  old,  and  aayi  the  women  of  Paltc: 
became  moth  era  at  aix  years  of  age.  Origenalai 
•ays  of  him  that  "  he  makes  amiatakein  theperaon 
naming  Peter  insteadof  Jeana." 

Dr.  Adam  Clarke,  ia  hia  oomment  onHatthev 
zxviL  G,  summed  ap  the  objectioni  to  hia  evidanoi 
diDa:— 

1.  All  tiie  authors  who  quote  Pblagon  differ,  anc 
often  ver;  materially,  in  wbaCthay  aaytbey  fonni 

2.  He  aaya  nothtug  about  Jndna ; ' 
that  in  such   aa  Olympiad   (aome   uy   ma  lu. 
others  tbe  202)    there  waa  an  eelipae  in  BMsai 
■nd  an  tarliyuatt  at  Nice. 

3.  He  doei  noC  aay  tbe  eaithqnak*  happened  a 
Uie  time  of  the  eelipae. 

4.  Ha  does  not  intimate  that  this  darkness  waa 
eibraordinary,  or  that  Che  eelipae  happened  at  Che 
full  of  the  moon,  or  that  it  laated  three  honra. 

The  lilanoe  of  SC  John  ia  a  serioni  matter,  aa 
his  Gospel  was  vrrittan  in  a  highly  civilised  heathen 
oity,  where  soeh  an  event  aa  tbe  onnaual  darken- 
ing of  the  snn  would  be  well  knawn,  i/  Irnt,  and 
where  such  evidence  would  be  of  enormoaa  value 
for  ooDverting  thoae  wbo  doubted  tbe  Ctiriatian 
story.  Yet  John  doea  not  refer  to  it  in  any  way. 
Neither  ia  iC  referred  to  by  him  or  by  any  other  writer 
in  the  Epiatlea :  it  only  oocara  in  the  Synoptic 
Ooapels. 

Thia    omiaaion    ia    nanally    defended,    aa     by 
"E.L.  G.,"by  Baying  that   St  John  only  lapplc- 
nenled  the  Synoptic  Ooapele,  and  wrote  nouung 
aoneoeaaarily.    Thia  anawer  ia  donbtfnl  generally, 
■ud  la  wholly  ioapplicahle  to  tbe  present  ease,  aa 
thia  partionlar  evidence  would  have  apeeial  force 
in  Bucb  a  oity  if  true,  but  be  wholly  desCructi 
if  falae  ;  the  omiaaion  of  it  ia  strong  evidence  til 
John  did  not  expect  thoae   he  wrote  amongst 
believe  it  even  if  be  did.    "-'^  i-i— . 


[27217.]— To   thoae  who 
free  from  biaa,  the  yerdiot 

ral  darkneia  at  tbe  Crncinuon  miub  m>  uui. 
■en."  The  event  ia  alleged  to  have  oconired 
ng  the  lifetime  of  Seneca,  and  uf  tbe  Bidet 
y,  neither  of  whom  make  any  mention  o(  it, 
oogh  each  of  tbem  recorded  nnnaual  pheuo- 
a  in  natore.  It  ia  not  recorded  ia  Joaephoa, 
indeed,  never  mentiona  Christ  at  all ;  for  the 
age  in  book  XVIII.  chapter  3  of  hia  work  is 
feraatly  admitted  to  be  a  pjoua  for^gery^  It  ia 
quoted  by    Chr- 


Clemena  Alexandrinus ;  and  Photiui 
Btatea  that  Josepbaa,  being  a  Jew,  baa  hoc  taken 
the  leaaC  notice  of  Chriat.  "  Save  ub  from  oni 
ftienda "  will  be  the  thought  of  many  of  oui 
ladera  on  aeeiug  letter  27192,_p»ge  202.  ^If  "- 


Han 

Common, 
Che  "  Qne 
conelnaion  that   a 
maikaman  had  failed  t 
iiSe  ahooting.     A  man  ' 


o  tell  m, 
,"  I  would 


LghC  from  Wimbledom 
Chat  MoVittle  had  won 
nmedlaCely  eome  to  tbe 
rata  tba  great  Scottish 
;ain  the  blue  ribbon  of 


either  a  knave  or  in  Imbecili , 
gratnlaCe  the  anpernatural  party  on  their  ah 
The  writer  of  the  paaaage  quoted  by  yoi 
apondsnt,  "J.  B.  G.''  (letter  27I9S),  is  evidenUy 
ignorant  that  in  the  0.  G 
of  magnetic  unite  have 
are    vet;  fnlly  Bet  forth   in   EvereCt'a  a 
book  on  ■'  Dnita  and  Physiial  Ccnatanta." 


«BwoaaCle-OB-Tyne.    Wm.  John  Oroy,  F.O.B. 

A  WABNINO. 

[27218.1- A  FEW  yeara  ago  the  bright  bea: 
of"  Sunlight"  were  ahed  over  tbe  pagea  of  "  Our 
No  anbjeot  too  loft^  no  qoeritt  too  mean— all  w 


M.  Ch.  I 


..|8i 


Glug"' 

Iltishopbriggs    . 


Dull  at 


■il     fiS    Palkitk  

■JO    64     Linlithgow    

,!5     -n     Wiaehburgh 

13     ul    Coritorphioe 

i&  70  [Kdmburgh  (Ha 
market)  


4  23  SO 

4  S2  5I> 

4  41  IS 

4  47  30 

4  68  0 


RE114KK9.— 'Due  Glasgow  4.0,  Bdinburgfa  ii. 

scope  at  ease  end  of  plaCform  for  .the  r™  »  b* 
ICaobed.    Gradient  to  Cowlaira  I  in  40  naidj. 
Tbe  engine  on  this  occasion  waa  626,  and  thekal 
ieht  ooaaboe.     I  made  one  joorney  to  QlaagBW 
tgiiuton-atreet)  by  the  CaledonianinSeim      — 


e,  owing  tc 


ebadal 


I  lb  a: 


«of  c 


BB&EBB. 

[07->ii  1— I  AM    very    glad    to    find   thai  Xe 

itrettounow  aiimita  t271(i71  that  the  brake  Wjj 
n  18S0  was  the  Sanders;  he  ia,  however,  qBN 
great  point  aMM 


lohiaraya.     Hon 


t   legal  inqni, 


by  frand,  until  tindiug  t! 

nnpleaaantly  importunate,  tau  auuvo  uuf^uu  u»uj« 

became  auddeuly  eclipaed,  and  many,  like  blossome 

iC  forward  in  too  early  spring,  suHerod  sorrow- 

lUy  for  their  credulity. 

But  lo  I  our    briUiant   friend,   casting  longing 
glancea  bb  he  thinks  over  former  pro&ia,  reaolvek 

iqnered,"  and  I  bad  almost  eaid  unrecognised, 

!»ptbyfew — money,  goods,  confidences,  flo we  d  in 

■    '—       • -tain  a  change  of  air  waa  required  : 

hia /WririJi  had  tried  him  much.    A 

ative  leclDBion  is  taken.    Beadera  of 

M-.=,     """  aforetime  have  been  so  profitable  &j 

him,  think  be  has  forgotten  "them."    No,  be  has 

again  returned  Co  "them,"  to  work  again  for 

vuom,"  to  be  feed  by  "  them ''  and  alio  to  be  re- 
gretted   by  "tbem."     Dear  Hr._Bditor, 
lad  anSetif 


lopplen 


have  cleared  up  i&maultiea    already  eitiating, 
stead  of  wbioh,  he  ignorea  them  and  statea  tbe 
in  a  different  and  oontradiotory  way.   Tbui ; — Hark 
aays  Jesus  was  omcified  at  the  third  hoi        ~ 

and  that    the  darkness  began  on  the  1 

Hatthew  and  Luke  say  Jeaoa  waa  oraoi&ed 


ia  effor 


Dear  Ar. 

THB  BBZTAST   AND  ITS  ITBBa. 

cannot  call  myielf . 
C  Bay  I  cannot  aee  t 


lircamference,  be  drai 
un,  and  then  aaka  how  any  aeiCauC  ot 
qnadrant  oao  measnte  the  angles  ao  formed.  B*^ 
ia  moat  certainly  under  a  "  miaapprehenaioo,"  tor 
no  navigator  ever  yet  attempted  to  meaiore  ancli 
an  angle.  If  be  will  draw  langenU  at  A  and  B, 
and  at  the  other  points  on  the  circumference  tj 
repreaent  tbe  horizon  at  auch  place,  be  may  perhaps 
(thongh  I  do  not  think  it  probable)  gain  aome  idei 
of  the  angles  actually  meaaured  in  pracUce.  A 
diagram  sneb  as  he  has  drawn  really  meanj 
nothing,  and  ia  ealcnlatad  to  mislead  ignorant 
people  who  know  not— or  at  least,  can noC  nude r 
stand— whether  the  earth  is  round  or  fiat.  Witb 
reference  to  hia  "difficult"  qaeition  about  th, 
di9er«nce  of  temperatoie  in  the  Torrid  and  Frigi.: 
"  is,  of  ooarae,  vain  to  point  out  •■-'■=—  -■--  * 


trap'  intended  tu 
itand  the  anbicot 


in  ISSltotheqoN^ 
:ted  by°Che  vaoaum  br»lie,ta 

Che  We>Cuighouse,  used  thM 
is  either  -a  pretty-bMkiH 


a  Ch: 


So  Chat  Mr.  Editor,  you  aee  that  the  proo^B 
need  by  Mr.  Streiton  to  warrant  bis  nse  rfft 
8t!0  trials  falla  to  the  ground  on  hia  own  slWiriN 
Lud,  again,  not  very  long  ago  he  told  the  detegM 


imatio  brake  wtl 


Working" 
brake,  wb( 
pcrfrclid  " 


be  uaei  Che  woi 

mportanC  featui 
lives,  and  thes< 
.naiderably;    hi 


i  of  "  tiafe  Bailm 
aucomsti 

cnum-bnl 


aixUi  hour  (ooon)  and  that  the  diwkBeaieommauiad  I  the  difference  is  solely  due  to  tbe  sou's  altiCnde 
tbaa.      Wlmm*    Joks   asyt   that  Pilate  Mt  ia  I  abor*  the  boriioii.    If  (aa  is  piobabla)  he  denlei 


BNOINE-DB1VBBB'  BTBSIQHT. 

[27222.]- O.S  page  38  I  directed  attenCioo  to  tl 
auBiect  of  engioe-driveiB'  eyesight,  and  to  ti 
number  of  men  reduced  from  their  ditties  see 
picas  drivers,  or  entirely  removed  bvmtfas  fw 
plate,on  aooounC  of  their  failing  to  give  the  Dan 
of  certBin  shades  of  wool  and  to  coant  doU,  •■  > 
Quired  by  tbe  lieordJiea;  test.  The injoatiee  bew 
so  aeriooa  that  the  Amalgamated  Souieti'  « 
absolnlely  obliged   to    Cake    steps  ta  ' 

members,  and    most    valuable    vA  a 
formation  waa  obtainad  Inm  phjikiMI 


6,1887. 


ENOLiaH  MEUgmiO  AND  WORLD  OF  BOIBiMOE !  No.  1,H4. 


MDtionvd  in  taj  former  letter,  the  lociet; 
Lha    tut  to    be  praclieal,    ind  ooniiit  of 

0  >ee  >igTi&li  both  b;  day  anil  night  at  the 
f  diitancei. 

ihiMles  of  vuol  it  mnit  not  be  thought  that 
»  colonr-blind  ;  the;  are  onl;  oolonr- 
.  Ai  a  matter  of  fact,  itma;  bemiDtioasd 
le  mea  who  have  failed  to  Dame  the 
have  lince  received  iaBtrantione  from  lome 
rli  JD  Berlin-vool  ahops  and  from  painten^ 
low  able  to  paia  the  thsoretieal  teat  with- 

e  ouier  hand,  a  man  may  be  perf  eotlT  able 
Ota  on  the  card,  and  soct  the  fort;  atiadei 
and  jet  be  quite  nniafe  to  be  npoa  an 
It  he  may  be  unable  to  >ra  iignals  at  the 
L  diitaiuiea.    To  prove  thlB,  I  ma/  qaot«  a 

point  in  wbicb  a  driver  who  paaaed  the 
al  teata,  and  was  thcrefoie  laid  to  be  per> 
express  work,  kneir  bjmwlf  that  he  ouuld 

the  aigaali,  and  be,  feaiing  an  amident, 
to  be  removed  from  •  main-line  engine  to  i 
J  engine.  Nov,  in  this  inatKnoe,  the 
sal  teat  proved  to  be  absurd,  and  if  this 

1  been  anbjected  to  a  proper  praotical  teit 
ctive  Bight  woald  at  once  nave  been  foaod 
ipoae  he  had  not  had  the  goodaense  to  give 
1-line  work,  he  wuuld,  having  paaaed  tbe 
cal  tut,  have  continued  ai  an  expreH 
ind  perhaps  have  caused  aseriooa  aooident, 
B  committed  for  manslaughter. 

inday,  the  24th  April,  a  number  of  engine- 
■nd  firemen  belonging  to  ihe  North- 
.  Kailway  who  failed  to  pass  the  dot  and 
tts  were  re-eiamined  at  Darlington.  Tbia 
iteat  iuggestedbj  the  society  waa  employed, 
a  were  put  to  tbe  praclieal  test  of  seeing 
and  nothing  can  proT*e  the  absurdity  of 
)retical  test  more  clearly  than  that  these 
in  who  failed  with  "  dots  and  wool  "  were 

0  b«  able  to  aes  signals  at  I,O0O,  TG4,  and 
ill.  1  trust  thege  men,  who  had  been  re- 
born their  engines,  will  now  be  reinstated 

former  poaitionB.  Another  very  important 
it  the  time  when  the  test  shoiud  be  made. 

1  driver  to  be  tested  before  he  goes  on  duty, 
he  has  been  at  worli  ten  ur  twelve  boors  ? 

ave  occurred  in  which  a  mail  conld  see  the 
d  pais  after  twelve  hours  of  duty,  but  when 
sl«d  at  the  end  of  seventeen  hours  work,  he 

Of  ootuse,  the  efieot  of  wind,  dost,  and 
ly   overwork,  muat  at  the  end  of  a  vei 

a  of  dnty  seriously  impair  the  aigbt  of 


plate  of    beater    should    be   iron  |in.  thick,  and 

Borewed  up  to  top  of  water  jacket  as  shown  ato, 

mine  aabestoa  or  indiaiubber  between  the  jointt, 

the  bottom  tif  heater  iron  Mi.  thick  ;  bat  coppar 

would  b«  better,  and  should  be  of  the  shape  ahown 

in  drawing.    The  base  or  firebox  of  cDginalBShssl 

iron  riveted  to  rings  of  angle  iron,    The  opaning 

shown  at  O  is  for  the  ebimney  to  be  oonneotad  to. 

At  the  bottom  of  cylinder  a  plate  of  metal  isplaeed 

itb  a  tube  let  into  tbe  centre  for  the  passage  of 

ir  from  and  to  the  cylinder  and  heater.    This 

tube  must  rest  on  the  bottom  of  beater,  and  have 

o  pieces  cot  away,  one  from  each  side  aa  shown 

P,  and  must  be  au  ant  (hat  tbe  displacar,  D,  just 

vera  the  holes  made  when  it  it  at  bslf-atiuke. 


On  > 
a  test  1 


'eral  li: 
[i  fo^d 


witb  at 


I  and  light!  i>  considered, 
.o  be,  highly  effioii 
„  ineral,  in  place  of 
tory  and  pnrely  tbeoretioal  teats  t< 
1  ao  much  objeot. 

01eiD«iit  S.  BtrettOD. 
nanltiDg  Engineer  Amalgamaied  S< 

of  Railway  Sevanta. 
anoiaa  Hotel,  Idndoa,  S^  May  2. 

BBBAKma  or  DaiVINChAZLBS. 

3.] — Thb  Board  of  Trade  retomaforthe 
<SU  show  that  the  proportion  of  iron  and 
iTing-ailes  bcoken  in  running  ia  ptaetioally 
a  sa  sinea  the  year  1881.  The  steel  ailtui 
^ia  the  lesat  number  of  cases  ;  but  tfai 
an  the  greater  mileage  before  breaking. 
(86:  1S4  oases;  123  were  made  of  iron,  61 
ade  of  steel.  Average  mileage  of  117  iron 
H,&17  miles ;  average  mileage  of  61  ateel 
12^S  miles. 

Igiina  again  prove  that  the  average  life  of 
ig-sila  ia  known,  and  point  to  tbe  neoeaaity 
lOTiog  ulea  after  they  have  run  a  ceruin 
(  of  miles,  inatead  of  allowing  them  to  run 
f  break  on  ths  joamey  and  causi 
Olement  B.  Stcetton, 


tioue  to  risefor  a  abort  diatanoe,  no  matter  how 
elowlf  it  is  being  hoiatcd '/  " 

This  in  effect  ia  his  question,  and  he  aayt  there 
is  a  oertain  speed  at  wbicb  it  wi]I  not  rise  further 
if-BOcnt,  but  immediately  begin  to  desoend.  Now, 
I  aay  be  it  wrong,  and  will  try  to  abow  that  he  i* 
all.  In  finding  the  dynamio  equivalent  (a  very 
SikA  term)  of  the  pTaBanre  of  lUVb.,  why  does  Mr. 
Wakelin  let  the  lib.  weight  tall  from  a  "oertain 

which,  mnltiplied  by  its  weight,  equals  SOlb. 
I  imilarly,  if  the  package  hoisted  by  the  crane  equal 
Jib.,  it  will  not  move  upwards  till  a  power  of  more 
bso  SOlb.  is  applied  to  the  crane  eora  ;  neglecting 
[iotion,  this  axoeea  of  power  will  be  stored  in  the 
laokage  as  energy  capable  of  being  given  out  aa 
iOA,  and  if  tbe  cord  now  be  cat,  this  work  will 
iB  axpeoded  iu  raising  the  package  till  the  power 
9  uhanated,  and  not  till  then   will  it  stop  and 


'eight  of  the 
."  Well,  if  tbe  package  have  an/  moman- 
,  .  impact,  being  the  product  of  ita  weight 
ulciplied  by  its  velocity,  muit  exceed  its  weight 
one  ;  therefore,  the  only  condition  under  which 

_ ....._.    ...,    ^jj[   ujjj  exceed  ita  weight  ia 

is,  when  It  has  no  momentum, 
omentum  is  bound  to  exceed  its 
eight  at  every  speed,  the  package  ailt  riae  after 
ling  iostantaneoDsly  disengaged,  no  matter  how 


A  7BBH0H  BATH.KBATBa. 

[27236.1—1  THIKE  that  SO  ^eara  have  elapsed 
inoe  thu  eitnordina^  article  waa  anddenly 
rOuEht  to  mj  notice.  I  had  ordered  ahot  bath 
t  a  Freach  hotel ;  when  I  entered  tbe  bathjng- 
oom  I  only  found  a  fine  large  reoeptacie  of  dear 
old  water.  I  rang  tbe  beU,  and  told  the  waiter  f 
wanted  a  Aol  immersioD,  not  a  cold  one.  He  replied 
tbe  fire  waa  not  quite  ready  for  uaa.  Thia  state- 
mant  made  me  imagine  that  I  should  have  ' 
.OMfor  tbe  boiler-  ^~  " "-  "-' 


ta  work,  but  was  startled 


a  few  minntea  later  on  by  the  apparition  of  » 
cnrJODt  ttove  brought  in  and  placed  in  the  water 
of  tbe  bath.    It  was  balf-f  ull  ot  ineandssoent  char- 


lu  accident. 


mnatt  70B  HOT-AIB   EMaiHB. 
U.]— Some  time  ago   I  promlaed  to  sen 

J  of  L  man-power  hut-air  engine.  1  sboul 
filled  my  promise  before,  only  I  have  bee 
meniing  with  another  design,  expecting  I 
re  power  from  a  smaller  engine  ;  out  up  t 
•tent  I  have  not  obtained  a  aatisfactoi 
lo  Xhave  aent  drawing  of  a  design  I  hai 
view  some  time,  hoping  it  will  meet  witb  i 
[aVDDX  aa  the  drawing  of  my  model  engir 
•ent  lut  year.  The  drawing  I  now  send 
to  loaJe,  and  is  1  foil  sise  of  i-man  powi 
■,  Tbe  cylinder,  piiton,  top  plate  of  wst< 
.•oeentrics,  and  flywheels  arecaatinES.  Tb 
dMl  part  at  beater  shonld  be  made  of  sheet 
!  M  Baiig*i  flMged  over  top  and  bottom,  and 
teued;  or  if  riveted,  the  riveta  moat  be 
apak  a«id  filed  ofi  smooth  inaida.    The  top 


Tbia  tube  and  the  plate  in  cylinder  moat  be 
Bulated  from  the  water  jacket.  W  with  asbestos 
£bre  as  shown  in  drawing.  The  diiplacer  migh; 
be  made  of  alternate  layeri  of  rings  of  aabcBtoe 
millboard  and  rings  of  thin  sheet  metal,  with  iron 
plate  top  and  bottom  connectad  with  five  iro^i 
acrewB.  The  cylinder  mnst  be  truly  bored,  and  tbu 
piston  packed  with  rings,  and  work  easy  and  air 
tight,  A  small  tap  abould  be  fixed  in  the  oH 
cylinder  as  near  the  bottom  aa  possible ;  this  is  to 
let  tbe  air  escape  when  it  is  required  to  atop  the 
engine.  Pig.  2  is  a  aide  view  of  eceenttio  arr»n«- 
ment.  To  aet  the  engine  to  work,  a  Ere  mnat  bp 
lighted  nnder  heater,  and  cold  water  oircnlsteU 
through  water  jacket,  W.  through  openinga  not 
shown  in  the  drawing.  All  joints  should  be  made 
witb  asbestos.  I  think  the  drawing  will  explain 
the  rest.  J-  Beftl. 

67,  Carthew-road,  Hammeramitb,  W. 


[27325.]— Ab  no  one  appeara  to  have  given 
.articalar  notice  to  the  latter  part  of  letter  2  J060, 

venture  to  trouble  you  with  a  few  remark*, 
specislly  as  parts  of  it  are  founded  on  a  fallacy 
fhich,  if   act  corrected,   may  do    bsrm  to  your 


"aide' 


of  light  abeet-iron,  riveted  and  braxed, 

rj  bottom  at  D ;  a  pariorated  plate 
C  aapporta  tbe  live  ooala,  and  helps  the 
J  to  act ;  W  W,  water  level.  By  placing 
ui  inverted  pot  of  metal  under  the  stove,  it  csn  be 
iaed  higher,  so  as  to  warm  a  larger  volume  of 
ater  if  neceaaary ;  hnt  this  retards  Oie  prooest,  sa 
ight  be  expected.  Wberevarobarooalcan  be  pro- 
jred,  as  in  Canada  and  India,  tbia  apparatus  is  of 
valne.  Tha  fuel  muat  bo  imoltfcu— "that'a  the 
rub.-  »<»■ 

Z^BBABT    STAIXBTiaS. 

[27227.]— You  printed  a  fortnight  bank  an  In- 
tereatiog  paragraph,  based  on  the  forthcoming 
Report  of  the  Bureau  of  Kdocation  of  the  United 
States,  giving  the  sUtietica  of  public  libisriea  in 


Mr.   Wake'li 

equivalent  of 
He  then  goes 
lifted  by  aon 


in  an  admirable  and 
measure  tbe  dynamic 
B  of  a  weight  at  rot. 
"  If  a  package  ia  baiag 


We  0 


nation,  : 


■  I  20,622,076, 


favourably  witb 

both  in  tbe  matter  ui  iiuLBuoD  buu  «.»  ."  ^v.u.u- 
uta  relating  to  these  institutions. 
u  you  truly  eay,  5,338  librariea^  of 
450  rank  aa  free  public  librariea. 
berof  votnmesiu  these  6,S3S  librariea 
Some  of  the  American  libraries  I 
■i<>.<7  .u..-™,  iud  csn  bear  testimony  to  the  uni- 
veraal  appreciation  and  nae  of  these  inatitutions. 
In  tbe  second  edition  of  my  little  book  on  "  Free 
Public  liibrsriea,"  published  to-day,  I  sm  able  to 
record  only  146  placea  which  have  adopted  the 
Public  Librariea  Act  in  Great  Britaiu  and  Ireland, 
end  the  groaa  number  of  volumes  in  tha  eiJBti.TA 
free  libraries   ia  Ti>A  \si  lai  -mwia.  •»M.-&«^«*- 


KNGLISH  MEOHAKIO  AND  WORLD  07  SOIENOS :  No.  1,154. 


Mat  8, 


itUbea,  wblob  haTe  ronntlj  Htopln.!  uub  nui., 

will  bring  the  uamber  ap  to  elaien,  «tibli>liiid 
Badsr  tbe  Fablia  LJbruisi  Act.  Haw  loDg  ire  w» 
Bogllgh  to  bsu  this  cepri>uh  of  beiDg  lo  fu 
behind  AmiiioK,  GcnniDj.  knd  ynace  In  th» 
DombeT  of  thtca  edoratioDal'  inititutioDa  ?  With 
regud  to  GoTsrnmeiiC  doonmcnta  on  the  (ubjeat, 
tbe  Baiean  of  Kdaoitlon  at  Wuhington  hare 
Mined  two  larn  volames  having  together  lome 
1,!00  i»au,  aniTa  Uuid  volame  of  itatiatio.  Tb< 
pnblioatioo*  of  onr  own  GoTtrnment  ooniiit  of  * 
kiu-beok  publiihed  in  libO  and  two  or  three 
letnnu  of  free  librarjei  publiihed  at  diffeieut 
InteTTaU,  each  confined  to  a  very  f ew  pagei,  and 

jice  Qtterl;  wortblett  for  praDtioal  putposca.  Tbu 
(rfe  library  moTomant,  bowBTar,  ii  a  work  for  the 
peopla  thamaclve),  and  all  friandi  of  eduDitiou  and 
•f  the  peopla  tbaold  interait  tbemaelTe*  in  tbe 
eitaoiioa  of  theae  njefnl  initiCntioru.  I  aball  be 
happf  to  lend  ■  amall  anppl;  of  lileratnre  to  any- 
OD*  interetted  in  the  anbject  applying  to  me. 

Thomki  Oreenwood. 
Lordablp  Park,  Stoke  Newington, 
Landau,  N,,  April  19. 

A    OOUPBSBa    FAD. 

[27238.]— 'In  mj  erratic  life  I  have  aeea  aomfl- 
tbingof  wonnda  earned  bj  gun,  ipeai,  and  bnw, 
and  minor  aonldenta  ia  domaatio  lite  dne  to  oare- 
leHQeu  in  the  manipalatien  of  kaivea  and  bottlei, 
ao  I  waj  led  to  tbink  of  aoine  inatantaoeotiB 
meobanioal  applianne,  always  within  reaoh,  which 
•hoold  atop  hnmorrltage  till  the  arrival  of  anrgioal 
aid.  In  tbe  good  old  tiroea  of  muisle-loadera  a 
yud  or  two  of  atont  tape  waa  aerved  out  to  offioaca 
of  ooiDDanlaa.  tbe  anrgeona  previonalj  inatrncting 
!ta  bow  to  oae  it.      Tbe  tape 


beiag  tied  coand  the  wounded  limb,  a  ramrod  waa 
,  the  article  prsferted  to  tighten  the  ligHtnre  until 
■opportnnity  urirad  for  dreHJDg  the  injur)'.  Here 
iaakTcrraimpIeand  portftbl  BlitUeinatrDment,wbiah 
tbe  aportsman  and  tonriat  oan  make  and  carry  in 
hia  pooket.  It  had  the  bonaar  of  being  admired 
«Dd  praiaed,  and  a  patent  autgeated,  by  an  army 
anrgeon,  a  gold  medallist,  of  Dublin.  A  ia  a  disc 
of  pnrerubbei  pnnobedoutof  Ibe  aolid  j  Caapiral 
aptingot  atlB  braaa  wire,  jin,,foar  or  Sra  ooilaj  B 
a  atifi  leather  diaa  rather  iarger  in  diameter  than 
A  ;  D  a  cylinder  at  light,  atiff  leather  to  indoea 
tbe  apiral,  when  ipting  ia  compraued.  To  mount 
the  componaot  parta,  two  oiroulat  platei  of  thin 
■beet  copper  ara  each  to  have  a  amal]  central  hole 
pierced,  Ibe  endi  of  ooil  inaeried,  and  than  Gnoly 
Buldered,  Next  attach  tbe  leather  B  to  the  plate 
with  bicycle  oement  (pitch  and  guttapercha),  make 
two  suitable  bolea  far  the  br*«  atuda,  and  icrew 
them  throagh  the  leather  into  the  plate  ;  then  pa»» 
tbs  evlinder  D  over  the  other  and  ot  cuil  (A 
■faonld  fit  looaely) ;  oement  tbe  rubber  onahiau  to 
ttia metal  plate;  put  tbe  work  into  a  clamp  till 
qoita  aecnre.  Yon  can  hare  indiarubber  web 
circular  banda,  with  metal  eyei  of  two  or  three 
■Ilea  for  limba^oi  a  leather  atrap  and  buckle,  with 
ejaa  in  paira  all  along  tbe  Unglb,  or  yon  can  me 
whipoord  looped  round  the  atudi,  and  tied  on 
Oppoaite  aide.    The  rubber  cuabion,  backed  by  the 


the  ndlaot  point  would  be  limited  in  aiie  to  the 
nroaa-arctian  of  the  lime  oyliodar,  wbiob  might  be 
jin.,  aad  the  lima  might  be  turned  and,  at  tbe  aame 
time,  advaDced  aa  it  waa  conanmad. 

Tbe  following  aTrangement  baa  alio  itmck  me, 
by  whiab  the  mued  gaasi  in  thepiopeTooaibining 


.-.vu.....   Lu«   u«oeaaity    foe    more    i 
(oxygen)  being  atored  -■"—  ' ' 

In  Fig.  S  are  ahown 


bottle  o 


elaaticity  equal;  it  ahonld 
thirds  the  length  of  spring, 


apring  itraigbt  and  ita 


lita  ueatneaa.    Thia  compreaa  bL.^ --...v. 

larly  adapted  to  apeoial  oaaea  of  ruptore.     Near 
every  artiaan  in  Bngiaod  san  make  one  for  himeel 


THB    LIMBLiaHT. 

[27229.J-WODLD  not  Mt.  Lewia  Wright,  and 
other  workera  with  the  optical  lantern,  find  tbe 
arrangement  in  tbe  figon  preferable  U>  tbe 
ordinary  one  ? 

B,  the  ordinary  blowpipe  for  the  mixed  gaaea ; 
H,  a  long  DDt  attached  to  the  vertioal  tube  which 
elide*  over  the  pin  aupporting  ihe  whole  apparatna ; 
I/,  a  cylinder  of  hard  lima,  fitting  a  braat  aooket 
with  a  olamping  apring,  the  braaa  aockat  beias 
attached  to  and  co-axial  with  a  lung  aorew  worked 
by  a  mUlad  head,  S.     By  thia  aimpls  arrangement 


rs  of  double  bellow*, 
!•  •iLi.  lu  uiuucwr,  luuuutad  QD  abuo  board, 
™,of  them  (A)  acting  aa  an  engine,  the  oxygen 
under  preaaore  being  admitted  to  the  top  and 
bottom    alternately  by  the  tumble  -  ever    valve- 

Sar  \f.  Tbia  engine  drives  by  a  beam  the  other 
llowa  A',  which  acta  aa  a  pump.  Thia  pump 
diawa  in  coal-gu  from  tbe  main,  and  delivera  it 
Into  the  tube  B,  i*n(o  which  lubt  alio  Iht  maine  ± 
tihauii,.  Thus  B  will  cocdaet  the  miifd  gaaea 
through  one  pipe  to  the  lafety-bumer.  (Thia  mnat 
really  be  a  safety  bainer.]  The  point  about  which 
tbe  beam  rooki  can  be  adjuatad  ao  aa  to  make 
either  end  the  longer,  to  aecnre  the  proper  com- 
bining proportion  a  of  tbe  gaaai. 

To  aecure  immunity  f.om  eiploaion  tbe  gaaea 
abonld  paaa  through  paoked  braaa  wiraa,  and  then 
thtoDgb  ground  pnmice.  (I  have  abown  t^ia  aaf  ety- 
tnba  boritontal  la  Pig.  1.)  The  tnmble^>ver  valve 
Ihe  abaenca  of  any  break  in  tbe 

{ceeaore  wbilat  tbe  dead  point  waa  being  paaeed. 
abonld  much  like  Mr.  Lewia  Wright'a  opinion  on 
thia  idea.  OalooloB. 

SULO  BBFU8B. 

[2T2S0.]— When  I  entered  thepremiaaa  I  have 
now  occupied  for  five  yean  I  found  an  immenae 
aooumnlation  of  ilag,  produced  by  Che  henUng 
furnaces  of  tbe  plant-housea  and  dwelliug-bouee. 
How  to  clear  away  anob  ugly  atuff  pDtiled  me 
■while.  Atpraaent  I  wieh  I  bad  more.  Nothing 
like  it  for  roadi  and  pathways  in  awampy  placea, 
rammer,  then  the  heavy  roller, 
gravel  un  lop.  I  Jiave  raised 
the  lave)  of  ground  m  a  large  muddy  poultry  yard 
J.-  — .,.[  inohea  in  this  faahion,  besides  improving 
n  wallu  ;  the  earfaciog  with  beach  shingle 
1  them  a  good  finiah.  In  view  of  a  par- 
ticular experiment,  I  bad  a  quantity  of  tbia  un- 
aightly  refnie  spread  out  and  expoaed  to  wind  and 
weather  for  a  year  or  two,  to  rid  it  o£  anlpburoua 
acid,  the  fumea  of  whlob  were  very  perceptible. 
It  BO  happened  that  the  ground  where  the  alag  waa 
depuaitcd  waa  a  weed-bed  of  dandelions  and  docks. 
Tu  my  anrpriae,  theae  and  many  other  rank  apeciea 
at  wild  planta  grew  to  large  proportions.  Uy 
primary  object  being  tbe  enlargement  of 
a  rockery,  1  now  laid  oat  the  baaia  of  the 
■ame  to  aome  feet  above  the  ground  level 
in  irregular  height,  covering  the  aUg  with 
tree  atnmps  and  eandatone  slabs,  pouring  manjr 
harrow^loada  of  atonee,  large  and  amall,  into  the 

rainy  weather,  of  gicdea  soil,  peat,  and  eand.  All 
tbia  was  washed  in  and  replcDiabed  from  time  to 
time,  and  than  planted  with  auitable  creepers  and 
flowering  planta.  Where  water  carriage  is  avail- 
able, I  taink  tbia  atuS  would  be  the  proper  thing 
for  filling  np  the  dangeroua  holea  and  roadside  pita 

oaa:  to  keen  out  rata  from  burrowing  nnder  the 
ildiugs.  I  would  line  trenches 


(oundatio 
with  the : 
found  Ihi 


ta  and  mice  avoid  ti 


The  apring  meeting  of  tbs  Inatitntiou  of 
Ueohanical  Bngineera  will  take  place  on  Monday, 
tbe  Itttb,  and  Tuesday,  the  17tb,  of  May,  under  the 
prettdencyof  Mr.  E.  fl.  Carbntt. 


REPLIES  TO  QTIEK 

*.*  /■  fStir  «MMMn,  OnrttpamitmU  4 

fMp  rtq  mUd  It  WMiMiMi  m  MaA  imUm 

[616H.]— "  aidney'a  Arofcdl*."— To 

SON  GuNNBB."— The  cheapeat  editic: 
above  work  ia  publiahed  by  Meaara.  Low 
believe  tbe  last  edition  waa  publiahed  in 
will  get  discount  off  tbia.— C<BPIO. 

[GI7I6.]— I.lBMlaK  by  Primurr  Bfti 
I  mnat  certainly  give  "Iota"  credit  foi 
perience  in  primary  batteriea,  although 
could  say  I  had  only  apent  £100  on  thi 
battery  only  needa  about  twenty  minutes' 
once  a  fortnight,  I  do  not  think  it  can 
very  troublesome.  J  am  glad  he  baasDo 
ahargiug  accumulators,  which  ahovra,  as  I 
it  ia  practicable  and  has  aome  advantag 
ooit  of  Schanachieff'a  battery  ia  as  folic 
line,  say.  Sd.  fur  1HJ>.  hour;  1}  galloi 
8s.  9d. ;  total,  9s.  Mercnryaold  would  rtti 
4a.  to  4b.  Cd.,  leaving  cost  for  lU.P.bc 
<a.Bd.  I("Iota"ia  everin  HerneBay, 
pleased  to  ahow  faim  my  batteries  at  wc: 
will,  I  think,  modify  hia  opinion. — Bleci 

[6I8S9.]— Twlit-STill  Appanttia. 
qneat  of  *'  Cunntry  Panon  "  I  aend  a 


.wist-drill  apparatus,  which  I  tbink  wi 
lis  purpuae,  and  eaiily  made.  Hakecc 
-nn  lb  em  on  Btrungand  abort  apindle  ;  m 
I  with  screw   and   nut  to  faatan  to  top  < 

>r  pitch  of  drill ;,  B  forms  a  saddle,  the  i 
ng  throngh  hole  at  one  end  and  bear int 
round  groove  under  cutter.     Make   saddle 

,addlea  would  do  in  gun-metal.  Tbe  arrt 
jetween  the  fixed  screw  and  the  drill  is 
taaioa  tending  to  turn  the  drill  in  thedir 
,he  cut,  and  ia  effected  by  a  spring  waiher 
,he  discs,  as  shown,  and  set  up  by  tbe  ic 
^naion.    The  drill  is   squared  t 


:in).     It   t 


«  hole  of   1 


trdi* 


rsf 


in.— R.  T.  J. 
[61839.]  —  Twlat  X>rUla.  —  I 
Country  Parson,"  it  cheapness 
ssentliJ,  the  method  described  by  me  a 
or  making  twist  drills  is  tbe  best,  ma  it  c 
■.i  for  a  cutter-frame,  and  a  set  of  foni 
Dsts  about  SUs,,  and  would  probably  di 
Irills  required.  The  "third"  method 
deuil  is :  I  bought  a  lathe-milling  attache 
Mr.  G.  Allsop,  whose  machios  waa  dex 
■elvo  month*  ago.  1 
-'-■-    luited  lo    the 


s  of  n 


(Spi 


.  r  of  amall  latbe-heada  oi 
ed,  with  division  plate,  andadjoatabtsba 
altered  tbs  milling-mschine  ao  aa  to  f i 
longitadinally ;  Ibis  Idid  by  a  worm  and 
then  conneoted  the  longitudinal  tiaverM 
milling  attachment  to  tbe  back  geu  of  ap 
by  an  endleaa  cord,  kept  tight  by  pollif  « 


6,  1887. 
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uiTiMtilB,  hotrarer,  M  angle  lbs  dalting- 
loh  b«;ODd  ths  pirallclity  of  tbs  gtouvc. 
ill  oatt«ra  are  tiot  Bntiiel;  round  inisot^ 
Ming  ibont  thma  timea  ths  rvliiu  of 
1  lbs  but  makfl  of  tviat  drills  h»Ta 
lit,  a.g.,  in  tbs  ^in.  long  drill  X  bars  i 
ic,  Sin.  ioDg,  the  firat   balf-tarn  at  point 
toh,  tha  Mcond  fjin.,  tba  tbird   |Jia.,  tbc 
a.,  and  tbe  fiCtb  jjin. ;  and  to  do  ttiii  well 
a  atill  futther  cumplination  of  maobiae, 
!  glad  to  giva  t.oj  f urtbar  pattioulaia  to  a 
■  Paraon."     I,  howevar,  du  not  oara  muoh 
iit-dvilli,  u  Cbaj  ara  diffiaul 
Dken,  and  taka  mora  power  tl 


.   P.   F,"     klndlj 


.]~OKi-B]iB'loe. 

in  tba  miAjel  ha  baa    made.     Would 
iva   a.  littie  infurination    lespecting  the 

and  lalve,  iujiply  of  gaa  generally  rt 
1  auob  aiie  (as  1  am  maluag  one  from  Hi 
m'a  cutiiigg),  obicb  will  Bceatly  aaaia 
wt  amace DEI  ?— Some BBET  Lad. 


'.  Tfac}'  can  ba  fitted,  to  unJeT,on  tbe  mo«I 
Under  fiutea,  adding  ooaaiderably  to  tlii 
'hay  ace  worked  by  an  ingaDiuai  oon 
uf  leTera,  plaj^ed  with  tba  Bogeciof  thi 

]— LeB»l:  Dsntlits  Act.— If  "Dena' 
wiie  be  wuuld  bava  remained  lilent,  anc 
1  bimtelf  with  a  hoDoaiable  defeat;  bat 
>f  that,  be  baa  in  hii  laply  mads  ■  verj 
aad  attempt  at  defeaoe,wbJBh  thni  placai. 
far  woc»  plight,  m  it  makei  him  appear 
a  tbe  eyaa  of  thoae  leadeia  of  the  ME- 
who  ondetatand  tba  anbjact.    From  be- 

0  end  hl>  reply  ii  (imply  a  mait  of  words 
meaning,  uid  altogether  void  of  aonnd, 
Jiliyi?,  sdU  atraigbifiiiwud  prinalplea.  I 
e  bia  object  in  ttplying,  ai  he  baa  naithai 
sj  uf  bii  own  atiiieiiituia  nor  baa  be  qnaa- 
ose  of  bia  uppoaenU  ;  he  baa  sltogatbei 
Jiy  of  tba  real  facta  of  tha  caae.  Tbe 
jett  of  hii  attack  now  is  the  "  JJentiiU 

1  be  aeemi  to  have  proved,  to  bia  own 
OD  at  Icaat,  tbat  Ic  ii  a  miaerable  affair, 
.log  mora  than  a  bartfaced  attempt  to 
nonopol;  ;  pcuibly  bia  having  been  behind 
1  (wbat  nonaenhe  !)  may  have  pnt  him  in 
a  of  tine  fucla  which  tbe  Medical  Connoil 
bring  before  bis  prole 


igioe  Bucb 


>r  any  ot 


"Deo 


rofeiaii 

Fort 

aving  been 


;    bat  h 


■Jt  be  the  miaeiable  thing   he  apeaka 
"  tbat  augbt  not  to  eiiot.    Saoh  me 
Lobbock,  ttir  Philip  Bgeiton,  Dr.  Li 
ra  bad   a  good  object  jn   view,  atid  k' 
k  well  when  they  prepared  tbe  Aot  and 
tl  it  into  the  Houaa  of  Commoni.    And  1 
o  aay  tbat  not  only  tha  profeaaiOD,  but  tbi 
aaraliy,  have  felt  the  full  weight  of  ita  in 

uding,  if  not  to  alcogetbai  link  tt. 


I.    The  mere  fact 
laed    ought     to    i 


joat  aa  amcb  proteation  aa  tbat  of  medi- 
leay  that  tbs  aim  of  tbe  Act  in  pioleeting 
e  ia  a  huge  piece  uf  impoature.  Iia  real 
.  happily  through  time  it  will,  ia  to 
,y  eradiaatefrom  our  ranka  thoae  paraaitea 
barben,  aod  ooofeetionera)  who  oertainly 
-ifbt  to  earn  a  living  from  dentialry,  but 
gaining  what  muaC  only  have  been  a 
ig  knowledge  of  tbe  mecbanical  part,  ooa- 
bcBJaelvea  cJiijibla  farthe  dental  register, 
1  got  regislerml  u  dentiata  by  paying  tha 
I  of  ii.  aod  tbuB  qualihed,  tbey  were  at 
li  as  they  liked  (I  tpeak 


OBsibla  for  them  to  have  any  real  know- 
perative  dcotiilry.  "  Di^ns  "  DUBelGihly 
1   all  his  aympalhy  towards  ■-- 


aated;alltbel 


eayme  Ui 


pathy  he  can  give  them 
VI  ubvi  uuj  luipEvtB  tbeir  position.  They 
lelvea  reaponsible  if  they  do  nut  care  to 
a  place  in  the  profeaaiun.  Tba  royal  road 
1  ill  who  eara  to  trample  it;  It  only  le- 
little  application  wicb  determination- 
tcntiee,  alter  bia  time  is  out,  if  ba  ia  at 
bia  aait.  will  never  think  of  remaining  a 
U  bis  life.     By  being  a  fair 


mecbanio.be  can  easily  earn  a  good  lalary,  at  lowest 
from  SSs.  per  week,  from  whicb  neeould  save  atleaat 
aa  much  aa  oould  get  bim  throngh  one-half  of  bis 
ooncae,  whan  with  tbe  knowledge  gained  he  would 
be  able  to  secure  a  better  aituation,  and,  of  ooana, 
a  higher  aalary,  and  thereby  enable  him  to  save 
for  bis  aeeond  year  a  more  handsome  sum  than  tba 
firit  iu  possibly  lees  time.  "Dans"  maat  admit 
tbat  bia  definition  of  "  regular  dealiat "  ia  wrong, 
if  tha  title,  aa  he  aaya,  belongs  to  an  apprentloe, 

profeaaion^ly  protected  by  law,  and  wbiota  meant 

implies  that  the  person  is  registered  under  the 
Act,  H-AicA  Aa  ■)  not.  "Dena"  calla  bimaelf  a 
"  regular dentiat" of  4D years'  standing  (registered). 
Would  be  kindly  inform  me  what  distinction  there 
is  batweeD  himaelf  and  hia  appreotice  lalao  a  "  re- 
gular dentist"  according  to  hii  own  worda)  ?  If  ba 
ia  legiateied,  and  his  apprentice  not,  1  can  saa  a 
mighty  diSerence,  and  thecefora  define  hia  da- 
finition  aa  niete  words.  It  ia  surprising  to  aaa  a 
practitioner  of  40  yaara'  atanding  waating  hia 
time  with  aenseleas  talk,  trying  to  viodioata  a  false 
position,  when  he  onght  rather  to  be  a  staunob 
aupportarof  dental  edusatiun,  wbieb  is  admitted 
by  all  true  profesaioual  men  to  ba  uf  vital  import- 
ance to  tba  profeaaion  of  dentistry.— H.  D. 
[This  must  end  tbe  discBSsion.—Bu.] 


marine  oompoond engines;  — , , 

speed  must  be  assumed,  and  the  dimacaions  of  the 
cylindera  mnat  ba  known,  with  the  order  in  which 
thay  take  tteam.    Tbe  rules  will  be  found  in  some 


'ra.  I  ai 


— B.  J.  C. 


[62019.]-OpUcal  lABtenl.— The  lanteru  and 
lamp  uaetl  by  Prof.  Tyndaii  in  his  Ameiioan  lec- 
turea  on  Light  were  in  all  probability  deaigced  by 
Mt.  Jobu  Cottrell,  and  a  note  to  bim  at  tha  Royal 

information.~M  VS.  DOU. 

ffiaOBS.]— B«Uow«.-Btrained  abeepakia  ia  tba 
material  wbiob  "Qlaaweguu"  reqnirea  for  bia 
belloWB.  Tbe  leather  muat  not  be  joined;  but,  if 
that  i>  absolut«ly  neceasary,  then  use  best  glue. 
Attach  to  wood  by  glue.  Leather  la  the  material 
for  bingea  and  valves.  Bubbar  cloth  might,  pec- 
bapa,  M  used  with  advantage  for  some  psrts ; 
bnt,  as  a  role,  the  little  bellows  for  pneumatic 
actions  are  made  of  aheepskiri.—OBOAXOK. 

[6304S.]— BtBlni  In  HacUntOab.— If  mineral 
naphtha  or  benioline  will  not  remove  the  Btaios, 
try  bisulphide  of  carbon.— NUK.  DOB. 

[GS1H4.] — ItaaolTlor  Amljer  in  Ohioroftinn 
or  Oil.— It  ia  difficult  to  satisfy  anyone  who  says 
positively  that  "amber  will  not  fuee."  Let  the 
querist  look  in  No.  691,  p.  358,  and  ba  will  hnd  a 

Eatanted  method  of  making  amber  varniab,  and 
e  kuowB,  I  presume,  that  if  a  patentee  gave 
directions  in  bis  specification  for  fuaicg  amber, 
tbat  it  must  be  poaaible  to  fuse  it,  or  the  patent 
would  be  worth  nothing  at  sU.  In  the  process 
above  mentioned  tbe  patrntee  bleaches  the  amber 
first  by  beating  it  with  aal-gemms  and  water.  Sal- 
gemmn  is  lockaalt.— KUN.  DOE. 

[62056.]^OrKauBellowa.— Catontthepatlem 
In  calico,  and  remember  that  leather  will  stretch  ; 
for  which  reason  makers  use  onatrained  abeepakin 
for  gussets,  while  strsined  ia  beat  lor  other  parte. 
Get  your  pattern  to  fit  nicely,  and  with  a  little 
peraeveianea  you   will  ancceed  with   the  leather 

Snsseta.  Fitting  guuets  ip,  I  suppose,  the  most 
iffioult  part  of  bellowa  making.  I  suppose  I  need 
scarcely  aay  that  tbe  gussets  should  ba  put  on  when 
tbe  riba  are  folly  eitended— tbat  J*,  when  the 
openings  at  tbe  corners  are  at  their  wideat ;  braoo, 
tbe    proceeding    differs    with     Inverted    tolda.  — 

Oeqason. 

[62072.]- QulloHng  Circnlar  Bawl.— Per- 
haps it  is  SOS p-and -water ;  but  an  emery  wheel 
which  bnrrs  the  teeth  inatesd  uf  cutting  them  is 
either  not  adapted  to  I's  work  or  ia  being  driven 
at  the  wrong  speed.— C.  M. 

[62082.]- Bxplodins  Oaa-BaTnera.— Tbia  ia 
realty  a  case  of  ffsctured  glaaa  obimney  to  an 
Argand  burner,  tbe  eiaot  causa  of  its  failure  being 
unknowD.     There  ate  many  workshops  in  London 

cylindrioal  chimneya  are  in  use,  and  often  orack  in 
tba  most  oDaccountable  way,  after  years  of  service. 
It  ii  moat  probable  that  they  get  a  scratch,  or  a 
crack  is  started  by  a  blow;  for  so  far  from  being  like 
Prince  Rupert's  drops,  they  undergo,  as  tbe 
querist's  did,  a  bIdw  prooeas  of  annealing  by  the 
continual  beating  and  cooling.  So  matter  bow 
snddenly  tba  gas  ia  turned  out,  it  is  impotsibla  U> 
"chili  "  the  glaaa,  as  suggeBted  by  " Btleotrioian," 
p.  112.     Perhaps  tba  chimney  was  tilted  when  last 

satisfaclflry  explanation  can  be  giveiL — J.  T.  Jtt. 

[62083.]- trtIliM.tl(iii  of  Slav.— Slag  is  alio 
now  being  used  extanaively  for  other  purpose*  than 


those  meutioced,  as  wa  ate  importing  from  Parts 
large  qnantitiea  of  eleotrio  preu  bntlona  or  pnsba^ 
whiah  ara  manufactured  by  s  Franoh  proeeu  from 
slag,  and  are  eicelleut  imitations  of  varioua 
marbles.  There  appears  to  be  a  very  large  field 
fur  the  atiliaation  of  this  (hitherto)  waata  mate- 

-'-;  aa  it  ia  capable  o'  ^-' -—    -'  ■•-- 

..  ihed  gooda  ore  realii 
F.  T.  A  A.  GaBBEtt. 

[62127.]  — rinlahlDB    K«pon«M    Work.— 

rhanlu  to  "  8.  L.  P."  for  reply  to  abova.  I  intend 
n  f nture  to  buff  the  brasa  bafore  workiag  on  it,  aa 
ha  polishing  afterwards  does  certainly  ininraaiiT 
ine  matting,  such  aa  Uitnre  for  leaves.  Thisja 
apeclally  tha  caae  if  tba  ground  ia  only  to  be 
marked  with  tbe  aingla  pick,  and  to  ahow  tha 
frosted  leaves  well  up  this  ground  should  behigbly 
polished.  I  have  now  from  Biperiaaaa  leanied 
most  of  tha  points  about  the  manipulation ;  bnt  I 
should  ba  glad  to  oompara  notes  with  "S.  L.  P." 
if  ba  oarea  to  write  to  me.-F.  C,  laver-Qlgbe, 
Donegsl. 

[62 127.1— FlnlablDK  Bepotiaie  Work.— It  ia 
not  desirable  to  give  tbe  final  polish  to  the  brass 
plates  before  tbey  are  worked,  as  if  it  is  dona  the 
motion  of  the  hammer  ia  reflected  in  tbe  bright 
brass,  and  distract  a  tbe  eye  from  the  edge  of  the 
tool  and  interterea  with  the  working  j  besides 
this,  laying  down  tbe  work  on  tha  pitch,  and 
cleaning  the  pitch  off  afterwards,  eSaotnally 
removes  the  high  poliah,  and  necesaitatea  iU 
being  "glossed  op"  sgain.  At  tha  aama  time, 
aa  polishing  invoivat  abrasion,  wbiob,  of  oooiss,  to 
aay  the  leaat  of  it,  does  not  improve  the  ohaaing,  it 
is  as  well  to  gat  a  good  polish  before  worluiig, 
leaving  tbs  "culooi"  to  be  done  afterwards.  If 
"P.  C.^  will  advertise  bis  address,  I  shall  be  happy 
to  Band  him  a  piece  of  braas  abowing  the  different 
stages  of  poliahing,  and  indJealinE  where  tba  chasing 
abould  come  in.  I  could  alao  give  him  the  name 
of  a  professiDUal  who,  I  tbink,  for  a  reasonable 
cbar^e,  would  give  bim  any  inatruction  he  wanted, 
provided  he  happens  to  live  in  London.  Lime 
polishing  does  not  suit  amaCeura,  In  the  firat  plane, 
tbey  uaually  lack  the  atesm-powar  neaeesary. 
Lime  is  also  difficult  to  procure  in  the  small 
quantities  amatenrs  require,  and  being  c»mpoae4 
of  unilaked  lima  ground  to  a  fine  powder,  aoon 
loses  its  "cut"  by  absorbing  moistara  from  the 
stmosphere,  and  Is  oonseqnently  ipoiled.  On  the 
whole,  1  think  the  best  method  for  amateurs  is  to 
Bse  firit  imery  sloth  No.  0,  or,  if  you  like,  ooarsa 
aand  with  a  buff  in  tba  lathe,  aftetwarda  flue  sand, 
ibtn  chase,  Ao.,  and,  Isatly,  finiah  with  a  oalloo 
clothing  and  rouge,  or  tbe  German  Puts  Pommade. 
Pertonaliy,  I  think  a  very  high  polish,  except  for 
flat  obaaing  waitera;  Ac,  is  a  miatake,  aa  the  light 
aatcbea  the  bigheat  portiont  of  the  work  aad  mars 
tbe  effect.  The  brass  yon  bad  from  Gawtborp  was 
donbtJeas"  sanded."  I  have  never  met  with  tba 
reddish  tinge  you  apeak  of.  I  abould  tbink  the  acid 
is  iu  fault—mine  always  dips  of  an  even  deed 
gold  colour.- Pal. 

[62182.]— Sleotrto  Olook  Faotory.— I  do  not 
knew  if  I  csn  make  "  Hanufactoring  Blectricisu" 
undaratand  what  1  wish  to  deacribe ;  bnt  I  will  do 
my  beat  to  help  bim.  First,  he  will  reqnire  a 
brass  diso  fixed  on  tha  centre  arbor  of  his  olaolc, 
or  otherwise  so  plsoed  so  that  it  will  make  oua 
complete  turn  every  hour,  and  in  tbia  diso  you 
must  out  three  openmgs,  one  oorresponding  to  the 

other  at  tha  half-hour.  The  width  of  the  openings 
mnat  oorreapond  to  the  length  of  time  yon  reqnire 
the  gong  to  ring  at  eaeb  time.  The  next  you  will , 
want  awheel  with  twioe  tha  number  of  taeth.^d 
to  gear  with  tbe  wheel  tbat  eartiaa  tba  honr-hand 
of  cloak,  or  otherwise  so  plsoed  thst  it  will  make 

a  double  disc,  one  of  brass  and  tbe  other  of  ebonite, 
botb  of  tbe  same  site,  and  fixed  together  firmly. 
The  brass  disc  must  be  out  down  ImIow  the  ebo- 
nite, except  at  the  places  whicb  will  correapond  to 
tbe  huura  that  tba  gong  is  to  ring,  and  where  tbe 
bra-s  is  left  the  ebonite  must  be  cut  awsy,  so  aa  to 
make  a  sure  contact.  Thia  double  disc  ia  to  ba 
£ied  on  theiame  arbor  as  the  2-l-houi  wheel,  and 
so  aa  it  turn*  with  It.  Jlow  you  will  want  a  bell- 
crank  piece,  fixed  on  a  stud,  one  end  of  which  mnat 
rest  on  the  diso.  Thst  turns  round  onoe  an  bom, 
and  is  formed  so  as  it  will  be  able  to  drop  into  the 
openings  in  tbe  brasa  disc.  The  other  arm  of  crank 

hours,  sud  so  adjusted  that  when  one  end  of  tbe 
crank  is  In  tbe  openings  in  the  brass  disc,  tha 
other  mutt  drop  on  the  double  disc.  If  this  end 
abould  DOW  rest  on  tha  brasa  piese,  that  is  not  cot 
away,  and  one  wire  from  tbe  battery  connected  to 
tbia  diac,  and  tbe  other  wire  to  tbe  stud  of  the 
crank,  the  gong  will  ring  until  the  disc  worka 
tbe  crank  out  ot  the  openmg,  and  so  lifts  it  dear 
of  the  other  dita.  To  make  it  ao  aa  it  will  not  ring 
on  Sunday,  you  muat  fix  spin  in  the  S4-h our  wheel, 
and  this  pin  meat  turn  a  star  wheel  with  aavan 
pointa  correaponding  to  tha  number  of  daya  in  tbe 
week,  and  tbia  atar  wheel  mnat  have  another  pin 
in  it,  so  tbat  wben  it  works  round  under  the  crank 
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itwill  liold  itnpolsuof  the  doabla  diso,  nbiob, 
of  eoDTM,  mut  b«  on  ■  Snnda;.— G.  Cbowslbt, 
DutnooT. 

[ESI 83.]— Wooden  Pandnlnm  Soda.— Oni 
■uoaitie  {riand  "  W.  J.  R."  hu  crolTed  from  m; 
uuwM  to  thii  qnai7  ■  maaning  it  WM  not  ict«nd«d 
to  oonvaj,  md  nu  htband  npon  ma  >  eaons  of 
MBMniiig  pmel;  hi*  own,  and  HI  buod  upon  mj 
uaertioa  th&t  aa  •ight-da;  oloclc  goTcnied  b;  ■ 
ptndolnin  h&viDg  ■  woodsn  rod  keepi  bett«r  time 
tfaut  ft  lidaiMl  dock  which  cost  £1001  It  ma; 
■eem  to  be  a  mirade  to  "  W.  J.  R." ;  bat  at  1U17 
rate,  it  ii  a  faot.  Lat  me  sow  enter  into  details. 
The  oidinaiy  inoboi  eioapemeat  oaaiei  the  teconds 
band  to  mon  baokwarda  wheo  the  pallet  ilipa  off 
the  tooth  of  the  wheal.  If  tbs  anchor  betaken 
oS  and  rerened,  the  pallet  may  be  made  to  fit  tha 
tooth  and  to  ilip  oS  withont  the  leooil  of  tha 
wheel,  thoa  making  it  dead  beat.  M;  wooden 
pendnlnm  ia  not  oompenutad  tot  tamperatare; 
bntwbea  the  dock  loae*  a  amall  weight  ia  placed 
on  a  atirmp  affixed  to  the  rod  to  accelerate  ita 
nl«.    The  eSeotive  length  of  the  pendnlom  oan 


mo,  Tarjing  onlj;  a  Hoond  01 
wneraaa  uie  aabronomical  alook  will  probably  vary 
a*  many  minutei  ai  the  foimei  does  leeonda.  In 
faot,  mj  aatronomioal  clook  doea  not  keep  good 
time,  gaini  and  loiai  according  to  ita  own  sweat 
will,  and  Dtterly  ratnaes  to  adopt  a  definite  tata 
for  aithaT.  With  regard  to  my  method  of  aaoar- 
(•ining  the  rata  of  a  olook,  I  employ  that  method 
in  aommon  nae  for  obtaining  oorreot  time- 
by  the  tranait  of  a  alai  over  the  meridian.- 

[62 1B3.]— Wooden  Pendnlum.— "  W.  J.  R.'' 
rapliei  aaiaming  that  the  pandnlom  ii  merely  vai- 
niihed,  aa  bai  been  the  method  oanally  adopted, 
and  hu  eiperienoe  agreaa  witb  the  obaeivation  of 
other* — Til.,  that  a  pendulum  ao  treated  ii  not 
reliable;  but  he  doea  not  appear  lo  have  tiied  a  pen- 
dnlum of  wood  latnrated  with  paiaffin  wax'.  Now 
it  i>  thja  method  upon  which  I  thought  a  ditou)- 
•iOD  may  be  niefnl.  With  his  other  remaika  ai  to 
■dme  maken  taking  up  the  manufacture  of  atad 
and  lino  pendulnnu  at  a  cheap  rata,  I  cordially 
agree,  and  more  aipeeially  in  hia  abaervation  that 
whan  it  ia  dona  we  aball  obtain  them  from 
America,  Kngliah  dockmakers  will  not  supply 
oloaka  made  on  ■eimtiSc  piinciplea  at  a  price  at  aU 
appioiiraate  to  their  real  value  as  maabinei.  The 
reault  will  probably  be,  aa  wilh  common  houe- 
hold  dooki,  they  will  loae  the  balk  of  the  trade 
altogether.  "  8m."  appear)  to  have  triad  paraffin 
~  ,  uiing  the  itatement  "a  well>waied  wooden 
InlT™^  ■       "  -  .  -    . 


fall  on  the  maridian  in  line  with  moon  and  star  at 
the  time  of  troe  conj.  in  R.A.  From  diagram, 
Captain  Mobla'a  obaervatory  ia  occulted  from 
Aldebaimn  at  lib.  G6m,  SDi.,  and  raappaars  at 
12h.  17m.,  the  duration  being  30id.  SOa.  Tbia 
II  Sm.  19*.  in  anor  on  obaarved  duration.  Prao- 
lioallj,  ou  the  projection  plan,  it  ia  not  pouible 
10  work  nearer  than  20  or  SOcao-  and  I  think 
''  Enqoirer  "  will  readily  *ee  that  when  the  moon's 
i^dge  approachea  very  nearly  to  a  taDgent  to  tha 
„tar,  the  ilighteBt  error  in  plotting  will  materially 
;>Sect  the  begianing  and  ending,  and  coniequantly 
.[oration.  I  bave  bean  moving  from  Tow  Law.  or 
<iT  would  have  replied  earlier.- H.  P.  tiLADK, 
f  .R.A.S.,  IG,  Weatoott-streat,  Hull. 

[6 2229. J— Induced    Oorrenta.- "  Elem."   baa 
i^imply   rediscoTered   Lena's   law— via.,  "that  the 

.rnrrent  that  tends  to  resist  the  motion."  But  be 
iipparently  forgeta  two  thinga  :  firet,  the  current  set 
lip  only  last*  aa  long  aa  the  forward  motion  laaU  ; 
secondly,  the  indnced  current  is  not  so  strong  aa 
ihe  Amp^rian  current  which  prodncea  the  indnction. 
Suthrie,  at  Seat.  389  of  faia  "  Hagnetiem  and  Eleo- 
irioity,"  deaciiba*  and  illnatrateB  this  very  case, 


peudoli 


.  idolam,  and  also  appears  well  satiafied 
with  it ;  bnt  ha  doe*  not  aay  whetber  he  "  waxed  " 
to  the  point  of  saturation.  Bat  whetber  he  did  *o 
or  not,  if  ha  fixed  the  wood  to  the  centre  of  gravity 
of  the  pendnlam  bob,  he  must  have  left  the  pen- 
dulum without  any  compensation  for  temperature, 
guppoae  he  ha*  aatnrated  the  rod ;  it  may  be  that 
ha  baa  by  10  doing  oompensated  the  wood  ilaelf; 
but  this  u  not  my  eiperitnoe.  Indeed,  I  atrongly 
snipectth*  compensation  will  have  to  be  inoieased 
rathai  than  disregarded.  1  am  not  dear  upon  Uiis 
laat  point  nntll  I  can  apply  more  delicate  teste; 
with  the  means  at  oommaud  I  am  preparing  a  rata 
of  the  pandnluu  now  going,  which,  with  ;oar  kind 
permlaaion,  I  will  at  a  future  time  submit  to  yoni 
raadan.  There  ia  some  hope  in  s  remark  pade  by 
Lord  Oiimthorpe  when  Sir  Edmund  Beckett 
Deniaon  (to  whom  wa  all  ought  to  feel  much 
indabted)  to  the  eSect  that  some  anbatanoa  might 
be  foond  with  which  to  treat  wood,  so  ai  to  prevent 
ila  Tariation.-A.  W. 

[621M.]— Steam— To  "T.  C,  Bbistol."— If 
not  tieapaiaing  100  much  on  your  kindnesa,  would 
fon  kindly  show  me  how  you  get  nine  expansions 
In  the  above  query  ?  Fo',  with  an  initial  press,  uf 
SS'SIb.   in  l.p.  cylinder,  I  can  only    get  a  terminal 

Crass,  of  fijlb.,  that  is,  allowing  siraxpansiouam 
p.  oylinder,  instead  of  ll'llb.,  which  yon  give.— 
lOCKO  BNOltiBSlAN. 

r62202.]~G»anltO  Taniln».  — My  thanka  to 
"  Dens  "  toT  oorondum  dealer's  addreas.  Through 
oui  Editor,  I  have  just  TeaeiTod  a  sample  packel 
from  Ittears.  R.  Baker  and  Co.,  of  Uinoing-lane. 

snltabls  for  makmg   wheels,    ia.,   and    just    the 

Swder  for  paper,  cloth,  finiahing  sticks,  and  auoh 
Le  in  steel-work.- Bob. 
[62211.]- Xbe  Ooonltatlon  of  Aldebaran.— 
The  simplest  pUn  is  to  place  the  Xllh.at  the 
oentre  of  the  allipaa,  and  to  make  the  East  hour 
angle  poaitive  by  dedneting  from  Xllh.  Untor- 
tnnately,  I  have  not  tbe  diagram  before  me  re- 
ferred w  by  "  J.  W.  C,"  but  X  have  marked  oui 
on  a  larger  aoala  the  ooaultation  of  Captain  Noble'H 
Obaervatory  (Lat.  61°  V  56"  S. ;  long,  in  time  I8ieo, 
B.),  aa  seen  from  Aldebaran  the  same  evening. 
The  hoar  angle  in  this  case  is  Im.  46*.  Beat, 
The  positive  honr  angle  will  accordingly  bu 
1  lb.  58m.  14a.,  and   this  on   the  diagram   mntt 


Lea  apjrai,  cuanecb 
_'net,NS, brought  _. 
S'~S  CBQSBS  similar  polarity— that  la,  the  poles 
induced  in  tha  aofl  iron  are  towards  tbe  same  parts 
IB  those  of  the  permanent  magnet.  The  cnrreuU 
in  the  electro- magnet  will  ciroolaie  aa  repraaented 
at  tbe  N' end.  The  induced  OBrrent*  In  the  wire 
"-     therefore,  follow   as    in    tbe    figure."     But 

the  Ampbrian  ourrenta  are  the  BCronger,  the 

induced  enrranta  cannot  reverse  the  msanetism  of 
(he  bar  N' S",  though  they  tend  to  do  ao.— S. 
BOTTOSE. 

[G22Sg.]— Antlmonlnta  of  Potaab.— What  on 
earth  do  you  mean  by  "extemporising  some  anti- 
mi  ata  of  potash  by  the  wet  process"?     If  you 
>nt  to  make  soma  you  oan  do  ao  thus : — Project  a 
xtura  of  equal  parte  of  pulverieed  tartar  emetic 
d  nitre  in  small  portions  st  a  time  into  a  red-hot 
itcible.     After  the  mass  has  defiagrated,  keep  at 
noderate  red  heat  for  a  qnarter  of  an  hour,  till 
calm  fusion.     Allow  to  cool,  and  extract  with 
krm  water.    Decant  fluid  from  deposit.     Canoen- 
Lta  by  evaporation.     After  a  day  or  two  a  doughy 
us  will  separate.    Treat  the  mass  witb  three 
nes  iU  volume  of  oold  water  and  mix  welL   This 
nverts  it  to  a  granular  powder,  to  which  add  the 
ait  from  which  tbe  finid  waa  decanted,  wash 
_  with  boiling  water  ontil  tbe  washings  cease  to 
alkaline.    Dry.    100  parts  tartar  emetio  yield 
36   of    antimoniate.     Why    yon    ahould    Uke  tbe 
trouble  to  prepare  the  salt  when  it  can  be  pur- 
chased at  abont  Sid.  an  gunce,  I  cannot  imagine. 
-Bu. 

[62S52.]— DflfeotiTeHydranllcBam.— Ihave 
a  thank  "  T,  C,  Bristol,"  and  "  W.  A.  S."  for  their 
ceptiea  to  above  query  in  laat  week'a  issue ;  but 
'----to  beg  the  favour  of  farther  advice  with  a 
to  getting  the  ram  in  good  working  order.  I 
.  to  know  what  would  be  likely  to  make  it 
work  in  exactly  the  aame  way  as  when  originally 
sent  out— viz.,  withoot  a  weight  on  pulso-valve.  I 
have  looked  over  ioinla  of  air-chamber  and  valve 
seat,  and  find  the  leather  waahers  quite  scund  and 
air-tight.  In  praotice  I  have  found  all  the  state- 
manta  in  the  letter  of  "  W.  A.  S."  quite  correct. 
Uia  presumption  as  to  the  make  and  style  of  tbe 
ram  was  quite  right.  It  has  no  air-chamber,  and 
was  made  by  the  Gould  U.F.G.  Co.,New  York, and 
aopplied  by  C.  Churchill  and  Co.  Might  I  ssktbe 
kind  attention  of  Hr.  Daviei  to  this  query  ?  At 
from  his  many  papers  in  back  numbere  on 
hydraolioi  and  kindled  subjecle  his  advice  on  tbia 
qaaation  wonld  be  most  valuable  to,  and  thank- 
luUy  leceivad  by,  a— SCBSCBIBES. 

[62254.] — Oreaaote  In  Oonanmptton. — Should 
be  mixed  with  an  eqnal  quantity  of  spirits  of  wine 
It  does  not  excite  in&amoution  of  the  throat  anil 
Innga.  On  the  contrary,  is  often  nsed  to  allay  it. 
Ihave  naed  earbdio  acid  pore  witb  good  effect  in 
bronchitis,  bnt  now  prefer  tarpentine  whan  1  have 
oanght  cold,  I  have  never  heard  of  any  of  these 
leniedies  curing  eonanmptiim.— B.Sc.,  Plymouth. 


T^dci.jdjj: 


S£QTICN  Of  PITCHPII^ 


this  be  rather  more  than  12in.  long  fron 

~ie  open  end.    Kow,  make  a  aqoare  p 

)n  that  nearly  fits  the  square  aperton 

>  fit  exactly  by  gluing  a  piece  of  stc 

leather  tightly  round  the  bottom  end.    E 

tbia  plunger  more  or  leas  in  the  tube,  yo 

any  note  between  D  and  (T,  and  can  1 

same  on  tha  side  of  t^e  plunger. — S.  BOT' 

[62258.]— Legal:  Nnl«noe.— The  b 
leather  seiapa  under  a  I>oiler  would  be  a 
under  the  I14th  section  of  the  Public  H« 
provided  the  quantity  burnt  is  sufficient 
effluvia  certified  to  be  a  nniaanoe  or  inj 
health,— B, Be.,  Plymouth. 

[62260,1— Bpoolflo  Gravity.- IcfL  = 
litres.  As  1  litre  of  water  at  4°  C.  weigt 
left,  of  water  ^  28'31531kiloB.,  which,  di 
-453693,  will  give  you  the  weight  in  pool 
dnpoia. — Sm. 

L62263.]— Aaaioaa.— To  "  HOBTt:a."- 


all  the  dead  leaves,  seed  pods, 

and  Ttpot  them.    Uive  them  a  good  s 
'Jiem  in  a  temperature  varying 
(0  bU"  j; .    Keep  them  rather  close,  syrii 
pretty  frequently  ;  the  atmosphere  must 

new  growth.  It  is  very  important  to  gel 
wood  formed  early,  so  as  to  aeeure  it  bi 
ripened  by  the  end  of  the  aeaaon.— C<zi-1( 

i62S66.]— Btoam.— Each  cubic  foot  of 
lb.,  therefore  the  work  done  by  engine 
71ft.  lb.  per  minute,  and  the 
sumption  -^  82  -f-  24  =  l^cwt.  per  hour,  or 
1  hour,  in  which  time  it  raised  4a  time*  t 
number  of  foot  pounda. 


76  ^ 


X  19 


,  29  ., 


7,264,160fli.  lb,  or  units  of  work,  rathi 
figure ;  it  should  be  10  timaa  at  least 
Bristol. 

[62267.]— Ptotographio    Lanaea.  — 
tested  for  length  of  foe -"  '--  " " 


rithon 


jn  a  three  days'  ti.      .. 

out,  and  won't  submit  them  to 
J.-  jould  get  an  experienced  hand  t( 
dearneea  of  definition. — B.SC.,  Plymi 


epoon  between  the  bars  of  a  dear  fire  til 
hot.  On  cooling,  tha  ash  should  be  wht 
earth  or  trihaaio  phosphate  of  lime)  if  tl 
be  genuine.  If  the  aah  is  red,  the  gusna 
tetaled.  In  the  case  of  "diasolvad  gi 
"  phoepho-gusno,"  the  aah  should  be  au 
but  a  portion  of  it  will  be  anlpbata  of  lin 
can  be  very  little  sympathy  for  any  fan 
buys  rubbish,  aeeing  that  the  Peruvian 
meat  gunno  agenta,  and  the  different  \ 
Guano  Companies  advertise  in  every  sgi 
psper,  and  guarantee  pure  material,  am 
penny  poet-card  will  elicit  fall  ir' 


the: 


sr  of  obUining  it.— HAMMta. 


[62270.]— Parocbl*!  Low.— Tha  onl; 
the  subject  I  know  of  is  Hteer's  "  Pari 
edited  by  Haonamara  ;  published  by  Sb 
Sons,  18^1,  price  lOs.  It  can  probabi 
second-hand.— B.Sc,  Plymooth. 

[^52275.]— Vapour  of  Lfnaeod  Oa 
had  ocoaeion  to  boil  large  quantities  of  Ii 
and  to  get  rid  of  the  olfensive  fames  bai 
hood  to  top  of  pot,  and  to  top  of  hood  a 
which,  in  my  oaae,  1  led  down  to  6in.  gli 
undergronnd  tor  a  diatance  of  4D[t.  to  tl 
-'  -  Lancaabire  boiler.     1  fitted  a  }in.  sti 


pipe 


9  fonr 


inched  away  the  fumes  snd  drove  then 
pits,  where  they  passed  throDgh  fire, 
nearly  destroyed.  Perhaps  above  may  1 
— T.  C,  Bristol. 

[62261.]— Bleotrto  Look.— Aa  Mr.  Ri 
for  Buoie  device  to  lock  bis  gate  by  ele 
think  that  tbe  plan  in  Fig.  2  will  be  tha 
ceesful ;  the  mechanism  can  be  underati 
and  docB  not  differ  mnch  from  the  fini 
the  latch,  B  the  electro-magnet.  Aa  •■ 
dectro-magnet  begins  to  act  it  attract 
U  P,  which  lets  fall  down  the  patrt  fi  8 
prevents  tbe  latch  B  A  being  moved.  Fi 
nary  door  the  lock  may  be  nnlooked  bf  p 
ring  Q  \   but  aa  on  a  gate  the  viaito  Ac 
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t  welmme,  ft  u  nsooiary  to  nnlook  the  iron 
;  L  U  N  and  to  piuh   £iak  tha  handlo  H. 

u  the  plka  of  an  eleotcio  lock.  A  B  u  the 
C  the  handle  of  tbe  door,  and  B  mu  alectro- 
t.  By  DlcMJDg  the  ooaunnDieator  Q,  the  cai^ 
■uet  in  the  eUetro-mftgnet,  ic  ftttraetB  tba 
I  I,  Bod  the  vwitor  by  moTiog  tha  hwdle  san 
the  door.  K  L  M  K  ia  sn  inm  box  ooTeiiiig 
Mhaniuo.— CaAS.  Dehaesb. 
<78.]— I>7iujna  !  ICather-natt.— To  8. 
OHH. — ATQutoie,  PaoiDOtti,  oog,  luninBted, 
liamatei,  6ia.  deep,  witb  iit  least  16  aectiODi. 
I  four  wrODEht  han,  7in.  long,  Sin.  in  di>- 
,  eonnected  by  two  beary  joket  Hin.  tbick, 
ong,  »nd  Gin.  vide.  Pola  pieoaa  to  extend  ao 
aoiLiiaca  f  of  the  aiianmferenoe  of  tbo  arma- 
■^  one  tide  of  tha    diameter,    }   tho  otbei. 

the  dynuno  m  ft  aailaa   machine  for  aro- 
og — lay,  Gib,  No.  " 


*  of  t 


e   lieldii,  bail 


IDg    JOll 


aohbai, 


r  tbat  the 


1   positioa*. 


□re.  Spaed  abont  1,800  ists.  paT  micote. 
viU  e'ne  abont  45  to  50  volti,  and  IS  to  lu 
f.—s.  Button  B. 

ilS-l — Dooi  SprlnffB. — Ton  deurlbo  an 
^ment  freqnently  fitted  to  doora  af  lavatorin 
UiTiij  itatiaDi,  which  anawara  admirably. 
ii  caie,  of  coona,  tbey  have  IjtUe  wind  lu 
id  witb.   and  aiie   of  roand   ateal   uaed  far 

iia  about  tin.      I   shonid   think  lis.  laige 
for  yoo.— T.  C^  Briitol. 
Jei.]— TalT*  GMrlnr.—Ia 
ment  of  the  link  aboald  not 
a  Hctntrica,  it  ia  neceaatkry  to 

centre  of  crank  abaft — that  being  i 
mnlrea    of    the    accentiioi   in  aJl 
lb  of  link  only  affecta 
ot  taadenc;  of  block  to  allp  mote  ocleaa.^- 
.BiiitoL 

381.1  ~  V»lv«- Omit.— To  "  BM(J^IBEB."— 
l(•(Ulof  theiadiuaof  corvatnie  ot  theebift- 
oik  ii  in  the  majority  of  caaea  eqnal  to  the 
•I  length  of  the  wwentrio-iod.  Thia  ia  a  con- 
tOMMuij  to  Mmira  the  equality  of  leada  at 

nda  of  l^e  piaton't  atroka;  pTaotioe  had 
it  thii  piineipla  long  before  theory  pro*ed  it. 

tba  length  at  the  link,  it  moat  ba  naither  too 

•or  too  long;  the  latter  eaae  oannot  however 
IT  ia  looamotiTe  engluea,  ai  the  length  la 


ire,  eip«ai^7  with  the  notched  ontei  and  ra- 
ig  Wer;  >  aaiiei  of  inteniiedlBte  cut-affa 
not  then  be  lealind.    However,  the  uae  of 

Tenittg-eoraw  pallfatei  thia  to  a  great  extent, 
long  «'  link  posaetaea  the  oppoeite  deftct, 
igh  it  rednoes  aomevbat  the  illp  ot  the 
;  the  latter  dependa  greatly  npon  the  degree 
lination  the  lin\  oan  Uke  mthe  direction  of 
ajve-rod.  Thia  inclination  inore&sea  aa  tha 
3t  the  throw  to  the  length  of  ecoentrio 
The  alip  diitsiba  the  disCiibutioQ  of  the 
,  and  if  the  ratio  laferred  to  ia  too  great, 
1  aome  enginn  with  ontaida  inliiiders  and 
e  Talre-gear,  the  eqaality  at  both  anda  of 
roke  ia  often  altered  to  a  great  eiCeot ; 
ore  alHiit  •ooantrio  roda  are  to  ba  avoided. 
■iTet"iraald  do  well  to  cooaalt  my  reply  to 
4a:i-20  in  "B.  H."  for  March  2i,  ISi'l ;  it 
m  the  aama  anbjeot. — B.  Gobert,  7,  Duoie- 
iLongaight,  Mmwdwater. 
S3.]  ~  SmkU  Arc  Idimp.  —  To.  Mb. 
OlfE. — Any  carbon  np  to  5  radlimi'trea  in 
l<r  will  aarve  very  well  in  thia  claaa 
mpi.  Tbere  ia  no  aimple  mecbaniam  for 
u  tha  eaiboni  apart,  at  the  atart ;  bub 
euly  the  light  ii  atniek  »t  once,  if  tha  car- 
i^ta  »M  enStciently  fine,  and  when  once 
^  tha  mtduaiiua  keept  the  pointa  at  the 


right  diatanca.  A  40o.p.  dynamo  would  only  light 
ona  of  theaa  little  lampa  properly.— S.  BOTTONtj. 

[63383.1— Water  Power.- Dia regarding  frio- 
tioD,  the  IDowt.  will  anatain  30  dlb.  on  the  Sin. 
branch  B,  and  B'45lb.  on  the  lin.  branch  A.  It  ia 
qnite  immaterial,  filction  excepted,  whether  branch 
B  be  3in..  SfC.  oi  300  yarda.  The  above  arrange- 
ment ia  limply  that  ot  the  ordinarr  accnmulatoi. 
— W,  Birmingham  Hall. 

[622 63.]— "Water  Power.— The  area  of  big 
piatoQ   i>   18'    X    -7804    =    254'5aq.in.,   and    —"." 

=  4'4Ib.  preaeore  per  aqjn.  in  ciatem.  Then  area 
of  amall  piiton  <-  3*  k  -7851  =  7ag.in.  y  4'41b. 
-    -"""-    -'-'-'-  ■■-  the  weight  B  wonld  lift  anp- 


wcight    lifted    by    B ;    it    would    only  alter  the 
diaUnce  through  which  it  oonld  be  mored,  aa  "-- 
oontenta  of  the  ciatam  would  be  eihanited  aoo 
wheB  both  A  and  B  were  opeD.—ELAQ. 

[62283.]— Water  Power.— The   area  of  jonr 
piaton  being   IS*  x  '7S54  «  254'4T  aqnaie  incl 
and    the  total  weight  ot  it  1,1201b.,  you  hav 

cyliadcr  and  piatoo^  and  ot  courae  the  ai 
preaanre  par  aquais  inch  on  A  and  B,  or  on 
A'a  and  Ba  at  the  lame  time.    Length  of  p 


de>oend 


point  aa    to   maintain  a  oum- 

any  ia  cnt  oH  by'a  tap.  B  =  3'  x  -78.^4  =  7  aqnare 
incbea,  will  carry  T  K  4-4  =  30'81)>.,'aDd  A  =  -78^4 
aquare  inchei  will  carry  3'4£lb.— T.  C,  Briatol. 

[62284.]— Ucdel  Bub  in  a.— Yes,  the  aame  rnlea 
apply  to  them  as  to  large  enginea  ai  legarda  the 
H.P.  given  by  the  ateam,  and  ao  yoa  uae  the  aame 
calontationa.  Bat  thia,  aa  in  large  enginea,  does 
not  give  thenett  (or  brake)  borae-power,  ao  that 
yon  maat  make  a  very  liberal  allowance  for  loaaea 
in  friction  in  modela.  Thia  allowance  dapenda 
entirely  on  the  woikmanabjp,  f  or  aome  take  all  the 
Bteam  to  drive  themaelvea  where  othera  are  qnite 
lively.- T.  C,  Btiatol. 

[62285.]— Teleaaop«.—If  yonr  objeot-glua  be  a 
good  one  it  might  bear  a  power  of  50  or  ao  on 
moon  and  planeta,  and  would  be  preferable  to  a 
ohromatio  lent,  thoaeh  the  latter  ia  not  ao  eieorabte 
when  well  atopped  down.  No  teleacope  ot  the  aiie 
of  yonrs,  unleis  firit-rate,  will  be  of  mneb  value 
aatiDDomicslly,  whilit,  it  aa  yon  eay,  it  ia  only  an 
"ordinary  terreatrial  teleacope,"  it  cannot  ba  ex- 
pected to  do  anything  extra.  Yon  are  correct  aa 
to  the  rule  for  magnifying.  To  find  aingle-lena 
of  equal  toona  to  ordinary  eyepiece  rani  tip)  y 
together  the  toci  of  the  eyapiece-laaaen,  and 
double  the  remit  and  divide  by  the  aum  of  the  toci. 
— AUTIIUB   MllE. 

[62287.]— Billlard-Oue  Tip*.- Make  a  cement 
of  acetic  acid  and  iiinglaaa.— JACK  OF  ALL 
Tbadf:3. 

|G2£B7.]— BlUtard  One  Ttpa.- Yon  will  find 
Kay's  coagalice  the  beat  cement ;  but  It  la  not  iu' 
fallible,- PR0VI8  EM3W0STH. 

[62287.]- BiUlard-Ono  Tlps.—The  following 
ia  a  recipe  for  a  cement  I  find  very  effective ; — 
3d.  of  gelatine,  and  3d.  of  acetio  acid,  mixed  to- 
gether in  a  amall  jar,  and  placed  in  hot  water  until 
all  ia  melted,  then  uae  aa  usual.— B,  J.  8LLBY. 

[62287.]- Billiard-Ono  Tlpa.— It  yon  will  try 
Lo  Page'a  liquid  gine,  I  think  yon  will  find  your 
cue  tips  stand  a  good  many  hard  knocka  withont 
coming  oS.  Thia  glue  ia  tbe  beat  of  ita  kind  I 
have  yet  met  witb,  and  may  be  Dsed  inatead  of 
common  glue  for  all  purposea.  It  may  be  thinned 
with  vinegar,  it  neoeaaaiy.- Su. 

[CS2B7.]— BUUatd-One  Tipa.- Get  tome 
iainglaai  or  finalj-ehredded  gelatine,  and  ditialve 


tbat  tbe  Burtaoea 

Nns.  Dob. 

[82987.;;- BllUard  -  One  Tlpa.- In  India  I 
have  generally  aeen  ahellac  need  tor  thia  pnrpoae. 
There  mnat  not  be  an  atom  of  grease  on  either 
wood  or  tip.  .Roughen  each  alighUy  with  a  coarse 
file,  melt  the  iao^  amear  over  the  one  end  while 
flaming  with  a  bit  of  wire,  and  apply  qniokly  to 
tip,  preta  down  very  firmly  on  a  rather  warm  bit 
of  iron  covered  witb  a  piroe  of  paper,  and  hold  it 
down  till  oold,  I  have  tax  idea  that  bicyole  cement 
would  be  better,  applied  in  exactly  tha  aame  way. 
I  find  this  oomponnd  holda  everything  tight — even 
metal  to  metal.— Bos. 

[62387.7— BlUUrd-One  Tip*— Will  always  be 
1  iahle  to  looaen  or  fall  oS  it  only  glned  or  cemented 
on  in  tbe  nanal  manner.  Let  "Steward"  aak  any 
walkingatiolc  maker  to  treat  all  hie  cnea  as  followa. 
Into  a  Sin.  piece  of  metal  tnbing  {browned  of 
bright),  of  the  aame  anbatance  aa  oiilinary  atiok 
ferrulea,  and  exactly  tbe  aame  diameter  aa  Uie  cne 
tip,  intert  a  well-fitting  piaoe  of  aole  leather,  l^in. 
in  length,  and  let  it  project  nearly  ^in.  beyond  tbe 
end.  Trim  oB  edges  very  neatly,  and  whan  pro- 
perlv  fixed  on  tbe  end  of  cue  it  need  not  ahow  in 
the  leaat ;  but  if  in  silvered  or  gilt  metal  it  ia  an 
improvement  rather  than  otherwise.  Of  ooarse, 
the  cue  muat  be  left  the  same  length  as  before.  If 
preferred,  tbe  leather  may  be  left  ont  alt(»etber, 
and  the  hoUow  tube  be  fitted  with  one  of  those 
beantifnily  made  oorka  any  ohemiat  will  provide 
him  with.  Any  billiard-player  will  prononnce  uork 
to  be  the  moat  perfect  material  be  oan  poasibly  nsa. 
The  sharp  edges  can  bo  very  carefully  bevelled  oft 
with  a  very  sharp  penknife  or  hot  iron.  I  wonld 
strongly  recommend  all  wbo  nss  omtohss  to  adopt 
the  same  method.  It  deadens  tha  noise,  and  rednoes 

[G2291.]— tiecaL- Two  vehicles  do  not  become 
one  by  being  tied  together,  so  I  think  the  turnpike 
man  was  right.— Kaffa, 

[G2291.]— I^ral.  —  An  answer  to  thia  query 
would  depend  on  the  table  ot  tolls  authorised  on 
the  tnm pike-road  referred  to;  bnt,  in  all  proba- 
bility, the  gateman  ia  right.  One  borae  and  two 
carta  ahonld  pay  more  than  a  horaa  and  eart ; 
equally,  a  cart  and  two  horsea  paya  more  than  a 
cart  and  one  horse. — B.SC,  Plymouth. 

[62292.]— OmamentBl  Wood  Tomtiir  aad 
BtSklnlnK. — There  are  many  special  tools  made 
and  used  tor  wood-turning ;  but  the  toola  that  are 
in  general  nse  are  the  gouge  and  chiael,  which 
anewer  all  purposes  in  tha  hands  of  those  wbo  have 
learned  their  trade.  Hany  uae  them  aa  acrapers, 
which  ia  wrong ;  they  ahould  ba  bald  in  a  position 
to  cut,  and  tbat  iato  be  readily  learned  by  practice. 
It  would  take  up  a  tremendoua  lot  of  time  and 
apace  to  illustrate  fully.  For  black  stain,  make  a 
strong  decoction  of  logwood  and  nut-galls,  and 
apply  it  hot;  two  coats,  letting  the  first  dry  before 
applying  another.  Afterwards  go  over  it  with  aome 
acetate  ot  iron;  this  is  made  by  patting  some  old 
naila,  iron  filings,  boringa,  or  turnings,  into  some 
strong  vinegar.  Brush  over  with  that ;  one  coat 
will  be  enough.  It  tamed  work,  put  into  the  lathe 
and  poliah  witb  shavings,  afterwards  with  cloth 
and  liQsaed  oil ;  if  a  higher  poliah  ia  required,  nae 
French  polish.    The  wooda  for  yonr  purpose  ai 


lyeamore,  plane-tree,  beech,  mahogany,  hiroh,  elm, 

-- le,  and  holly;   these  are  all  good  tor  atalning, 

re  especially  bolly  and  lime.    These  two  oan  b« 


_  __  .  iny  colour  and  very  delicate  tints. 

MsJiy  ot  the  articles  called  ebonised  are  done  over 
with  fine  lamp  or  gsa  black  and  glue-water,  which 
fill  np  the  pores  of  the  wood.  Any  article  to  ba 
stained  should  be  dressed  with  weak  glue-water 
and  papered  off  again  before  staining;  the  pores  of 
tbe  vacioQS  woods  can  be  atopped  with  any  pig- 
ment or  glue-water.  The  colour  required — elm, 
nmber  ;  mahnganv,  red  ochre;  black,  ivory  or  lamp 
black.— Jack  of' all  Tradbs. 

[63293.]— Tloe  Bepalra.—If  the  thread  ia  ont 
of  bore,  get  a  bit  of  equate  iron  and  fit,  and  bend 
around  the  aorew  ;  talte  off  and  braie  in  the  boie. — 

Jack  op  all  Trades. 

[62393.]- Tloe  Bepalra.- Take  a  pisoe  of 
aqnare  wire  the  proper  sixe,  and  wind  it  round  the 


introdnee  the  acrew  witb  tbe  wire  round  it,  and 
which  ahould  just  push  in  tight.  Now  unwind  the 
screw,  leaving  the  wire  coiled  inaide.  Put  in  a 
paste  of  borax  and  water  so  as  to  coat  inside,  also 
aome  clippinga  ot  aheet  brass.  Fat  the  whole  on 
a  otear  fire  or  forge,  and,  when  the  brass  fluxes, 
remove  and  roll  over  two  or  three  times  on  fiooT 
tor  braie  to  take  well.- T,  C,  Bristol. 

[G2294.]— BoldlmrSoTeena.— Hakefnuneslike 
those  oaed  for  clothes-horse,  only  having  rail  at 
bottom.  Binge  together,  and  cover  with  calico. 
Next  cover  with  a  ooloored  paper  (wall-paper),  and 
paate  on  the  pietoieiv— Sk. 
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[fiS^OJ.I  —  FoldlDV  fier«eiia.  — Here  ia  the 
■implcst  furm  mide  bf  Bn  ■msleiir  in  my  b note, 
uid  co»er«i  "itb  lioeo  (od  pictotes  by  iiiy«*l(  for 
■  bedroam  :  Three  lo  fonr  frames  6fC,  liinh  by  3tt. 
brcud  ire  rrquiaite  ;  work  (hem  naC  of  clean  2ia. 
deal,  iia,  by  I  in. ;  foai  bingea  loeacli  fnme — vie., 
juat  kboTe  bottom,  jut  below  top,  and  tba  uthera 
eqnidiatBDt  beiweeii  them  ;  nail  three  aUya  of 
iipboltteT«r'a  tnp«  aorcua  eaob  frame  with  tuka, 
itielchiDg  them  m  UghC  u  poiaiUe.  Yod  have 
DOW  to  deeidfl  on  the  coverjag  material;  mine  it 
alunt  green  calico.  After  laying  the  united  Irames 
on  the  Boor,  meiiore  and  join  the  ololh,  leaviag  it  an 
iDoh  over  Jength  and  bread Lh  of  woodwork.  The  linen 
ia  to  be  very  correctly  and  rmoothl;  faileaed  with 
little  taoka  here  and  tbero  aloDg  the  bottom  framei 
atjd  aidea,  only  eaongh  Taeka  to  hold  the  work  ;  and 


w  tbe  top  enda  neatly  together;  then  yon  will 
le  permaBMit  fattening  at  the  sidea  and 
th  taeka  at  every  two  inchea.  The  loreen 
Ij  for  monnling  the  pioturea.    Thia  ia 


[eSSOa.]— 'WBlklDB-Sticlc-Give  it  a  eoi 
two  of  good  eopil  vamiah.  — Jack  op 
Tbades. 

[62S05.]  —  WBlWuB-atioll.  -  Two  eoata 
'  '  '  ■'  in  very  thinly  with  a. 
ek  a  tioe  gloaa.  If  va, 
□eeaa  iDinnmg,  ao  oo-i  oee  turps,  wbicb  apoil 
varnish  by  abiorption  of  oiygen  ;  but  add  a  . 
beoiotine.— Pnovifi  EmrwoutH. 


bratb.  will  g 


[62390,1— Haok-SBW  FrainB,— I  Bhoald  not 
Clue  to  make  thia  arlicte.  1  ROt  mine  from  Mel- 
taaiah,  tuoltbop,  Fetter-lane,  Loudon,  solid  frame, 
with  one  doiea  Sin.  btadea.  for  lii  thlllingi.  Tbeie 
laws  are  harder  tb^D  Glea,  ajld  aa  brittle  aa  glaia  ; 
bnt  they  work  mngicaDy  with  sol t-suap  and  oil, 

UelEuith  aaja  :  ''One  taw  will  eutttarongh  a  bar 

ateel  40  timea."  Tba  etaple-abaped  pina  aeoaring 
the  blade  to  frame  are  very  ingeniona-^they  oannot 
drop  out,  yet  tbe  law  can  be  removed  inan  initant. 
See  one,  ia  ray  advice. — Eos. 

[6-2297.]— Tom dotIdb  Btoel  Tuba*.— I  do  not 
think  you  will  do  any  good  at  that— rather  a  riaky 
job  aa  well  ai  dangerona.    If  }oa  do  not  get  blinded 

ieiUda.  Yuu  nill  nut  hsrdea  and  lemoer  them 
with  any  certainty  at  one  opetstioo.  Uae  oil  or 
t»llow  to  biaio  them  off  [  but  I  tbuulJ  harden  in 

Jack  op  all  Tbades. 

[62299.]— Battery  for  Surseou'a  Lamp.— 
If  a  ■'Diigoated  M.  B,"  wiU  oall  on  me,  I  will 
with  pleasure  ebon  him  what  he  reqnirea  ;  battery 
beta  charged  about  nine  monthii.  non-fuming — 
My  addreai  in  ■'  Advertisement  Culnmn."— T.   J. 

[622: 
Leel>a 

Haa  "M.  B."  tried  them^     If  ihey  fail,  I 
.knotber  form  which  shoold  work  veil  fur  t> 


LeclaQchui  would  pliiM  him.- 

[02299.]— Bnttary  for  SurgeoD'a  Lamp.- Aa 

might  find  whnt  he  winti  in  the  battery  eapplied 
for  tbe  uae  of  our  dentfl  lamp*.  It  is  a  bhree-oell. 
biofaromale  of  potub  and  snipbniie  acid  battery; 
and  if  "  U.B."  la  in  London,  be  conld  tee  and  judge 
for  faimatlf  by  calling  npon  the  Measrs.  Ash  and 
Son*.  8,  Broad-Blreer,  (.! o Id en-a quire,  W  ,  or  the 
Dentil  Manufacturing  Company  in  Leiiogtan- 
ilreet.— De.vs. 

[S2299.J— Battary  'or  SnrKeon*  Uunp.— 
To  llR.  BOTTONE.- A  battery  anoh  aa  deaoribed 
and  Ggored  at  p.  ^85,  Vol.  XLIV,  of  tbe  "  E.U.,' 
will  suit  admirably.  It  need  only  occnpy  a  (paoe 
of  6iD.  by  Gin.,  and,  belag  fitted  with  lifting 
■Trangemeot  to  tbe  oella,  abaoluti^ty  no  conaump- 
tioD  goea  OD  while  tbe  battery  it  not  in  action.  It 
gmaj'  be  charged  with  aolntiona  of  different 
(trtngtha  to  >uit  voltage  of  lamp  employed  ;  but 
will  work  up  toSvolta.  If  a  "Diiguated  M.B." 
will  w[it«  to  ma,  I  will  lend  him  one  to  copy.- 8. 
B  OTTOS  £,  Carabalton. 

[62302.1-aOKa(bTFattenii.— Sycamore,  plane- 
tree,  uid  good  oloae  mahogany  for  email  wnrk  ;  foi 
otbei  parpotea  pine. — Jack  of  all  Tkad&s. 

[62ai)3,]-OoBa  for  Pattarna.— That  dapenda 
on  the  aua,  and  whether  tbe  patterna  are  required 
for  tamporary  ot  foi  permanent  uid  standard  uae. 
Por  large  patterna.  yellow  pine  ia  deoidedly  the 
baal,  for  small  pattern*  yellow  pine  will  aleo  do  ; 
bat  mahogany  will  be  more  durable  where  large 
nambara  of  outiaga  are  required.  Both  wooda  an 
■nperjor  to  any  othera  ja  ordinary  oii,  bacauae, 
wbea  uuoDed  properly,  tbey  itand  wdl,  retaiaiug 


[62803.]— Btopplnff  Wai.- Toke  two  nt  fceea- 

Jack  of  all  Traded. 

[62306.]— Bolntion  for  CoatinK  Oil  Tacka, 
— If  the  tanks  are  galvanised  after  being  riveted 
they  aeldoiii  leak.  We  have  two  eui:b  here  that 
have  been  in  uae  aeveril  years,  and  have  never 
given  trouble. — Pi.aV1L'b, 

[62306.]— SolDtlcin  tor  OoatiitrOU  Tanks.- 
It  IB  a  plain  iron  Uok,  I  expect;  if  mine  1  ehould 
clean  well,  free  from  greaee ;  give  it  a  brush 
over  with  a  strong  solntion  of  nul^gull,  and  with  a 
eoatinfi  of  glue  and  treacle  afterwaidt.— JACK  (>[' 
ALL  TilADEa. 

[62au7.]— PromUaory  Koto.— No  renewal  is 
needed ;  payment  o(  interest  or  an  acknowledge- 
mtnt  in  writmg  prevents  the  Statute  of  Limitatiout 
from  applying.  The  bolder  haa  eix  years  fiooi  the 
last  payment  or  aikuowledgment.— Kai-pa, 

[62307.]— Promlaaory  Koto.— The  Sutnta  of 
more  than  ail  years  old,  on  xhich  note  the  intereM 
Law  *o"tfiVi  p'riui^"l37V^"N.  N^"  howe'Ver' 
t  payaUs  being  increased  by  the 


Ply  month. 

[62308,]  — Cblorl. 


.uUb.- 


[62309.  ]-Tlollit    BspalrluK-- H    tbe    crack 

been  incceaflfnl  with  me  ;  Remove  the  strings 
and  the  aoundpoat,  warm  the  part  gently  before  a 
bre,  dab  it  well  with  good  hut  and  thin  glue,  work 
it  well  into  the  craok  or  craoka  by  using  tbe 
thamba,  now  quickly  bind  it  round  with  card, 
tuing  a  needle  ur  two  driven  into  the  edgea  if 
Dcoeeeary  to  keep  the  curd  from  elipping  o9,  and 
leave  until  next  day.  If  the  damage  is  very 
eeriona,  it  bcsoineB  neceasary  to  remove  tbe  belly 
or  tbe  back,  and  to  tboronghly  glue  up  each  etsck, 
with  tba  addition  of  a  piece  ut  narrow  tape  Boaked 
in  thin  glne  laid  over  tame.  (Memo. :  If  a  valu- 
able one,  this  latter  jab  ought  to  be  intrusted  to  a 
professional  man.)  I  remove  auparflnous  resia  by 
idternate  rubs  of  a  piece  of  Baanel  moietened  with 
turpentine  and  a  dniter. — A.,  Liverpool. 

[liiSlO-I.]- Elactrolyala.- Get    TSt.  Sprague'a 
book,  where  you  will  find  lull  detaiii  of  [>lating, 

4o,— PaoviB  Ejiswobth, 


you  give  will  do  if  you  allow 
pibion  HI  paaa  jm.  over  each  port  at  each  end,  tbi* 
alio*)  f  pring  riag  to  paas  uver  ^In. ;  j'gin.  wuuld 
have  been  enough,  Yuu  will  bave  to  out  away  a 
little  at  each  end  of  port  to  allow  iteam  to  get 
behind  piatun  easily.'  Thia  practically  remuvee 
tbe  port  to  next  the  cover.— T.  C,  Briatol, 

[62316.]— StoriiK«  Colt— Why  waste  money 
making  atorage  cella?  Try  nun-fuming  tolution, 
such  u  I  use.  If  yuu  must  uae  atorage  cells  buy  a 
aet  ready  made.  In  obarging  nee  lamps  iu  seriea 
lith  oeus,  then  regulate  tlie  current.  Yourlimpa 
rould  probably  lako  i  imp,  each  if  105  vult  ICo.p. 

-Electkicias. 

[£2317.]  — Baln-Watar.  — There    are    several 


fixed  near  itg  upper  half;  then  it  flowi  into  B 
Lgb  a  pipe  fitt«d  with  a  ball  tap.  Aa  soon  at 
Lain  qnantity  bM  entered  B  the  tap  it  abut, 
the  water  la  aipboned  from  A  into  C,  and 
uiDuue  to  D,  whiafa  are  tettiing  tanks.  It  will  be 
found  that  they  contain  rain-water  which  ia  prac- 
tioally  pure  and  fit  for  any  purpou  when  drawn 
from  D.  Iu  the  Budding  Newt  of  last  week 
(April  39)  there  ia  an  arrangement  whioh  may  suit 
tbe  qneriat,  and  will  no  doubt  interest  others.  It 
ia  called  "  Roherta'a  Improved  Bain-Waler 
Separator."  In  order  to  insure  a  tborocgh  waabing 
of  tbe  roof,  it  it  dtiiiable  in  a  amoky  town  that  no 
water  should  be  aloiad  before  two  gallooa  of  rain 
bave  fallen  on  each  lOOaqJt.  of  the  roof;  in  other 
localitiaa  one  gallon  or  one  and  a  half  galloni  of 
in  eaoh  lOOft.  will  be  enough  to  wa^  it.  By 
naertion  of  a  alide  marked  1,  U,  or  2,  tba 
requiiite  imonnt  of  waabing  for  each  locality  waa 
aecnred,  and  the.  Mparator  canted  aa  toon  u  that 


Tbero  was 
thi 


bad  faileo,  whether  itna 
m,  or  in  60  minute*  of  at- 
parativeiy  little  difficult  ii 

action  with  heavy  rain,  ■ 

difficult  to  iusDca  an  unfailing  aotic 
aina  that  look  an  hour  tn  yield  the 
[uant  ty  and  nntil  recently  all  the  « 
rame  u  ttill  lighter  ra  ns  wa*  of  necaaai 
0  ran  to  waste  By  the  recent  imp 
lerfect  regularity  of  action  u  obtainet 
ghter  1  .  .  .. 


F  th  the 


arked  "  will  be  carta 


Dpon  each  100ft.  of  r. 
la   effected   by  tbe   i 


ahaped  chamber  H,  thown  in  (ha  two  a* 
lug  illDttrationa.  Fig.  1  pina  a  aMtk 
horizontal  and  Fif.  2  a  aaaUoa  id  tkt 
aepontor.  While  the  Inlat  and  aoUat  bu 
it  will  be  lean  that  Ifca  MBtn  mi^  « 
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lu  npoa  tbe 

on  in  eMb  di_   __„, ,__. 

;.  1  ■howi  it  bafore  it  hu  oanMd  and 
I  (till  running  foul  WKt«r  to  wuW.  Fig.  I 
sfWt  it  hH  aaotad  and  i*  running  the 
»!  to  itorigf.     In   the  earlier  form  ol 

the  vaUr  that  aams  throngh  tbe  alida  B 
.intoftiargeBbainbcr  irith  a  1    ' 

it  rather  tmaller  than  the  holi 
I  thia  chambct  filled  to  k  oertoia  height 
1  ouited.     In  the  nev  forna  of  aeparator 

from  B  falla  into  the  fannel  F,  and  onH 
roportioD  pwuea  thatice  b;  the  holei  H 
hkmber  J.  There  ia  no  kpgrtnra  in  thi 
f  thi*  chamber,  hot  when  the  rain  hu 
is  aiBptied  by  the  action  of  the  aiphoa  L. 
'  BOtlsed  that  the  longei  lag  of  the  aipbon 
■nlarged  ;  bf  this  rery  simple  and,  aa  far 
W,  orlgin4l  oontriTaDoe,  the  ail  in  the  top 
MV  it  pnTantcd  from  iaterfeiitig  with 

b«iBf  made  to  take  the  ah  ape  of  a  i 
,hutauof  a  long  and  narroiT,  bnbbli 
not  meet  the  queriat's  deairea,  I  woald 
id     him     to     read     Shirlej     Hi   " 

vbieh  wai  pnbliihed  hy  USngham 
The  tide  ia  "  Water  for  Nothing. '—A 
UL  ' 

!— X*lit  Vkter,— Allow  flrat  few  gal- 
rtj  water  to  run  into  a  email  oiatarn, 
A  ■  pip*  provided  with  a  aCopoock  leadi 
tin,  and  furnithad  with  a  float  whioh  will 
lallr  doae  an  eleetria  oil 
ntitT  of  water  baa  flriiiu  in.  Arrange  a 
9eiible  tabing  to  turn  on  a  pivot,  and  an 
kgnet  1o  pnil  the  tnbe  from  orer  thi 
tern  to  the  large  one.  Three  oelli  Le 
nght  to  work  it  if  nicely  made,  end  ^oi 
geltio  that  the  movement  of  tnbejna 
Qtaot  and  preventa  batter;  wasting.  Yui 
laee  tube  over  am  all  oistern  (whiob  woald 
d  of  it!  dirt;  wuter  at  leisnre)  ' 
M  eleotro  -  molor  worked  by 
1  any  oonvnnient  part  uf  the  b 
it  nnderstand,  will  send  aketoh.— FBOVltl 


-  AatrometToaoope.  - 


;  I  ahall  b 


If 


andcT 

]— Drivlnr  Waahlnr  Haohlnea, 

I  only  a  fumilj'i  wash  to  get  done, 

aCeam-engine  it  ridicnloot  on  account  of 
lae.  Get  a  steam-washer,  ooat  about  £S, 
little  apace.  I  saw  one  of  Fletcher's,  of 
on,  yesterday,  ao  esaily  bandied  that  i. 
d  work  it.— B.Sc.,  Plymomb. 


JfSWEEED    QUEEIBS. 


Ira  —d  lUlii  tr  t^trUi  uUeh  n 


pn  Qortiion,  U  . 

EI.EBclDea.>C 
r.B.  Brad-Oinge  Q: 

IdiOcd  i>ll,  il. ' 

d  Ores.  Bl! 


I»e  ErasiBht.— We  strongly  reoommend 
fier  from  defective  ejesiglit  tu  procure  a 
leoiiy  pimuhlet  we  have  iugt  peraaed, 
J  Mr.  T.  Henri,  of  »J,  Aldertgate-aCieel, 
1  oculist  optician  r)f  many  years' eipori- 
many  people  make  bad  wurae  by  buying 
■a-or  glassea  unsuited  ■  "     • 

ta  ward  of  eautiun  u 

ipio   P. 


■0  tbtowi 
'be  pure  "Ptriscopio  Pubbles,"  recom 
y  Hr.  Henri,  are  spoken  well  of  by  all  w< 
o  have  tried  them,  and  by  Hr.  Henri'i 
em  patieoti  reaidiag  at  a  dutanoe  cai 
■   ■    '    and  the  gli  '     •   ' 


Ned,  u  aatitfaetorilv  aa 


a  perioi 


QUEBIES. 


page  IM)  tlndlr  |l 
aaurdFd'r— Jienx. 
[«ni1.]-Watoli  Tlvotlnr.  Ao.—Wanld  u 


m  r    iita  wtlght  and 


aboT*  nuciUae,  loci  ail  la  cl  all  Item  a  F— FBtKKi.ri. 
reiiu  l^Hlerophone   Ooll  Mid  Telephone.— 

a  mlorcpbcue  Is  used  m  a  traaamllter  ter  a  Ball  telephcBB  T 
Could  the  agll  be  dlipanied  wllb  by  nslng  gtwtec  bsttarj 
by  apukln  J  I— B.  B.  m"  ''  n  mag 

tUIIT.]  —  Air  Pomp  V&lToa.  —  What  la  the 
Dentbnme  OKd  OTsr  the  Lulea  I  It  looks  like  grtan  oUsd 
Bilk.    The  pkUdb  li  leather.—B.  B,  U. 

C*>ltB.]-BamoTliU'  Surtkoa  of  ImUambbsr. 
Plsue  staU  bow  tne  wOlte  paodni  lui  ba  reowTed  ao  aa 
to  get  tire  oemniil  Uttlok  to  gray  nbbarF— B.  B.  K. 

[tlUB.}— a.S-B.  Loooa.— Can  aay  nader  gin  ma 
any  paxtlonlart  rejfr— "---  *'  -  '""•    '"  ^     -  -  -. 


[8HSB.}— DI»«T(Ui»  Of  Brnka  Btopi.— To  C.  X 
ITBIITTOM.- Jdr.  otretHPD  (iprll  ILpngo  168.  reply  (WIT) 
iromlud  to  supply  a  dligmm  to  f  buw  the  rurcei  ippllsd 
o  stop  a  (  atn.  Ptrhapa  there  are  othen  than  mFtall 
rODld  Ukt  ta  poiseu  It.    Will  Ur.  SiretHa  oblige   bj 

[M3tT.]-aiEe  of  Boiler  for  Bnslna.&O.-I  b.ra 


inmirDT  bl.ck  pollih 


ipeelallr  as  regirdia 


■ablf,  Ihoueb  1  uu  baff*, 


-Ai^cordlDK 
He  Bui.  O.  R 


vhaaied  engine,  wllb  all  ita 


to  HsgnlDS  (I  tbiuk  about  i"  lontb  at  him)  a  Hoy  eoBl- 
pitilaa.  Would  ~  F.R  A.S."  pleas*  tall  me  ita  magoltBda 
and  dtatansa  from  BcKnloar    It  Is  nat    mantlaned  ta 


ba>  Iha  damp  Is  doiag  barai  u  mj  glan.— AWTTUBUS. 

Itntl  ]-Bott«n«'a  Kedloal  OoU.-Hava  male 
L  coll  af Ear  iwUcular.  glveu  m  -  «.  M,"  Jfih  B«il.  laat, 
nth  primary  ooU  oompleta.  Ho  aaeondary  jeC  foaaiHt 
tetlt  10  work.  Ibavenwdaa  bKtUry  a  numalade  jar, 
ila,  by  I]  a,,  with  ilno  cjlliider  anjalganatcd  ultfa 
uaionr;  In  acme  parts.    It  did  not  adbar*.    The  diargs  ; 

IHIa  blob  roBulB.  I  part  salotanrlo  aold.  (-g  parts  watir, 

II  soaneoUctia  ■oldsruid.  Aiu  inloimallon  will  aaalit— 
!■>  IS  1  Pii  ^ 

[tlSU.]-lr«lglilnK  K aohlnea.- 


[«9]U  ]-Hydraiillo  LMthars.- Will  a 


f'::'i; 


ad  MIL 
>ri,  and 


itllag.  and  repairing  t—3oas  W.  HlLLItn. 

r«33»,]— Boiler, —To  "T.  0.,  Bhistol "— Will 
^InrlJTbelpme  lb  ttia  following  r     Ithoogtlol  havlM  a  I 
101  iionlal  boiler  made.  )».  loug,  IBIa.  dls,  ebfll  Liatn. 


[anti]  —  BlaoUiiK    OBBt  •  Iron    Vr&maa.  — 


CB133l.)-I}ynkiDO.— To  Ita,  Bottokh.— I  hi* 
T«a  in 'our  l>ookT'l''iin8  lo'loBed  o5t  joS?  \l 


IbgredUnts  us«d. — X.  C, 

I«3W.l-01vil  Burial. -Is  then 
this   oojutty  oorrrtponauig  to   olvll 


[U3I0.]— Daad  BUok    on  Bru 
ried  JKilUag  lu  platiuaTu  iinjorlda,  but  1 

UUl  llKht.— HU. 

[fl)31I,]-Boat  Tamiah.-I  hms 


leiathUsri 
la  are  ol  tbe  dlHerent 


tl  U  Fnboat 
aa  taoH  would 


a  Thamei-bnllt 


[«3Ml.]— Antlaeptla  Draaalnr.  —  Will  - 
leillolbE, ' or  luiiic  uiuiir  niiiuL.iiLi.  ilndly  Infi 
Fbai  It  tbe  bMi  auilKpilo  diiwiiig  Hit  appIloatlDB 
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rSllU.1-Bobbin  MKUiir.-QB<r'.t  vlll  b*  tlunk- 
fnllKldr>na^U0Boiitluiabj»taI  tbH  manQtulare- 

vorkvd,  KAd  tba  umu  otuij  bookt  beaTlo^  oa  (h«  enb- 
jaoL— ClLTICVS. 

[anM.l  —  Phoapliont*  X>nn&otara.  —  Wfll 
KTDa  of  >'Dnn"  giTV  fnloniuttOD  rvspeotlnff  n«Dt 
ImproreitivziU  In  tlUi  iDkqiiliititDn— Cormerly  muJafrDia 

TDCki,  mah  M  kEfl  ti««d  for  laparphoBphate  mKnu(ikcliir«. 
Rcfennoi  to  rectut  bsoki  si  p^teiit  tptolflMtleiu  Till 
macb  obltta— TutDsncKBR. 

[flljsi.j— Intan^tT  OoQ.— Tm  r»l  it  tilo.lnilde, 
■Itli  iwo  lym  Df  No.  II  ootlon-oOTerM  for  pElmrj, 


[t^jn.]— O-aoloKlcal  Parmatlon.  —  C^q 
offolk  oowt  beloni 


aunuln  I— QuuoH. 
[mso.] — BoKin  £nKlne.  —  I  'tn 

HcK»gbt«l  Mm  tmgiLC.  vbloh  li  glTJi 


litfntTU. 


ItiraaglL  Kow.  win  loi 
B0D4  pnetloftl  eipttiVDr 
piobaU*  ctmt  ol  Lhg  ■> 


HigNZIaTuiutuMln  ttu .Dam*  «l 

[giSSI.]-Sada  A«h  wtd  BlMobinr  Fowdai 
An^Sla.— WUI  Hue  si  -  un"  Undly  uluiii  uibIiur 

tol  til*  p«t«*iiug<  itruiKtb  I    I  uu  emplcjiil  wbiis  tbe; 
m  uw]   dall;,  ud   btn  t  iaowiragt  o[  elemcDtaiT 
oVoUUT'— PUUir  IRuici. 
[ltM3.1-I.eMl.-I  hiTit  tb«  Tipdei-]«Mt  ut  »  how 


[snu.1— BlTTor  GaJTanometer-- 1  m 

tagkdol  Hmapruttul  ilTios.  Hot  ktu  i 
*a  tlut  th«  winding  cu  b«  curled  oat 
Tbomion'i  pl*a— gingt  of  wlii  to  gut  6,D0i 

dampar  Duda  M  i  Alio  Ut  nuvtatioat  I> 
Ivnlihibatr    Itin,  bow  !•  ttini  D«t  mule 


."lltongrii 


01  Uh  TEgUl  ptjiATllJ. 


psmlnt  IM  iiAlBf  t. 


4dlniHd  to  J.  FltBO^  Luclaj  ilotiH,  Do(Ui(. 
PBOBUH  iai.lL— Bt  J.  qnaLT. 


I'^l 


Ula  bj  J.  PiUmir.  J.J.  S|Koca,  Atvd,  J.  W.  Uiiul 
A.  DHtTi.- Too  mtt  cndllsd  irltb  tba  eitn  lo 


Airswzaa  to  corrbbfobbie 


..  Wtlte  an  oh  itda  ol  the  tapar  OBlj,  ud  pal  t 
tot  UluBtratloiu  on  Mpanta  piaoaa  of  P^vr*  I.  f 
w  qntrien,  ud  irhan  auwattag  qnacua  pnl  tb* : 
■I  mil  u  tba  title*  of  tba  qnariaa  to  wUah  tb 
-•a.  I.  Moolargalamdafar  latartlng  kWat^ 
npUe*.  t.  Lttun  or  qoarlaa  aaUac  Ut  aU 
nuluitmn  or  eamnosdaalt,  tt  vtiBra  laali 
lolae  i»B'  b*  pnrebiaad,  or  rapUtf  fliTlJ 
. ._  ■ ._.  .__...  (Awt 


1    WedDcadn)  tTaidngi  Maj  4.   ejid  n 

JcDHD  and  Soa.-F.n.  B.,Eicetn.- 

H.— Opilez.— O.  O.-W.  A.  ItarXf.. 
stlh*. — W.  E    ii>w..nL— .fldf  d.  A.  fi.. 


.—IX.  A 


iDklDff  pmpuua,  Q] 


H.  D.    (Tbe 

of  a  lAiga  Qowar-pob  paokn  i 


Oiuir.    (Bee  adroi 


wh!el 


glonet'jQiiide  loSoldfrtug."     IlUuirt'l 
-  ■rnieu.)-J.  C.     (Tbe  bol 


1^  Jahr. 


e  bd^ond   anf   I 


HoUowar'B  Ointment  and  PlUa.- ii  hw 
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BkwHid  KDd  Oo,  eutloiun'  Hall-ooart.  B.O.) 
p.,  Wiijsin.  (Ths  but  book  l>  Dalle}'* 
<k  of  PrMMal  TeicgrmphT,"  eiahlh  nrlltioB, 

jrpo»«([eJi.M.l-?aiM«MiJiiiH.  '(Do' you 
:n>  witbleifor  cleclmgllilJaE!  -Pnotlcal 
d  Slider*!  Guide,  nnd  Pialare-FmnB  Uakor'i 


tn.    (Tha  duiUit^  TDteuiiUi 


CHABOIS  FOE  ADVIBTISIHa. 


ati  Inlha  fluk  s 


Ilia  cammoD  lUiJI  l> 
ooiiibipi  with  pleoij 
.laol  potaih.    Thiokea 


(U.mu  <a  UK  "  eiivnu  Ski.  os^iiS'ui  — 


kI.    Battel  for  vbU  pD 


er.]— Wu.  Wus.    (Bloudo')  "  Oompuiy 


1,  and  tha  pile  of  e,U 
Hot  »awr  bu    be 

mptiog  to  maieO-O. 
I  cloM'totbacon.    Ttit 

1.^— WKLSHUiJf.  (Doet 


(FiLHf  iogeu 
dka  jon  M  El 


It  maj  UDW  drop.)— 3ini 


r^8'      BLBOTBOFATHIO      BELT 


ULi  ooLinni. 


?%«■  H  AmTnln^kM^Sl  ^^^ 


M^,  aajl 


OVK    XXCHAlfGl    COLUHn. 


M  Bsnit,  ani  d^  /'or  iDarji  ntceMtliiv  S 


BUS    OF    SUBSCRIPTION. 

IlKntlu  ul  llL  (HI  Tnin  Kinlli^iirt  TM 

II,  li..    H.;    W    Hiit    Z.^1iinil,'  tbi    Up.,  lb.    W< 
lift,   fToTS  BwtiB,  ^Mal,   or  uj  ol  th.   Aaunll 

MBA  W.I^DIairuidCOp^  of  VI4,  ChHtnot.U'Ht^Fbl 
TTI.j_IITL,  UTIIL,    III.,      ZIIIL,    ZZII1 

itiT.,  ifivL,    iJrtyiL,  mviir,  uu. 

.,  XLlL,  XUU-,  ^  XLIV,.bDandtD.latta,;..4 


ajln.  oentn  bask-gaued  Benoh  t«the,  bed  pltoad 
BKALX.^iUubt  iltU.tftmlir1clr.i 

-JUoroBMirliy-IUra  ud  bannllfnl   apeclmeni  by 
.hBlBtfl  Dr.Fftmnt*,  rmtdrntQf  the  Barkl  UlER]«»p]04j  Sool.tr, 

UlimSorow-cnttlDi  Lathe.  Ift.  (In. gipb«d,0MtM6, 
Bicbum  ■  qnuitlijr  or  Ferunbnl»tor  FlttlDB*. 
Dynamo,  Umlaaied  HrmitDia,  tj  b;  s),  iplnidldlj 

71b.   of    Ttpb>   31b.   ogtton.coverad    wiia.  'Wjmtad, 
glld>-nil  LiUi.aruii^  Eii(!d«  uid  BsUi^r.-Q.  □,,  9,CuUIbllrI- 
WI^n^ed,  Tricjcle  Or  Smtaly  Blojole  in  BichiBgo  foma 
-t  Stoanx  LaTmoh'    Bxchjmga  far  good 


A  Hlld  Oak  Xaael.  «»..  voctb  lli.    Will  eicbmcge 

lln.  apuk  Ooll  in  aiohuga  for  Vunnm  Tubal.— P. 

Wiuited,Nai.  OBJ  and  B»i  of  •  BnBllBli  Veahanio.' 
xthanvfr— jLddRf.,  W.  Eor,mffh->u«.L,BacU.. 
Wlut  oltan  In  eialuuga  tor  a  Fopa'i  Fatant  rlSa  Air 

Wbit  o9an  lot  lior;  Pianofoitfl  Keya.  > )  octaTci 

ipitU  nuhogiia;~  Oamera,    b;   SiillniBfec.   doab: 

Snsond-hand  Ltttia  wanted  in  aisbiuige  ror  Blnyole 
What  eicbtngo  (or  CoTenlr/  Rolarj  pattern  Trtoyole, 
GanilomBn's  Gold   Bins,   BUmpad    Is  r»i»t,   wilb 


Lin  a  1>  by  ID  Bob  iligle  Vtow  Lena  1 
onhla  cottonHMTtred  Wire.  Khnralior 
•  four-way  Valve  (hol-waiai),  gn 


,  for  li'n-driTapTpaaad 


Hrdraollo  Bam.  q 

OlCoaafal;  Bioyola,  In  tborough  good  order,  > 

What  oiTen  (or  treadle  Sewinr  Manhlne,  also  < 

Wbat   oiTen   (or  "  Praetioal     Bleotrlolty." 

Ajrwo.. Ii.it. o..  i-B.  Puli  POT,  IJ.  Mui..i-lau>,  Uuiubei 
Small  Lnmttiana  Nivlit  Olook,  S-dai,  ItvElled 

To  eiabaige.  dx  do«n  3t  LantemiSUdea,  we 

"BnKllah    Seohanlo.'— Wanted,   baok   >ol 


Sextant,  b;  P.  Walkir,  London.    Bxahange  for  food 

Fernery,  Blrdoara.  and  Aqoailimt  aemblned. 

Tan  good  nhDla.plata  Portrait  Leas,   goodaom- 
mod  lfiin«n.  la  i»r-.o4'oui.  ii>u.  abiiiit   KK   Ua.  :  BiB 


t  Xno«ledK«i"  Tol. 

and  Bcrair- 


Xiobuge  coin.  Xrlcydla  tar   Mia.  BIotbI*.  or  good 

Wanted,  Tliirala,  Hnmbar  patUra.  Bithanga  31 
PRli  leu  Whi.  Willi  U.1I  esmrin.,  nod  a  little  «ib.—II.10[.>- 

TkoCovhIit  BlDytileB,Uandllbi.,botli  iutbarongh 

DynamoB  for  latbai,  3  ar  Mb.  oentia.— Paitionlaa 
lanoailtr'a  j-plata  Blerltalre,  3  doable  baaka,  Tlav 
.  Htcoig  Lathe.  31b.  oantre,  baok-gMr,  gap  bad,  alaa 


Wanted, <J  or  iln.  Sorair-enttliig  Lathe,  ehockLAe, 
«l  tow.  moBt  b«   good   uachtn.-     Biobuaf.^  ^9t^   MrtHr 

Pilr  of  Qovemora  for  : 


TSa    8IXPBMHY    SAU    COLUMN. 

AdvtrlitmtnU  are  iiutrttd  in  llti  ooIm»»  at  lA* 
nut  0/  fid.  /or  llu  jSrrt  iff  leordi,  ami  Si  for  ntrg 
ntcoecdins  3  woriii. 

Patent  Heat  Oondtutora,  for  oookbig, amona- 

Boaateiiand  BakerB,lLU.;BalleTma    Of  aU 

biiimiujiifiiTk      ruDi'blhi  iFH.  —  T^LI-aca,  A,   Batuutfardaa. 

Wlmahanrt  Inflnanoe  ■*<*^*'^^'!|£^^^" 
SaiKiBlUoa  of  8nioke.-Camplata   Appamtin  to 

Standard  Ohm,  In  boxwood  ojUndaa,  gnaiaatoed 

«»i«iiuluiUicnuuidUiii(<iliii,Ua  aL,«ilhiiDprB  palai,lla^ 

Oalyanometer  Oarda  for  taugant  and  otdlaaiT 
Variable  Bealatano*  InoandeMent  IiMnp 


leamanijnnot 

Write  for  KIDK,  Uendham,  and  Oo-'a  large  new 
Wood     Planlnff.— Band-power    UO,  itaam-fowai 

Fretwork.— Catalsgce  at  oTan  nqnlalU,  with  100 
Oarbon  Platea,  btat  qnalltj,  ont  and  monlded,  plala 
Pebble  Carbon.— Onipblte  (or  Idslaneha  oalli, 
MaoKaneae  Oxide  epealalljpraiared  tor  LeclaaaM, 

Hew  Illiutrateil  Prleg  Llit  of  Sorewa,  Bolta,  and 

Wheel-Onttlnff  to  11  Inchet  diameter  tn  bran  OBlf. 
-ULUH) ,  lb,  UaUadi^unt,  Buiul.h  LavU. 
Flanlnr  to  Uln.  b;  lain,  by  Bio.    Boring,  Toratag, 

Odd  Bplial  BprlDBB  to  order.    Cait  Steal  Win  la 

Xiea  or.Talo .— BitmBD  BiiBB  and  Oo., »,  UlnalBg- 

Xleotric   Devot, 


Soda  Water  Uaohlne,   Qaiwork  T 


f   Ap. 


•aefflnner'a    Onlde   to  PtotograBhT,"  w* 

■hiuuia,   M'b.ia.i<  .1  Ltt.  pauum,  LuBDaBLUdfaaaBa 
Ua4biz>fartdi,  Loodaa. 

"  Berlnner'a  CKild*  t«  7hotosnt»l^/„  ma 
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lAtlM  Ou^C*.  ft«'-8M  t.  Tkjln^kdnrUH- 
Wklkw^Bi^tiiirlU^auiioalHBkttaTT-    HtU  g>1i^ 

1,  li.  ^  t-II,  U  U.  I   I,  li.  lid.    HiHib  •ml  In  (BmII  u  I, 


TiOM,  b 


h.  pumllal  itHl  Uin,  I 
'wm,io..-ni»Tii 


(Bnglat 

daHripCloD.     Blith 


ita-.-^ 


fditlOD.    14    pkgH 


Wood     PluiInK'— Hud-poni    IM,   Rom- 
IJBltt.  PK  bIbui*.    ObtUit.    CUnilwErH.-0.  tUiiUI 

~  Mlom-PnuKl :  When  ftnd  Wttere  to  Plnd. 
It."    Bt  IIUDiu  IBlulii.    Buuda,  1..,  uliiMim>il.-xliiiL  nil' 

MloftorTaJo  cot  for  ill  pnrpoKi  b;  0.  JOHHSON 

P«imBkbiiI»tor    and    InvKlld    Oarrlage.  — 

ailTWcd  Qlua  Bpcoola^Wr-Wktll  oRtn  hli 

Tb(  Lantern  alaroaoopA.  ntw  optlcil  ■mngemiiiii 

TMhnlool  Ssboola.— BRiTASHii  Co.  luund  f  cUe 
TcottDiOftt  OUwMJlo "rarioia  lowm.— Thij«  wlio 

SMtAiuilai  Oo     100,  BoDodililch  (9  mlnntu'  nlk 
I.Doi  iqun  (Ht  Floor    Spue  >nil*tila  lor  ttaa 


Notla»~Ii: 
Bilck'i  Pit. 
Hot-Alz  B 
OOTBUtrr  Bloyolfl, 


mt     LAUia     Pluu). 
ictnea.  Bind  Pluilni 

La , 

nowar  Bozaa    (orounsiiUl),    for  vlndev 

Semj  Oyllndar  M aohlus.  botiiuiiU]  prlieli 
nMKii<Uu.jii,£n,cutiiIilul,mEI»^UlLl,liLu9,«u 

PlumbaKO  Omolblea  'or  melting  Ub.  ol 


t   Dyna 


I    Wira   ([01 


1.  par  ponai.— 
Blaotio-PlttlnK  Kod  Olldlnff  luoaMilBllf 
Nickel  -  Flm tins-— BUt«l«,  Nlskal  BilU,  mai 
0<llao  Uopa,  Sirttah   Bmi 


a  Stampa,  U-  pn  IMUr.    Pignrn 


V.    8-  WlUlama,  Huututniar 
OTiiBJua*  tron  II  o.p.  npirwdi.    Ikmlni 

11  lueoElsamniulilltj.  FMlag 
Bl^trlk  Z-JKht  IsatkUktlona  ol  cTir;  dwiHp- 


Oaatlan.— Halt  hoiM-pomt  Harinnlnl  Lannab  at 
'tiUadl  luruCHtlDn,  (mpMi  iBl  laibot,  f orwlDIl  iBJl  lUH 
'uk  Iiiols4al,  Uk  M.  I  «•  koiH.pgra,Ui.-TuliLtI. 

Oaatlns*.— Nov  Foroo  ud  F«d  VamaOtitlae*,  U. 
^Ou^^l— I>rlUlDg  lUablso  Outlngi.  M.   ill  ;    w 


.nJ  Now  E 
.IT,  HJthMJ 


MUllixf     M&otLl&e.  > 


Planed  Oaatinaa  Iji    tcilll 

•U>«,  fn...  Ih     U—lit.  It—a.  ALL! 

□nt  TOUT    own    Olathea  ■] 


KeamarUm.— "Tbli  book  litn'i 
HlcroPolortaoope.  —  BrilTlBnt  a 


'  Wind  Powar-Tboa  laUnatod  !■  Wlal  lUm  m 
SalatT  Blorole  FltUnra, 'B<>n^"I>il.'M 


luia  B(  Oub- 


Olook.  Ui-  FvtloDlui 

HnVcluiS)  Table  Lathe.  b«t  mike,  £17i.buviilD. 

Htnoetacth  Miyaon'a   Flddlaa  1i>t<  ihs  glorlaoi, 

Qaamaker  Lampai  hIIIhi  br  d.:irii>:  bat  Hghl 

Xelhnlah'a  Oomblned  PamD  and  Fall  li  do- 

Malbolaha  Pump  fi  t  auril  of  itniplliiltr.    Im- 
owUooiKuuLofonu.    I.,lt 

Ualhnlih'a  Oomblnvct  Famo  and  Fall  li  odIj 
Helhnlali'B  Fnmp  will  ibro*  ■  jtt  ol  mtoi 
Waahlnr  Oarta,  Wladam,  and  W^Mrlug  a^ 
ICtllxnlah'a  Pump  li  tha  oboapiit  ul 
Uelbalalt'B  Pamp.  wbac  sot  reqalrad  u  inc 
KeUmlati'a  Pnmpi  od  ueDimt  ot  lading  so  wotk- 
PoUja  erdui  Hiable  la  A.  Kalhiilah,  PaCeslai 


auD.matil  fioUer   Flttlnara    brwa  ■ 
■nip.  Tnitnira^^t.inittMjaa,  ti\At< 

OompoDiiJ_8Ud*-iut  33  long,  anlt  Sla. 
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POPULAR   MBTEOROLOOT. 

ALTHOUGH  meteorology  does  not  hold 
a  very  high  place  ia  the  opinions  of 
those  who  study  the  exact  sciences,  being  for 
them  what  its  name  implies,  a  discourse  much 
too  **  high  in  the  air,"  it  is  nevertheless  one 
of  the  oldest  branches  of  science,  using  that 
term  to  designate  *^  any  art  or  species  of 
knowledge.'*    The  earliest  denizens  of  this 

eobe   must  by  mere  force  of  observation 
kve    acquired    some    little    knowledge   of 
weather  signs,  if  only  from  noting  the  dif- 
'  ferent  cloud  appearances  and  the  effects  pro- 
diioed,  while  it  is  tolerably  certain  that  they 
■con  found  that  some  animals  had  a  natural 
tbllity  for  anticipating  a  few  of  the  more 
important  atmospheric  changes  and  disturb- 
tnces.     Sir  T.  Browne  says  :  *'  In  animals 
we  deny  not  a  natural  meteorology,  or  innate 
presentation   of    wind  and  weather"  ;  but 
-  ritace  his  time  the  word  has  acquired  a  wider 
significance,  and  animals  are  no  longer  re- 
.  girded   as  capable  of    indicating  anything 
'  more  than  an  immediate  change.  Our  forbears 
\  hid  their  weather  lore,  however,  by  means 
'  of  which  they  prognosticated  the  character 
1  of  the  coming  seasons,  and  ventured  on  pro- 
^  pbedes  which  the  most  ardent  believers  in 
tt  the  modern  science  of  meteorology  would 
*  hssitate  to  make.    Those  who  have  made  the 
^  labjecc  a  study  are  contented  to  say  that  it 
is  possible  to  foretell  the  probable  weather 
twenty- four  hours  in  advance  ;  but  many  of 
flwm  would  express  a  doubt  as  to  the  advan- 
tige  of  being  able  to  know  exactly  what 
iraather  would  prevail  for  every  day  through- 
oat  the  year.    It  would  enable  us  to  fix  dates 
picnic  parties  and  cricket  matches,  as 
well  as  transacting  business  occasionally  ;  but 
■h  is  doubtful  whether  it  would  be  altogether 
^ineeable  or  profitable.    As  Prof.  Cleveland 
|Abbe  «aid  in  a  recent  lecture,  **  As  nearly  as 
lean  see,  he  who  should  perfectly  foreknow 
the  weather,  would  find  himself  at  every  step 
OQof rented  by  some  approaching   dilemma, 
some  inevitable  disappointment  or  loss  ;  and 
ihrinking,  as  we  all  do,  from  such  events,  he 
would  sit  down  in  despair  and  do  nothing  at 
IlL"    Yet  Dr.  Abbe  is  so  confident  of  the 
fotore  development  of  man  and  of  science, 
bo  clearly  does  he  see  the  wise  provision  by 
which   everywhere    in  Nature  we  find  the 
ijkht  thing,   in    the    right*  place,    at   the 
light    time,    that     he     dares     to    predict 
ike    time    will    come    when    men   will    be 
lUe  to  endure  and  utilise  detailed  weather 
predictions  for  months  and  years  in  advance. 
At  present   it  is   advisable  to  regulate  our 
business  regardless    of   such    predictions  as 
may  be  made,  even   though  we  may  know 
from  previous  experience  that  at  least  25  per 
•ent.  of  them  will  prove  correct.    The  early 
observers    of     natural    phenomena    would 
perhaps  think  little  of  the  fact  that  many  of 
tbe  animals  around  them  showed  that  they 
VMe  aware  of  the  approach  of  a  storm  or 
•yen  of  rain,  but    the   migratory  habits  of 
birds  and  the  actions  of  hibernating  animals 
led  them  to  believe  that  the  lower  branches 
•f  creation  were  more  highly  endowed  with 
tike  power  of  foretelling  weather  than  the 
boman  race.    AVe  know,  however,  that  the 
nigratory  bird  acts  simply  by  inherited  in- 
itinct,  as  does  the  hibernating  animal,  and 
both  are  adapted  to  the  habits  they  adopt, 
idiich  ia  possibly  the  reason  they  have  sur- 
vived ;  bat  he  who  consults  the  habits  of  in- 
sects, of  birds,  or  of  animals  for  a  knowledge 
of  meteorology — and  there  are  hundreds  of 
rales  in  the  old  books  of  weather  wisdom 
—a   simply  trosting    to    the    inferior   in- 
tdligencei  and  negl^ting  those  faculties  of 


observation  and  reasoning  with  which  he 
has  been  endowed.  The  animals  have 
either  acquired  their  habits,  as  other 
intelligent  creatures  do,  from  experience 
and  reason,  or  they  are  wholly  guided  by 
natural  causes  beyond  their  control.  An  in- 
stance of  the  latter  is  given  by  Prof.  Abbe 
in  the  case  of  the  Rocky  Mountain  Locust, 
which,  after  its  last  moult,  finds  itself  feed- 
ing in  or  near  its  native  fields  on  the  tender 
vegetation  near  the  ground.  Every  day,  as 
the  sun  rises  and  the  dew  is  dissipated,  the 
atmosphere  about  it  grows  hotter  and  drier, 
and  it»  moist,  tender  wings  become  stiffened. 
A  nervous  irritability  is  produced  which 
leads  to  flapping  of  the  wings,  and,  without 
any  other  profound  instinct  or  an  intention 
on  its  part,  the  locust  is  carried  above  the 
ground  to  cooler,  moister  air,  and  there 
comes  into  the  control  of  the  strong  north- 
west winds  which  carry  it  southward,  even  to 
the  Gulf  of  Mexico.  Its  migration  into  a 
region  of  rich  pasture  lands  is  not  due  to  any 
superior  knowledge  on  its  part  ;  nor  is  iU 
return,  for  the  eggs  hatching  out  in  the 
season  when  strong  southerly  winds  prevail, 
the  young  locusts  are  carri^  back  to  the 
starting  place  by  causes  beyond  their  con- 
trol. In  other  cases,  the  migration  or 
hibernation  is  due  to  a  gradually  acquired 
experience  inherited  from  ancestors ;  but  so 
far  as  natural  causes  are  concerneil,  what  is 
true  of  animals  is  more  plainly  true  of 
vegetables  or  plants,  for  all  the  rules  of 
weather  prediction  founded  on  the  behaviour 
of  flowers  or  the  foliage  are  so  many 
instances  of  hygroscopic  phenomena,  which 
corresi)ond  with  the  action  of  a  good  hygro- 
meter. The  phenomena  of  the  atmosphere 
are,  in  fact,  governed  by  laws  which,  so  far 
as  we  know,  are  immutable  ;  for  where  there 
appears  to  be  some  change  in  them,  it  is 
probable  we  are  confusing  effects  with 
causes,  simply  because  we  are  at  present  un- 
able to  see  the  latter.  It  is  undoubtedly 
true  that  in  this  country,  but  more  especially 
in  the  less  advanced  and  sparsely  populated 
districts  of  the  so-called  civilised  world, 
much  reliance  is  placed  upon  weather  predic- 
tions which  appear  in  almanacs  that  have 
been  made  up  months,  sometimes  years,  in 
advance  of  the  dates  to  which  they  refer.  As 
a  rule,  these  prognostications  are  based  on 
what  are  known  as  astrological  principles, 
which  have  little  to  do  with  what  may  be  called 
the  science  of  meteorology.  The  influence 
of  the  moon,  the  i)lanets,  and  the  stars  upon 
our  atmosphere  might  appear  considerable  if 
we  could  only  view  it  from  some  point  ex- 
ternal to  our  cosmos  ;  but  so  far  as  we  have 
any  means  of  knowing  it  is  absolutely  in- 
appreciable. If  any  of  the  heavenly  bodies, 
as  they  are  termed,  can  exercise  an  effect 
upon  our  atmosphere,  it  is  the  sun;  but  we  are 
so  very  small  compared  to  the  atmosphere,  to 
say  nothing  of  the  sun,  that  in  spite  of 
strenuous  efforts  on  the  part  of  the 
director  of  this  or  that  "  Sonnenwarte  "  very 
little  can  be  said  to  have  been  demonstrated 
as  absolutely  true — as  the  usual  effect  of  a 
definite  cause.  On  the  contrary,  as  Prof. 
Abbe  says,  sunspottery  has  been  ''  worked  up 
and  overdone  by  very  many.''  In  the  United 
States  there  is  one  who  stoutly  maintiins 
that  the  appearance  of  any  special  sunspot 
enables  him  to  at  once  predict  a  corre- 
sponding special  storm  or  weather — an  "  idea 
arrived  at  apparently  by  a  complete  viola- 
tion of  all  laws  of  logic."  Prof.  Abbe 
demolishes  the  sunspot  hypothesis  with 
happy  ridicule  :  "  Areas  of  stormy  or  cold, 
or  hot  or  windy,  weather  are  so  frequent  all 
over  the  earth,  and  spots  on  the  sun  are  so 
frequent,  that  it  is  always  possible  to  pick  out 
a  number  of  coincidences  in  time  ;  and  the 
style  of  logic  that  demonstrates  a  certain 
storm  to  be  caused  by  a  certain  spot  would 
equally  well  be  applied  to  demonstrate  that 
my  body  is  warmed  by  the  mass  of  hot  coals 
in  the  fireplace,  while  my  cold  hands  are  due 
to  one  special  coal  that  will  not  bum  as  I 


briskly  as  its  neighbours."    It  is  an  old  belief 
that  the  meteorological  phenomena  depend 
upon  the  sun's  heat,  and  that  variations  in 
that  may  affect  the  earth's  envelope  to  such 
an  extent  as  to  produce  a  change  of  tempera- 
ture in  one  part  of  the  world,  a  difference  in 
the  rainfall   in  another  part,  and  alter  the 
course  of  the    wind    in   another  ;  but  such 
effects  are  barely  appreciable  in  the  earth's 
atmosphere  as  a  whole,  and  "  it  is  utterly  illo- 
gical to   conclude   that  there  ia  any   direct 
connection  between  special  spots  on  the  sun 
and  special  localities  on  the  earth '' — at  least,  so 
says  I?rof .  Cleveland  Abbe,  and  he  takes  the 
view  that    is    at    once   common-sense    and 
scientific,  while  in  his  case  it  is  based  ion  an 
extensive  experience  in  connection  with  the 
Army  Weather  Bureau,  Washington.     Solar 
radiation  playing  an  important  part  in  the 
phenomena   classed    under   meteorology,  in- 
struments for  measuring  the  sun's  heat  at  a 
given  spot  are  necessary  towards  the  deter- 
mination of  the  probable  weather,  and  these 
take  the  form  of  various  thermometers  with 
dry  and  wet  bulbs,  solar  radiation,  terrestrial 
radiation,    radio-solar,    and    the    apparatus 
known  as  a  pyrheliometer,  which  registers 
the  power   of    parallel    solar    rays    by  the 
quantity   of  heat   imparted  to  a  disc  of  a 
given  -diameter  in  a  given  time.     The  diffu- 
sion of  aqueous  vapour  through  the  air  by 
the    action    of    the    sun's    heat    renders  it 
necessary  to  ascertain  the  weight,  or  rather 
the  changes  in  weight,  of  the  atmosphere  by 
means    of    barometers,    the    indications   of 
which    are    corrected    by    readings   of   the 
hygrometer  and  the  thermometer  ;  and  by  a 
long  continued  series  of  observations  definite 
rules  can  be  laid  down  by  means  of  which 
the  probable  weather  in  the  vicinity    of  a 
given    observatory    can    be    foretold    with 
approximate     accuracy     for     twenty  -  four 
hours,  with  a  percentage  of  failure  ranging 
from  25  to  50  and    more  according  to  the 
want   of   practice    or    experience    of    the 
meteorologist    or    observer.    When,    how- 
ever,   it    is    debired    to    foretell    weather, 
not  merely  in  the  vicinity  of  a  station,  but 
over  a  wide  district,  the  difficulty  is   enor- 
mously increased,  especially  in  such  a  country 
as   the   United    States  ;  and  yet   the  Army 
Signal   Otfice    there    is    txpocted    by  some 
people,   not  merely  to  make   correct  local 
forecasts  thirty- six    hours    in   advance,  but 
even  to  predict  the  weather  for  several  weeks. 
The  telegraph  has  played  an  important  part 
in  modern  meteorology  by  acquainting  ob- 
servers at  different  stations  with  the  indica- 
tions at  others  ;  but  in  utilising  the  messages 
much  experience  is  needed,  for  the  frequent 
prediction  of  storms  that  do  not  arrive  some- 
where near    the  selected  time  does  a  great 
deal  more  harm  than  the  non-fulfilment  of 
printed  prophecies  in  the  almanac.    Amongst 
a  certain  class  of  meteorologists  there  is  a 
tendency  to  explain  inexplicable  phenomena 
by  referring  them  to   the  action  of    atmo- 
spheric electricity  or  to  ozone,  and  accord- 
ingly at  some  observatories  arrangements  are 
made  for  studying  the  electric  condition  of 
the  air  in  all  states  of  the  weather .    Although 
daily  records  have  been  kept  for  many  years 
no  satisfactory  results  have  followed,  in  the 
sense    of    being   able   to   demonstrate   that 
purely   atmospheric    phenomena  have  been 
observed  :     hence     Prof.     Abbe    rates    as 
a    popular    error    the    frequent    mention 
of    atmospheric    electricity    and    ozone    as. 
active    causes     of     meteorological    pheno^ 
mena,  though  the  former  is  supposed  to  be 
the    great    generator  of  the  latter.     Clear,, 
cool  air  does  frequently  follow  a  thunder- 
storm, especially  those  occurring  in  summer  ; 
but  it  is  not  always  the  case,  and  it  is  very 
doubtful  whether  the  thunderstorm  produces 
any  ozone.     The  coolness  or  freshness  ex- 
perienced is  probably  due  to  the  fact  that  the 
uprising  of  the  warm,  moist  air  has  caused 
both  the  thunderstorm  and  the  inrush  of  cool 
air.     Nowadays,  however,  popular  meteoro- 
logy has   got  out  of  the  old  ruts,  and  hag 
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taken  the  form  of  careful  observation  with 
a  few  bat  acciirate  instruments)  which  will 
enable  any  diligent  observer  to  form  a  good 
idea  of  the  impending  weather,  better  than 
any  amount  of  study  of  the  animal  indi- 
cators— e9])ecially  when  it  is  combined  with  a 
little  experience. 


SXPEBIMBNTS    WITH   ABTIFICIAL 

VORTICES. 

SOME   interesting    and  instructive  experi- 
ments, devised  by  Herr  C.  Weyher,  were 
Teoently  described  to  the  Paris  Academy  of 
Soienoes    by    M.    Mascart.      These    consisted 
mainly  of  experiments  to  show  the  effects  pro- 
duced by  vortices — e.g.,  artificial  waterspouts 
and  whirlwinds.    Thus  an  artificial  whirlwind 
is  created   by  revolving    a   drum  containing 
jadiating  blades  within  its  circumference^  and 
the  effect  produced  is  demonstrated  by  causing 
the  drum  to  revolve  rapidly  over  the  surface  of 
a  tank  of  water.    In  M.  Mascart's  experiments 
the   drum    was   8ft.    in   diameter,   with   six 
xadiating    pieces,  and  it  was  mounted  on  a 
i^ertical  axle,   the   velocity  of  the  periphery 
being  from  90  to  120ft.  per  second.    The  drum 
JM  open  beneath,  and  is  placed  as  a  rule  about 
lOf (.  above  the  surface  of  the  reservoir  or  tank 
of  water.    Motion  is  imparted  by  means  of  a 
pulley  and  belt,  and  as  soon  as  the  speed  rises  to 
the  lowest  mentioned  above,  spirals  are  observed 
to  form  on  the  surface  of  the  water,  which  con- 
rerge  towards  a  centre  from  which  a  cone  speedily 
makes  an  appearance,  and  may  often  be  about 
Sin.  in  diameter  by  4in.  in  height.    This  first 
oone  is  then  surmounted  by  a  second  cone,  but 
reversed,  which  is  formed  of  numerous  drops 
which  rise  to  heights  of  perhaps  5ft.,  and  fall 
back  at  distances  ranging  from  3ft.  to  10ft., 
according  to  the  velocity  of  the  drum.    The 
finest  drops  or  spray  will  reach  as  high  as  the 
drum  itself.    Bits  of  straw  or  chips  of  wood 
placed  on  the  surface  of  the  water  are  drawn 
together  by  the  vortex,  and  form  a  sort  of  cord, 
which  will  rise    spirally    in    the  axis  of  the 
artificial  waterspout.    If  a  wet  board  is  placed 
«n  the  water,  the  vortex  will  form  upon  it  a 
foous  of  about  §in.  in  diameter  of  a  whitish 
appearance,  from  which  a  peculiar  whistling 
Boimd  may  be  heard,  as  if  there  were  a  hole  in 
the  board  through  which  air  and  water  were 
passing  with  great  force.    The  divisions  of  the 
Sft.  drum  leave  at  the  centre  of  the  latter  a 
free  circle  of  15in.  in  diameter  ;  but  the  vortex 
concentrates  and  contracts  on  the  board  accord- 
ing to  the  velocity  of  revolution  down  to  §in. 
li,  is   easy  to  demonstrate  tha.t  the  artificial 
whiiiwind  produced  by  the  rapidly  rotating 
drum  presents  exactly  the  same  characteristics 
as  the  lower  part  of  a  vortex  in  the  atmosphere 
which  has  descended  from  the  upper  regions  to 
the  surface  of  the  water  ;   but  as  the  focus 
shifts  with  the  least  breath  of  wind,  the  ex- 
periment is  not  always  satisfactorily  performed 
in  the  open  air.    It  can,  however,  be  shown  on 
the  small  scale  in  a  closed  vessell    A  cylinder 
of  glass  about  two  feet  long  and  a  little  more 
thsm  a  foot  in  diameter  is  fitted  with  a  cover, 
which  serves  as  a  bearing  for  an  axle  carrying 
a  couple  of  cardboard  vanes  mounted  cross- 
wise.   Instead  of  water,  the  lower  part  of  the 
cylinder  is  supplied  with  dry  sawdust,  oatmeal, 
Wian,  or  some  similarly  light  material,  and  if 
tiiat  is  arranged  to  form  a  cone,  the  imitation 
waterspout  w^l  form  at  the  apex  as  soon  as  the 
axle  carrying  the  vanes  is  revolved  with  sufft- 
oient  rapidity,  while  if  the  motion  is  continued 
the  sawdust  or   whatever  is  used  gradually 
hollows  out  into    a  hemisphere,  perpetually 
running    in    spirals    from    the     circumfer- 
ence   to    the    centre,    where  it    forms   into 
the     lower     cone     seen     in     the     case     of 
the    water,    then    the  reversed  cone   above, 
the  particles  of  which  describe  spirals  from  the 
centre  of  the  circumference.     The  experiment 
can  be  varied  slightly  in  effects  with  different 
suitorials,  as,  for  instance,  with  small  balloons 
filled  with  air ;  but  the  result  shows  that  if  a 
lotary  motion  round  a  vertical  axis  is  commu- 
nicated to  a  mass  of  air  it   will  constantly 
ascend  in  the  interior  and  descend  in  the  external 
circumference,    carrying,  along  with    it  any 
particles    sufficiently    light.    A    remarkably 
amusing  experiment  can  bi  performed  with  a 
stand  supporting  the  rotating  vanes  or  drum, 
and  tall  enough  to  allow  of  a  small  round  table 


or  disc  of  glass  being  placed  beneath  the  drum. 
The  latter  is  set  in  motion,  and  a  coin  spun  on 
the  table.  The  coin  is  quickly  brought  within 
the  control  of  the  vortex,  which  mi^s  it  spin 
like  a  top,  and  holds  it  absolutely  captive 
within  the  radius  of  its  action.  The  coin  in 
spinning  generates  a  sphere,  and  it  is  shown  by 
other  experiments  that  revolving  spheres  con- 
stitute a  centre  of  attraction.  Thus,  a  free 
sphere  remains  in  equilibrium,  and  revolves 
round  another  having  a  rapid  rotary  motion. 
A  spindle  is  placed  in  a  support  at  an  angle  of 
45**,  which  seems  to  offer  the  greatest  diffi- 
culties, and  on  it  is  mounted  a  sphere 
formed  of  eight  or  ten  rings.  When 
this  is  rapidly  rotated  the  hand  can  feel 
a  strong  stream  of  air  issuing  from  the  equator 
on  every  side,  and  bits  of  paper  when  presented 
are  blown  away.  If,  however,  a  balloon,  such 
as  a  light  rubber  ball,  is  used,  it  is  strongly 
attracted  towards  the  sphere,  and  will  describe 
orbits  around  it  in  the  plane  of  the  equator, 
until  it  receives  a  blow  from  one  of  the  rings, 
and  is  then  sent  too  far  away  to  be  recaptured 
by  the  rotating  sphere.  To  avoid  that  a  wire 
guard  is  placed  round  the  sphere  in  its 
equator,  and  held  in  place  by  three  wires  con- 
nected to  the  support!  This  guard  keeps  the 
balloon  from  touching  the  rings  forming  the 
sphere,  and  the  former  revolves  round  the 
latter  so  long  as  the  sphere  is  rotated.  This 
experiment  can  be  varied  in  many  ways,  one  of 
the  neatest  being  the  use  of  a  paper  ring 
having  an  internal  diameter  greater  than  the 
external  diameter  of  the  sphere.  In  this  case 
the  wire  guard  is  dispensed  with,  and  the  paper 
ring  slipi^  over  the  sphere  while  the  latter  is 
rotating,  when  the  ring  is  found  to  be  firmly 
held  in  the  plane  of  the  equator.  As  reg^ds 
the  amount  of  attraction  exercised  by  the  drum 
or  the  simple  vanes,  that  is  easily  measured  by 
resting  a  light  rod  on  two  pulleys.  At  one  end 
of  the  rod  is  a  disc  about  the  size  of  the  drum, 
and  at  the  other  end  is  a  cord  connecting  to  a 
little  scale  pan.  When  the  drum  is  set  in 
motion  it  attracts  the  disc,  or,  rather,  the  latter 
is  compelled  to  move  forward  by  the  action  of 
the  vortex,  and  this  attraction  is  found  to 
vary  in  the  inverse  ratio  of  the  square  of  the 
distances.  It  will  be  understood  that  these 
experiments  should  be  carried  out  in  some 
room  where  the  air  is  comparatively  still,  as 
they  are  affected  by  atmospheric  currents ; 
hence,  Uiey  are  not  adapted  to  the  lecturer  s 
table  in  every  hall,  for  platforms  are  generally 
rather  draughty. 


FLETCHER^S  IMPROVEMENTS  IN 
STEAM  -  RAISING  AND  WATER- 
HEATING. 

IT  will  be  remembered  that  at  the  meeting  of 
the  Gas  Institute  last  year  Mr.  Fletcher, 
of  Warrington,  read  a  paper  on  "  Flame  Con- 
tact :  a  New  Departure  on  Water-Heating " 
(see  p.  338,  Vol.  XLIIL),  theprinclpil  features 
of  which  he  had  protected  by  patent,  which 
has  been  recently  completed.  As  the  invention 
is  of  considerable  importance,  we  give  below 
the  substance  of  the  specification,  which  will 
show  what  Mr.  Fletcher  claims  as  his  inven- 
tion : — 

It  is  known  that  when  a  metallic  surface 
upon  one  side  of  which  there  is  water  has  its 
other  sid^  exposed  to  a  flame  or  to  highly- 
heated  gases,  there  is  a  zone  or  space  between 
the  flame  or  gases  and  the  metallic  surface 
which  offers  great  resistance  to  the  transfer  of 
heat  from  the  flame  or  gases  to  the  metal,  and 
consequently  to  the  water  upon  the  metal. 
This  has  been  demonstrated  by  cementing 
paper  upon  the  bottom  of  a  kettle  or  the  flue 
of  a  boiler  containing  water,  and  then  allowing 
flame  or  heated  gases  to  play  upon  it,  when,  so 
long  as  the  paper  is  in  actual  contact  with  the 
metal  and  water  remains  on  the  opposite  side 
the  paper  continues  uninjured.  Further,  upon 
looking  at  the  bottom  of  the  kettle  or  the  sur- 
face of  the  flue,  the  dark  or  cold  zone  becomes 
visible.  For  a  long  time  Mr.  Fletcher  sought 
to  extinguish,  diminish,  or  overcome  the  resist- 
ance to  the  transfer  of  heat  through  the  cold 
zone,  which  he  found  could  be  effected  to  a 
considerable  extent,  experimentally,  but  in  an 
impracticable  form,  by  fully  exposing  metal 
rods  to  the  action  of  the  flame  or  hot  gases, 
and  bringing  them  into  contact  with  the  heat- 


ing surface  whUe  so  exposed.  Similar  rods 
attached  to  the  heating  sorfaoe  quioUv 
burnt  away  at  their  free  ends  ontu 
they  were  reduced  to  definite  dimen- 
sions dependent  on  the  conditions  of  qm; 
and  their  employment,  when  first  constroctad 
of  the  correct  dimensions,  although  in  manj 
cases  unsuitable,  and  sometimes  involving  a 
dangerous  risk,  was  found  to  be  comparaiiTely 
satisfactory  in  other  instances  ;  their  effidenQj 
moreover  was  found  to  be  far  leas  than  tibia 
methods  of  construction  which  oonstitnts  tiba 
present  invention.  These  improvements  coii« 
sist  in  constructing  or  manufacturing' the  metal 
plates  or  some  of  the  plates  employed  in  the 
construction  of  boilers  and  water  heaters  whioli 
are  to  be  exposed  to  the  source  of  heat  or  to 
the  heated  gases  or  products  of  combustioa  is 
or  upon  U^e  boiler  or  water  heater,  with  solid 
projections  or  protuberances  upon  one  side  or. 
surface.  These  improvements  further  oonuk 
in  constructing  or  manufacturing  the  boiler  cr 
other  water-heating  vessel  with  or  from  metaUfe 
plates  having  solid  projections  or  protabe^ 
ances  upon  one  side  or  surface  thereof,  theis 
plates  being  used  by  preference  in  such  poii* 
tions  only  as  may  be  exposed  to  the  action  s( 
flame  or  heated  gases  or  products  of  oombUi 
tion  and  in  such  a  manner  that  the  projectUH 
or  protuberances  are  upon  the  side  or  sorfiMl 
of  the  plates  exposed  to  the  action  of  tibt 
flame  or  heated  gases.  The  exact  dimeuioBf 
of  the  projections  or  protuberances  fxaaaA 
upon  the  plates  will  depend,  among  other  coB^ 
ditions,  upon  the  thickness  of  the  plate  sod 
the  temperature  of  the  flame  or  gases  ;  but  for 
ordinary  purposes  a  total  projection  from  te 
normal  surface  of  the  plate  of  about  fin.  will 
be  found  convenient,  wnile  with  a  mean  thidC" 
ness  of  3-16ths  of  an  inch  they  may  be  adTSBp 
tageously  placed  about  ^in.  apart.  Thefbm 
of  tiie  projections  or  protuberances  is  not 
material,  provided  that  they  are  such  ascanbs 
produced  by  rolling,  casting,  pressure,  forgiaii 
or  by  other  ordinary  or  equivalent  mssni^ 
during  or  subsequent  to  the  process  of  mspa* 
facture  of  the  plate,  and  so  that  theyfon 
integral  parts  thereof.  Mr.  Fletcher  does  not 
make  any  general  claim  to  the  use  of  proie^ 
tions,  such  as  tubes,  rods,  and  the  like  attuiiei 
to  or  inserted  in  the  heating  surfaces  of  boilir 
plates,  as  these  have  been  publicly  known  sal 
used  for  some  years,  as,  for  example,  in  '*  Field** 
boilers,  the  rivet  heads  of  fireboxes,  and  scievid 
studs  in  marine  boilers. 


THE  THEORT    OF   MACHmES.-IX. 

By  Fbancis  Campin,  CB. 
Antomatio  Movements. 

• 

IN  machines  of  all  descriptions  it  is  erainsaihF 
desirable  to  make  their  details  so  depesl 
upon  each  other  for  their  action  that  all  neofl^ 
sary  movements  may  be  automatically  rogip 
lated  without  nuinual  intervention  ;  thiu  tkt 
adjustment   of    the   cutting  tools  in  Islbi^ 
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planing  machines,  &c.,  and 
motion  when  necessary,  should 
effected,  as  well  as  the  adv 
work  known  as  the  "  feed  "  of 
At  A  (Fig.  36)  is  shown  a  v 
of  automatic  feed-gear  for  ma 
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1  B  pi«oe  of  woEk  is  beiD;  pUned, 
I,  or  Blotted,  or  otherwiBe  shaped,  It  1b 
tj  that  after  each  cQt  either  the  tool  or 
rk  should  be  ndTonced  for  t,  fresh  out, 
■  is  done  auComntioally  by  some  urange- 
f  the  type  shown  at  A.  In  b  pUning 
It,  tor    instance,    the    catUag    tool    is 

in  a  socket  or  box  oapable  of  moTing; 
itally  between  guides  acrOM  the  work; 
ivement  is  the  "  feed,"  ftud  is  piodoood 

action  of  a  scrair  between  ibe  mides, 
works  in  a  nut  attached  to  the  back  of 
l-bttx,  aa  that  when  the  acraw  is  turned 
I  is  moved  in  a  direction  at  right  angles 

he  end  of  the  feed  screw  shaft  is  keyed 
toothed  wheel  a  (view  A),  Kod  on  the 
this  shaft  works  freely  a  Mnk  a  b,  having 
md  b  a  slot  to  receive  a  pin  j,  which 
adJDBl«d  to  work  at  uny  part  o(  the 
of  the  link,  po  as  to  give  a  greater  or 

0  of  vibration  to  the  link  about  the 
of  the  wheela,  aamaj  be  required  bythe 
lies  of  the  feed,  for  tbe  motion  of  the 
will  be  constant,  it  depending  on  the 
a(  the  crank  e/,  which  receivse  motii 
rocking  shaft  in  a  manner  presently  ~ 
ribed ;  c  is  a  doable-ended  paw!  which  Is 

in  the  position  shown,  or  in  tJiat 
ed  by  tlie  dotted  lines  d,  according  to 
ecUon  in  which  it  is  desired  to  rotate 
eeln. 

evident  that  if  the  end/of  theoiank 
ised,  the  wheel «  will,  thioDgh  the  pawl 

ashed   in  the  direction   of   the  

ming  the  screw  aud  advancing  t 

■esh  cut ;  on  the  crank  e/  reaching  the 

1  shonm  by  the  dotted  line  <  A,  the  pawl 
ve  been  withdrawn  ready  to  give  a  fresh 
:■  extremity  sliding  back  freely  over 
th  of  the  wheel  a,  which  is  steadied  by 
otion  of  the  screw  in  the  nnt  at  the 
(  the  tool-box.  If  it  is  necessary,  the 
lay  be  steadied  in  either  position  hy  a 
pring  acting  on  a  flat  part  o(  ite  bearing. 
he  planing  machine  is  doable-aoting — 
,  the  tool,  by  turning  round  at  the  end 
1  stroke,  or,  being  duplex,  cuts  in  both 
Jns  ;  then,  at  the  end  of  each  stroke,  the 
'V  must  describe  the  arc/A  ;  but  if  the 
ingle,  the  work  running  back  untonohed 

tool  after  each  cut,  the  feed  must  be 
it  the  end  of  the  back  stroke,  the  link 
■eing  then  raised  to  its  highest  position, 
rawn  back  to  its  lowest  at  the  end  of  its 
;  stroke,  and  this  order  of  the  feed  move- 
must  be  observed,  for  if  the  feed  were 

at  the  end  of  the  cutting  stroke  the 
f  the  tool  would  strike  on  the  higher 

the  metal  (to  be  cut  away  next  stroke) 
J  broken.  The  tool  is  prevented  from 
ig  on  the  work  by  its  socket  working  on 

in  the  tool-box,  which  allows  it  to 
■npalittlein  the  return  9trDke,aIthough 
forward  or  cutting  stroke  it  is  supported 
rtical  poaition  by  the  lower  front  part  of 

his  class  of  machine  tool  the  oatting 
elf  is  at  rest,  the  table  of  the  machine, 
Oe  work  secnrely  fiied  upon  it,  moving 
leally  under  the  cutting  Cool  which,  after 
;  one  narrow  cnt,  is  ialorally  moved  in 
ne,  as  above  described,  in  order  to  attack 
laterial. 

I,  Fig.  36,  is  shown  an  arrangement 
iomatically  reversing  the  direction  of 
of  the  table  after  each  stroke,  and  at 
mo   times   actnating   the    feed   motion 

c  is  a  shaftflied  transversely  to  the  length 
Machine  and  helow  the  level  ot  its  table, 
ies  the  elements  necessary  to  reverse 
tion  ot  the  table  and  to  octuata  the  feed 
be  feed  crank  (/"e,  A)  being  firmly  keyed 
he  far  end  of  it  clear  of  the  table  and 
rork  of  the  machine. 
le  front  end  of  the  shaft  r  is  seonred 
carrying  a  weight  to  steady  the  shaft 
.n  the  position  shown  or  in  that  indi- 
y  the  dotted  linca  at  b.  Behind  the  arm 
ted  a  boss  carrying  two  catoh  pieces, 
,  arranged  as  shown,  the  use  of  which 
asently  appear. 

■mall  block  or  tappet  which  is  secnred 
iet  on  the  edge  of  the  table  of  the 
e,  wherever  it  may  be  required,  by  the 
w  t> ;  the  position  of  this  stop  deter- 
be  stroke  of  the  table,  which  must  be 


adjusted   to    soit   the    length    of    the    work 
operated  on. 

If  the  table  is  moving  in  the  direction  of  the 
arrow  at  /  it  will  pass  over  the  cat«h  e,  and 
striking  the  catch  d  will  throw  the  arm  a  over 
into  the  position  shown  by  the  dotted  lines, 
carrying  with  it  the  shaft  e  and  its  appur- 
tmanoes,  and  thus  actnating  the  feed  motion. 
On  the  return  stroke,  another  tappet  p,  similar 
to/,  passing  over  the  catch  J,  strikes  against  e, 
and  throws  the  arm  a  back  to  the  position 
shown  by  the  full  lines,  and  again  moving  the 
feed  gear. 

We  must  now  show,  by  reference  to  the  view 
C,  how  this  movement  also  reverses  the  direc- 
tion of  motion  of  the  table  of  the  machine. 


?  is  a  shaft  carrying  on  its  extremity  a  bevel 
wheel  firmly  keyed  on  ;  it  has  also  (not  shown 
in-  the  illustration)  a  pinion  which,  acting 
upon  a  rack  beneath  the  table,  causes  it  to 
move  backwards  and  forwards  according  to  the 
direction  in  which  the  shaft  g  is  revolving  ; 
h  and  i  are  two  other  bevel  wheeU  on  the 
driving-flhaft.  rr,  of  the  maobiae  :  these  wheels 
are  secured  as  to  their  loagitndinal  position  on 


s 


the  shaft  r  r  by  collars  firmly  attached  to  it ; 
but  they  are  capable  of  revolving  freely  upon 
it,  bnt  are,  by  their  longitniiinal  positions  on 
the  shaft  r  r,  always  kept  in  gear  witi  the 
wheel  on  ^  ;  it  is  obvious,  therefore,  that  the 
heels  A  and  t  will,  when  the  machine  is  in 
lotion,  move  in  opposite  directions. 
Between  thtise  two  wheels  there  is  a  contri- 
incs  I  called  a  clutch,  which  consists  of  a 
collar  grooved  round  ibe  centre,  and  carrying 
at  its  ends  projections  of  which  two  are  shown 
at  m,  n ;  there  is  a  key  or  feather  lixed  on  the 
shaft  in  a  recess  or  slot,  and  this  projecting  I 


above  the  surface  of  the  shaft  fits  a  slot  or  cut 
longitndiuaUy  in  the  interior  of  the  collar  /. 

Thus  the  collar  or  clutch  is  forced  to  rfralev 
with  the  shaft  r  r,  but  may  be  moved  longi- 
tudinally npon  it,  and  snoh  motion  is  given  by 
pins  in  the  end  of  a  fork  '  fixed  on  the  shaft  a 
(which  is  in  plan  the  end  of  the  shaft  «  Ib 
view  B). 

The  collar  revolves  freely  with  these  pins 
resting  in  the  groove ;  bnt  as  the  fork  is  thrown 
to  right  or  left,  the  oltitch  is  pressed  againrt 
one  or  other  of  the  wheels  i  and  k  ;  but  id  the 
faces  of  these  wheels  are  reoesees  oorrespond- 
ing  to  the  projections  npon  the  olntch  which 
enter  them,  and  thne  for  the  time  lieing  the 
wheel  so  engaged  reTolves  solidly  with  the 
shaft  r  r,  thus  by  the  rocking  motion  of  the 
shaft  k  (c  in  view  B)  the  clutch  Is  alternately 
engaged  with  the  wheels  A  and  i,  and  a  recipro- 
cating motion  of  the  table  isobtained. 

In  some  machines,'  instead  of  employing  the 
bevelled  gearing  as  described,  the  fork  n  is  need. 
to  shift  a  driving  belt  from  one  pulley  to  an 
adjacent  one,  but  the  principle  of  action  is  t^ 

The  application  of  similar  apparatus  to  other 
machines   is  obtions,   and    needs   no  further 

In  some  cases  the  action  is  re^jnired  to  be 

suspended  for  some  definite  period,  and  one 
method  of  attaining  the  end  is  ciempliSed  in 
the  "cataract"  nswl  for  regulating  the  valv* 
action  in  some  Cornish  engines. 

Figure  37  represents  the  modem  "cataraot" 
in  vertical  section,  a  is  a  cylinder  fitted 
with  a  piston  b,  of  which  the  rod  oarries  a 
weight  w.  being  also  furnished  with  a  pin  c, 
embraced  by  the  forked  end  of  the  lever  c  km, 
of  which  the  falcmm  is  the  '■  dead  centre"  k. 
The  cylinder  a  is  fitted  with  an  outlet  cock  (, 
the  passage  of  which  is  regulated  to  a  nicety 
by  a  plug,  having  on  its  spindle  the  worm- 
wheel/,  gearing  vrith  a  tangent  ^crew  g,  aotn- 
ated  by  the  hand- wheel  A  on  the  vertical  shaft 
shown. 

In  the  bottom  of  the  cylinder  a  is  a  valve,  d, 
of  ample  dimensions,  opening  freely  inwarda 
from  the  suction-pipe  i,  which  is  in  immediate 
communication  with  a  water-tank  below,  ist* 
which  the  water  from  the  cock  e  returns.  ( it 
a  tappet  on  a  vertical  rod  connected  with  the 
main  beam  of  the  engine.  On  the  descent,  of 
which  the  end  ni  ot  the  lever  tnte  being  de- 
pressed, the  piston  b  is  raised,  and  the  valve  i 
opening  freely,  the  cylinder  a  is  filled  with 
water.  The  valve  which  the  cataract  is  ts 
oontrol  is  now  shut,  ita  rocking  shaft  a  being 
held  in  position  by  the  oatoh-piece  jt  working 
~  1  a  dead  centre  g. 
The  cylinder  a  being  filled  with  water  can 
ilj  be  discharged  by  the  cock  f,  the  water 
flowing  out  under  the  pressure  of  the  piston 
and  weight  W.  The  rapidity  with  which  it 
flows  will  depend  npon  how  much  the  ping  and 
worm  wheel  /  are  tnrned ;  the  opening  thai 
given  can  by  means  of  the  hand-wheel  A  be  re^ 
gulated  with  the  greatest  nioety,  Astheweight 
Wsinks,  theendfHOf  the  lever  e  k  ni  litta  a  rodj 
n  which  moves  vertically  in  suitable  guidsi,  ita 
upper  end,  «',  ultimately  lifting  the  catch  p, 
and  so  release  the  valve-shaft  c,  after  which 
the  valve  connected  with  it  opens  by  the  action 
of  a   weight,  and  the  engine  makes   a  fresh 

Thus,  by  adjusting  the  opening  of  the  cock, 
any  required  interval  of  time  can  be  iasar«d 
between  the  strokes. 

It  is  obvious  that  this  arrangement  is  appli- 
cable also  to  other  purposes. 

Amongst  antooiatic  movements  may  be 
ranked  various  forms  of  regulators  or  govMnoM 
for  controlling  the  speed  of  steam-engines  aud 

InFig.SS  is  shown  thecommor.eat  form,  known 
aa  Watt's  governor  or  the  conical  pendulum.  It 
consists  of  two  heavy  metal  balls  aa,  carried 
npon  two  arms  ab,ab  jointed  at  i  A  to  a  cross- 
fixed  on  the  top  of  the  vertical  spindle 
(is  a  collar  Stting  freely  on  the  spindle 
and  carried  by  two  arms  jointed  to  the  rods 


ab.a 


the  bottom  of  the  spindle  f  «  is  keyed  a 
bevel  spur-wheel,  aotuatcd  by  another  on  the 
shaft  /,  which  also  carries  a  pulley,  a  stnp 
round  which  is  carried  to  some  revolving  part 
of  the  motor  in  order  to  communicate  motion 
to  the  shaft/,  and  throngh  the  bevel  wheelat*. 
the  vertical  spindle  e  c,' which,  carrying  with  it 
the  balls  a  a,  will  cause  them  to  diverge  trota 
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each  other  to  an  amount  depending  upon  the  Te- 
locity of  rotation  ;  with  the  varying  diyergence, 
the  rods  from  cc  are  raised  or  lowered,  and 
with  them  the  collar  d.  In  a  groove  on  this 
collar  refit  the  ends  of  a  forked  lever  which, 
turning  the  spindle  A,  varies  the  extent  of 
opening  of  the  (in  the  case  of  a  steam-engine) 
steam  valve. 

Referring  to  the  diagram  A,  we  will  now  ex- 
plain the  principle  upon  which  the  action  of 
the  conical  pendulum  depends. 

Let  a  b  represent  a  wire  or  string  fixed  at  a, 
and  carrying  a  heavy  ball  b ;  let  this  ball  be 
revolving  in  an  orbit  such  as  that  shown  by  the 
circle  b  c.  From  a  let  fall,  perpendicular  to 
the  horizon,  the  line  a  d  passing  through  the 
centre  of  the  circle  b  e.  From  the  centre  of  the 
ball  b  draw  the  line  bfo&t  right  angles  to  a  ^ 
and  intersecting  it  At  e ;  complete  the  parel- 
lelogram  a  e  bf  \  there  will  then  be  two  forces 
acting  upon  the  ball  b  tending  to  move  it  in  a 
vertical  plane  about  a  as  a  centre.  Let 
yo  s  the  weight  of  the  ball,  then  by  l^e  force  of 
gravity  a  moment  will  be  produced  about  a 
equal  to  w  x  e  b. 

It  e  *^  the  centrifugal  force  of  the  ball  in  the 
direction  e  b^  the  moment  of  t<his  force  about  a 
is  B  r  X  ca.  If  the  ball  is  in  equilibrium 
these  two  forces  must  balance,  therefore e  x  ea 
=  u)  X  eb. 

Let  h  =>  height  of  the  point  of  suspension  a 
above  the  plane  of  gyration  b  <?,  and  r  »  the 
radius  e  b.  Let  n  =■  the  number  of  revolutions 
per  minute,  and  v  =  the  velociiiy  in  feet  per 
second. 

From  the  usual  formula  we.have  e  =»    ^ '^ 

'  32-2  X  r 

but  t?*  =  j  -=■ — j    ;  r  being  taken  m 

feet,    ^x   ea  ^  e  x  h  and  toKeb^^toXr; 
theieiorec:,h=w.r;h=  "BjlH  ^  w.r  ^    '^''' 
_32*2  X  r« 
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32  2  X  r« 


c  32-2  X  r 

j  31416  r  X  2  7*   |  « 

(  60 / 


2?.*36  feet  ^  35239  ^^^^^^^     ^j^^    formula 


«' 
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f  187*7  )  * 

may   be  also  written  A  =  { >  ;  whence 

(      n    } 


results  obtained  from  an  exhaustive  series  of  ex- 
periments and  analyses  show  that  all  the  three 
typical  infaaed  beveraees — tea,  coffee,  and  cocoa — 
retard  the  digestion  ana  absorption  of  all  the  nitro- 
genised  proximate  principles  of  dietic  substances 
when  peptic  and  pancreatic  digestion  are  taken 
together,  and  that  the/  uniformly  retard  peptic 
digestion,  although  tea  may  assist  the  diffasion  of 
peptones  from  the  stomach.  Pancreatic  digestion 
IS  also  uniformly  retarded,  and  diffusion  there- 
after is  but  rarely  assisted,  so  that  neither  of  them 
compares  advantageously  with  water  as  a  standard 
beverage  for  experimental  investigations.  A 
summarjr  of  dietic  advice  is  added  to  Dr,  Eraser's 
observations,  which  will,  in  the  main,  agree  with 
that  which  is  now  given  oy  our  best  authorities  in 
cases  of  dyspepsia  ;  and  we  are  glad  that  experi- 
mental inquiries  afford  so  strong  a  basis  of  support 
to  empirical  clinical  obsenrations  : — 

"  1.  That  it  is  better  not  to  eat  most  albuminoid 
food  staffs  at  the  same  time  as  infused  beverages 
are  taken,  for  it  has  been  shown  that  their  diges- 
tion will,  in  most  cases,  be  retarded,  though  there 
are  possible  exceptions.  Absorption  may  be 
rendered  more  rapid,  but  there  is  a  loss  of  nutri- 
tive substance.  On  the  other  hand,  the  digestion  of 
starchy  food  appears  to  be  assisted  by  tea  and 
coffee ;  and  gluten,  the  albuminoid  of  flour,  has 
been  seen  to  be  the  principle  least  retarded  in 
digestion  by  tea,  and  it  only  comes  third  with 
cocoa,  while  coffee  has  apparently  a  much  greater 
retaraing  action  on  it.  From  this  it  appears  that 
bread  is  the  natural  accompaniment  ox  tea  and 
cocoa  when  used  as  the  beverages  at  a  meal. 
Perhaps  the  action  of  coffee  is  the  reason  why,  in 
this  country,  it  is  usually  drunk  alone  or  at  break- 
fast, a  meal  which  consists  much  of  meat,  and  of 
meats  (eggs  and  salt  meats)  which  are  not  much 
retarded  in  digestion  by  coffee.  2.  That  eggs  are 
the  best  form  of  animal  food  to  be  taken  along 
with  infused  beverages,  and  that  apparently  they 
are  best  lightly  boilM  u  tea,  hard  boiled  if  coffee 
or  cocoa,  is  the  beverage.  3.  That  the  casein  .of 
the  milk  and  eream  taken  with  the  beverages  is 
probably  absorbed  in  a  large  degree  from  the 
stomach.  4.  That  the  butter  used  with  bread 
undergoes  digestion  more  slowly  in  presence  of  tea, 
but  more  quickly  in  presence  of  coffee  or  cocoa — 
that  is,  if  the  fats  of  butter  are  influenced  in  a 
similar  way  to  oleine.  5.  That  the  use  of  coffee  or 
cocoa  as  excipients  for  cod-liver  oil,  dsc,  appears 
not  only  to  depend  on  their  pronounced  tastes, 
but  also  on  their  action  in  assisting  ,the  digestion 
of  fats." — Lancet. 
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This  apparatus  is  certainly  very  simple ;  but 
from  its  principle  of  action  cannot  insure  abso- 
lute constancy  of  velocity  in  the  engine  under 
.its  control.  Suppose,  for  instance,  that  suddenly 
an  additional  load  is  put  upon  the  engine,  it 
requires  additional  steam,  the  governor  balls 
will  fall  with  slackening  speed  and  open  the 
steam,  or  throttle,  valve  wider ;  but  for  it  to 
remain  so  a  slower  speed  must  continue  ;  other- 
wise the  governor  balls  would  again  fly  out  to 
their  previous  position,  and  restrict  the  steam 
^passage  to  the  corresponding  area. 

Although,  however,  this  governor  is  not 
absolutely  perfect,  it  is  practically  of  great 
value,  and  for  ordinary  purposes  holds  its  posi- 
tion up  to  the  present  time  against  some  of  its 
more  complicated  rivals,  of  which  there  is  a 
.great  variety  in  the  market. 
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^HE  INFLUENCE  OF  TEA,  COFFEE, 
AND    COCOA   ON    DIGESTION. 

|R.  JAMK:}    W.    FRASER,  in   the   recent 

number   of    the   Journal  of  Anatomy  and 

Phytioloffy^  has  recorded  the  results  of  an  interest- 
ing series  .of  experiments  on  the  action  of  our 
common  beverages  on  stomachic  and  intestinal 
digestion.  The  experiments  have  been  most  care- 
fully arranged  from  a  physical  standpoint,  and  give 
us  some  valuable  hints  on  the  digestion  of  the 
chief  alimentary  principles,  but  they  have  no  bear- 
ing, it  should  be  mentioned,  on  individual  variations 
of  human  digestion,  or  on  the  influence  of  the 
various  glands  in  preparing  the  gastric  or  intestinal 
juices.  They  are,  however,  of  much  value  in  show- 
ing how  standard  preparations  of  the  peptic  and 
pancreatic  ferments  are  modified  in  action  when 
our  ordinary  daily  beverages  are  allowed  their  free 
action  on  the  digestion  of  various  articles  of  food. 
The  digestive  processes  were  carefully  investigated, 
and  aMorption  was  imitated  by  a  proper  diaiysing 
arrangement.  An  artificial  peptic  juice,  and  after- 
wards an  artificial  pancreatic  juice,  were  employed, 
and  the  amount  of  nitrogenous  matter  dialysed  was 
most  carefully  estimated.  The  food  stuffs  experi- 
.  mented  on  were  raw  and  cooked  serum  and  egg 
albumens,  raw  and  cooked  myosin,  svntonin,  alkali 
aJbumen,  casein,  gluten,  sttirch,  and  oleine.    The 


DEATH    BY   ELECTRICITY. 

AT  a  recent  meeting  of  the  Paris  Academy  of 
Sciences,  M.  d'Arsonval  read  another  paper 
on  the  dangers  of  dynamo  machines,  having  had  an 
opportunity  of  pursuing  his  studies  at  the  College 
de  France  with  both  alternating  and  continuous 
current  machines.  The  following  abstract  is  from 
the  Comptes  liendus : — My  researches  have  been 
directed  successfully  to  the  physiological  effects  of 
(1)  A  static  machine  (Hultz  with  four  discs) 
charging  a  battery.  (2)  A  battery  of  420  volts. 
(3)  Continuous  current  Gramme  machines.  (4) 
Alternatin|r  current  Gramme  machines.  (5)  Extra 
current  or  induction  ooils.  either  assooiatea  or  not 
with  static  condensers.  To  complete  this  series  I 
ought  to  have  studied  the  effects  of  transformers, 
which  are  beginning  to  enter  into  the  domain  of 
practice,  and  the  effects  of  which  are  formidable 
in  a  way  quite  different  to  those  of  the  preceding 
machines,  but  this  omission  wUl  soon  be  rectified, 
thanks  to  the  kindness  of  M.  Picon,  chief  engineer 
in  the  Edison  workshops.  With  all  the  sources  of 
electricity  enumerated  above,  death  may  be  caused 
by  placing  oneself  in  certain  conditions.  This 
death  is  accompanied  by  very  variable  phenomena 
and  injuries,  according  to  the  manner  in  which  it 
has  taken  place.  In  this  note  I  will  confine  myself 
simply  to  showing  the  practical  conclusions  to  be 
deduced  from  my  experiments.  I  found  that  the 
very  varied  effects  of  electricity  on  living  creatures 
may  be  classed  into  two  principal  categories  which 
include  them  all.  Electricity  causes  death  in  the 
two  following  ways: — (1.)  By  direct  action  (tlie 
disruptive  effects  of  the  discharge  acting  mechani- 
cally so  as  to  distort  the  tissues).  (II.)  By  reflex 
or  indirect  action  (acting  on  tne  nervous  centres, 
the  irritation  of  which  brings  about  the  infinite 
variety  of  effects  so  thoroughly  investigated  by 
M.  Brown-S^qnard,  under  the  names  of  inhibition 
and  dynamo-g^nie).  This  simple  distinction,  re- 
sulting from  a  careful  observation  of  facts,  is  also 
of  practical  value,  in  that,  in  the  first  case,  death 
is  certain  and  definite,  whereas,  in  the  second, 
experiment  has  shown  me  that  very  often  the 
victim  may  be  restored  to  life  by  practising 
artificial  respiration  immediately  after  the  accident. 
The  static  discharge  is  only  fatal  when  the  bulU 
is  struck  directlv  with  well  localised  discharges, 
the  energy  of  which  corresponded  in  my  experi- 
ments to  about  three  kilogrammbtres.  Under  these 
conditions,  the  different  tissues  (nerves,  blood, 
muscles,  dec),  when  struck  singly  by  the  discharge, 


lose  irremediablv  their  physiological  propertiei. 
If  the  discharge  has  not  the  force  required  in  order 
to  distort  the  bulb  mechanically,  it  acts  by  exciting 
it  and  produces  the  phenomena  of  reapiratoiy 
inhibition,  inhibition  of  the  heart,  sub-pleuil 
eochymosis,  pulmonary  emphysema,  paralyiii, 
stoppage  of  circulation.  d;c.,  which  M.  Brown. 
S^auard  has  obtained  oy  directly  irritating  the 
buloaire  region  by  excitations  of  various  kindi 
Contrary  to  what  is  generally  believed,  it  is  rsry 
difficult  to  kill  an  animal  by  shocks.  Th«ie 
secondary  effects  are  not,  therefore,  the  work  of 
electricity  itself. 

With  the  battery  of  420  volts  death  is  only 
caused  by  frequent  and  prolonged  interruptions  of 
the  current.  It  is  due  to  the  tetanic  ooiidition 
provoked  by  the  current,  rather  than  to  the  direct 
action  of  electricity.  Later  on  I  will  enter  into 
the  effects  produced  by  a  battery  of  2,000  to  2,500 
volts. 

The  continuous  current  Gramme  machine  is  only 
dangerous,  as  mentioned  in  a  former  paper,  from 
its  extra  current  on  breaking.  I  have  ascertained 
that  compound  machines  or  donbly-wonad 
machines  give  less  powerful  shocks  than  maehinei 
excited  in  series  or  series  dynamos.  The  extn 
current  of  a  series  dynamo,  giving  20  amperes  and 
45  volts,  killed  a  guinea-pig,  whereas  the  extn 
current  of  a  compound  machine,  giving  20  amp^ 
and  45  volts,  produced  no  harmful  effect.  Tkii 
difference  is  explained  when  we  consider  that  thi 
second  coil  serves  as  a  derivation  wire.  I  sacoMd 
in  suppressing  this  extra  current  by  breaking  thi 
circuit  gradually  by  means  of  a  simple  stonewan 
tap  containing  mercury,  which  serves  to  cot  oi!tiu 
circuit. 

An  alternating  Gramme  machine  only  caniei 
death  above  120  volu  of  mean  difference  of 
potential. 

An  extra  current  coil  is  more  dangerous  than  sb 
induction  coil,  especially  if  it  is  coupled  with  a 
condenser. 

The  danger  of  an  insulated  discharge  is  defined 
solely  by  the  electrical  curve  of  that  disehszga 
The  knowledge  of  the  difference  of  potential  au 
the  adverse  intensity  is  not  sufficient ;  the  doraiim 
of  the  discharge  must  also  generally  be  taken  into 
account.  For  the  purpose  of  analysing  tlie 
physiological  effects  of  electricity,  I  some  time  ago 
designed  an  apparatus  which  registers  auto- 
matically this  electrical  curve  of  excitation,  asorve 
of  which  all  the  parameters  may  be  made  to  vary 
singly  and  at  will.  We  thus  can  easily  dissociate 
the  effects  of  the  electrical  excitant ;  I  will  retain 
to  this  point  later.  It  is  the  same  with  altematiof 
currents,  in  which  we  must  also  take  into  acooont 
the  frequency  of  the  reversals.  As  I  cannot  dwell 
upon  this  now,  I  will  confine  myself  to  saying  that 
under  the  conditions  usually  realised  in  the 
industrial  arts  the  current  kills  by  reflex  actiooi 
And  I  have  succeeded,  in  the  majority  of  casea 
in  restoring  to  life  animals  that  have  received 
shocks  by  subjecting  them  to  artificial  respiratioB. 

The  practical  conclusion  to  be  drawn  from  thii 
note  is  that  it  is  necessary  in  electrical  works  to  be 
able  to  practise  at  a  moment's  notice  artificial 
respiration  upon  anyone  who  has  received  a  ahod[, 
for  by  this  means  there  is  a  good  chance  U 
restoring  him  to  life.  The  currenu  employed  foe 
industrial  purposes  up  to  the  present  mostoftei 
kill  by  stoppage  of  respiration.  Artificial  respira- 
tion, by  preventing  asphyxia,  enables  natoral 
respiration  to  be  re-established.  On  this  point,  M. 
Brown-S^quard  says : —  M.  d'Arsonval  might  have 
said  that  for  several  years  we  have  successfully 
employed  at  the  ColMge  de  France  a  mode  ot 
excitation  having  great  power  in  bringing  back 
respiration  stopped  by  inhibition.  This  prooesi 
is  far  superior  to  trans-current  cauterisatioo, 
which  is  employed  by  Faure  and  other  experi- 
mentalists. It  consists  simply  in  the  applicatioB 
of  a  f  aradic  current  to  the  sides  of  the  larynx  oa 
the  skin,  which  is  moistened  or  superficially 
incised.  We  know  that  in  laboratories  galranie 
shocks  are  given  with  a  certain  amount  of  sacceii 
at  any  point  to  restore  respiration  in  animals  in 
which  that  function  has  been  stopped  under  the 
influence  of  chloroform  or  by  other  means.  We 
have  found  in  comparative  experiments,  wbieb 
remove  all  doubt,  that  of  all  parta  of  the  body  that 
which  being  galvanised  has  the  greatest  power  ia 
restoring  respiration  is  the  one  we  have  mentioned. 
There  is  a  very  natural  reason  why  this  should  be 
so ;  by  the  faradisation  of  this  part  the  nerves  are 
slightly  irritated,  which,  as  all  physiologists  knov. 
is  a  cause  of  respiration,  and  even  sometimes  of  a 
considerable  increase  of  respiratory  energy. 


tiAFETT  SST-SCBEW  FOB  C0LLAB8 
AND   PULLETS. 

THE  ordinary  mode  of  fastening  eoUaa  and 
small-sized  pulleys  on  rotating  shafts  has 
been  by  means  of  one  or  a  number  of  sel  ecMWS— 
although  it  is  well  known  that  this  is  a  most 
dangerous  device,  as  the  protruding  head  of  the 
set-screw  will,  as  the  collar  rapidly  nvolvti,  in- 
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It,  tbarefore,  Ktms  atrui^g  t 
uiuj  H17  uttaiopt  in  tbs  wiy  of  iaventioD  cjt 
itn  made  to  obTiata  thit  dugeroiu  oontrLvHDCfl  - 
rtunlj  DO  ittgmpt  hu  been  muie  it  ill  to  inb 
ittite  for  it  a  ufe  method  of  lutening  oollan  or 
ib«  ta  ihafti.  The  annfied  iljuatratioai  iboc 
eh  k  anbititDte  and  ita  ■duptatioD  on  a  oullir  anil 

•  hub  ol  i  pollej. 

m.-  „.  — reWheretofore  nied  ii  replioed  by  twn 
— , »  •uui't  lotew,  Fig  2,  Suih  wiCb  the  ciraam- 
tanee  of  the  ooUar  or  hob,  and  vhich  ia  slotted  on 
p.  no  that  it  oan  be  let  ap  b;  a  lerew-dilTeT,  tail 
iMb  U  oonnteniiDk  oa  the  ineide  where  thi- 
acmd  pieoe.  Fig.  8,  a  imill  itrel  plug,  lita  Into  tht 
antenink,  and  i«  foioed  againat  the  abaft  by  tht 
rew.  The  anifaoe  of  tbe  ateet  ping  ii  aemUd  oii 
a  aids  towards  the  abaft,  and  theoollar  ii  made  >i> 
at  there  la  ■  oleannoe  all  aronnd  the  ateel  ping. 
bca  thJB  icrew  li  let  up  inngly  againat  thii  ateei 
Of,  ao  that  the  aemtad  lorfaae  of  the  latter  i>- 
mewhat  embedded  in  the  abaft,  then  the  ping 
t«  like  a  pawl  and  toggle  in  any  direation  oii 
lioh  a  itiain  might  be  brought  agaitist  the  collar 
bnb,  and  the  greater  the  atraiu,  the  more  wiil  tht^ 

J  imbed  itself  in  the  thaft,  and  the  tighter  iL 
hold  the.  object  to  the  ihaft.  Bv  meana  of 
is  aimple  devioe  a  oollai  or  hub  oao  be  fastened 
■  abaft  muidi  firmer  Ihtn  by  a  mere  aet-acrew, 
i,  there  being  do  projeotion  beyond  tha  peri^ 
try,  all  danger  in  obviated.  Thia  iurentioa  ha> 
m  patented  by  Ur.  F.  Roehow,  of  Bridae-street 
I   Plymonth-etreet,   Brooklyn,   S.V.—ScieMi/r 


lEHABB'S  ClfiCULATINa  BATTER7. 

A  NUMBER  of  reotangnlar  plates  of  iJDO  ara 
Dorered  on  dds  aide  with  lead  fail  aod  on  th? 
other  with  a  cloth,  whieh  aota  as  a  diaphragm. 
Tbe  battery  is  boilt  np  at  theae  compound  pUte« 
alternately,  with  three-aided  framra  of  papier- 
being  it  the  top,  BO  that  a  apace  ii  left  betweeii 

endi  are  dosed  by  boarda,  tbe  whole  being  held 
together  by  bolts  paeaing  right  throngh.  Abort 
the  batter;  is  placed  a  glaaa  reaael  Dontainio{ 
crystals  of  copper  aalpbate  and  some  water.  Thic 
veaael  oan  be  closed  at  the  top,  and  is  provided 
with  a  tubnlnre  below,  into  wbieh  are  fitted  twu 
tubes,  one  abore  tbe  other,  each  of  which  leads  t<i 
a  diatriboting  pipe  with  ipoata  opening  into  eaoh 
cell.  The  battery  being  filled  with  water,  theoockt 
on  tbe  two  tnbei  are  opened,  the  heavy  solutioi. 
of  copper  anlphate  Bowa  ont  of  the  veiiel  bv  oni- 
Inbe  into  the  cells,  and  the  water  riiea  through  tb*: 
other  tnbe  and  dissolves  a  fieah  qnsntity  of  Ihr 
stilphate.  The  lead  plates  are  at  once  covered  with 
a  layer   of  metallic  capper,  and  the  batl«ry  then 


bearing  at  a  point  farthest  from  tbe  atone.  M  tb* 
atream  of  water  will  travel  the  whole  length  of  tlw 
bearing  towarda  the  grindalonea.  Bnild  a  looM 
cover  over  this  bearing  to  keep  the  dirt  from 
falliBg  iDto  it.  When  grinding,  always  Dse  plgntj 
-'----      If  the  atone  begina  to  glaie,  or  to  (M 


job  may  be  well  done 

oy  sprinkling  aharp,  clean  sand  upon  the  ilone 
while  grioding.  Emery  works  well  too,  and  ft 
anjthing,  it  is  a  little  better  than  aand.  Some- 
times, with  heavy  preaaore  upon  the  work,  a  stone 
will  gtaie  a  little,  even  wheD  there /eema  to  ba 
plenty  of  water.     In  this  oaae,  it  is  well  to  have  a 


bnt  little  time,  and  makes  the  stone  cut  very  mncu 
faster.  Sometimes  a  griadslane  is  to  iitDated 
that  "  Tom,  Dick,  and  Harry  "  have  liberty  to 
grind  thereon.  Socfa  a  case  is  the  onCoome  of  bad 
management,  and  different  arrangements  ahonld  b« 
made  at  once.  Tbe  writer  recollects  a  case  where 
a  certain  workman  always  need  to  play  the  miicbicf 
ith  a  grindstone  every  time  he  gronnd  thereon. 


No  n 


always  gou^e  oot  the  mi 


a   the  a 


1  like    • 


liell  c 


As  tl 


A  8CEEW  CENTRE  CHUCK.* 

S  pattemmaking  and  Imla  for  doing  it  havt 
been  the  theme  for  some  articles  in  yam 
table  paper  of  tate,  I  will  describe  a  scren 
re  chock  for  tnoh  wurk  which  we  have  beet 
g  for  the  past  two  years.  It  has  one  featart 
onveaience  not  posseased  by  those  previoualj 
tibed,  if  I  remember  oorreotly— via.,  the  powei 
btaining  any  length  of  acre*  desired,  from 
ing  to  its  full  length,  about  l}in.  in  out 
vithuut  any  eitra  parte.  I  give  a  sect 
b  herewith  which  nearly  eiplains  itself.    It 


the  specific  gravity  of  the  asoend- 
ji]gjji4uiu  uauumes  gradnaUy  besvier,  and,  finally. 

charged.  The  largest  aiie  of  battery  consisU  of 
17  cells,  and  has  a  useful  aorface  of  4oO  aaq.cm.  Oni. 
of  these  waa  anbmitled  ta  ten  discharges  of  from 
3  to  8  amperes,  and  a  total  output  of  BU6  amp^ri- 
bonrs.  The  E.M.F.  was,  on  the  average,  about  It, 
or  16  volts  ;  the  internal  reatttance  for  the  greater 
part   uf  eaoh  discbarge  was  leas  "■---  '  -^—   ' — ' 


dotei 


1'6  uhm 


In  the  total  uf  70  hours'  work  8  S  kilos 
dissolved,  and  40  kiloa  of  copper  aniphats  used  up 

tkeoreticaliy — viz.,  i',-3  kiloa  of  zinc  and  £-1  kilos  of 


'y  of  cstt  iroD  except  the  screw,  whic 
'.  tool  steel.  Tbe  part  A  ia  threaded  on  its 
}  a  good  fit  an  the  lathe  spindle,  and  on  the 
to  receive  the  face-plate  C  and  its  check- 
The  screw  D  it  firmly  screwed  in  A,  aa  as 
nmovable,  and  passes  freely  thrungb  the 
lole  in  C,  its  length  l>eing  adjusted  by 
'  the  face-plate  along  to  the  desired  poti- 
fastening  with  check-nut  B.  Tbethreads 
D  and  ofthe  face-plate  fit  on  A  should  be 
ime  pitch,  to  allow  of  blocks  previouily 
to  the  face-plate  being  acrewea)  over  the 
rew  if  desired.  Holes  for  spanners  are 
A,  B,  and  C,  by  which  means  they  are 
djujted  and  firmly  fastened.  It  ia  Dot 
10  theory,  but  works  well  in  practice, 
inid  not  go  back  to  the  old  style  agsin 

C.  S.  BlACB,  la  the  Antriean  MaehMit. 


USINa    THE    ORIHDSTONE.' 

ALMOST  every  shop,  no  matter  what  btuineat 
it  does,  has  need  of  a  common  grindstone, 
and  there  it  no  machine  yet  made  which  reqnirei 
more  thought  and  brain,  in  order  to  lecnre  iti 
operation  to  its  full  oapacity,  than  the  homely  ill- 
used  griodttone.  A  grindstone  should  be  hung  OD 
a  sb^t  stiff  enough  to  ailow  the  bearings,  or  at 
least  one  of  tbem,  to  be  removed  Zft.  from  the 
(toiu.  If  the  atone  be  a  heavy  one,  do  eapa  are 
needed  to  the  boiea,  for  gravity  wilt  hold  the  alone 
in  place.  Water  ahoald  be  brought  to  the  stone 
through  a  pipe,  not  by  a  nasty  trough  beneath  the 
alone,  which  aeema  to  catch  and  retain  all  Che 
dirt  and  filth  whieb  talla  from  the  work  wheD 
grinding.  Let  the  water  pipe  terminate  in  a  oook 
or  a  valve,  or  let  a  noizle  be  screwed  to  the  valve, 
and  the  noule  opening  needn't  be  more  than  Jin. 


always  gives  trouble.    It ._ 

place,  and  fliea  off,  spattering  everything  with  dirt, 
while  another  part  of  the  face  of  (he  atone  will  be 
quite  dry  and  gltied.  When  the  water  is  spplied 
to  the  side  of  a  grindstone  centrifugal  force  canaea 
the  water  to  travtl  quickly  toward  the  face  of  Uie 
jtone,  and  if  the  stone  be  trned  up  the  least 
particle  conical — that  is,  one  edge  of  the  fans  be 
made  ^in.  larger  than  the  remaining  edge,  and  the 
water  received  at  the  edge  having  the  leaser 
diameter,  the  water  will  ditfnae  itself  over  the  face 
of  tbe  atone  by  the  tame  power  which  oaosed  the 
water  to  travel  from  the  shaft  to  the  face  of  the 

One  of  the  very  beat  arrangements  for  a  grind- 


„ . .__  face,  leaving 

.__    ._    inch    condition    that    it    was    nse- 

leis  until  it  had  been  turned  end  faoed  np. 
The  atone  wai  stopped  and  allowed  todijafew 
minutea,  then  a  little  oold  tallow  was  rubbed  on 
the  middle  of  the  face  of  the  atone,  forming  a 
greasy  streak  all  around  the  stone.  The  next  time 
the  grinder  attempted  to  dig  out  the  faoe  of  tbe 
grindstone  he  got  gloriously  "left."  Should  » 
stone  be  found  to  contain  soft  spots,  which  may  be 
known  by  the  face  oC  the  stone  getting  full  of 
holea  and  low  places,  a  little  tallow  judioiansly- 
applied  to  the  toft  spots  will  prevent  them  frona 
wearing  away,  and  thoa  the  atone  will  b«  kept. 
smooth  and  true, 

Hoat  grindatones  are  used  too  long  before  thef 
ate  "  trued  up,"  and  consequently  they  get  badly 
ont  of  round.  This  matter  may  be  attended  to  by 
more  skill  on  the  grinder's  part,  who  will  let  up  a 
little  when  the  tow  place  comea  along,  and  it  ma<F 
alto  be  prevented  by  the  free  uis  of  a  good  truing 
device.  ■  It  is  the  "  proper  caper  "  now  to  hsve  a 
truing  devioe  permanently  attached  to  each  grind- 
stone, then,  when  a  slight  eccentricity  ihows  Itself, 
s  tarn  of  a  hand-acrew  brings  the  devioe  into  uae,. 
and  tbe  eccentricity  of  the  atone  ia  at  one* 
Dorrected.  Excepting  a  truing  device,  the  beat 
loul  to  uae  in  truing  up  a  grinJttone  is  a  piece  of 
jin,  or  jin.  pipe.     A  piece  >•!  pipe  never  gets  doll 


1  lulid  p 


e  of  11 


The 


isUwaj. 


hard  sleel  would  do.  By  cunarantly  routing 
pipe,  a  clean  new  aurface  ia  prrseiittd  tu  the  st 
whi<:h  is  cut  away  very  fast. 


O", 


bearing  oloae  to  the  stone,  and 

h' 
Let  the  pipe  ooiile  deliver  the  water  npon  thia 

•  B;  Jim U  P.  Hobibt,  In  the  Hannfaciur, 


make  this  box  of  phosphor  bron_.,  _.   .. 

,.1—   — iposition   which   water   will  lubricate 


CARD-MOUmsl   IXEXIBU  OLASB 
FILUS.' 

K  a  previous  ocoasion  I  had  the  pleasure  of 
drawing  the  attention  uf  our  membera  to  m; 
neiiblo  glaaa  films,  and  1  tlien  poinded  out  the 
importance  which,  from  the  earliest  practice  at 
the  photographic  art,  had  been  plaoed  on  the 
medium  carrying  the  negative,  aa  affeoting  the 
retulti. 

A  matter  ot  not  less  importance  in  these  days  of 
haste  and  impatience  it  the  ptodnatian  uf  a 
negative  which  will  print  quickly,  und  be  equally 
suitable  for  the  production  uf  either  paper  or  glass 
positives,  01  for  enlargements ;  tlie>e  conditions 
are  more  perfectly  ubuined  on  my  Seiible  glass 
hlms  than  on  any  semi-transparent  medium. 

The  drawback  to  the  use  of  these  tilms  has  been 
Chat  they  were  not  quite  ready  fur  use,  also  that 
they  were  much  more  costly  than  glass.  I  now 
lend  them  oat  quite  resdy  for  use,  by  attaching. 
them  to  cards  strong  enouch  to  hold  the  film  in  the 
camera  fiat  and  true.  When  it  is  desired  to 
develop  the  latent  picture,  the  film 


developing  or  fixing  procetaea. 

The  only  other  point  requiring  allention  in  the 
working  ol  these  films  is  the  method  of  dijiDKi 
which  has  always  been  the  weak  point  with  films. 
Tbe  plan  which  I  now  give  has  been  well  proved, 
und  IS  in  all  respects  aatiafaotury,  and  produeea  a 
negative  as  Sat  and  true  as  a  glass  plate.  It 
insists  simply  In  patting  the  negative  apo> 
a  stiff  cardboard  to  dry ;  the  card  allows  the 
plate   to  dry    from    (be    back;     the    film    itaeU 
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tt'mg  impetvion!  to  motitnre,  cancot  ha  dried 
upon  gitiu.  Th«  vamiah  ii  applied  H-hoa  the 
film  1>  drj,  «id  beforo  it  i>   removed   from  the 

Il'irrai<.ii>  fir  .Zlriiii.ff,  —  When  the  neEitive  is 

'c'ed  on  a 

ute,  BUd  the 
..  „  veil  rubbed  down  to  exclude  bubbles; 

this  mky  be  done  either  with  the  hand,  or  b  r' — 
«f  piper  msy  be  lud  upon  it  and  rubbed. 


then  I 


b  will  ta 


lioora.  The  paste  is  made  b;  mixing  loz.  of  floui 
irith  Goi.  of  cold  W4ter  until  perfectly  amootb, 
then  boil  it,  >nd  use  when  cold. 

'  i)ij. — This  ii  an   important  point,  uid 
it  be  omitted,  sa  it  prcTenU  the  film 

Be  »nrf »oa  ibtorbing  moiature. 

f  the  film  is  quite  dry,  upply 

the  ipeoial  vatniih  (cold)  with  '       '     

Aryintwo  ot  three  boura.     T 
iopt  ioft  by  being  plsoed  in  »' 


■bonld  t: 


should  be 


electroplatikq:  flowbes  amd 

INSECTS. 


is  oarried  o 


ibed  as   fnUows: 


e  by  a  Prei 
■"  The  proness 


Eompsny,  .. 

consiaU  in  the  employmsut  of  an  albumi 
Kqnid,  with  nhich  tbetU&erentsubetincea  in  i 
tion  are  treated  to  prepare  them  tor  metallita 
This  liquid  luny  be  thus  obtsined  :  A  qaantityof 
■DAiU  oraluga  ace  first  wanhed  in  ordinary  water  to 
free  them  from  nil  earthy  or  caloareoua  matter, 
Tbey  are  then  placed  in  a,  vessel  ooataining  dis- 
tilled water,  and  are  left  here  aufficient  time  to 
give  off  alonly  their  albmninous  matter.  The 
&lbumea  thus  obtaiaed  is  now  filtered,  and  boiled 
for  about  an  hour.  After  the  boiliog  is  added  n 
ijiiaiitity  of  distilled  water  suffieient  to  replace  that 
lost  by  tbe  hotling.  and  abont  3  per  cent,  uf  nitrate 
of  silrer.  Thia  liquid  is  then  placed  in  bottles, 
bermctiaally  doted,  and  kept  in  the  dark.  It  will 
Uina  keep  withoat  any  altecaUon.  To  use  tl ' 
liquid  for  the  pieparution  of  the  objects,  about 

distilled  water.  In  thia  solatioa  the  objects  s 
■ubmerged  for  a  few  moments;  tbgy  are  th 
placed  io  a  bath  coniliting  of  distilled  water  wi 
kbont  20  per  cent,  of  nitrate  of  silver  in  solutif 
and  afterwards  Bubmitted  to  the  action  of  si 
nburett«d  bydrogen  gas,  to  reduce  the  nitrate 
aUver  adhering  to  the  albumen-covered  surface 
Uie  object,  Thus  treated,  all  orgaaio  matter 
tendered  fit  to  lecaive  a  galvania  depoait;  a 
Uie  galvania  prodncta  obtained  by  tbii  proo 
are  lar  superior  in  Sncneis  and  ueataeaa  to  tbt 
obtained  by  any  other  known  process.  Even  t 
finest  and  minute  fibres  and  veins,  the  smallest  t 
•veiinew  of  surfaces,  and  hairs  searOBly  viiible  to 
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Cotton  Seed   Id   Olive   OU.— Thi 

'fliit}i,i  qnotee  a  statement  to  tbe  etiflr 

■equently  adulterated  with  c 


late  years  that  it  is  produaed  quite  oleac  in  ooloar, 
and  thus  there  is  no  lonner  a  reddish  tint  Co  iirdi- 
oate  its  presence,  which  can  only  be  proved  by 
abamieal  aoalyBia.  Tbe  extent  ot  the  admixtare 
■ometimes  leacbcs  und  even  exceeds  T6  per  cent. 
One  mode  of  readily  tasting  for  this  adiiterslion 
is  with  nitiie  protoxide  oi  mercury,  the  yellow 
timplebaaic  salt  of  this  cbemieal  combiaation  being 
employed  (2Hg.O,  NOjH.O).    About  one-seventh 

gylindrioal  teat  glass  in  about  oae-aiith  to  one-fifth 
cd  an  oauEw  of  nitric  acid.  On  this  solution  tbeoil 
to  be  tested  ii  poured  in  such  quantity  that  the 
test  glus  i-i  about  Cwo-thirda  full.  The  two  fiuidii 
kre  t^en  shaken  together  for  five  at  six  Becunds, 
uid  the  change  in  colour  is  at  once  noticed.  Cotton 
■eed  oil,  when  treated  in  this  solation,  becomes 
dark  brown,  or  almost  black ;  but,  after  a  abort 
time,  the  solution  becomes  culourlass  knd  clear. 
Pure  olive  oil  h&s  a  greeoisb  or  light  yellow  tinge, 
while  the  solution  under  the  layer  of  oil  asaamea  a 
dark  red  or  brown  cnlour.  Ouve  oil  mixed  with 
ao  per  cent,  cotton  seed  oil  assumes  in  this  process 
■  brick  red  to  a  brownish  red  tinga.  A  mixture  ot 
£5  per  cent,  makes  orange  yellow  to  red  yellow. 
The  BOlutioa  of  the  mereurial  preparationa  re- 
maina  for  the  moat  part  colourleBs  with  mixed 
sliva  oils,  as  well  as  pure  cotton  aeed  oils.  Fare 
olive  oil  should  oevar  assume  a  reddish  tinge  in 
this  teat.  The  redder  or  browner  it  is  the  more 
•otton  aeed  oil  does  it  contain.  Thus,  a  little 
practice  allows  of  a  colour  scale  being  formed, 
iy  which  the  presence  even  of  ii  per  cent,  of 
gotton  oil  may  be  discoveied  in  a  few  ssoonds. 


details  of  n,  scheme  for  obtaining  by  co-opeca- 
ion  a.  photogrspbio  chart  of  the  hcurenB  havo 
.greed  on  all  the  main  points,  and  tbe  only 
qnestion.  to  be  decided  now  is  that  of  funds, 
which  concerns  the  OoTernments  reiipeatively 
represented.  It  ^aa  decided  that  the  chart 
should  be  construoted  oa  a  uniform  system 
with  telescopes  of  about  33  oentimetres  aper- 
ture (say  I3in.),  the  scale  being  eOmm,  to  a 
degree,  or  Imm.  to  each  minute  of  arc.  The 
principal  chnrt  is  M  depict  all  stars  down  to 
the  nth  mag.,  but  a  supplementary  one  of 
short  expoenres  is  to  be  made,  registering 
slArs  to  tbe  11th  mag.,  tbe  places  of 
which  won  Id  be  indicated  in  a.  more 
precise  and  aocnrote  manner  by  tbe  sharper 
images.  Admiral  Mouchez  announced  that  the 
French  Government  would  enable  the  obser- 
vatories of  Paris,  Bordeaux,  TouIoubc,  and 
Algiers  to  accept  at  once  the  conditions  pro- 
posed by  tho  (Jonference,  and  M.  Crnla  aleo 
accepted  fur  the  observatory  of  Rio  de  Janeiro, 
nod  M.  Beuf  for  that  of  La  Plata.  There  is  no 
doubt  that  many  other  obserratoriea  will  be 
added,  but  their  representatives  had  no  autho- 
rity to  accept  at  once,  without  commuuittating 
with  their  respective  Govemmenta.  The  esti- 
mated coat  for  each  obeervatoryiB  about  £4,00(1, 
and  it  ia  stated  that  Fiance  will  erect  one  at 
Reunion  if  England  will  provide  for  one  in 
New  Zealand.  A  permanent  committee  has 
been  appointed  under  tbe  presidency  of 
Admiral  Mouchez  to  decide  upon  the  final 
arrangementa  and  the  distribution  and  details 
of  tlie  work, 

Tbe  death  is  announced  of  Mr.  Thomas 
Stevenson,  of  Edinburgh.  Bom  in  I! 
of  the  Robert  Stevenson  who  built  the  Bell  Rock 
Lighthonse,  he  became  engineer  to  the  Commia- 
aioners  of  Northern  LigbthouBes  ia  1855,  and 
during  his  uaruer  be  made  many  improvements 
in  tbe  illaauDation  of  lighthouses.  He  was  the 
author  ot  "The  Design  and  Construction  of 
Harbours"  and  ''Lighthouse  Illumination." 
Both  works  are  acknowledged  textbooks  on 
tieae  aubjecta.  A  large  number  of  papers  on 
other  scientific  matters,  especially  relating  to 
meteorology,  proceeded  from  his  pen.  Mr. 
Stevenson  was  a  president  of  the  Royal  Society 
of  Ediaborghin  1885,  and  be  was  also  coimected 
with  several  other  Boiantific  societies. 
Herr  George  Sigl.  the  Brat  to  estabUah 
machine  factory  ia  Austria,  and  a  famous 
builder  ot  locomotives,  died  the  othei  day 
his  7i>tb  year.  Unlike  some  of  his  Continental 
contempararies,  ho  did  not  attempt  to  force 
produotionH  by  mere  iownesa  of  price,  but 
Budeavonred  always  to  Burpaas,  if  poBsible,  the 
high  standard  set  by  English  makers.  Herr 
Sigl  was  an  engineer  of  the  old  school,  and  a 
man  whose  loss  will  be  regretted  by  man;  of 
his  poorer  neighbours. 

At  the  meeting  of  the  Royal  Society  of  EdiU' 
burgh  last  week  Prof.  J.  B.  Haycraft  road  a 
paper  on.  "  The  Sense  of  Smell,"  in  which  bia 
remarks  were  based  on  the  vibration  hypothesis, 
ipted  in  the  senses  of  light  and  hearing. 
He  pointed  out  there   was  indication  that  the 
members  of  a  certain  group  of  aubjecta  bahaved 
e  same  way  in  the  sensory  organs  of  sight 
tbe  organs  of  smell.    He  admitted  at   ' 
time   that   it  was  dangerous  to  proc 
beyond  tbe  truth  of  the  general  fact  tiiat 
might  establish   tar  more   close   relationship 
between  chemical  proposition  and  tbe  effect^ 
wbioh  allied  chemical  substances  had  on  th 
organs  of  sens-ition.     Prof.  Cram  Brown  mod 
a  eommnnicatioB  on  "  The  Physics  of  Noise. 
He  dealt  only  vrith  vocal  aoises,  which  were  ■ 
continuous  and   uniform,  an^    most  easy  to 
study  and  analyse.     He  explained  that  the 
analysis  of  certain  aounds  of  the  vocal  organs 
was  difficult,  aa,  in  tbe  main,  very  loud  sounds 
were  necessary ;   and  he  eaid  that  he  hoped 
to  invent  a  machine  to  enable  the  necessary 
analysis  to  be  carried  out.  Thia  machine  would 
hias  with  thousand-man  power ;  he  trnet^  it 
would  not  be  used  (or  political  purposes.    He 
also  deacribed   another  machine   he  wan  cou- 
sidering— its  main  constrnotion  being  a  hoUow 
wheel  fitted  with  a  series  of   tuned   touguaa, 
which  emitted  souuds  on  the  passage  of  air. 
At  a  recent  meeting  ot  the  Linaean  Society, 


P.  Geddea  read  a  paper  "  On  the  Nature 
and  Causes  of  Variation  in  Plant*  and  Anim»l^" 
which  he  remarked  that  the  fact  pf  o^onio 
evolution  is  no  longer  denied,  bat  ita  physio- 
logical factors  have  not  yet  been  adequatalj 
iiuilyaed.  Avoiding  the  mere  poatnlation  o( 
,a  inherent  progressive  tendency,  common  to 
vriters  betoro  and  after  Darwin,  he  holds  that 
the  definite  solation  of  the  problem  starta  witi 
that  conception  of  protoplasm  *hich  is  tbe 
ultimate  result  of  morphological  and  physio- 
logical analysis — aamel.v,  to  interpret  all 
pheaomena  of  form  and  function,  of  cells, 
tissues,  organs,  and  individuals  alike,  in  teimi 
of  protopl&smio  constructive  and  destruotiTS 
changes. 

The  Council  of  the  London  Mathemitica! 
Society  have  sanctioned  the  issae  of  n  com- 
plete  index  ot  all  the  papers  printed  in  the 
Proceedingi  at  the  aociety  aince  its  fonndation. 
Seventeen  volumes  have  been  pobliBhed,  AH 
persons  who  take  an  interest  in  matbematicil 
researches,  and  who  wish  to  know  what  bu 
been  done  in  their  respective  branchns  by  the 
3ty,  are  invited  to  apply  to  the  secretariM, 
Albemarle-street,  AV.,  for  a  copy  of  tha 

At  the  meeting  of  tbe  Eoyil  GeograpWeal 
Society  on  Monday  last,  Dr.  Junker  gave  in 
account  of  his  travels,  prefacing  hia  remarb 
vrith  the  announoement  that  on  the  26th  of 
October  last  "  all  was  well  with  Emin  Pasha." 
It  would  seem  that  be  and  Mr.  Grentell  between 
them  have  left  little  doubt  that  the  Welle  and 
the  Mobangi  are  indenticttl,  and  represent 
different  names  for  the  great  tributary  of  the 
Dr.  Junker  extended  his  jouniejt 
sout'hward  as  far  oa  the  Nipoko,  which  is  olio 
probably  identical  with  Stanley's  Aruwimi. 

J.  T.  Last,  in  charge  of  the  ELipedition 

organised  by  the  Royal  Geographical  Society 
'.SSO  to  explore  the  Rovama  and  Lojendl 
rs  and  the  uaexplored  regioa  to  the  south- 
east of  Lake  Xyaasa  and  roond  Lake  Shirwa. 
has  arrivod  at  Zanzibar.  He  stales  that  the 
eipefttion  bos   been    attended    by  guoceeafnl 

Letters  have  been  received  in  Vienna  from 
r.  Erail  Ilolub,  dated  from  the  TronsTori 
be  naciies  between  that  part  and  the  Zambeo 
lem  to  have  been  hostile,  as  a  rale,  and  tha 
explorers  coaaider  themselves  fortunate  i» 
escaping  with  their  Uvea. 

Technical  education  in  Yorkshire  is  pro- 
gressing in  the  right  way  with  the  eatabliah- 
raent  ot  technical  achools  for  the  teaching  ef 
the  priacipiea  underlying  the  special  indnatria, 
At  Dewsbury  the  Clothworkera'  Company  hare 
promised  lU  per  cent,  on  the  total  amonnt 
locally  contributed  np  to  £!ij,000,  with  in 
annual  contribution  of  tr.O.  To  the  Bradfori 
Technical  School  the  same  company  has  pni- 
mised  £5U0  to  help  to  eitingnish  a  debt  of 
€S,yuU.  The  new  buildings  of  the  Teitils 
Industries  and  Dyeing  Departmeat  of  tbo 
Yorkshire  College  have  been  completed  and 
equipped  at  a  t«tal  c    '    '  "' '  ' ""     ""'         ' 


will  be  tl.jUU  per  annum. 

The  Journal  of  the  Quekett  Microscopical 
Club  for  May  contains,  amongst  other  matten, 
a  paper  oa  the  "  Finer  Strnctura  of  Certain 
Diatoms,"  by  E.  M.  Nelaoa  and  G.  C.  Karop, » 
continuation  of  the  notes  on  tha  famous  foesil 
marine  diatomaceoua  deposit  from  Oamaru,  b; 
E.GroveandG.Sturt;  the  list  ot  members,  tJis 
rules,  aad  notices  of  the  meetings. 

The  Indian  Government  has  arranged  t 
scheme  for  the  complete  and  sy  ate  ma  tic 
botanical  survey  of  India.  The  country  will 
be  divided  into  four  great  districts,  the  fin* 
under  Mr.  Duthie,  euporintendent  of  tli* 
Goverameut  Botanical  Gardens  at  Saharsnpuli 
the  second  under  Burgeon  Major  King,  anpcp 
intendent  ot  the  Royal  IJotnnical  Gardens  *t 
Calcutta  1  and  the  thinl  and  fourth  under  ths 
Madras  and  Bombay  Government  Botanists  !•■ 
spectivcly. 

M.  Mereadier,  in  a  memoir  presented  to  till 
Paria  Academy  of  Sciences  by  M.  Corou,  ooa- 
tenda  that  the  transmission  of  articulate  epeeok 
is  cbielly,  it  not  solely,  the  result  of  moleonlai 
motion  in  the  plate  of  the  telephone  reoeivtf. 
Vibrations  of  the  plate  as  a  whole  are  onlj 
capable  of  yielding  a  single  t«ne  and  its  har- 
monica. Thia  tone  leniaiuB  unaltered  wh<D 
the  plate  is  supported  at  various  poiata  whiah 
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3nes  IB  mnch  enfeebled,  Saoh  an  iiutrn- 
I.UeioadieiokllBft  aumo-teUphone.  Od 
«r  hmad,  k  dikphn^m  supported  in  eaoh 
oer  «■  to  be  iaaap»ble  of  performiug 
mal  Tibntlon  i*  BtiU  able  to  traaimic 
with  perfect  olearneEs,  although  with 
jrabte  diminution  of  inteusitj. 
new  Orient  liner,  Omuz,  has  lowered 
cord  for  the  fastest  pasoage  between 
le  and  London,  or  rather  Brindisi,  where 
ivered  the  mails,  whiob  ocotipied  im  tran. 
.y  27  dajB  j  hoars  of  aottial  time,  in- 
;  a  dels;  of  12  hours  at  BDes. 
Victoria  is  the  name  of  a  new  sleotria 
L  which  is  to  ruco  the  Volta  ocroas  tha 
el.  She  measures  BOft.  by  ll)ft.,  and 
I  driTen  from  oocumnlatorB  ohuged  bv 
mo  carried  on  board.  The  new  lannon 
e  patent  Elieson  aooamnlators,  made  up 
ale  of  lead  ribbon  aeparated  by  aabeatot. 
plates  can  be  "formed"  and  stored 
for    nse    when    required  in  iecondary 

Thirteenth  and  Fotirteenth  Annual 
s  of  the  Geological  and  Natural  Historj 
'  of  Minnesota  hare  reached  ns  together. 
>rk  accomplished  by  these  state  eurveys, 
.  out  at  considerable  eipenee,  will  bear  a 
oitr  in  the  future. 

irdin^  to  a  news  item,  fruit  perf omes  are 
hion  in  Paris  jast  now,  instead  of  floral 
Handlceniliief  and  glove  saoheta  are 
1  with  essence  of  pear«,  plum,  oi 
».  It  would  be  interestingtoleamhow 
'fruit"  has  to  do  with  these  perfiunes. 


rUL  ASH   SCIENTIFIC    nOTSB. 


LETTEES  TO  THE  EDITOE, 

[Wf  1(  H(  teU  mttmltm  wymrtli  for  tin  tflmini  « 
nH«l«ttoiH  ItMU  to  dnun  IB  u  M«tr  OI  pMiOlt.] 


J.  ?AlSKOna  BDW4KDB. 

*t*  imviirlaftutUItu  nf: ._  .  .^ , 

gtaWt  ^  any  Mffr  fmlault  buirud,   iMU  DtUiH  h 


„ wbsteranrbnljdaiaaiul  jBt,~- ' 

clatMTWlCh  Ihk  Uttta  — ■ "'    - 

1  wrlla  tha  whol*  bad; 
■nut  tattoo — ' '— 

NOTA    OSIONI8   (ISBfilT-THX    STAB 

DM.  (-t-BO°)  1,189. 
[27231.]— I  SOW  forward  the  whole  of  the  ob- 
TTstioai  I  h&TB  been  mble  to  obtain  of  the  Kovi 
disooTered  by  Hr.  Gore  in  1883.  The  firit  threi 
have  been  already  given  in  the  "B.  M.",'  bat  I 
iaolude  them  here  for  the  soke  of  oompleteneis. 
The  magnitade*  hare  been  tonnd  sither  by  eom- 
poriiun  with  the  seventh-magnitade  itar  p.  v' 
Orioiii>,D.H.  (-t  20°)  1,169,  or  a  Btu  lying  »dUi 
of  the  Nova  D.M,  ( +  20=)  1,172,  ot  by  eetimation. 
As  to  D.  H.  ( 4-  20")  I,1G9,  iti  D.  U.  mag.  is  7-2 ; 
bat  it  was  found  by  Hr.  Bspin  to  be  7*0.  On  the 
29th  of  lait  November  1  found,  in  a  lequsnoe,  its 
mag,  to  be  7*0,  and  at  thii  mag.  I  have  Msomed  it 
in  ledneing  the  obaervatioaa  of  the  Nova.  D.U. 
(+  20}  1,172  is  9-2  in  the  D.H.  On  Sept,  10, 
1886, 1  estimated  It  at  ^,  and  on  the  27th  and  aOth 
of  the  same  month  3  magnitnde.  From  t' 
mates  it  may  be  inferred  that  Aigelandei 
about  light, 
i,  Dec 


28     7 


oniflaatlon  of  ?lzed  Oila.— Conoacning 
«nifioationof  fixed  oila^  Mr.  A.  H.Allen 
leoled,  grouped,  and  tabulated  aoalytlcol 
obtained  by  variani  investigators  in  the 
Ltloii  ot  H  largo  variety  ot  tatty  eubstaneea 


.ie«    of   ■ 

or  vegeUiiHD  ucjgm,  acumuse  kdoue  me 
uantity  of  potaah— from  18'93  to  19-60  per 
Oils  trom  cruciteroas   plant*  Teqaiie  17-02 

per  cent,  of  potash  to  neutraliBS  tbem. 
ble  drying  oils  require  187  to  190  per 
rheie  numbeTB  are  not  oharaaterlitio,  but 
3at  liooleio  acid  caoat  have  a  bigher  atomic 

than  is  generally  (apposed.     With  marina 

oils,  also,  the  oambeis  obtained  are  not 
«ristio,  varying  from  13-61  in  uod-livsr  oil 
:8   in  porpoise   oil,    which    contains  mnoh 

acid  ;  marine  waxes,  however,  require  o^y 
!'30to  1474,  mncb  less  Iban  the  marine  oils. 
Qtter  olass   contains — butter    fat  reqniriDg 

0  2:i24,  cocoa-nut  oil  34-62  to  26'B4,  palm-nQt 
M)  to  24-711  per  cent,  ot  potash.  The  various 
■ea  of  palmjtia,  atearin,  and  oUin  require 
9  to  20  per  cent,  of  potash  for  tbeir  neatra- 
I.  Beeswax  requires  9-2  to  9'T,  Chinese  wax  , 
stor  oil  17'6  to  18a6,  Japan  wax  21-01   to  ] 

leetDce  delivered  recently  at  Liverpool,  Mr. 
Sg.  after  reminding  hi*  faearers  t^at  one- 
5c  all  the  gas  rent  might  be  ssvsd  by  naing 
arners,  said  that  the  small  Aladdin  burners, 
L  oonsnmption    cf    2)tt.   ot   Liverpool  gas, 

on  a  pedestal  or  chandelier,  give  down  an 
re  light  eqaol  to  that  given  by  twenty-eight 
I.     As   compared    with    this,   the    ordinary 

nsiog  5  cubic  feet   per  honr  fur  sixteen 

1  was  referred  to.  But  a  still  greater  im- 
lenC  is  said  to  have  been  made  by  the 
rtie  bnrner,  which  gives  fifty  candles  for 
I  feet  per  hour. 

'general  waf,  alnminium  loay  be  said,  ao- 
[  to  Mr.  Bdward  D.  Self,  Stevens  Institute 
bnology,  to  improve  the  qualities  ot  even 
■o  which  it  is  added  in  SDiall  quantities.  It 
>es    the  strength  and   Inctre   ot  the  softer 

and  renders  others  mnch  less  liable  to  oor- 

It  alloys  with  nearly  all  the  useful,  as 

I  precious,  metals.     When  alloyed  with  iron, 

ot  be  entirely  separated  in  a  metallic  form. 

M  brittlo  and  cryitillises  in  long  needles. 
:TICULTUBISTS  have  rediscovered  an  old- 
led  Bower,  a  daSudil,  which  differs  from  oil 
daOodils.  Its  bloiionu  are  of  a  clear, 
chrome  yellow,  scd  It  has  been  called  Nar-  ' 
cydamineas,   on    account  ot    Its    refleied  - 


!,        "       ii9    lis 

886,  Feb.  24    9i 
„      Sept.  30    97 
„.    Oct,     10    9-4 

±  very    fine    tawny    rec 
orange. 

± 

r.       "      So    9-2 
»       >.      3"    f3 
„     Kov.  24    7i 
"        ■>       29     J'l 
„      Dec.   15    6^ 
8^7,  Jan.    17    7-3 

plainly  k  J  in  comparison 
with  D.M.  (+20)1,172 

deep  orange 

deep  orange-red. 
deep  orange-ted. 

the  SI .     , . 

T.     I  should  suppose  this  dee  to 
the  aperture  (Hlin.) ;  but  have  ,    , 

comparison  in  other  cases,  that  I  can  determine 
colour  with  my  instrnment, 
stars  aa  small,  when  the  ootoni  is  deep.  I  would 
like  to  know  what  has  been  the  experience  of  others 
in  regard  to  this  star  7 

In  some  respects  this  Nova  mnst  be  pronounced 
one  of  the  most  interesting  variable  stars  known. 
almost  inoredible  that  it  sboold  not  bare  been 
discovered  long  since,  it  it  had  always  been  as 
bright  at  maiimnm   as  it  is  now.     It  so,  then  we 

star  in  which  tbe  light-producing  piooessea  have 
been  much  intensified  by  some  sudden  event,  so 

tremes  very  differently  placed^  in  the  scale  ot 
magnitudes  than  they  formerly  were  ;  or  else,  that 

hid  it.  An  idea  involving  the  latter  view  which 
has  been  put  forward,  and  which  is  to  the  effect 
that  it  i*  a  stsr  which  proper  motion  bos  brought 
into  snoh  a  position  that  parallax  alternately  brings 
it  into  view  and  hides  it  behind  an  obscnring  body, 
seams  to  me  to  err  in  this — that  it  surely  assumes 
an  exceedingly  large  parallax,  and  so  far  as  I  have 
notioed  none  snoh  seems  to  have  been  found.  Have 
any  observations  been  made  ot  its  parallax  ?  The 
other  view  to  which  I  have  referred  seems  to 
derive  seme  confirm ation  from  the  difficulty 
which  existed  in  classifying  its  spectrum, 
and  In  ascertaining  whether  or  not  it  exhi- 
bited bright  lines  when  it  was  first  found. 
There  is  one  matter  connected  with  the 
phenomena  of  the  star's  variation  which  haa 
not  been  mnch  noticed,  I  think,  and  yet 
deserves  attention,  in  case  it  should  turn  ont  to 
involve  an  actual  fact.  I  refertotheciroamstanoe 
ihat  its  general  variation  seems  to  exhibit  slight 
minor  Bnotuations.     Of  eouise,  these  may  be  due 


tha  curve  of  variation  would,  of  course,  obscure  snoh 
slight  changes  as  I  refer  to;  for,of  course,  the  curve 
is  drawn  so  as  to  give  the  mtaii.  There  la  always 
some  danger  attendant  upon  taking  the  mean,  that 
we  lose  sight  of  slight,  but  actual,  difierenoes  ud 
variations  of  great  consequence — a  circumstance 
very  geuerally  overlooked.  From  what  I  have 
Sean  of  the  published  observations  cf  this  star,  I 
think  it  might  be  adviaable  to  bear  this  possibility  ia 
mind.  As  it  is  now  sn  established  member  of  the 
class  of  variable  stor^  it  would  be  well  if  it  had  a 
name  npon  Argelander's  nomeadature,  and  aa  I 
have  not  noticed  that  it  has  one,  I  woold  snggeat 
that  as  tbe  letter  V  doe*  not  seem  to  be  appro- 
priated in  Orion,  that  ii  should  be  called  U  Ononis. 
Host  of  the  other  stars  lettered  V  are  very  remark- 
able objects,  such  as  U  Geminomm  and  U  Cygni. 

The  star  D.M.  (-f  20°)  1169,  has  been,  I  fnd,- 
reoorded  twice  by  me,  using  e.p.  40  on  the  illia.,  on  . 
Sept.  27  and  Kov.  24^  1886,  respeotively.  as  "  paU 
orange."  S.  MUtland  Bated  OenaiUL 

QU^pw,  Hay  6. 

A  BBiaHT  BTAB  BBBH  AT  MID-DAT 
VBOH  THB  BOTIOK  OF  A  OOAZ.  PIT. 

[27232.]— Obberviko  the  difierenoes  otopinios 
amongst  writers  in  the  journal  during  the  last  few 
weeks  respecting  the  seeing  of  bright  stars  at  the 
bottom  ot  wells  or  coal  pits,  I  am  indnoed  to  write 
to  yon  on  tbe  subject  giving  confirmatory  evideuce 
that  such  have  been  seen. 

Formerly  it  was  mnch  more  likely  to  observe 
bright  stars  trom  the  bottom  of  cool  pit«  than  new, 
inasmuch  as  they  were  not  so  deep,  mnch  oamiwsr, 
and  nothing  to  obstruct  tbe  view  out.  In  my 
neighbourhood,  tor  instance,  the  coal  pits  were 
only  abont  40  or  30  yards  deep,  very  narrow,  and 
the  sides  well  blackened  with  smoke  from  the  fire 
cage  which  was  let  down  the  shaft  every  day  to 
cause  ventilation — conditions,  perhaps,  the  most 
favcnrable  for  observing  anything  in  the  heavens 
from  the  bottom  of  the  shaft.  There  were  no  trap 
doors  or  landing  stages  over  the  pit  month,  as  & 
now  the  case  to  prevent  anyouetrom  seeing  straight 
out,  and  there  were  nearly  constantly  persons  at 
the  bottom  of  the  pit  who  bad  bronght  cools  from 
'^  ^  *  ^  igi   to   be  drawn  ap  the  shaft. 


Under  i 


hfavo 


-able  oircomstances  a 
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apprentine,  between 


with  a  cose  in  point. 

I  remember  when  I  w 
40  and  60  years  ago.  a  ocl 
surgery,  and  he  had  some  time  to  stay.  I  bad 
known  the  man  from  my  earliest  childhood,  knew 
him  to  be  a  truthful,  honest  man.  I  entered  into 
conversation  with  him  about  coal  pits.  He  worked 
in  one  similar  to  wbst  I  have  desaribed  above,  and 
he  told  me,  amongst  other  things,  be  had  seen  at 
mid-day  or  noon,  when  at  the  bottom  of  the  shaft, 
ibrigbtstarrightover  the  pit's  month  shining  dowB 
he  shaft  ot  the  pit.  I  have  not  the  slightest 
loabt  about  the  man's  veracity,  for  he  hod  n~ 
bject  to  gain  by  telling  m 


[27233.1— Allow  me.to  point  oi 
that  Sir  J.  Herschel  does  not  mai 
1     his     own    knowledge,    but     on    very    vagne 
itbority. 

If  "  F.R.A.S."  would  doasHr.  Swift  and  1  have 
done — look  opa  chimney  or  trom  a  well  on  a  bright 
lay,  he  wonld  alter  hi*  opinion.  Let  him  re~ 
aember  King  Charles  II.  and  the  Ssb. 

Dnbltana. 

POSIDOKIUS. 

[27234.]— I  rsCLOSE  a  drawing  of  Pcsidonioi 
and  Chocomac,  which  may  possibly  interest  some 
ot  your  readers  during  the  commencement  of  tha 
next  lunation.  Being  a  formation  near  the  western 
edge  of  the  first  quadrant,  it  is  well  seen  in  the 
'.wilight  of  the  spring  months  j  therefore,  may  be 
nore  easily  drawn  than  many  others.  The  shar^ 
mite-edge  ridges  of  the  double  walls  is  the 
louthem  poctiou  ot  the  Soar  were  well  seen  on  the 
28th  with  a  very  eiiiuisite  8^in.  With  mirror.  The 
lefinition  was  not  at  its  best,  by  reason  ot  a 
]nivering  air  that  I  have  generally  noticed  ane- 
leeds  a  hot  snnuy  day  in  the  cold  weati 


that  these  ring  plains  were  formed  by  the 
aconmnlation  of  gas  or  vapour  from  some  voloamo 
lit  beneath  the  surface,  causing  a  swelliog  or 
lound,  like  those  that  are  to  be  seen  in  the  S.  of 
?   These  were  most  aoaurately  drawn 


sDi^  swelUags  InoreaM  'o.QlIaL  ^l»ti  ^ 


s  suppose  tiurt 
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AN  OLD  IBOAPBKBNT. 


11.  ,J,/,r„  pr.oipit«ted  "poti  the  i      ra723C.]-ABOUT  Ihree  je«tb'  lince  nhile  on  . 

r^°"  being  ben^th  th.  |  ^X^  ^   i,nl,orth,   Dor.eUh.re,   I   fonad  ID  th« 

'    L      ."i' ST,  .1         ,".?'"  I  tower  of  Ibe   chntch   there   the   remaina  of  the 

"  tTmbltd  i^Jf  m^«id"a  l""""^"'"'.'-"'"",*  ?'"=?   ^"'  '"   P^V"™' 'l* 

lentre  and  rugged  vtbIIi  ba  the  pampel 

!TiBl)  foioed  upwuda  in  the  dome-like 


■mooth    itfl     an 
Urge    ring-pluj 
puiied     irith 
-      Thii    '- 


eft  the  UooF  below  Ibe  Jevel    '    ' 
mil  the  preiiDie  will  eqnikl 
irface.      The    fnrmBtion    ol 
II     leemi    to    hare    been 
ixiniiderBble    loDgitadiQil    thriDk- 
tpeolMlly    rBiii«rk.bU     in    Coper- 


Che    . 


>ge.    Thll    It 

■qneeied  trooi    ».  to  n.  bdq  trom  t^^to  ». 

Ereat  teoaion  placed  npon  the  aorionndiog  am 
J  the  tormaliun  uf  the  awelling  would,  afti 
■nbaidence,  cauae  these  wiinklei  und  f orrowan 
are  teen  braBchinz  north  and  aontb  from  the 
plaina.    TLe  density  of  tht 


thet 


ith,  a 


jeofgraTity,  n 


aideiablj  modify  any  idea,  of  thi 
mooo'a  cmat  that  we  iii»  have  formed  upon  what 
wo  know  of  the  cruat  of  the  earth.  The  deniity 
of  the  uiDoD  being  S'44  compacHi  with  water,  we 
mnttaeeliow  huney,  or  treacle,  or  tur  would  be- 
have nndet  ■  force  of  gravity  diminiahed  to  ith,  if 
wewoold  know  what  appearaace  the  buraling  of 
bnbblu  would  leare  upon  the  narface. 

The  lilla  in  the  interior  of  I'o»idonin>  were  not 
Obaeived;  bnt  thr  fine  rill  E.  at  Bond  wa*  well 
aeen  in  ita  northira  eilenaion.  NeiaoD  aaya,  od  the 
aotborily  u(  S.limidt,  that  tbii  rllt  ia  ZOO  oiilea  in 
length.    I  could  aee  it  well  with  S.)  With  mirror  ; 

watda  1  conld  delect  it,  though  not  plainly,  with 
3t  refraelor.  I'hit  rill,  and  those  of  Chacornae  and 
Le  Uonnier,  would  he  iDtereetiDgobji'Ota  uf  lavea- 
tigaCion  at  the  ueit  lunation  for  iboae  of  )our 
reader*  who  aie  iniereited  in  Selcni^grapby.  It 
Hill  be  beat  aeen  on  Miy  2SI,h.  I  via  able  lu  cateh 
a  glimpse  of  the  principal  rill  K.  of  Hurg,  but  the 
moun  waa  now  low  and  the  air  atill  mure  unateady. 
A  look  at  all  Iheae  ulijecta  will  be  intcrcitisg 
aoother  time.  JoIid  Bone. 

St.  Thomas's  Vicarage,  Lancaater,  April  'M. 


ita  connectioD  with  t 

t  having  been  able  to 
a  date  to  which  ihia  e 
whom  Id  trod  need,  it  occui 


It  will  be  seen  that  althoD 
bnt  a  double-cut,  old-faehio 
the  arrangement  i*  not  without  iti 
The  palleta  may  be  formed  either 
or  "dead.-      ' 


It  that  while  "F.R.A.K." 


baa  been  "  impndenlly  denitd,"  my  doubt 
anbject  are  exactly  conSrined,  aa  be  now  inmiti 
that  bia  inqnii;  waa  not  made  of  any  authority  of 
the  B.H.8.,  both  of  whom  were  abae nt.  The  only 
difference  between  ui  ia  that  whereas  1  (wiahing 
to  be  polite)  desi^ribed  the  jjeraon  whom  he  took 
' authority  of  the  R.M  3, 


WH. 


"F.R.A 


unulated   thi 

tlnction  ia  no  I 

mean  the  aas 

chalk  and  paint,  and  even  the  broad  gi 

better  tecogniacd  by  ■*  F.B.A.K"! 

Oaa  Who 


1  a  pantumime.''  The  dia- 
larre^ting  abont.  We  both 
but  how   waa  It  that  tbe 


[Tbii 


matter.  Our  apane  u  too  pre- 
I  the  endleaa  diacuaiion  of  (faa 
inga  of  other  pnblicationa,  of  nc 
hundred  of  our  raadua.— ED.] 


J  readcTB  of  the  Enc 


%f5'£. 


r,  wbiob  weuld  d 

loot   being  >a  rnl 
e,  and  the 


btleaa  be  pro 
r  d  I  maul  ties 


dark   that  it 

theim|KrfecC  view  was  gained.  I  am,  therefore, 
unable  to  say  whether  the  pallets  ware  "  dead  "  or 
otherwiae.    The  movement  appeared  to  be  oon- 


be   that  the   wheel   i 


It  of  it 


with  the  ocdinujr 
arily  hruad  rim  and 


__  ,. of  the  penduli „  __ 

right  angle*  to  the  plane  uf  tbe  wheel,  rendecing 

it  aomewhat  awkward   when   compared   with  the 

ordinary  arrangement. 

May  2Dtt. 


THS    SBXTANT    AHD    IIS    USBfl. 

[37237.]— In  reply  to  Mr.  John  Hampden  (query 

37170,  p.  -iUO),  I  beg  ts  aay  that  it  ja  ttcau^  the 


initeaimt 


h  that  wa  a: 


able 


neceaaary  tu  fii  tbe  poailioD  of  the  ahipa  lefei 
to;  for  eiample.  Let  E  be  the  earth,  and  B 
ann,  in  the  Ggura  below  (Fig.  1)  and  let  a,  b, 
preaent  4,0C0  milaa  on  the  earth,  and  let  the  < 
tanoa  from  B  to  B  be  Wt  000,000  milaa  (appii 
Now,  aines  the  poaition  in  latitndaof  the  ahipa 
be  obtaJned  from  tbe  meridional  altitnde  uf  tba 


auu  above  the  boriion  of  tbe  plaoe  at  tha  diip,  it 
will  be  aean  that  the  amaller  the  irirmimferenoe  of 
the  globe  repreaenting  the  earth  la,  the  more  aeon- 
rately  can  thia  angle  %e  obUined,  bManae  a  amall 
■■  -  aos  on  iU  anrfaoa  will  maka  a  gn»t  diff arena 
a  angle  meaanred.  For  inatanee,  anppoa.  E 
irth.  and  8  iha  ann  (Pig.  3),  and  plaoe  an  ob- 
r  at  'O,  the  meridian  altitude  of  the  lon  at  thu 


-O 


place  will  be  the  angle  a,  'O,  6.  Then  let  him 
love  BO  miles  to  the  aonth  at  K),  and  tbe  aogla 
H).  d,  will  repreaentthe  meridian  altitnde,  whid^ 
,  will  be  aeen,  ia  much  greater  than  a,  'O,  4.  Sow 
0  throngh  the  rame  proeeaa  again,  only  make  (be 


imalleca 


will  bi 
a  of  arc)  will  r 


30  miles  (not  mini  . 
;reater  change  in  the  angle  pf  aiLimuo. 
or  the  Qiat  part  of  the  qneatiim.  With 
a  what  ia  aaid  about  the  motion  of  Ibe  earth  in  ili 
irbit,  allowance  ia  made  for  thia  by  oorrooting  the 
declination  of  the  heavenly  body  ;  but  if  a  stai  ii 
led,  tbe  amount  of  corrention  is  so  small,  owing 
the  immense  distance,  that  it  ia  hardly  necei- 

The  above  also  answers  the  aeoind  qnrition,  for 
the  difference  of  temperature  between  tbe  Torrid 
and  Frigid  Aone  ia  canied  by  iha  great  angle  that 
;i,000  miles  makea  with  the  auD  on  a  globe  of  the 
earth,  thua  cauaing  a  great  diSerenoe  io 
if  the  rays  falling  on  the  earth's  surface, 
]g  thi 
longer  in  the  Toi 

Upon  consideration,  it  will  ne  aeen  mac  ue  tnp- 
posed  difficulties  are  really  tbesolntion  ofjha 


the  angle  t 


the  Frigid. 

laC  the  tap- 
.  .  .  ion  of  tha 
BdwBjd  A.  K. 

A   WOBKSHOF   KNIFB, 


a  atock  of  these  knirea  in  all  siiea  foe 
wild  beasts.  In  afl«r  years  an  engineer 
f  mine  undtrtook  lu  remedy  the  detects  iu 
aewingmachme,  and  bruke  ■  new  table 
r  me,  uf  Hamsun 'a  beat  ateel.  1  thanked 
the  accident,  and  ground  the  bladu-  in 


eep  i;  « 


02UC  edge  ID 


1  my  work-table  for  cuttmg  hide,  pasle- 
■:,  for  ahaping  cork— uiling  the  blade  first; 
ling  rublwr— dipping  the  edge  in  water; 
eutt-iiuud    pacCeilia,    and     many  other 


A  BOOM7    AND    OOMFOBTABLE  TBHl 

[27239.} — I  BKU  to  inclose  draw  inga  and  descrip- 


...     usually  uht 
at  llilb.  for  teni 


middle  and  along  the  top  ridge  and  end 
four  pieces,  which  for  use  are  secured  u 
buCluna  and  butlonholea.  Fig.  'i  ahowa 
end  of  Ibe         '  '  '  ' 


Ktd.    This 


laUa  ai 


each  aide  ;  the  rest  ia  made  uf  canvas.  The  venti- 
lation is  asepBjaie  piece  with  a  atrip  of  wbalaboni 

by  buCtoDi.  This  is  an  essenCial  feature  ef  the 
tent.  Tbe  polea  are  made  of  fuur  bamboos  (Che 
length  of  a  walking-scick  each),  titled  at 
Uieir  ends  with  lung  braaa  ferrule*  or  tabes. 
Theae  fermle*  again  ht  into  two  short  lengths 
of  braaa  tube,  one  of  which  is  aoldeied  on 
to  the  back  of  a  Hat  lantern,  the  other  havinf 
hooka  Boldered  upon  it.  For  use,  two  alicka  are 
□Dited  by  being  pushed  into  the  lantern  tube,  the , 
other  two  into  lue  huok  tube,  thua  foimiog  t«[ 
polea.  Into  the  top  of  each  pole  hU  a  leog^Bit 
amall  brass  pipe  with  collars  attached,  tlM^M* 
collar  to  prevent  alipping  in  of  tba  tube ;  t        ^ 
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)l  vrnUt  of  CI 
DiU  peg?,  B] 
eceatrB<>r«i 
uwain  Fig. 


.    Th. 


Ola.      Thig 
ol    April 

I  were  alls 


nd  itriiDing  tnp«iof  the  tent, 
le  tent  kre  supported  by  thin 
id  lines.  To  give  idditional 
ich  side  af  Lha  tenc  nu  pulled 
I,  tapea  being  eeim  tenia  the 
iLici  of  tbeie  tide*  lo  ruiit  the 
ai  theelj  ns  used  iniiiarubbci 
eheets  7ft.  bj  ."■•£(.,  with  k  slit  in 
*e  sheets  were  used  doubled  in 
na  in  wet,  one-h«lf  on  Iho  ground, 
as  covering  to  the  br)dj'.  They  dlso 
■prouf  c1ohIc9  in  tainy  westhet.  We 
row  fur  rug  and  a  woollen  bsg  fur 
inr  making  otensili  fitted  into  ciunp- 

ip-kettli 


u     nsed    fioiD    the 

...  .    of    Angnit,    tboagh 

did  little  walkingwitb  it.  How- 

te  independent  of  other  help,  and  in  tbeee 

The  parte  invented  ware,  the   adoption  ol 


witho 

ly  twowiiklD 

-sticks. 

h"Tn 

ethod  of 

walls,  the   V 

jlilator 

lh«l 

rC 

naogement,    the    p< 

ichos    a 

d   t 

iboo  walking-atiuka 

amy  night    through  c 

arnlr 

Ddb 

tadthol 

ire  portion  wore  eioh 

tollke. 

OOSTINUOUS 

BR&XRa. 

lat  nse- 

K.e.n.n  (p.  2 

-'4,  -iTli 

.lal«,  p.j!31 

he  fully  describes  and  ill  user 
'<Uve  tu  be  placed  in  the  bi 
ng  air  lo  the  tlaio  pipe  tu  ot 

cpted  an  lUTitation  (Jan 
niters  to  insptcn  bis  bra 
d  train  working  liatwoeii 


I  part  of  the 
itent  of  Mr. 

,  Nu.  ma,  in 

>ke  Tan  foi 
a in  rapidity 

y,  I  Ml)  fro 

ristol  and  Bi 


•aid  in  a  furmet  letter,  Hr.  Kieman  ii 
a  great  point  abontthe  nauieof  the  anto- 
acaum   brake.     1  am  perfectly  wbII  aware 

M  tke  Sanders,  aa  I  was  present  at  the 
r  iavitatioD  ot  tha  railway  company. 
tandera,  asaiited,  I  believe,  by  Bolitho,  in- 
]  tha  automatic  vacuam  brake  upon  (be 
iTmUih  and  Midland  linei.  ThoM  oom- 
(haa    pnrobaaed    the  right    to    make  the 


pparatoa  for  tbeiae^vea.    Ur.  Dean,  ot  the  Grei 

/astern,  and  Mc.  Clayton,  of  tha  UidUud,  mail 
ime  alleratiuna,  and  Mr.  Claytoo's  alleratioi 
tly  of  f--  ■" 


raka  Con 


my,    Your 


eader 


willtl 


matter  of  fan 
lam  Company  to  .day  canni 
in  thOfp  obtained  by  Meaar 
Handera  and  Bolitbo  in  1880,  JSi.\- 

Mt.  Kieroan  occupies  a  oonsiderable  apac 


„    .  'oiety, 

"Safe  Railway  Workii 

the  object  ot  his  giving  those 
distinctly  prove  chat  my  vie 
1B8T  are  exactly  the  same,  ai 
'■  &.  M."  know  well  that  ainoe 
Dpon  the  brake  queetion  in 
necessity  to  change,  as  it  at 


,ted  Society,  from  my  letters. 


stings 

juotitioTH  ;  but  thay 
wa  in  1830,  1S31,  and 
id  the  readers  of  the 
I  formed  my  opinion 
18;j,  I  havB  had  no 
ill   provea  (o  be  the 


J  perfectly  useleaa  for  advocates  of  vi 


Why  do  they  not  have  an  official  trial  and  prove  it  / 
Let  a  committee  be  formed  of  indapeadent  eiperu 

and  practical  enginemen,  and,  a«  the  Kngiiit ' 

last  week  remarks,  "  aome  valuable  and  iutere 
information  would  be  the  teault,"  It  Mr.  Kit 
and  the  Vacuum  Company  believe  Chat  their  I 
ia  the  beat,  they  ahould  do  all  in  their  pow 
push  forward  auoh  a  practical  tfia!  ;  if  not, 

Clement  S.  Btratton,  O.E., 
ConsDlting  Engineer  Amalgamated  Society  of 
llailway  Servants. 
306,  City-road,  London,  E.C.,  May  2. 


[27341.]-!  VENTURE  Co. 
sketch  of  the  new  K.K.R.  i 
iigned  by  Mr.  Woredell,  and 
not  been  illustrated  in  your  < 


[S7a«,]-i  s: 

from  thoae  who 
of  railway  eerva 


o  see  ad  explanation 


lcaI"U.ly  defend  all  Ct 


impstead  Junolion  Rail> 
g  of  March  13.  Biieily, 
cBuae  an  engine 


1  the  Tottenham  and 


accident  ooc 
.__  __j  allowed  t. 
line  until  they  w 


the  starting  of  the  G'.S. 
_.gnal  at  danger,  and  to  the 
a  of  tha  G,a.  drivat,  fire- 
to  perceive— Erst,  that  tbe 


was  runni 

ng  opon  Che  wrong 
rough  stations  and 

oad  for  nearly  t. 

Upper  Hollowajr 

t  Crouch   Hill  for 

failing  to 

as  on  the  wrong  li 

hsvaausp 

u°'pfattor 

lesa  detaiii.    The 

ns  and  two  inter- 

nediata   a>gnal-box 

think,   no   fewer 

ban  ten  bridges,  an 
rain  leaving  rfarr 

d  then  ccsshed  into  a  passenger 

ngay  stati 

ould   anyone  hav 

bean   found   guilty  of  man- 

aoghter 


dlikel 


.    of    (wl 


might    1 


a,  for  if  ever 
)   baan 


lher«    .--    -   .—    -    , „--    

criminal)  carele^eoeaa,  thia  Harringay  Park  ai 
dent    is    that.    Tha  beautiful   blunder  at  King'i  . 
Crass,  when  two  trains  were  permitted  to  attempt 

has  never  beea  explain*^  in  these  p^es;  and  I 
auppose  Che  above  accident  will  noC  1  hare  eeen 
only  a  newapaper  report.   Probably  aome  of  jour 


wheela  are  6tt,  Sin.  diam.,  eylinden  ISin.  by  !4in. 
by  2tiin.,  and  working  pieaanre  1751b. ' 

The  engine  has  been  working  the  Scotch  IrafBo, 
and  ia  reparted  to  hate  drawn  lieav;  trains  up  the 
Grant'a  uonM  incline  beyond  Bairwiok  without  the 
lunal  bank-engine.  P.  B.  Bowltn. 


I  matter  wtiiah  is  k>  ptraiiteDtly  nibb*d 
It  ii  ohwilable  In  luppoie  that  tboae  In  chuga 
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Nan.  Dor, 

BOUE  EXPRESS  KXnSB.—lY. 

[373J3.]— Retl-RNISg  from  Sootlimil  list  year 
with  the  lU.l.'i  a.m.  GIssrov,  the  bitiboC  speed 
atUiued  on  tba  G.  icd  h  W.  to  Cicliile  was  f.7 
milei  an  honr,  and  on  the  Midlmnd  atterwarda  TJi 
milei.    Ths  loul  na*  17  ookchea. 

The  folIowiDg  inn  by  the  "Flying  Keotsman," 
I  made  In  Ootober,  1SS6,  Stt/'aisgle,"  NcGSii,  bdiI 
10  ooaohai : — 


noi  86  mile*  bnt  B4t,  uid  I  have  knoim  the  game 
eogiae  da  it  with  a  limilar  load  ia  34iq.  50«. 
That,  boirever,  proTCi  nothing,  for  the  road  i) 
nearlf  dead  level,  and  there  it  sren  aalight  dooent 
between  Tvvfard  and  Reading. 

French  Loco."  (page  462)  it  quite  wrong  in  hit 
leneions  of  No.  Iim  (G.W.H.),  whioh  baa  not 

.it."wheel8bnt7ft.ein..  andhaa  not  "l.OSSft." 
oth.B.  hnt  only  aboat  l,0OOft.  I  obaerve  thst  hia 
"beat"  »nd  "wont"  rnns  between  London  and 
Swindon  are  identical  in  time.     Did  he  only  mate 

le  oaoh  way  ? 

With  regard  to  the  onal  liitt,  of  which  several 


lOoJ 


" 

10 

47    JO 

;; 

III 

57  40 
5  10 
?     10 

16    40 

Peterbirongh 

as    27 

Grantham 


12       7     66 


^  of   1 


t  woald  a 
whole  qoeation 
proporlianlau-o. 
iToe  of  leeiata 
ightof  train 
of  road,  itats  i 
infair  and  nnt 


45'OS 


REMABKrf.— -Foggy  till  piJit  13.  tDna  lO.t 
IOaail»lack,]0m.p.h.     ^  Dae  l-2,9. 

Hb«  any  reader  of  the  '*  E.H."  travelled  hy  tii 
9.13  B.ni.  Peterborough  (Unndayi  only),  booked  t 
arrive  at  Finsbury  Park,  Vti  miles,  in  SO  minute 
— over  6&  miles  an  hoar?  Tbia  ia  at  prcaent  the 
faeteat  timing  in  the  conntry.  KappK. 

B&ILWAT  SPEEDS. 

137244.]— I  All  gratified  to  find— from  oommnn 
c  iiiooe  sddreHsed  to  me  privately,  as  well  aa  from 
letten  in  theee  ootamna — that  my  remarlce  on  rail- 
way apeeda  and  timing  of  trains  hare  been  read 
with  mtereat.  I  wat  qnite  prepared  to  have  my 
QOBclationt  at  to  poaiibilitiet  and  piobabilitiea  of 
maximnm  ipeeda  challenged,  so  I  am  not  at  i  " 
■arprited  to  have  instanoea  of  77  and  78  mile* 
hour  hnrled  in  my  teeth.  X  do  not  intend  to  arg 
the  point  farther  on  the  general  qaeal 


1  mv  say  (pp.  333  and  111,  Vol.  XLIV.), 

!d  add  nothing.     Bnt  with  regard  to  the  spec 

ease  offered  by  Sir  Owen  Siwarlield  (Vol.  XLIV. 


p.  -179)  of  a  Midland  engine  (1562  olasa) „._„ 

77  EDilcs  an  hoar  over  an  nndulating  road,  I  can 
only  lay  that  when  engines  of  that  olasi,  and  those 
of  the  1327  and  MG?  clasacs,  were  ipeolally  tried 
over  that  tame  length,  they  failed  to  accomplish 
anything  like  tucb  a  speed.  Inatend  uf  doing  the 
■"■  milea  frompaeaing  Luton  to  pasting  St.  Albans 


Leeds  expresies,  ooald  m 

fewieDOnda  under  lOmii 
doiena  of  tript  wu  that 
between  bO  and  Go  mile 
■boat  the  S!Ird  mile-no! 


n  lOmin.,  and  only 
leaed  in  doing  it  in  a 
[y  eiperience  in  some 
speed  naually  ranged 
hour  from  Lnton  to 


n.ii': 


.g  paat  RedhiU  round  Klstrce  sn 
IS  the  engines  ouold  not  do  the  alleged  work  whc 
;-ii..  ..;.j   :.  :,  ualikel)'  they  wonld  aehiei 


■peoially 

the  feat   in   ordinary   praotioe,  uud    I   fear  your 
pindent  his  inadvertently  rend    "  "  '    '    " 


inateadof 


IT  hints  this 

when  any  apeeial  I 
timekeeper  ever 
this  DOorse. 

I  may  remind  other  correspondents  that  I  did 

i-inj-imnn.  ponMlf,  bnt  that  rate,  "  or  a  t 
whioh  latter  I  have  in  b  few  rare  cage 
Perhaps   1   thould  have   said  "  about 
anything  over  76,  with  ordinary   trail  , 
exceptional,   and   even   that   ia   not   treqnently. 


before  consigning  them  to  thei 
I  draw  my  pots  I  quench  the  pi 
heat  in  warm  water,  acidnlat^ 


it  out  that 
Mng;  anei 

t  all,  bnt  only  elO'>d  10 

■     a  than 


with 


-     .._„. — ,aainled  with  the  history 

of  all  those  engines,  and  I  know  that  they  navei 
had  Ntip  boittri;  hut,  it  they  were  •'aa'good  at 
new,'*  it  is  atrange  that  nearly  all  the  engines  1 
mentioned  have  since  been  either  broken  up  or 
plaoad  in  the  "  oondemned  "  list. 

The  distance  tiated  by  the 
to  hare  been  ran  I 


orked, 
iredly  be  lets  proBtable.  The 
ms  on  the  consumption  of  fuel  >>i 
■lnnr,t.nA  to  test  this  fairly  every 
le  must  be  taken  into  accounts 
peed,  gradient*,  curves,  condition 
weather,  else  the  oorapariton  it 
stworthy.  Hitherto  no  reliable 
'ads  have  been  Buthori'ativcly 
pnbliahed;  therefore  my  jadgment  on  the  com- 
ponnds  ia  atiil  ioapended.  but  ss  Mr.  Webb  and 
directors  are  aati'lied,  I  really  do  not  (we  why 
or  people  need  distresa  thcmselvea  on  the  sub- 
t, 
rVellington,  K.Z.        Obarles  Bona-K&rten. 


WOBKSHOP  SCBAPS—QOOD  UBTAL. 

[2724fi.]—Tn'(i  or  three  years  ago,  being  in  want 
_.-  reliable  oentre  punches,  I  obUincd  some  of  the 
best  American  octagon  iteel  rods,  jjin.  and  jin.; 
after  anneal  ing  two  Sin.  pieces  and  bringing  the 
pointa  to  CO  degrees  taper  in  the  lathe,  and  s  triSe 
at  ths  blunt  ends,  leavmg  the  octagon  entire  about 
one-third  of  the  metal,  I  carefullT  brought 
to  red  heat  in  a  dnll  coke  fire.     I  then  hare 

them  thronghoat,  dipping  endways  in  rather  i 

water.  I  removed  and  dried  them  while  the 
wroaght-iron  pot  of  molten  lead  was  preparing 
when  this  was  ready  I  plunged  the  blunt  end  firat 
'ontly  WBtobing  the  oofourt.  .\s  the  brown 
rose  towards  the  point,  I  grasped  each  one  with 
lincors ;  and  M  the  colour  rose  to  pale  yellow 
the  point,  I  lifted  and  quenched,  point  down, 
e  same  warm  water,  leaving  the  punches  to 
therein.  Thoogh  anbmitted  to  many  hard 
bloWB,  they  nre  as  good  as  ever;  the  amaller  onr 
has  once  had  its  point  rubbed  on  a  stone.  Tbi 
heads  are  slightly  enlarged  by  hammer  blows. 

I  time  afterwards  I  made  a  set  of  boring 
dn  the  liu.  boles  tor  mandrel  screw  in 
1  got  soma  picked  octagon  steel,  used  for 
making  quarry  bars.  From  a  wooden  model 
'  --'  t6e  qnarrymen's  blacksmith  to  forge 
...-,  _..jtal  into  shape  for  the  lathe,  at  least 
the  D-bitt,  fcT  the  greater  part  of  the  work 
on  the  pointed  bit,  with  cross  edges  and 
hardwind  oylinder-guide,  was  done  by  the 
"'e.  These  three  bits  I  constrncted  of  very 
ight  variation  in  diameter  (tissue  paper  thick- 
_^s  perhaps),  a  half-way  hole  to  be  made  by  the 
pointed,  and  followed  up  by  the  D's.  Having 
gauged  my  three  tools  and  finished  them,  I  gave 
each  eeparately  a  heat  in  a  slow  Gee  of  leather 
acrapB  on  the  burning  coke,  till  the  metal  shot 
Hood- red  up  to  midway  or  more  of  the  long  thai 
dipping  endn-avs  in  rather  warm  saline  butb. 
---lOved  and  dried  each  bit;  then  laid  half 
nk  across  duU  red  coke,  watching  the  colo 
I.  At  the  proper  tint  I  lifted  the  tool,  and 
qneacheii  the  cutting  end  with  a  alo« 
motion  till  it  reached  the  bottom  in  the  ..  , 
of  warm  laline  •olution  as  before.  The  point  drill 
and  finishing  D-bit  have  done  their  work  well, 
withoDt  a  scratch,  on  the  rather  hard  caat-tron 
chuck;  the  intermediate  has  depressed  comers, 
and  will  have  ia  be  rehardened.  I  noticed  that 
the  metat  had  been  overheated  by  the  smith  when 
I  was  turning  it.  1  must  keep  it  for  brass  boring 
if  I  cannot  core  the  temper.  I  have  jast  turned 
out  a  tiny  D-bit,  ,'gin..  its  edges  at  hard  as  a  file, 
for  boring  solid  ferrules  I  lenuire  is  steam  jets, 
done  in  n  tin  tube  muffle  full  of  horn  shavings, 
and  quenched  in  the  tallow  pot.  Thia  is  from  jm. 
Sheffield  sqnare  stuff. 

rait.Ilnrdfiihiff.—TYie  belter  the  iron,  the  better 
the  quality  att«r  the  operation ;  hence  1  make 
everything  of  the  pure,  doctilo  Cumberland  iron, 
ao  malleable  that  the  hammer  will  flatten  a  cold 
bit  without  making  cracks.  I  can  actually  scm] 
it  with  a  knife-blade  after  forging  and  filing. 
Never  throw  away  the  old .  cstt-iron  p' 
kettles;  I  hare  done  aome  good  thingi 
vessels  I  got  from  a  robbish-heap,  using  plenty  of 
glay  with  a  piec«  of  old  abeet  metal  behind  it  for 
atopping  any  cracks  or  holes  in  the  pota.  Paak 
yonr  pieces,  without  tonching.  in  broken  bones,  as 
tightly  as  possible  ;  a  plat*  of  sheet  metal  fastened 
with  stout  iron  wire,  olayed  over  ia  better  than 
as  J  Other  cover  {  lastly,  nib  all  ovar  with  a  good 


WBBhhouse  boiler-plaoe  is  nearly  a«  SM& ;  the  estt- 
rnn  has  melted  out  in  a  patoh  from  a>d«  st  hHtle 
nfl  big  pot  at  second  burning  ;  but  I  hope,  with 
good  precantiDUB,  to  get  a  th  ird  one  oat  of  ttea 
■    -    '  ■■-.,—  .-  .L...  oijp,,^,    YTba 

>oes  of  work  at  nd 
_  with  salphnric  add, 

for  all  worka  to  be  jiolished  ;  in  nrine,  for  all  taeh 
i  are  to  remain  mottled. 

With  all  my  patience  in  eipetimenia,  I  have 
itherto  failed  in  getting  the  irideaeeDt  eolcon 
id  maculated  snrfcoe  (mackerel  o<Jonr)  of  th« 
igh-olasa  gun-makers.  Those  inimitable  Iwk 
plates  they  do  not  mannfaotnre,  but  obtain  £i«» 
the  experts,  and  stamp  with  their  own  namn. 
Tbit,  and  much  more,  1  learnt  when  amatennng  in 
very  respectable  gan-maker's  workshop. 


THB  OATASTBOPHE  OP  60  OBMTUBIM 
AOO. 

34fi.]— A3  "Memnon't"  last   (p.   197)  is  to 

tome   commenb,   I   will    be  very  brief,  and 

withont  the  least  pretence  to  alter  any  riewcf 

snoh  persona  as  him  or   "P.R.A.S.,"  who  mW 

ler  on  W  the  laat,  but  to  open  aa  many  olliB 

IS  I  may  to  their  ways.     It  it  just  as  vsial* 

me  to   Manetho  or  Bayoe   aa   to  quote  ftf 

ainon"  the  Bible  or  tJtaber,  because  I  regtii 

vhole  of    Egyptian    ao-oalled    "hiatory"  a 

Hanethooron  the  monumenU  as  fabulous  rubbiiL 

Probably  all  the  dynasties  and  names  are  thou  gf 

real  rulers,  but  many  o£  whom  were  simnltanwm 

orer  different    provinoea  ;    aa   in   the  aobeme  d 

Wathen,  who  fittedthem  all  into  30centnriei  qaitt  • 

aa  weU  as  Bunsea  in  65  or  Sayco  into  70.    All  Uw 

)numents  date  themselves  (if  we  believe  lheni> 

some  half-doien  reigns  alone,  separated  by  loi|, 

leeless  intervals  of  many  oentnriet  each  1    Wtat 

luld  be  laid  of  Gngliah  biitory,  or  ralbec  oftom. 

gn-iist  like  Mliilakeri  Mmannck,  if   that  sleet 

re  eitant,  and   all  Vestiges  of  buildinga  dated 

themselves    from    the   foor  Williams    and    titw 

"  ichards,  bnt  not  a  atone  from  any  other  reign  ;< 

The    Babylonian    "records"   are  in  nearly  tl* 

me  plight,  but  with  the  dillerenoe  that  the  FlDoi 

nut  ignored  (for  in  Classio  times  the  Egyptua 

wai  Uie  sole  priesthood  to  deny  it),  and  in  the  ea^ 

periods  years  are  often  pat  for  daya,  and  *an  rf 

■I.eOO  for  the  natural  .aro,  of  18  yeara  10  days,  the 

lame  of  this  lunar  period  having  became  altoii 

irithmetioal  term  tor  60  eiities.  , 

In  short,  I  deny  there  it  a  shadow  of  artifioal 
'  reoords,  pictorial  or  in  writing,"  reaching  baokto 
vithin  10  centuries  of  the  time  whereof  we  are 
ipeaking.  The  sole  evidence  thereabout  is  getJo' 
;ioal,  in  rooks,  gravel,  or  alluvium ;  so  that  wl™ 
isked,  '■  Why  I  aay  6,000  years  ago?"  tJie  sol* 
inswer  is, "  Because  the  graveland  allavinm  tettih 


independent    qneations 


itb  ibe  account  ia  Genesis.  He  urge*  that  toe 
I  oenturies  ago  disagresa  with  "  the  regslsr 
ihle,"  which  he  Bays  is  Usaher'a,  and  would  bate 
but  "i  23d  years  ago.'     But  I  utterly  refaie  lo 

call  what  is  weU  known  to  have  iU  20  chief  dsMe 

corrupted  "  the  ns'ilar  Bible,"     This  would  be  at 

bod  as  Ananias 

to   be  falae.    1 


that  we  ki 
been,  providentiaUy,  fat 
oany  centuries,  every  evidence  posaible  that  Ikr 

lurposely  altered  therefrom,  and  when  and  why. 
)n  the  other  hand,  out  corrent  Septnagin^  byin 


listake,  made  0 


t  father  and  S>ni.  bat 
copies  aimply  Salah); 
mere  we  una  its  m-na.  with  three  readinj^— 
„-...^ly,  Nahor  living  before  Terab  either  29 yean, 
or  79,  or  17!),  by  Uking  the  longest  (also  the  mo* 
consistent  with  contexts),  we  get  fur  the  Flew 
the  identical  year  (S102  ll.C.)  that  twopeifecUT 
independent  traditiona,  (for  aught  we  know  iB- 
dependent  too  of  each  other)  iiave  preserved— 
the  Hindoo,  and  that  of  Abulbaaaan  Ku«dii»t. 
Herschels  "Outlines  of  Astronomy,"  art.  >». 
This  is  a  very  evidential  coinoidcnoe,  not  to  belo* 
or  uegleoted.  The  odds  against  its  happeuir* 
fortuilonsly  were  fully  ,1,000  x  3,001),  =  »  milliiBt 

When  "Memnon"  asks  why  I  regard  "sons  rf 
Elohim,"  in  Uen  vi.,  as  descendants  of  the  Ma>ct 
Eden,  I  reply  that  this  is  the  only  named  in- 
dividual, besides  Christ,  anywhere  once  called  a 
"son  of  God."  He  is  called  ao  in  the  Ne« 
TesUment,  at  the  end  of  Lnke  iii.  On  the  other 
hand,  the  most  natural  meaning  to  put  d> 
"daughtera  of  men  "  is  the  descendants  of  the  MB 
first  mentioned — the  Adam  (withont  aitiole)<V 
Mankind  of  Chap.  i.  "  Male  and  female  oreoUd 
I  He  them."    .After  this,  in  Ch^.  ii.,  w«  tetA  of  ft 


M^T  13, 1887. 
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as 


Ib  •  fudui,  with  wHBing  tli&t  if  ha  its 
4oartunfnilt  heihoulddie.  Aitanruili  >  wife 
BMD  him,  wlio,  tbOQgh  Kwaie  of  tbii  pnihibiCioL, 
Umm  him  Co  break  it ;  (■□  Apostle  iftya.  without 
iibf  daaeived,  ind  lu  Milton  but  autharitv  b, 
HfiSMBt).  He  ii  than  eipellad  with  bcr,  and 
.VNBluUy  dial,  odW  after  tea  cimei  the  life  of 
Mdlnnr  men.  Hiilieiri,  for  tea  generation!,  hai 
.  4b*  iame  pre-eminent  longevity,  exeept  one,  tl 
fMnaOi,   who  leavn   the    earth  without  djing- 

-' blyai   hii   ancestor  w»a   to  bavs  done 

.     Bntthls  ancestor,  "Menmon"  tells  a 
t  by  his  Bin   all  the  woei  and  death  c 

— i-      When  does  he  read  thai  ?    I  osnni. 

{Mit  ^  Soriptare.      I  can  only  find  him  bringing 

j'pl 

.     Tbe  Book  makes    us    all    deecendant*  of 

-Ji  too,  and  nearer  related  to  him  than  to  hu 

■nth  forefather.    But  we  do  not  inherit  Enoch'. 

1^   fram  death,  (or,  at    mpst,   only   odi 

,    .      (    did).       If  we    du   not  inherit    goudneej 

»  aiiTthiiig  good  from    the    nearer  ancestor,  on 

_.  __._..  ,       .  .       .  ...     ^^^^^ 


inher 


id  an  aviii  from  the  more  diitant  oi 

I  do  not  imply,  aa  to  fauna,  that  it  was  not 
nilcni  in  the  quaternary  age  ;  but  leu  raried  ia 
•b*  dUtoent  regions  than  now.  All  authoritie! 
apM  Uiat  the  earlier  we  go,  withont  eioeption,  the 
HON  It  appiouhed  uniformity.  Prof.  Mivatt 
te  joiC  laid  (('on(.  Mte.),  "horioi,  camels,  ale- 
Bbanu,  and  ihinooeroaes,  all  of  which  a'lw  inhabit 
[•m  iMion  of  man  apart)  the  Old  World'  exclu~ 
*rdiT,ww«th«n"  [in  pre-grarel  times]  inhabit. 
MM  M  Amerioa.  Something  since  then— indeed 
I*  (Meat  aa  the  gravel  orei  which  only  5  000 
■mul  river  depoaite  of  alluvium  have  been  made 
— fc—  Hotted  from  both  Americas  their  four 
hMgMt  uiimala  I  And  thii  though  one  of  them, 
■■  KXBi  M  reintroduced,  proved  hy  ovarronnina 
tt*  lOBdieni  Dontinent  that  no  part  of  the  Old 

n?^^"^"'^  "  ^'  ^°'  '"  "■^"'  ">*!."  he 
ma»  rSM  SouUi  American  boraea)  "had  become 
Mtbalr  eUinot  long  before  the  time  of  Columbos, 
Md  tte  TMt  herdi  that  now  inhabit  iU  southeiD 
R»™  Ml  all  the  deuendunta  of  horses  introduoed 
^™  «•  iMOttd  time— by  the  agency  of  Man." 
Vhrn  an  other  beeat*  (as  the  moak-sheep,  that  he 
01  two  ntgea  later)  that  have  "  survived  in 
M  after  having  enjoyed  a  more  coamopolitan 
oa."  In  short,  ai  1  said,  nothing  like  "snr- 
^tnlnf  the  fittett"  haa  existed,  in  these  laat  60 
MntoHea,  on  any  land  hot  the  Old  World.  The 
■mat  aooideata  have  atooked  even  Anurioa  with 
.at  or  unfit  at  random. 

AwtheT  problem  that  "  HemnoQ  "  has  to  solve 
^(ing  baffied  all  like  him  throngh  the  eentnrles) 
M,  How  did  man  get  possession  ot  the  soore  or  two 
-d  ^anta  (wheat,  cabbage,  turnip,  i-c.)  that  have 
inet  been  seen  wild .'  and,  more  retuarksble  still 
-dneaatire  animal  species,  tbe  larger  (or  Arabian 
4Md?    How  oame  every  individual  oamel  of  tha' 

ishnnuui  property  ?  ' 

Bat  nobody  has  ever  aappoeed  native  Amerieai 

apeeiea  to  have  gone  from  Koah'i 

itself    perhaps   alludea    to  animali 

J  -'  ->---    =x,    10.     Whatever    th( 

they   were  ao  deviaed 

3g  as  I  am  suggesting 

Tba  Franohmaa  who  investigated  the  Mediter- 
»»  ddUa  waa  Texier,  and  a  memoir  OD  them, 
fWlubcd  by  the  Academy,  laid  it  down  that  all 
•••  <*Jh« aanie  date,  having  begun  60  centuries 
*li.  Oieoona  the  filling  ot  chat  sea  op  Co  ocean 
1™  *•  "^J"'  <»'»S»'*t"  ^"'B  "onld  be  no 
«nat  »t  Gibraltar.  But  I  should  not,  for  evidence 
mcuec  it  had  risen  in  historic  times,  have  cited 
^ffial  plaoca,  aa  Venioe  or  Havenna.  Buildings 
■  them  BMd  laiaug  not  because  of  the  sea,  but 
vthi  toU  glowing  higher.  The  "oldest  build- 
■I  mentioaad  in  Ravenna  waa  not  Tbeodorio's 
nnb,  hot  the  Baptistery.  Tba  quotation  from 
Mkin,  about  the  tide  at  Venioe,  does  not  the 
hMt  imply  the  mean  ses-level  to  have  remained 
^rtMt.  Borne  tides  in  our  time  have  covered 
Wi  Piaiia  pavement,  which  formerly  none  did, 
ttiuh  it  haa,  if  ever  altered,  been  raised,  as  those 

.Askingobow  the  Ark  could  float  five  months. 
•Bdoolybe  eanght  on  a  new  moantain"  ia  just 
Ua  aakiDg  how  Hagalhaen's  vessel,  on  first 
•Mhling  Cape  Horn,  could  sail  ten  months  and 
nly  see  a  partionlar  uland,  quite  the  other  side  of 
Je  Pacific  Noah's  vessel  could  not  sail,  but  only 
ftift;  and  it  ia  very  onrious  that  the  very 
SgyptiaiiL  who  were  the  only  nation  to  get  the 
BODory  of  the  Deluge  ignored  from  their  legends, 
peaaived  in  their  worship  ot  Osiris  the  man 
^babls  tndition  of  its  very  course.  Osiris  was 
Aajnaaial  Savionr,  the  nearest  heathen  analogue 
•  Oa^t,  tba  dying  dsiCy,  or  deifled  humanity. 
sow  hie  dMth,  by  the  treachery  of  a  hrotber 
Mud  Tvphon  (a  name  for  atorm  or  flood),  was 
•Ufantad,  aaji   Plutarch,  the   17th  day  of  the 


second  moon  of  antomn,  when  the 
Scorpio.  Typlion,  having  induced  bin 
wooden  coffin,  shut  doirn  the  lid  and  aeonrsd  it  by 
pouring  in  ntelCed  lead.  This  waa  then  launohed 
from  Thebes  down  Che  Nile,  it  issued  to  sea  1 
the  TaniCie  branch  (which  waa  therefore  t 
uoonrsed  to  be  named),  and  was  carried  to  Bybli 
i)n  the  Fhcnnician  ooatt,  but  only  reoovend  i 
inland  mountains  further  north  j  and  from  the 
^icattered  fragments  of  the  corpse  did  all  foreign 
uatioua  spring.  Now  the  17th  of  the  secocdmonth 
of  BUtomn  could  never  correspond  to  any  solar 
anniversary,  nor  even  a  lunar  phase.  The  soledis- 
cinotion  you  can  find  for  thaC  day  is  that  it  waa  Cfai 
day,  aooording  to  Ganesis,  that  ^uah,  "  because  of 
the  waters  of  tba  Flood,  entered  the  wooden  ark, 
'' and  the  Lord"  [by  downpour]  "shot  hi 
Again,  the  railway  speed  wherewith  a  vessi  , 
uny  put  of  any  conttnant,  must  have  been  hunied 
by  the  directest  river  course  to  sea,  would  iweep 
any  from  the  Nile  by  ita  north-eaaC  month,  with 
impetus  and  in  a  line  that  yon  wilt  find  to  enl . 
on  Asia  at  Byblus  and  pass  over  it  to  Ararat. 
Why  should  not  this  be  a  true  memory  of  Koah's 
course  F  If  ThrUh  (the  very  name£«iieais  gives 
liii  ark)  was  the  spot  where  he  built  it,  this  being 
[irecisaly  that  place  in  the  Old  World  that  necrr 
■!tt  a  raiiiioit  (or  ha*  least  chance  of  one],  this 
pbanomeuou  would  afterwards  be  new  t«  his  junior 
companions,  if  not  to  himself.  But,  further, 
observe  that  in  the  time  of  Diodorua  tbe  Thabaus 
paid  divine  honours  to  a  cedar  ship  2B0  cubits  long, 
{gilded  without  and  silvered  within.  This  oapital 
of  "the  land  of  Ham  "  was  the  Diospolis,  the  city 
Lif  Jupit«r  Ammon,  who  is  Ham.  Why  should  not 
this  patriarch,  when  leading  his  tribe  sunward  up 
I  be  great  river,  have  reoognised,  or  believed  he 
recognised  the  very  plain  where  he  had  helped  to 
build  hia  lather's  vessel  ?  If  so,  a  fnll-eiied  repro- 
duction thereof  waa  the  veiy  thing  wherein  his 
idolatrous  mind  would  embody  the  fetishism  th 
his  posterity  kept  up  for  all  those  ages. 

May  3.  B.  L.  a. 

[And  here  end^  the  matter  aa  far  aa 


fitted  with  a  Bat  coned  pulley.  There  were  three 
speeds,  the  slowestabout  6  to  I.  This  spe«l  being 
too  quick,  there  was  nothing  latt  to  do  but  use  the 
back  gear,  whieh  was  too  slow.  If  this  lathe  had 
bad  a  round  belt^  there  would  have  been  a  speed  of 
about  3  to  1,  which  was  the  speed  required. 

A.  T.  aiftkMpeftr. 

LilttKhanstnute  14,  Dresden,  May  7. 

i 37260.1— I    THISK  I  sea  the  point    made  by 
,  K.  P.^'  aa  to  the  bnttreas  thread,  thongh  It  ii 
rather   ■' nnthinkable."     I  sappoae  if  i(  haa  any 

oentring  power,  it  most  be  eitrem^  small.  I  do 
not  think  there  can  be  much  difFerenaa  in  the 
strength  of  the  thread  ;  but  at  any  rate  the  force 
tending  to  burst  the  nut  would  be  eliminated,  it 
"■-■  be  an  advantage.  As  to  deformation  by 
ng  chnck-sorewB  by  a  succession  of  taps,  how 
would  such. deformation  arise?  and  would  it  not  be 
obliterated  by  the  last  tap  ?  Should  a  chuck  go  on 
"■"■  -1  little  shake  as  possible,  or  is  it  better  to 
little  looseness?    1  have  just  bean  fitting 

tODM* 


some,  and  have  made  two  long  taps,  one  to  m 
the  thread  for  chaser,  and  one  to  finish.  They 
made  parallel,  not  taper. 

To ''A  Novice"  I  would  aoj 
be  poaaibli 


■OksrwJM  saved  at  obi 
*wda  meant  to 
M  to  bear  ansh 


ir  pages 


NIBLBTT'S    SOBEWJUra     AFFASA.TDS. 
[27147.]— I  THINK  that  Mr.  Wenham  ia  wrong 

'rfeoC  in  theory.    If  the  oneven  motion  given 
I  ordinary  swash-plate  were  corrected  by  maki 
into  a  portion  of  a  screw,  he   would  be  on... 
jbt  in  saying  that  the  oortectioa  woald  not  bold 
giiod  when  the  inclination  of  the  plate  is  varied., 
■  '   '        '      land,  not   only   from  "  O.  J.  L.'  " 
so  from  "  F.  A.  M.'s  "  aCatemenl 
i^e  lUo,  that  the  ring  ia  plane,  and 
tion  ii  obtained  by  giving  the  edge 
re.     In  my  letter  (:'71U3,  page  178)  1 
proved  that  thta  curve  could    be    found,  maChe- 
itically  and  practically,  and  that  ita  correctness 
1.^  not  disCorbed  by  iuclinatton  of  the  plate. 

Mr.  Wenham's  problem  ia  practically  a  restate- 
ment of  that  of  "  i\  A.  M."  in  the  letter  referred 
to  above,  and  could  be  solved  by  tbe  same  method, 
the  order  of  sequence  being  slightly  altered. 

I  am  not  a  mechanician,  but  it  oconrs  to  me  that 
NibletC's  apparatus,  or  a  modification  of  it,  might 
bausedtomanufactureaross-cutscrew-osms.  'The 
straight  portion  ot  the  ring  would  have  to  be 
diminished  and  rounded  o3  into  the  rest  of  the 
curve.  If  the  cutting  tool  in  that  case  be  not 
-loVed  from  the  soiface  in  the  back  stroke,  it  wilt 
'-'•---      ith  rounded 


le  proper  curve  for  the  cs 

H.  0.  PaaUinffton 


[27248.1-1  CBBTAINLY  did  believe  that  no 
niieitioD  could  be  raised  after  the  mathematical 
demonstration  ot  "  Pocklington  "  had  proved  Chat 
t,he  curve  of  the  raised  ridge  of  the  disc  when 
i:urcect  for  one  pitch  waa  equally  so  for  all;  buc, 
purhaps,  I  am  unfortunate  in  my  faith  in  mathe- 
matics- Anyhow,  I  shall  not  trouble  the  readers  of 
the  EXflLlSH  aECUJLSlC  any  tnrther.  I  have 
put  the  invention  before  them,  stating  its  merits 
so  far  at  I  know,  and  have  proved  them.  I  use 
Che  apparatus,  and  shall  ooutinne  to  do  so,  as  I  find 
iC  s  itisfactory ;  others  most  do  as  they  please. 


I.ATHB  UATTBBS. 

[27249.]- Mb.  Newall  says  he  oannot  onder- 
aod  why  the  round  lathe  band  has  survived  so 
long  tor  lathes.  I  have  been  told  by  master  work- 
in  that  the  dissdvantage  of  Che  flat  band  ia  that 
limits  tba  ntmiber  of  speeds  to  three  or  toor — 
.,  7  CO  1,  (>  Co  1,  fi  to  1,  and  4  to  1.  This  number 
luiCe  snflicient  tor  wood  and  light  metal  work ; 
-      -    '      '    -  '         '  .-■       .  ,ti,„for 


ly  that  though  it  may 
chase  screws  flying  with  tolerable 
icuracy,  it  is  impossible,  except  hy  chanoe,  to  get 
lem  really  true  and  free  from  drunkenes*.  so 
that  thelipaof  yonr  box,  il-c,  will  meet  exactly  all 
round.  You  can  deepen  the  threads  till  they  meat, 
but  then  the  threads  are  loose.  When  you  have  a 
bit  of  wood  with  a  knot  to  oat  upon,  the  chaser 
will  play  trloks  if  you  have  nothing  hot  the  hand 

Ithink  Mr.  Wenbam  has  noC  noticed  that  there 
is  another  way  of  oompansating  for  the  irregularity 
that  would  be  produced  in  icraw-threads  out  l^  the 
Niblett  apparaCns  without  resorting  to  the  nlindri- 
cat  apiral  form  tor  the  Bwasb-plate,  which,  aa  hie 
rightly  polnCa  out,  could  only  be  oorreot  for  oat 
pitcb.  'That  other  plan  is  to  resort  to  a  kind  of 
Jiir/aec  spiraL  It  Mr.  Wenham  will  look  at  the 
drawing  of  tbe  roller  which  acts  upon  the  iwaah- 
plata,  he  will  sea  iC  is  made  longer  than  wocdd 
otherwise  have  been  neoeasary,  owing  to  tiia  ahape 
of  the  plate. 

Can  anyone  tell  ns  bow  the  split  wire  ohnoka  of 
the  American  watch  lathca  are  made  ?  They  seem 
to  be  the  most  aoDnrata  thing  of  the  kind  out,  and 
to  have  no  overhang,-  Could  the  BsseiohnAba 
fitted  into  a  bored  mandrel  if  it  had  a  troe  eanlzal 


hole?  The  sketch  inclosed  will  show  my  mean- 
ing, fiome  means  would  have  to  be  found  to  prevent 
the  ehook  from  turning.  Ua*  anyone  tned  the 
plan?  F.  A.1C 

A  OOOD  HAMS  DBILL. 

er(No.2TlS3, 


[37261.1— In  reply  to  "  Hilke's  "  leCCer  (So.  2718 
p.  201),  if  1  am  conecC  wiCh  hissketoh,  it  is  the  am 
and-planet  motion,   patented   by  Hr.  T.  Haito 


Frenohie,  Pifeehire.  Pebri 


,  SCb,1885,S    . 
bnC  will  JM  in  a  few 
ka,"  it  ia  a  better  drill 


h  the  same  motion,  ' 


work  tl 


r  three  sluwi 


i^'MKh 


i  these. 


a  fiat  baud,  would  be  ioadmissible,  in 
^e  of  the  breadth  of  the  driving  pulley, 
emember,  some  years   ago,  in   an   optician's 
shop,  ouCCing  a  screw  tap  in  a  screw-ciiCCiog  lathe. 


OEABIKa  BOBBWS. 

[27252.]—!  BHOULD  like  Co  add  yet  another  to 
the  Boggeations  for  cbaaing  screwB. 

A  worm  is  out  on  the  mandrel  or  otherwiae 
ittached  to  it  as  in  Fig.  1.  Below  this  worm  a 
ipiudle  runs  in  bearings  at  right  angles  to  the 
nandrel,  and  carries  a  worm-wheel  engaging  the 
.crew  or  worm.  One  end  of  this  epindle  (oncside 
Che  bearing)  ia  provided  with  collar,  screw,  and 
luC  for  holding  brass  rule.  A  cord  passes  onoe 
ound  the  reel,  and  is  fssCeaed  at  each  end  to  an 
lud  of  a  wooden  rod ;  tbe  rod  carries  at  the  end 
leacesC  the  mandrel  nose  a  tool  holder,  whioh 
Uon-s  the  tool  motion  in  horizontal  and  vertical 
.ilaoes.  Provided  with  a  long  thread  and  two  nuts 
and  washers,  the  tool  bolder  may  be  fixed  at  vary- 
ing distancea  from  the  wooden  rod  and  at  any  angle 
wi^  same,  or  may  be  allowed  to  play  loosely  in  the 
rod. 


Lat  tbe  worm  beet 


IB  vrocm  ue  cu«  ttu  to  threads  to  the  inch, 
reel  same  diameter  as  the  worm-wheel 
would  caoae  the  rod  with  its  tool  to  travel,  making 
10  threada  to  the  inch.    A  real  one-halt  this  liu 


ENGLI8H  UEOUANIO  ADD  WORLD  OF  SOIBNOB  ;  Ko.  iqSS 


Mat  18.1 


woald  giva  tha  tool  iMad  at  30  to  the  laofa,  Om  the  dide-rMt.  A  poUsr  ii  uiewed  into  tha  top  of 
tbree-qnuttii  thii  lue  ironld  gira  ■  tliiaid  of  16  a  ihort  itiok,  to  tbs  bottom  of  vbiah  a  141b.  weight 
to  the  Inoh,  Mid  ■«  on.  Tha  tool  would  lie  on  the  ii  tisd,  whieb  hann  within  ■  few  iriBbei  of  (be 
tact,  ud  tha  bant  toot-bolder  would  allow  for  flooi  at  the  back  of  tbe  lalhe.  Tha  insloied  dia- 
ioalaa.aiid  oDtaide  tools. 

a,  wonn  on  ouuidleli  4,  worm-wbael ;  .  .  _ 
otfaareoDtrlrauM  on  tiie  wooden  rod  foitigb'tanlng  ibape  atiown,  and  ara'  all'mids'  alike  hr  a  tool 
oord;  d,  tool-bolder;  a,  tool,  eithei  eoraw-tool  to  fonnad  of  tha  end  of  a  •m>ll  file  Rroaud  (o  the 
maton  leel  or  lingla  point  oalj;/  wooden  lod  required  aeotion.  Tbe  oord  iboald  be  ioelaitic 
(maboganj) ;  gj  reel.  and  well  Itretobed.    Mj  owg  ia  of  ootUin  of  three 

Fig.  1,  elevauon  of  whole  oonoem.  Fig.  2,  front  itiauds,  each  being  oompoMd  of  24  thiaadi,  it 
davation  of  apindle  oaTTTlng  woim-wheel  b  ;  real 
^,  laot ion  of  lody.  Worm-wheel  might  be  faitonad 
on. apindle  by  a  pin  'or  a  leteerew,  to  allow  of  le- 
moTal  of  apindle  j  K  ii  a  wedge  paitiug  throngh 
-I ..  i_  ipJQ Ju  (nd  held  b;  aetaoraw.     Fig.  8,  pla~ 

-holder  d.  Fig.''  ---"- »»-.-:- 

oord  qnloklf.    Fig.  6, 


other  amatenra  like  mywlt,  who  ma;  bi 
make  one  aimilar  far  tbemielvee- 

The  iketeh,  which  ji  qoartfr  siie,  will, 
nearly  explain  itarlf.  The  frame  A  ii  att 
two  lorew  boltt  working  in  radial  tloti, 
centra  pin  for  gcadnaticg  on  Gauge  plate 
baa  a  iliding  grooTe  for  railing  to  anj  hei 
tbe  ■oreW'handle  working  through  C.  into 
alidiog  in  groove  at  B.   The  ihank  D  i*  I 

The  ppindle  ig  made  of  ateel ;  iti  toP 


.    Fig.  8 
laoffaat 


BOBHW-ormivo. 

[S72(>8.]— WK  hBTe  reoentl;  bad  aeveral  eioel- 
lent  iOraw-onlting  applianoea    deaaribed,  and  aa 

.  thare  an  donbtleM  many  oiherl  eqnallj  good  in 
B«<^  I  h<^  tha  poaaeaaon  ma;  be  indne^  -to  pnb- 

'  liih  them.  U;  own  arrangement  worki  very  aatia- 
faotoril;,  and  ma;  Im  uaetal  to  au;one  having  a 
alide-reat,  aa  it  oau  be  readily  fitted  op  b;  anyone. 
B;  it  a  ipiral  oan  be  aoonrately  out  in  wrought 
iron  of  the  aiu  of  thread  of  a  ^iu.  iorew,  of  from 
4  to  32  threada  to  the  inch,  after  which  the  hand- 
ohaaer  ^onld  be  oied.  For  wood,  ontteia  driven 
by  the  overhead  anawer  the  beat,  the  lathe  being 


•honld  be  iplloed,  half  Uie  tbcpad*  being  removed 
for  the  whole  length  of  the  iplice,  and  afteiwardg 
aewn.  Croeaing  tne  eord  giret  right  or  left-baoded 
thread!.  Tha  lathe  ia  run  at  a  rlow  apeed,  and 
when  the  tool  ia  at  the  end  of  the  out  it  ia  witb- 
drawn,  and  tbe  lathe  rnn  baokwatda  nntil  it  ii  a 
little  beyond  tha  oommaneement  of  the  cut,  in 
order  that  when  reversed  any  ■laokneti  of  tha 
ilide-reat  aoiew  may  be  taken  up  :  tbe  tool  ia  then 
placed  into  oat,  and   falli  exactly  into  the  G»t 

There  ia  nothing  new  in  tbe  uie  of  the  aorew  of 
tha  alide-reat  aa  a  leading  aoraw  :  bnt  by  the  nis 
of  tha  haavT  weight  there  ia  no  chanee  of  the  cord 
alipping,  and  no  loat  motion. 
Tne  l«lleT>  uaad  aa  above  and  fixed  at  the  proper 
*-—._]  i_t.jiv       -.  1.  angle  over  the  driviDg-wheel,  with  a  light  weight, 

I^W  .^L^  t  '"...'^  *"?'  *'."■  ^'  ?'»■'•  '°™  '  '"I  '"<^«"  Srarhead  for  ordinary  work.^ 
JrmW  tupported  above  tha  centre  of  the  lathe-  '  oilfSx. 

bed  (my  own  ii  attaohed  above  and  in  front  of  tha  

revalTinc  abaft  of  the  overheadl.  on  eanh  aidii  nf   

whioh  a  oonple  of  aide-pulle;.  are  ^ohid  ^  VBBTIOAI-  OUTTI»0  AHD  DBILUNO 
wiodow-iadiearewa  above  the  no«i  of  Siwdref  FBAJtB    OOMBIHBD. 

andaawmidoonplealmvathe  handle  of  the  alide-  (3TaS4.]-H aviso  been  Jntareited  in  readini 
mt  A  grooved  wooden  pnlley  ia  planed  on  the  the  vaiiona  attanhmanb  fijr  lathe  uae  in  "B.  M," 
latbe-noMS  and  a  aeoond  in  place  of  a>t  handle  of   I  lend  the  above  aheteh,  thinking  it  may  intereet 


orkiug  through  the  top  ai 
on  its  outer  end  for  recei 
I  aa  required  for  a  dtilliD] 
groored    polleja    in    ita 


throngh  U 

The  whale  frame  ma;  be  had  in  mallei 
iron,  and  an;  smaleui  deiirous  of  makia 
bimielt,  aa  deuribed  above,  ma;  have  t 
iogs  from  my  pntterua  (wbich  are  auitabi 
laUie  from  4in.  to  Gin.  centre),  b;  advertia 
UBual  column.  3, 

TBE  BBHUNSS  I^THS  MAKl 

[27S55.]— Is  No.  1151  there  ia  a  lei 
Mr.  Newail  prupoaing  a  cone  fitting  aa  at 
aabatitote  for  tbe  cylioder-btte  and  broi 
Dr.  E!dmnnda'a  mandrel,  and  as  one  whiek 
tor  the  amateur  to  make. 

Theoretical t;  the  oone  htting  ia  pel 
under  certain  conditioua  it  ia  ao  in  pradtie 
eoDdjtioDB  are — 1,  that  the  oonicu  snrfi 
bear  equally  all  over,  or  at  any  ret*  at  CM 


Mat  13,  1887. 
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the  eona ;  3,  tlut  ths  length  of  tbe  eone  iball  ba 
■offloientto  inioig  the  ohnok  Uking  op  mn  uial 
poaition  vhen  wra w>d  home,  ud  letkiniDg  it  imdBr 
the  itreMei  to  whioh  the  diack  is  Bafajnotid.  The 
fintooDditlOD  itaqoettloa  of  worknunahip,  ud 
■pMking  for  m jwlf  u  id  uustear  who  hu  tried 
to  Buike  ooDieu  fitting!,  I  oonfcH  to  fiudiug  it 
mveh  more  difGoull  to  mike  ■  pert  eat  oane  Gtung 
without  grinding  the  tnrfftoes  together  than  to 
nuke  ■  good  ejlindriul  fit.  Of  oourte  l*i  ohaek 
fitting,  grinding  the  laificei  together  in  oDt  of  the 
qnMtTon.  When  1  wiah  to  miJie  ■  oone  fitting,  I 
■Jwaje  t«ke  oare  u>  to  uruge  mattera  that  txith 
ths  lnt«Riftl  end  external  eoDtt  are  made  at  one 
letting  or  the  dide-ieet,  and.  it  poaaible,  avoid 
moving  the  aaddle  on  the  bed  of  the  latba.  Thia 
plan  U  obiiooaly  inadmiaiible  foi  general  chnok- 
making.  Of  dodtm  it  mag  be  aaid  that  there  ii 
JTUta*  maob  diffioolt;  in  letting  tba  top  ilide  ut 
the  alide-raat  paiallal  vitb  the  tathe  bed  aa  to  any 
putlODlar  angle  with  it ;  bat  even  if  tba  top  ilida 
la  not  qoite  parallel,  it  only  makea  an  nnimportant 
differenoa  in  the  Bylindei-ba<e  of  the  Bdmnndi 
mandrel,  whaiea*  in  the  cone  fitting  the  alightaat 
diffaicnoa  will  allow  of  angular  vaiiation.  Aalight 
wantof  panllaliim  in  Iba  uylinder-baaeonlymakea 
a  diBeienoe  in  diameter  at  either  end,  and  thii 
amall,  owing  to  the  ihoitneu  of  tha  biiae,  tba 
woDld  praolioilly  not  be  uf  *Dy  conarqnenoe. 
the  caae  of  email  cbnoke  fitted  to  the  iniide  of 
mandrel,  tha  Brat  eoiidition  ia  complied  with  if  the 
workmatubip  ia  np  to  tha  m^rk,  and  the  aeoand 
condition  by  the  great  length  of  oone  admiaaibla  ; 
bat  in  the  oaie  of  large  cbnoki  filled  on  to  the 
maudral-noie,  the  cone  cannot  be  more  than  OGin. 
long  without  making  tba  ehackt  project  nndoly. 
With  anoh  a  length  of  eona  there  woold  be  more 
than  a  "anapicton  of  a  wobble,'' aa  "Silks"  laya.  A 
cone  in  combinatioa  with  a  ojlindar  aa  in  tba 
Ballon  lathe  woold  no  donfat  aoawer ;  but  I  ice  bo 
■dTmotags  over  the  Bdmnndi  plan,  and  there  ' 
the  objeotion  that  the  oyhnder  ia  more  eipoeed 
Ininty  owing  to  ita  poaition. 

In  Ur.  newall'a  plan,  the  aurew-noia  woold 
naoeaaarilj  be  depended  on  in  lome  meaanre  to 
uunre  alignment  of  the  ohuok  and  maudrel-aiei, 
and  oonaaqoently  any  wear  of  the  screw-thread 
wonld  impair  the  alignment,  wbereai  in  the  plan  I 
propoaed  of  omnbinins  the  "Udmnndi"  fitting 
with  the  bnttreai  tbrrad,  wear  of  the  aerew-thread, 
or  even  ita  deformation,  doea  not  affect  the  aligu- 

The  plan  of  oone  and  face  fittiog  mentioned  by 
"Bilke"  in  No.  1163  would,  I  fear,  ba  eittemely 
difficnlt  to  carry  out  in  praaiice.  Conet ,  cylindera, 
and  flat  aorfaaea  can  all  be  more  or  lesa  eaaily 
fitted  by  earefnl  taming;  br'  ---  '■ 
oDnaa  and  Sat  tnrfasei  only  by  _ 
tremely  alow  torniog  with  repeated  liriala.  "The 
triala,  too,  are  not  qnita  aatinfaotory, 
there  may  be  no  ihake  perceptible  tu 
jet  there  may  be  when  In  work. 

Hr.  Sbakaipear  tnggtsu  the  Idea  of  a  atandard 
mandrel  for  each  aiie   of  latba.     I  do  not  think 
thia  would  ba  neceaaary.    All  lathee  (rom  4iQ. 
6iD.  centre  might  have  a  noie  of  tba  aiie  1  gai 
and  the  aame  aiie  wonld  aerve  far  light  latbea  i 
to    Sin.     From    SSin.    to   4in.,  a  aarew-noee   11 
diameter,  0-7fiin.  long,  &nd    IGin,  at  the  ahonldFi, 
with  a  cylinder  baaa  ]'12ain.  in  diameter,  would 
probably  answer  well.    For  larger  lathes  it  would 
be  eaay  to  aalotilate  the  dimenaiona  required,  if  the 
Daoeaaaty  data  are  provided. 

I  qnita  agree  with  Hr.  Shakeapeai  that  tha  siz. 
of  noae  I  gave  is  "  unnaoeaBarily  large."  Fo 
strength,  it  need  not  ba  larger  at  the  bottom  of  thi 
.,. J    ...__   .i_    ^: ^  Q,   (^j    _ 


taring ;  bnt  for  the  rea 
link  the  aiie  given  «di 

'fj-lirvr 


ofac 


tageons,  and  d 


1  No.  1151, 


nSo.  11M,"J-  K,P. 
opposed  to  the  cylindrical  fitting  oi 
poaoda  only."  1  ahoald  be  greatly  intereaied  by 
any  elneidation  of  thia  point  with  which  he  may 
hvonr  ua.  Ha  alao  thiuka  the  coet  of  tha 
qlindrifal  fitting  will  ba  prubtbitive.  Thia 
nlindrieal  Sttiag  ia  the  only  addition  of  tha 
Rdmnnds  plan  to  the  fitting  in  ordinary  uie ;  ai 
regard*  ooat,  I  donbt  if  it  will  add  15a,  to  the  cost 
in  any  oaaa.  Hr.  Newall  can  enlighten  ua  on  thia 
point.  It  appear!  to  me  that  it  is  far  eaaier  to 
■ak*  a  good  cylinder  than  an  equally  good  actew- 
Sttins,  and  far  leaa  expeniive.  If  we  have  a  goud 
oylinder-fitting,  the  accuraay  of  the  screw  will  be 
id  comparatively  no  moment.  Then,  again,  the 
Mnw-fittingis  subjected  to  oooaiderabU  wear,  tha 
•jlindrioal  to  very  little,  >o  that  even  it  we  have 
snaeooiate  screw  to  begin  with,  it  will  deteriorate 
■noh  faster  than  the  cylinder- baaa. 

VAXTnra  kitbbs. 

[t72M.]— In  Mo.  1161  of  tha  "E.H."  was  an 
nliaat  from  an.  American  paper  upon  the  subject 
id  vanfng  mibta.  Wonld  yon  allow  me  to  carry 
the  inbJMt  a  at^  further  P  This  portion  relatoa 
ta  tbe  i«l«rNoUon  of  cnrred  and  straight  mould- 
lag  at  TUTtag  angle*. 


Fig.  1  is  a  diagram  of  an  opening  tor  a  panel  „. 
a  pattition  or  doar,.&e.,  showing  two  methods  ot 
ornamenting  the  angles.    The  ciosa  aeetiont  of  the 
mouldings  X*  are  aioiilar,  bnt  the  shape  of  the 
opening  would    vary   according  to  the  arc  naed, 
whether  Internal  or  external.    The  circular  mould- 
Inga  B  B  C  are  similar,  and  are  of  the  ssraa  seotii 
as  the  straight  portion!,  bnt  A  is  expanded  to  co: 
form  to  the  conditiona  laid  down  in  the  plan— i  i 
that  all  tbe  intetaecticna  ahall  ba  at  a  true  mit: 
Ub°).     B  B  joins  the  atraight  parts  with  a  bu 
.nil!  n  i.  m»  same  aeotion,  and  would  intersect : 
ner  aa  B  if  it  were  in  that  poaitioc 
the  plan  it  will  be  »en  that  it  into 
"  '  tba  joint  is  nota  right 


joint,  C  ia  the 
bat  following 


.  and  it 


lOBsible 


saw  and  plane  (foi 
wooa  worKj.  inia  ]omL  ii  aometimea  called 
"hunting  mitra,''  and  it  must  ba  carved  to  i 
trna  ihape.  It  will  be  noticed  that  it  ia  formed  of 
a  pair  of  carves.  Thia  will  perhaps  be  clearer  tro 
an  inapection  of  Fig.  2,  and  to  tiioae  interested 
Iba  aubjact  (and  it  ia  a  practical  one)  if  they 
conatmat  a  model  from  that  pli 
will  be  seen. 


lection — in  thia  case  aemicircuUr  foi 
but  tba  principle  can  be   aeen  bettei 
botection  monlding  be  aelected. 


1  (any 
if  i  g^ 

.  aa  X,  X' 

lined  so  that  tbe  marginal  lines  intereact.  Tbi 
arm  of  the  cnrved  juiut  a  a  ia  foDod  by  a  seriei 
f  straight  and  curved  aoiiliary  planes  parallel  U 
be  axes  ot  D  and  X'. 
F  ia  an  arc  ajmilar  to  D  internally  whioh  hitor. 
BctsXat  Aiatanang1eof4&°.  The  result  is  thai 
ba  point  wbara  the  angular  line  cul«  tbe  borl 
Dntal  Una  ia  the  position  where  tha  arc  mutt  join 
be  straight  line,  therefore  F  ia  expanded  j  ita  trna 
action  is  ahown  at  B'. 
Thia  axplaina  why  many  workers  cannot  get  a 
turned  moulding  and  a  atraight  one  to  intoreect  at 
mitre,  when  both  are  similar  inoroaaseotlon. 
the  modal  ia  made,  alternate  tha  poaitiona  of 
F  with  X  and  X-. 

be  laat  par  of  Seientlfie  Newa,  "E.H." 
,!.«.,  /-e  the  Tnmera'  Company's  .Competition,  I 
think  it  quite  possible,  and  very  probable,  that 
•-   -  turners  eonld  abow  .pruteuionils 


thing  which  would  no  dcubt  ba  vary  intereating 
and  highly  instructive;  but  it  mutt  be  borne  in 
ralod  that  the  profaBSiunala  are  prohibited  tbe  use 
ot  nther  than  hand  work,  and  that  tbey  are  re- 
atticted  by  aoma  (appartntly)  rather  contradictory 
conditiona,  while  the  amateurs  are  allowed  cant 
binncie ;  therefore  any  compariiun  would  hardly 
hold  good. 

Tbe  laat  anhEection  aeema  to  me  incomplete,  and 
auggesta  a  query — vii.,  Who  does  not  "  appreolate 
tha  eSorta  of  the  Turners'  Company,"  and  what  ia 
the  cause  of  the  diaaatiataction  i'  Perhapa  the 
compiler  of  tbe  paragraph  (or  aomeane  elie]  would 
oblige  with  an  anawer.  It  ia  an  important  anb- 
jeot,  DOnceroing  (as  I  believe]  tha  well-beiDgof  an 
interesting  and  impurlaut,  thuugh  small,  orsit  ■ 

93,  Clevaland-street,  W.  W.  O.  BulMr. 

ON  PRIKABT  BA'TTBBIBS  AND  ON 
OaARQINa  AOaTTl(TTl.ATOBS  FBOM 
IHBIC. 

r27£67.]— Let  ma  record  my  Ihanka  to  "H.S." 

serioua  miatake  in  my  letter  of  last  week.  Thia 
niiatako  occurred  in  cotiyiog  frnm  the  rough  oopy, 
and  was  owing  to  my  having  to  do  it  in  a  hurry, 
whereby  I  skipped  !Ome  words  which  were  intor- 
polated,  but  became  Uotled  ;  at  the  time  ot  copying 
my  mind  waa  rurming  on  other  bnaineaa,  so  I  did  it 
meohantcally. 

The  qentence  alluded  to  should  mn  as  follows: — 
"  It  we  have  a  battery  ronning  one  lamp  well,  and 
switch  on  another  lamp,  wa  halve  tJie  eitcmal  re- 
sistance, and  oDght  (by  above  law)  to  nearly  double 
the  current:  but  we  don't,  becauae,  as  mora  current 
ia  passing  through  the  cell,  the  internal  reaiatance 
riaea,  and  tbe  greater  portion,  &c" 

Ohm's  law  has  enough  to  anawer  for  without 
being  saddled  with  thia  extra  burthen ;  but  I  only 
wiafa  I  knew  aome  law  to  account  for  l^  Aa  a 
mattor  ot  fact  it  varies  with  everf  cell.  "  A.  S.", 
has,  from  hia  letter,  evidently  noticed  thia. 

Thecauaea  are  partly  thermal  (i.e.,  heat  generated 
by  incraaaed  current  and  increased  chemical  action), 
and  partly,  I  fancy,  owing  to  a  more  rapid  ganeta- 
tion  of  hydrogen,  and  oonae^nso*.  \«iSi.'^SLS ,  ^ 
doubt  it  t.*>«N  vt*  TOSS'S  ^tTo-X-ai,  ■Q.^iwfc  ■^^X^ 
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HABBBNnrO    AND    TBKPBBIKO 

STBBIi. 

[27258.]— Without  knowing  how  the  temper 
<mentioned  by  **  Bobbin  Mill ")  is  acoorately  fixed, 
I  should  Ba^  it  is  between  that  of  a  saw  and  an 
ordinary  chisel  for  wood,  or  between  brown  and 
dark  straw,  or  that  of  the  hardest  possible  spring. 
An  ordinary  chisel  will  just  take  this  burr,  which 
is  by  no  means  a  **  wire  edge."  A  paring-chisel 
will  make  a  wire  edge  on  a  hone ;  but  will  not  take 
«  burr.  A  wood-scraper  is  bnrred  up  as  described, 
but  is  too  soft  a  temper  for  "  Bobbin  Mill's  "  knife. 
I  find  in  general  the'"  feel "  on  a  hone  in  setting 
it  a  good  indication  of  the  temper  of  a  tool.  There 
IS  much  confusion  about  tempering,  which  many 
amateurs  are  unable  to  dear  up  through  not  under- 
standing the  principles,  terms,  Ac.  To  begin  with, 
there  are  two  meanings  to  "temper."  The  com- 
mercial "temper"  refers  to  the  percentage  of 
■oarbon  in  a  steel.  Thus,  a  high  temper  means  a 
large  proportion  of  carbon  in  Uie  steel,  quite  dis- 
tinct from  the  high  temper  produced  in  the  pro- 
cess of  tempering.  Then  there  are  two  processes 
of  tempering— one  in  which  the  steel  is  hardened 
and  tempred  in  one  act ;  the  other  in  which  the 
steal  JM&rMt  brought  to  its  ^/eateet  hardness,  and 


Will  "M.  S."  let  me  know  what  he  would  like  to 
learn  about  the  battery  I  haye  said  "so  little  "  of  ? 
I  regret  I  cannot  give  the  composition  of  the  de- 
polariser,  as  it  would  interfere  with  foreign  patents 
beine  obuined  were  I  to  publish  them.  "  Nun. 
Dor. '  asks  for  this,  and  also  for  the  zinc  solution 
and  the  negative  element.  These  I  had  already 
giyen. 

I  may  mention  these  letters  are  written  to  supply 
amateurs  with  full  particulars  as  to  the  construc- 
tion and  management  of  different  cells^  as  I  am 
oonstantly  being  asked  questions  of  Uiis  nature, 
which  shows  there  is  a  want  of  something  of  the 
kind. 

Baying  touched  upon  the  chemical  side  of  the 
question,  we  are  in  a  better  position  to  consider 
the  economical  side,  and  to  do  this  I  propose  first 
to  touch  on  the  different  sources  of  waste  in  the 
cell. 

First,  Internal  Retiitance  is  an  inevitable  source 
of  waste  bv  reducing  the  B.M.F. ;  I  have  already 
aaid  that  this  resistance  varies  with  the  current : 
in  primary  batteries  it  increases  as  the  current,  and 
fio  they  are  not  self -regulating.  Although  we  can- 
not avoid  internal  resistance,  we  can  do  many 
things  to  diminish  it.  Large  surface  of  plates, 
high  conductivity  of  solutions  and  of  electrodes, 
and  proximity  of  these  electrodes,  all  tend  to 
diminish  this.  In  most  cells  it  is  also  necessary  to 
use  porous  cells,  which  offer  very  great  resistance 
to  the  passage  of  the  current.  .These  should  be  of 
aa  large  a  surface  as  poAsible,  and,  within  certain 
limits,  as  porous  as  possible.  Unfortunately,  if  we 
make  them  very  porous  we  offer  facilities  to  the 
different  fluids  to  mix,  which  we  wish  to  avoid,  and 
«o  the  right  density  of  porous  pots  can  only  be 
ascertained  by  experience.  We  can,  it  is  true,  to  a 
oertain  extent  check  this  mixing  of  the  solutions 
by  taking  care  that  the  two  solutions  are  nearly  of 
the  same  specific  gravity :  but  even  then  other  com- 
plications occur  which  limit  the  possibilities  in 
this  direction. 

Local  Action,— TY^  needs  some  explanation,  as, 
theoretically,  such  solutions  as  dilute  sulphuric 
acid  do  not  attack  zinc.  This,  however,  is  only 
true  of  chemically  pure  zinc,  and  commercial  zinc 
is  far  from  this.  For  instance,  it  contains,  inter 
clicty  iron  and  arsenic.  Now  these  metals  are  both 
negative  to  zinc,  and  consequently,  as  they  are  in 
electrical  contact  with  it,  and,  if  on  the  surface  of 
the  zindj  also  in  contact  with  the  dilute  acid,  a  small 
oircuit  IS  formed,  and  the  zinc,  being  positive,  is 
eaten  awav. 

To  avoid  this,  the  zinc  is  amalgamated— i.e., 
oovered  with  a  film  of  mercury.  This  mercury 
oombines  with  zinc,  but  not  with  iron,  and  forms 
with  it  an  alloy'  or,  as  alchemists  first  called  it,  an 
amalgam  (an  intermarriage).  The  zinc  of  this 
amalgam  is  floated  out  to  the  surface  of  the  mer- 
oury  quite  pure,  and  so  a  film  of  pure  zinc  is  ex- 
posed to  the  acid,  which  will  not  attack  it  unless 
the  circuit  is  completed. 

Watte  of  Oxidant,^  Aa  the  oxidant  or  depolarising 
liquid  becomes  used  up  it  loses  its  activity  and 
becomes  more  sluggish  in  its  action,  as  it  is  so 
largely  mixed  or  diluted  with  the  lower  salts  it 
forms  after  b^ing  deprived  of  its  spare  oxygen.  It 
oannot  then  take  up  the  hydrogen  as  fast  asl^f ore, 
and  so  partial  polarisation  sets  in.  The  only 
remedy  for  this  is  to  add  more  cells,  and  then 
economy  sets  a  limit  to  the  number  it  is  wise  to 
add.  The  loss  of  depolariser  averages  10  per  cent, 
in  the  better  forms  of  cells. 

Increase  of  Besistance,—ThiB  is  due  to  the  fact 
that  as  a  rule  acids  are  better  conductors  than  their 
ealts.  For  instance,  sulphuric  acid  is  a  far  better 
oonductor  than  zinc  sulphate,  besides  being  more 
active. 

The  only  remedy  is  to  use  those  solutions  whose 
resistances  change  least.  Blectriclan. 


then  "let  down''  to  the  temper  wanted.  Then, 
again,  there  are  two  methods  of  effecting  the  first. 
The  steel  may  be  heated  to  a  high  temperature, 
and  plunged  into  a  substance  with  a  certain  melt- 
ing or  boiling  point,  or  the  steel  may  be  brought 
to  a  certain  temperature  by  immersion  in  molten 
lead  and  dropped  into  cold  water,  the  lead  being 
not  merely  molten,  but  brought  to  the  highest 
temperature  it  will  take. 

In  the  other  process,  which  is  in  most  common 
use,  the  steel  is  heated  to  red,  plunged  into  water, 
and  again  heated  to  a  certain  temperature  for 
tempering ;  the  addition  of  salts,  dung,  (S:o.,  to  the 
water  being  merely  to  produce  quick  contact  of 
steel  and  cold  water.  So,  given  a  piece  of  steel, 
the  following  are  the  practical  ways  in  which  it 
may  be  tempered  (the  steel,  if  for  a  cutting  tool, 
must  be  cast,  or  so-called  "tool-steel,"  as  "mild 
steel "  and  "  spring  steel "  are  of  too  low  a  temper, 
commercially  speaking^. 

1.  Beat  the  steel  to  oright  red,  and  plunge  into 
a  tin  of  grease.  This  i^ives  a  hard  temper,  the  red, 
as  point^  out  before,  is  really  red  in  the  (larky  and 
looks  more  like  yellow  in  the  fire.  This  heat  must 
never  be  exceeded  either  in  working  or  temjpering : 
but  it  must  be  /ulljf  reached  for  hardening  and 
somewhat  exceeded  for  welding,  for  the  grease, 
soap,  sealing-wax,  solder,  or  other  alloy  have  been 
recommended  in  these  columns  as  substitutes. 
Grease  is,  however,  safe  to  stick  to. 

2.  Put  a  ladle  on  a  good  fire  and  melt  some 
lead  in  it.  When  the  lead  has  reached  a  red  heat 
(which  can  only  be  seen  properly  by  holding  the 
ladle  in  a  dark  comer)  place  steel  in  the  molten 
lead  and  leave  till  it  has  acquired  the  same  heat  as 
the  lead,  then  quickly  plunge  into  cold  water.  In 
this  case  the  steel  should  be  bright  all  over  before 
immersion,  as  black  places  sometimes  cause  twists 
and  cracks  by  unequal  expansion  on  reaching  the 
water,  being  really  bad  heat  conductors,  as  com- 
pared with  the  surrounding  bright  parte.  The 
water  used  should  by  no  means  have  been  used  for 
washing  purposes,  as  sny  greasy  substance  prevents 
contact  of  steel  and  water.  Cow-dung,  I  believe, 
is  good,  acting  somewhat  like  ox-gall  does  on 
paper  in  water-colour  painting  ;  but  rain-water  is 
quite  suflicient  to  insure  success.  3.  Beat  the 
steel  to  a  bright  red  and  plunge  into  clean  water. 
Then  smear  some  grease  on  the  steel  and  again 
heat  in^  a  clear  fire,  moving  it  continually  and 
watching  the  grease.  As  soon  as  the  grease  flares 
off,  plunge  the  steel  into  water ;  or  the  steel  may  be 
smoked  after  hardening  and  again  put  in  the  fire. 
As  soon  as  the  soot  burns  off  the  steel,  it  should  be 
plunged  into  water.  This  ■  ^ives  ^  rather  low 
temper,  and  is  employed  on  mdd  steel  for  giving  a 
spring  temper.  In  the  case  of  a  tool  which  has 
been  carefully  shaped,  the  steel  should  not  come 
in  contact  with  the  fire,  as  the  surface  would  scale 
off.  It  must  be  inserted  in  a  tube  placed  across  the 
fire,  and  brought  to  thd  right  heat  in  the  tube.  The 
heat  required  for  hardening  is  such  as  can  hardly 
be  got  in  an  ordinary  fireplace,  and  I  have  no  doubt 
many  have  been  disappointed  at  not  getting  steel 
tp  harden,  using  the  fireplace  as  the  source  of  heat. 
4.  Beat  the  steel  to  bright  red  and  plunge  into 
water  (this  is  the  hardening),  then  grind  steel  on  a 
dry  grindstone  and  again  beat,  watching  the  colours 
gradually  appearing  on  the  ground  parts  as  the 
temper  is  lowered.  If  a  very  hard  tool  is  wanted, 
quench  the  steel  as  soon  as  the  part  to  be  used  is  oi 
a  yellow  colour.  For  ordinary  purposes,  such  as 
drills,  taps,  wood  chisels,  allow  the  colour  to  reach 
a  brownisn  yellow,  for  chipping  chisels  a  dark 
brown,  for  saws  purple,  for  springs  purple  to  blue. 
Large  tools  are  commonly  heated  to  bright  red,  a 
small  portion  is  quenched  and  quickly  rubbed  on  a 
bit  of  grindstone  and  watched  whilst  the  heat  re- 
maining in  the  tool  reheats  the  rubbed  part.  As  soon 
as  the  cutting  edge  turns  the  right  colour,  the  whole 
tool  is  quenched.  In  quenching  such  a  tool  for  the 
h^ening,  it  should  not  be  held  still  in  one  place, 
but  moved  up  and  down  in  the  water  to  avoid  a 
marked  boundary  between  hot  and  cold ;  otherwise 
the  steel  may  snap  at  the  junction  as  soon  as  it  is 
put  to  use  after  tempering.  Silkt. 


THBOBT  OF  PBBIODIO  INUITDATIONS. 

[27259.] — The  science  of  geology  shows  that  at 
oertain  periods  of  the  earth*s  history  the  northern 
hemisphere  has  been  submerged,  not  once  or  twice, 
but  many  times,  and  for  long  periods.  Whether 
these  submergences  are  entirely  attributable  to 
local  disturbances,  or  whether  we  may  not  take  a 
much  broader  view,  and  assume  that  by  a  wise 
provision  of  the  "  Creator "  all  the  low  lands  in 
each  hemisphere  may  not  have  been  completely 
submerged  alternately,  ever  since  the  earth 
possessed  an  ocean,  is,  I  think,  a  subject  worthy  of 
the  consideration  of  any  student  of  nature. 

Even  in  this,  "  our  day,'*  every  care  is  necessary 
in  cultivation  to  keep  the  lands  fertile  and  prevent 
exhaustion ;  otherwise  in  course  of  time  the  soil 
would  become  too  weak  and  poor  to  support  life. 
We  can,  therefore,  easily  imagine  that  the  "  All 
Wise  "  would  make  this  provision  in  order  to  re- 
model and  refertilise  the  lands  whose  capabilities 


for  sustaining  Bis  creatures  have  beooma  ezhauited. 
Thus  so  far  from  an  inundation  being  oonaidered 
as  a  "fearful  punishment^"  it  teems  a  necessary 
and  effective  means  of  keeping  the  earth  fit  for  the 
habitation  of  those  who  shall  succeed  na  in  ages  to 
come  as  we  have  those  who  lived  in  ages  psit^ 
though  possibly  so  far  in  the  future  that  our  raoes 
and  countries  may  be  long  f orgottmi  and  lie  buried 
deep  beneath  the  sea. 

I  suggest  that  the  increased  motion  of  the  earth 
at  her  perihelion  passage,  together  with  the  "  soUr 
action,  must  necessarUy  increase  and  accumulate 
the  waters  of  the  ocean  in  that  heinisj;>here  where 
this  force  has  its  chief  action— that  la,  where  the 
perihelion  lies. 

When  the  perihelion  is  in  a  "southern  sign,"  the 
southern  hemisphere,  "as  now,"  would  be  sub- 
merged,  and  vice-versa.  The  approach  to,  passage 
over,  and  departure  from  the  Bqnator  being  the 
period  of  disturbance,  accompanied,  doubtless,  by 
a  fearful  catastrophe  at  the  climax  when  the 
perihelion  followed  by  an  overwhelming  ocean 
crossed  the  Equator. 

We  are  well  assured  by  the  astronomy  that  the 
apsides,  and,  consequently,  the  perihelion  point, 
have  a  motion  through  all  the  signs  of  the  Bdiptifi, 
and  completes  the  revolution  in  a  known  period. 
The  geologist  assures  us  equally  well  that  the 
various  strata  and  formations  of  the  earth*a  surfiMM 
are  the  resuJt  (except  in  local  iastances)  of  the 
deposits  of  ages  of  submergence  under  the  ocean, 
and  combined  they  furnish  us  with  dates,  oaoses, 
and  effects. 

The  last  perihelion  passage  was  on  2nd  January, 
and  if  from  this  date  we  can  fall  back  12,895  years, 
we  shall  find  the  perihelion  as  far  advanced  in 
"Cancer"  as  it  now  is  in  "Capricorn*';  in  high 
north  declination,  when  all  the  low  lands  in  the 
northern  hemisphere  would  be  submerged,  similar 
to  the  southern  hemisphere  at  this  time,  though  at 
that  period  dry.    From  "  Cancer,"  the  perihelion 
would  pass  on  to  the  first  degree  of  "  Virgo"  in 
ll"*  45'  of  middle  north  declination  in  8,525  years, 
when  the  ocean  would  begin  to  descend  and  oross 
the    Eauator    southwards — at    first   slowly,   but 
gradually  increasing  in  force  as  the  penheliofi 
approached  the  Equator,  and  reaching  its  dimaxas 
the  perihelion  entered  "  Librik"  when  the  ocean 
would  acquire  overwhelming  force,  and  overflow 
all  the  low  lands   of   the  southern  heminihere. 
From  the  first  degree  of  Libra  to  the  first  degree 
of  "Scorpio,"  when   the  perihelion  would  have 
arrived  at  a  middle  south  declination  of  11°  45',th6 
ocean  would  continue  to  flow  southwards,  tho^h 
with  a  less,  and  continually  decreasing,  force ;  ths 
whole  period  of  disturbance  would  be  while  the 
perihelion  passed  through  two  signs  in  4,800  vean. 
As  the  commotion  of  the  waters   subaided,  the 
Antediluvians  would  pass  from  the  southern  to  the 
northern    hemisphere,    where    the    lands   were 
becoming  dry.    This  migration  would  take  place 
5,073  years  ago,  which,  though  not  agreeing  with 
our  historical  record  by  837  years,  yet  may  be  taken 
to  be  a  coincidence,  since  we  do  not  know  whether 
that  record  is  of  the  actual  end  of  the  catastrophe 
that  had  occurred  or  not.     The  next  time  the 
perihelion  and  ocean  will  cross  the  Equator  towardi 
the  northern  hemisphere  will  be  5,673  years  hence, 
though  the  ocean  would  begin  to  enoroaoh  on  the 
northern  lands  2,150  years  earlier.    If  we  coald 
bring  our  minds  to  admit  the  earth's  existoice  w 
far  back  as  488,000  years,  we  could  imagine  her 
then  in  an  igneous  fusions  state,  her  axis  parallel 
to  the  Ecliptic,  and  the  minor  axis  of  her  orbit 
much  shorter  than  now.    Starting  from  the  period 
of  the  Primary,  or  Plutonic  formation,  wh«i  the 
earth  began  to  cool,  we  can  count  thirteen  distittt 
submersions    of   the    northern    hemisphere,   eaofa 
extending  over  long  periods,  carrying  us  through 
all  the  formations  of  the  Metamorpbio,  TransitioB. 
Secondary,  and  Tertiary  periods  to  the  earliest  of 
our  historical  records.    The  doae  correspond^ee 
in  the  date  of  the  one  recorded  inundation  with 
the  calculated  date  of  that  occurrence,  ahould  have 
some  weight  in  the  assumption  that  such  cata- 
strophes haVe  occurred  to  alternate  hemispheres  si 
fixed  intervals  throughout  all  the  remote  ages  of 
the  earth's  existence  since  the  ocean  was  formed. 

B.  T.  KetoaUa. 


SOIBNCB  AND  THB   SUPBBNATT7BAL. 

[27260.]— Mb.  J.  Eatock  (27190,  p.  202),  says 
he  should  like  to  "  see  what  *  Sigma  *  or  some  other 
of  our  critical  contributors  have  to  say  about  the 
possibility  or  impossibility  of  the  above  reported 
occurrence."  The  occurrence  is  the  **  supernatural 
darkness  of  the  first  Good  Friday." 

Now.  as  I  know  no  more  about  the  subject  than 
any  ordinary  reader  of  the  New  Testament,  I  should 
have  said  nothing  of  the  subject  but  for  the  special 
appeal  to  myself  to  deal  with  it,  I  presume,  from 
the  scientific  point  of  view  ;  and  I  only  propose  to 
do  so  now  because  it  serves  the  purpoae  of  stating 
some  general  principles  of  more  moment  than  the 
special  subject. 

First,  then,  the  word  "  supernatural  *'  woold  place 
the  )iubjeot  out  of  the  province  of  loience  altogether, 
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■oiniM  ii  nothing  bnt  tli«  itndj  of  thi 
lUtaie,  of  the  leqamca  d(  tha  futt,  lad 
wvaoT  to  tnce  oat  tha  relationi  of  oinia 
«(  unong  thoM  ficta  ;  or,  In  other  worda, 
ani,  to  lome  extent,  tha  liwi  at  natore. 
rs  lat  me  point  out  that  thii  very  phraie, 
wi  of  lutnre,"  »  not  only  arroneaos  uid 
[iag,  bnt  that  while  it  it  oooatuitl;  naad  ai 
ing  tha  pouibilitj'  of  an;  Bupernatoral  event 
t,  became  thii  ironld  lie  oppoaed  to  these 
e  Uwi,  it  none  the  leu,  if  it  hu  any  mean- 
ill,  implieaan  agent  oDtiidenatnTelmpoiing 
-a.  Ai  «  matter  of  fitot,  too  often  forgotten, 
«■«,  "lairof  natnre,"  meuu  DOtbiLg  moie 
I  obseired  ninal  aeqnence  of  facta,  or  aoms 
io*l  explanation  deviaed  to  aooonnt  for  thoae 

luomiog  that  an  erent  baa  ooonrred,  oi  IHUI 
whicib  ia  oontiadictoijr  to  tha  genenll;  le- 
d  lava  or  oidinBry  teqaenoe  of  eventi, 
oan  deal  with  it  onl;  by  the  inqoir;  a*  to  the 
te  of  the  actoalocaarrenoe,  and  then  wbethei 
tb<T  law  or  leqaenoe  haa  interpoaad  in  the 
Linal  BOnne.  At  ■  rule,  aoienoe  is  wholly 
to  deal  with  anob  aiaerted  taota,  whioh  are 
IS  called  miracidoiu  or  luptnaiural.  Now, 
wo  wordi,  gensrally  treated  aa  aynonymooa, 
two  diatioct  prinoiplea.  Hiraculooi 
merely  aomethiog  wondeifnl  or  very  on- 
it  meraly  expieaaea  the  faet :  it  ii  only  a 

.jj.-..-__ ijj  jj  imply  anythinguto 

nrai  impliea  tha  operation 


addition  in  make  il 


ue  beyond  i 

ienne,  tlien,  ia  to  deal  with  mah  a  f  aet, 

ao    only    by  aaaerting  that    it    may    t 

ODi,  bnt  oaonot  be  anpemataral.     I  thin 

ia  in  itg  rights  if  it  aluolntely  daniea  tl 
itoral.  It waiilduy:Tbe  thing haiDoonrti:ii; 
:  hare  a  oanie.  An  eSeot  prodnoed  by  a 
even  though  the  canae  be  aokaown  ia 
,  even  if  eioeptional. 

what  do  we  mean  by  "  natural "  ?  Two  great 
tinot  ideaa  ireinTolTad.  One  idea — 1  lup- 
e  moit  oall  it  the'  orthodox — petaoailie! 
,  and  tieala  it  aa  an  entity.    One  Can  boly 

thia  oonoeption  aa  that  of  a  machine,  euu- 
1,  yet  moving  only  in  a  fixed,  definite  ordc^r. 
atcrialiat  aaya  the  machine  ia  aell-eiiateat ; 
(ad  oomplei  whole  ia  the  anm-total  e3ect  of 
latitnent  parts.  The,  iuBnite  variety  cif 
and  wbeela  eame  together,  and  united  tiy 
.nity  of  their  teveral  parts — tha  foituitoua 
M  of  atoma  of  tbe  Luoretian  philoaopbj, 
eologiat  aaya  it  waa  made  and  put  togethor 
iternal  agent  which  he  oalli  God,  who  by 
re  wilt  ordained  the  working  of  the  machine, 
ipematnial  ia  the  temporary  iDterference 
a  working,  and  producing  a  aepaiate  result 
Biteraal  will.  Thia  ia  the  nsnal  orthodu.\ 
i  of  the  day,  and  ia  the  ontoome  of  the 
y  of  St.  Angnatine  and  the   teaobing  of 


l-^: 


IS     ' 


?7£. 


k  St.  Paul  embodied  when 


aod  many  of  the  earli 
MAof  what  ia  called  tha  New  Theolugy, 
ia  gradnolly  getting  bald  npon  popular 
it  la  alio  accordant  with  the  acientilic 
!  evolntion— of  oraaCion  aa  a  conliunoiu  pru- 
itead  of  a  apaamodic  one.  On  thia  ooauep- 
I  event!  of  natnre  are  the  manifeatatiou  of 
'iOB  life  i  the  Inwa  of  nature  are  aimply  the 
M  by  which  the  Divine  will  gnidea  and 
I  all  thinga.  On  thia  conception  tbe  lupir- 
disappeara,  the  miraculous  ramaina. 
.t  ia  a  miataken  idea  at  science  wben  it  is 
3  overrule  the  poasibilityot  a  change  in  tbe 
f  eventa  which  we  oall  natural ;  Ihougli  it 
ily  overrule  the  idea  of  a  oaprioiooa  change, 
ilerterenco  without  adequate  objeot.  All 
ence,  property  Dodentoud.  can  do  in  *ncb 
,  ia  to  treat  them,  nut  aa  involving  prin- 
>nt  aa  requiring  evidenae  ;  and  thia  leaves 
ery  much  to   taitb.    Tbe  evidence  which 

xent  habita  of  thought.     Aa  to  tbe  parti- 
ibjeot,  the  evidence  la  two-fuld.     Wa  have. 


en  quoted,  i 


«  obviouily  abautd,  and  the  clear  product 
mitoalled  "pious  "  fraudulent eoetgy,  freely 
Qy  Bxerciaed  by  the  early  monks.  Secondly, 
ounta  given  in  the  Uotpela.    These 


a  local  dnrkne 


night 


need  by  many  ordinary  oauses,  but  oettai  nly 
m  eclipse.  The  discrepancies  in  tbe  eevtral 
a,  which  have  been  pointed  out,  while  ttiey 
a  the  abaolute  exactness  of  the  atatements, 
•Dch  aa  to  discredit  them;  thedifteren^e 
imea  given  by  John  might  not  improbably 
oadsrioal  error.  Tbece  ia  a  mnoQ  mure 
liflwenM  in  ttae  aooount  of  the  behavicut 


of  the  two  thlevea  1  but,  aa  it  ia  juat  aneh  a  diSer- 
aa  may  be  looked  for  in  tbe  aoeonnta  given  by 

— ' '-  -•  "-B  aama  event,    it  doer  — ' 

OOD  racy  of  the  evidauuB, 
of  the  darkneai,  and 
poaaibly  of  an  earthquake. 

Whether  tbeae  were  anpematnial  fa  an  entinly 
distinct  qneatioo :  there  are  plenty  of  inatanoe* 
on  record  wbea  tbe  pbyaical  nniverae  haa  appeared 
to  be  distnrbeiljii  aympathy  with  human  events — 
as  the  tremendobi  ttorm  at  the  deatb  of  Cromwell, 
happening,  too,  on  the  day  wbieh  bad  often  been 
the  date  of  bia  auflOBBaeB.  But  thoae  who,  looking 
beyond  the  single  facts,  see  in  the  whale  seiiea  of 
events  a  great  drama  ruaning  tbrongh  all  homan 
history,  and  in  the  Cmciliiion  discover  tbe  central 
point  of  hnman  history,  would  have  no  difficulty 
in  adapting  the  evident  meaning  of  the  Ooapels, 
that  the  natoral  phenomena  were  due  to  a  dis- 
turbance of  the  usual  order  of  eventa  in  sympathy 
with  the  aocompanying  moral  eventa. 

All  that  I  have  to  aay,  in  anawer  to  tbe  qnestiou, 
is  that  Boience  baa  no  means  of  deciding  whether 

oocnr:  it  hat  no  right  to  affirm,  because  it  haa  no 
evidence  ;  it  haa  no  right  to  deny,  beoaota  it  is  not 
omniscient,  and  haa  no  knowledge  of  the  operative 
canaea  whiah  underlie  the  apparent  facts  olf  nature. 
The  limita  of  tbe  realm  of  scieuce  are  the  known  : 
the  ioatant  we  paas  that  limit  we  enter  on  tbe 
region  of  philoaopby,  in.  which  faith  ia  a  goide  aa 
potent  and  aa  aaf  e,  in  jod^^ing  the  avidenoa  of  thinga 
un^crjTi.  a-i  reuon  ia  in  judging  thoae  which  aia 


IBSSBS.  80H0TT   AND   OO.'a 
OPTIOAI.  OX.ABB. 

[273GI.]— I  RAVE  been  unable  for  a 


moutha 

remarka  on  tbe  new  optioal  glaia  of 
Messrs.  tjjbutt  and  Co.,  of  Jena.  Dr.  Royaton- 
Pigott  speaks  very  favourably  of  it  in  bii  in- 
teruating  papera  on  "  Mioroacopioal  Advances  "j 
und  L  WDS  very  glad  to  tee  tbe  letter  [2G8T8) 
•A  il.  Victor  Nielsen,  Informing  oa  that  several 
dunble  o.g.'s  have  been  oonatmcted  with  it  by 
Iteiafelder  .ind  Hertel,  of  Hunioh.  I  hope  that 
M,  Nielsen  will  tell  na  what  are  tbe  inner  and 
outer  fucui  iippearanDos  (or  the  "  ring  system  ") 
abtnin  by  the  new  o.g,'i  with  a  high-power  eye- 
piece. I  b.ive  an  idea  that  the  chromatic  correction 
will  be  peculiarly  constituted  in  aome  oaaet,  for* 

arly  perfect  achromatiim  seems  attainable 
And  here,  in  pasaing,  1  would  also  notioe  tbe 
'ry  inteifHiing  papers  on  photographic  lensea  by 
r.Ttaill  T.iylor.  In  perusing  them,  many  wonld, 
aiusure,  »isb  that  a  little  more  definite  data  bad 
•.ea  gWiia  ua  to  the  corvea  and  kioda  nf  glaaa 
mill  mo!!  Huitable.  In  the  absence  of  this,  oEe 
nnot  say  what  properties  are  most  essential ;  bnt 
dging  fruDi  the  table  of  partial  dispersions  of  the 
'vr  glBSK,  it  would  aeem  tbat  Noa.  1,  i,  and  10  wUl 
'  found  useful  in  wide-angle  photo,  lenses.  With 
i^zu  1  should  expect  ^  End  very  little  scattered 
loDf,  and  vary  little  difference  of  chemical  and 
sual  foci ;  bnt  it  is  not  aafa  to  rely  too  much  on 
eiiry  in  sueb  matters. 

I  will  now  proceed  with  my  remarkson  the  table 
optical  daU  to  be  found  on  ppl  ilS  and  5(i3  of 
e  lost  lulante  of  this  journal.  In  it,  a  somewhat 
fferetit  arruuEement  of  tabulation  is  followed, 
altogether  understood  without 
It  will  be  observed  that  the 
idei  for  tbe  D  line  only  ia  given  :  bat 
tn^a  13  quiii^  sntHcient,  aa  tboae  of  the  other  linaa 
can,  if  uecessary,  be  found  from  tbia  and  the  partial 
ilifferenoes.  Thus  for  Xo.  1,  if  the  index  of  the 
A'lincii  n'anted,  we  most  subtract  0-l}04i<a  from 
irili',1;  orfor  F  add  000515  to  l-61o9;  and  then 

way  to  obtain  C  and  Q:  But  it  ia  not  likely  that 
this  process  will  be  fonnd  neeeasacy,  as  the  partial 
diSerenees  supply  tha  data  for  chromatic  calcula- 
tions. The  aftb  column  is  beaded  "MeanDis- 
persinn  C  and  b'-~that  is,  tbe  numbers  are  the 
differences  of  the  indices  for  the  C  and  F  lines. 
They  canstitute  a  measure  of  the  mean  dilpersion 
[if  t)ic  dillerent  glaaaea,  as  the  chief  luminous  rays 
lie  lietwucn  theoe  two  extremes,  and  the  nnmbera 
may  be  considered  to  represent  the  magnitude  of 
the  chief  pact  of  the  apeotrum  of  eaob  of  the 
gliie<i;s. 

Tbe  sixth  oolumD  contains  tha  reciprocals  of  tbe 
dispersive  puwer.  Each  number  ia  obtained  In 
dividing  the  decimal  part  of  the  index  for  tbe  D 
ray  by  tbe  corresponding  decimal  part  of  the  mean 
dispersion.  Tbia  ia  contrary  to  the  usual  practice, 
and  hns  no  purtlcular  advantage  over  it  that  I  oan 
see.     Tbe  gluu  with  the  highlit  tabular  nnmber 

ba^t  the  /,■•!.'   dispersive  por"    — ■■ ■' '-* 

«eem  natural  to  aaaooiate  a 

highly  diaperaive  glass.    Tl ,  ^ ,-, -- 

gain  in  lespeot  to  tbe  brerit;  of  the  numerioal  e 
,d  diis,ot  C J—-.-—  !- 


ejplan, 


Donaideiable  aeon  racy.     — . 

oolumna  under  the  head  of  "  Partial  Diapenion." 
It  will  be  seen  tbat  two  boriiontal  tinea  of  Ggnre* 
are  given  for  each  kind  of  glass.  Ttae  &rst  of  theas 
oontaina  the  numerical  dinerence  of  tbe  lefraotive 
indioea  for  tbe  linea  A' D,  D  F,  and  F  G',  and  abowa 
how  the  whole  spectrum  it  divided.  But,  obviously, 
in  this  form  the  numbers  are  of  little  servioe, 
becauae  the  division  of  one  apeetram  of  a  certain 
length  oannot  be  oompared  with  the  division  of 
another  of  a  different  length.  The  aeoondlineof 
nnmben  auppliea  the  want :  they  are  ratios  ahowiog 
the  proportion  eaohpartial  apace  bean  to  the  whole 
mean  disperaion  C  F.  Tbey  are  obtaiiLad  by 
dividii^  each  difference  by  the  oorreaponding 
mean  iSaperaion ;  and  if  we  anppoaa  OF  to  Im 
divided  into  l,000_parU,  then  A'  D  will  cover  GiS 
of  thoae  parU  ;  D  F,  698  ;  and  F  O',  652,  in  tbe  oats 
of  glaaa  No.  1,  and  similarly  with  all  the  glaaaaa 
throughout  the  liat  Hence  by  this  prooesa  we 
raduoe  all  the  media  to  one  ataodard,  and  oaa 


sldared  ali 
diatanoe  C 


,  but  the  whole  speotrom 
oonnt  ia  evidently  nearly  double  tho 
It  varies  slightly,  as  the  following 
wiJJ  Show.  Taking  C  F  =  1.000,  and  addin* 
bogetiier  the  three  nnmbera  in  tha  second  line  ot 
ensh,  wa  find — 

For  Ho.  1  AG=  1,M« 
„  10  A'U'b  1,92S 
„  SB  A'G'  =  1,318 
„  40  A'Ca  1,984 
„  W  A'C-  1,969 
The  variation  ia  evidently  moat  marked  in  the  more 
diapenive  flint  glaaaea. 

We  are  now  in  a  poeition  to  Dompara  the  eSecta 
of  the  combination  of  two  or  more  glaaaea.  If  the 
tabular  nnmbera  agree,  it  ihovra  that  the  apeotr& 
are  similar,  no  matter  what  may  he  the  aetual 
dispersive  power;  and  we  may  reaaonably  inter 
that  taeb  a  combination  wonid  be  acbromatlo^ 
beeaute  the  glasses  similarly  disperse  the  light  in 
...    ..,.._     .....  . f ooinbined 


opposite  direo' 


Bnt  two 


;e 


leave  a  useful  exoeaa  of  refraction  In  bvoor  of  ona 
of  them.  Wemuat,  tberafare,Beektooombineone 
glaaa  with  another  which  is  muoh  lower  in  the  list. 


dispetalTa  power  must  be  mat 
if  oomparatively  high  diape 


vith   anoUier   of  oomparatively  high  diapei 


[2T2G3.] — As  there  ia  continually  new  Intereat  in 
the  matter  of  soldering,  a  few  remarks  on  tha  aama 
may  bo  of  use  to  new  readera.  Bolderlng  depends 
on  the  property  alloya  or  solders  poaaess  of 
melting  at  a  comparatively  low  temperature,  and 
of  nnitmR  in  the  molten  state  with  the  aurfacea  of 
metals  in  the  solid  state,  this  imion  only  taking 
plaoe  when  ;iure  metal  at  the  temperature  ot 
melting  aolder  touches  the  latter.  To  keep  a  pure 
metallic  surface  at  tbia  beat  it  ia  covered  with  a 

■    "    *         wl        , 
oxygen,  prevents  o^iidatlon 
allow  solder  and  metal  to  nnita. 

In  caaea  where  the  aolderingirc 

to  heat  one  of  two  pieces  to  be  joined,  it  (the  piece) 
ahoald  be  heated  aeparately  and  tinned,  after  which 
a  aonnd  joint  can  be  nude  with  the  aolde ring-iron. 

To  tin  irronght  and  cast-iron,  Gle  and  aorapetha 
surface  to  be  tinned  until  there  is  no  speak  of  diit 
left,  then  bruab  over  with  flux,  and  dip  In  molten 
Bolder  or  tin  ;  or  cover  the  iron  with  flux,  heat  it, 
and  with  a  stick  of  solder  dipped  in  flux  rub  ovei 
tbe  surface  until  tinned.  Bhanid  icon  in  this  case 
not  tin  readily,  take  a  pleoe  of  sal-ammonia^  and 
whilst  hot  mb  the  aurfaoe  till  all  is  tinned.  Spirit 
of  salts  applied  with  a  bruab  will  alto  have  the 
same  effect.  To  tin  copper  and  brass,  clean  with 
sand-paper ;  paint  on  flni ;  heat,  and  apply  stick  of 


aolder  dipped  in  flux, 

readily.     Or  dip  tbe  copper  ur 

salts,  maih  off  the  MorlU  form 


rface  ahonld  ti 
brass  in  apiriU  of 
with  finx. 


heat,  and  apply  flux  and  aolder. 

Lead  and  sine  hardly  ever  want  tinning.  The 
former  ahonld  be  raaped  and  aoraped  parfeoUy 
olean,  covered  with  flux,  heated  carefully  (to 
avoid  melting),  and  Bolder  applied  with  flux. 
The  xinc  would  be  tinned  by  applying  spirita  of 
aalta,  beating,  and  tinning  with  aolder  dipped  in 
the  acid. 

To  tin  tbe  aoldering-iron,  wben  hot,  file  tbe  end, 
and  rub  in  a  hollow  formed  in  a  pieoe  of  aal- 
with  a  Btick  of  aolder  at  the 


The  beat  flux  to  use  In  all  cases  is  chloride  ot 
line,  made  by  dissolving  bits  of  line  in  apirita  of 
aalts  until  tbe  acid  will  take  up  no  more. 

ohioride  of  line,  bnt  ia  not 


/  ; 


9    ^ 


-=         -      '  4..^ 


i--. 
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-WUl'^M.  S.'Met  me  \ 
learn  abuat  the  battery 
I  regret  I  cannot  giva 
polariaer,  aa  it  would  ii 
being  obtained  were  J 
Dor.  asks  for  this,  an< 
and  the  negative  ela 
given. 

I  may  mention  theie 
amateurs  with  full  pai 
tion  and  management 
oonatantiy  being  askf 
which  shows  there  ii 
kind. 

Having  touched  u] 
question,  we  are  in  ■ 
the  economical  side,  a 
to  touch  on  the  diffe 

cell. 

First,  Internal  Kesi 
of  waste  by  reducing 
said  that  this  resistan 
in  primary  batteries  it 
so  they  are  not  self-rc 
not  avoid  internal  r 
things  to  diminish  1 
high  conductivity  of 
And  proximity    of    tl 
diminish  this.    In  mc 
use  porous  cells,  whioC 
to  the  passage  of  the  < 
as  large  a  surface  as 
limits,  as  porous  as  po 
make  them  very  pore 
different  fluids  to  mix 
flo  the  right  density 
Ascertained  by  ezperii 
certain  extent  check  1 
by  taking  care  that  tl 
the  same  specific  gray 
plications  occur  whic 
this  direction. 

Locai  AclioH,—Thi( 
theoretically,  such  s< 
Aoid  do  not  attack  z 
tone  of  chemically  m- 
is  far  from  this.  Fi 
alia,  iron  and  arsenic, 
negative  to  zinc,  and 
electrical  contact  witl 
the  zinc,  also  inconta- 
4Urcuit  is  formed,  ani 
eaten  away. 

To  avoid  this,  th( 
covered  with  a   film 
combines  with  zinc,  I 
with  it  an  alloy*  or,  a. 
omalgam    (an    interi 
amidgam  is  floated  o 
cury  quite  pure^  and 
posed  to  the  acid,  w 
the  circuit  is  complei 
Wa«teqf0.riilant,— 
liquid  becomes  used 
becomes  more  slu^g 
largely  mixed  or  dil 
forms  after  bping  de 
cannot  then  take  up 
jtnd  so  partial^  pola 
remedy  for  this  is 
economy  sets  a  lim 
Add.    The  loss  of  de; 
in  the  better  forms  ( 
Increase  of  Besiita 
that  as  a  rule  acids  a 
«alts.    For  instance, 
conductor  than  zinc 
active. 

The  only  remedy : 
resiatanoes  change  b 


[27258.]— WITIK 
<mentioned  by  **  Ho 
I  should  say  it  i« 
ordinary  chisel  for 
dark  straw,  or  that 
An  ordinary  chisel 
is  by  no   means  a 
will  make  a  wire  ed 
A  burr.    A  wood-soi 
but  is  too  soft  a  tem 
I  find  in  general  t 
is  a  good  indication 
is  much  confusion 
amateurs  are  unabl 
standing  the  princi 
there  are  two  mea 
meroial  "temper 
carbon  in  a  steel, 
large  proportion  o 
tinct  from  the  nij 
cess  of  tempering., 
of  tompcring-pne  u* 
and  tempered  in  one  . 
steel  Is  irat  brought  to 
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A   VVoisKsiji.!'  A(»/.i;. 
M.M.Ir.K  ""  ii  I.il.  of  hrokin  rnilMonc.  always  ♦*.  u 

'*,*'.."*'!•  '"  "<•*'  ^  w..ikiiuin  cut  himself  war 


•ii.fi, 
f 


••".     ...  I*  I  MIC  III  ii..(.  a  wiiikinan  cut  hii»ia#.i^ 

"•;» "»»'.V  .l«,.K..nM.,  t.iol.  tho«Kh  1  o     ftin  "*"' 

.1-  /--  1..  ...luly  l,«ht  ,,i,M.<.«  ..f  WCK^  ^'^?^7^« 
..If.... .  ,.„„|,„|  ,„,.r  ,,,i^  MMium^ly  chimVv  i..}^'^ 
;.v..M.  .„,.     Th„  l..„,„,  .,f  i„,„tl«  i«    ft^.?^^^>'^g 

P>;'I"»Y;).-«»'«1  Iho  h«ndl..  cun  heTnJ^V"  '^ 
»li»M  Hin  worktiuii  riM|«ires  to  whettho  IVi   ^^  **"^ 

•**■  «^ge.    Sir 


*'  ~  -  "^    *  - '  •'  L  *  ".    -  -  -  - 

""'"■"■''^■-   -—  Z       r:  .>  r- 

-tiT  v..rit  h:i:.c  :  wa:./: 
•■'t  ^a'try  j  arli?.r^— 
"»e  c;ise  in  .ioe?t;on. 
laat  large  quantities 
"■*^e  in  a  ruoni  aimn? 
perceuiage  of  oxvger 
the  hjdr..gen,  if'thu 
^ith  s^onie  other  Ud 
pound  ? 

Af  the  former  of  tl 
°^y  original  answer  i 
i^fter    all.       l    ghou! 

■^vensiogtonian"  tt 

SH( 
.  [2<'2ri0.] — ACTIM 
in  au  article  in  iLe 
three  years  ago,  I  t 
to  practise  gazing  i 
^.bjeota  for  several  a 
8»8ht  prevented  m^ 
pages  of  the  •K.M 
* Jm.  from  the  eye. 
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Mr  sight 


■nd  tCrouK,   and   I  oin  re»d   tbo 
ith  aue  M  >  diatanoe  d[  Gin. 

BriKhtoulaJk. 

FOB  HOT-AIB  BKOINB. 

B  drawine   inieitcd   in  Utt  iigui 

^d  the   nme  >iiB  ul  lent;  it  I. 

>  bllf  ths  aizp,  BO  &1I  oeBiurBment^ 

td  bj  7i  insteid  of  -i.     The  in.id- 

.tn  II  13m. ;  stioke  of  diiplMsir. 

orkiag  cflinder,   4)in. ;   ttrnke  c-I 

id  for  "five  iron  aerew^"  finp  iron 

••  ths  oS  ayliDdei,"  read  ttap  Kid,- 

J.  Seal. 


ES   TO  QnERIES. 

MHWn,  Oortitpondmti  artrupta- 


vfbile  in  nae.  I  oui't  idriis  jou  to  pat  mora  than 
two  wheela  on  one  apindle,  bcoanac  in  talking  U,<> 
middle  one  on  and  oS  the  aarew  threada  get  rubbed 
and  filled  witfa  pattialea  ot  emery,  whiilh  BOOn 
iraari  the  nata  looae.  In  a  gtinding  ihop,  wbtn 
tbrea  or  fuar  wbeela  are  inouDted  on  one  apindb 
the  middle  one*  aie  ot  lead  or  leather.  Tba  wheeh 
abonld  be  held  between  briii  waabera  of  ■  diaoi. 
eqnulling  j  dim,  of  wheel,  a  pieoe  of  leather  iii 
tubber  k\a.  thick  to  be  intprposf  d  betweea  whetl 
and  wsaber.  To  ptevent  the  apindle  mating  it  L^ 
b«it  tinned,  i(  acrewed  only  at  the  ends. — A.  V. 
Shakespeau,  Luttichauttriate,  14,  Dteiden. 
[621-24.]— Slalco  Qkte.— No  dimeoaiona  given  ; 

gcKKibydriDlio  cement,  or  with  a  lining  oi  itop  of 
1  cement  made  ot  gnitapercha  and  pitoh  meltnl 
together.  That  nan  be  moulded  into  any  abapc 
when  warmed,  and  the  door  being  prea^ed  againi-i 

tained.    Or  it  might  be  poaaible  to  effect  a  cure  K 


The  bath  method  wonld,  I  think,  be  taifly 


a  threid.ii 


hi.uld 


-"  (not  "  filed  acrcw  ").— It.  T.  j' 
UftWl  Oil  (U.a)-Batora  thl_ 
-Tared,  initrs  details  moat  be  given 
^  kind  ot  oil,  <J,'a.— Ht.VkV  J. 
Bhaffield. 

jteo-Uftsnet.—I    eh  on  Id    think 
-tiUei 


I'Plpe.— Tbe  best  plnoe 
lanuder  water;  next  be 
jth,  aa  qnerist  aaya  hu  i 


■nseiileiit  of   OrtTBD   Plpea.- 

dlayuDrculumnii,  whers  sumuc 


1  to  them :  henca 


I   i 


t  the    "  oiilini 


rrunge- 


being  done  by  nutchii.g  the  edge 
n  the  wind  issues  between  block 
thelipof  the  pipe.  I£"i;.  II." 
■  little  rudimentary  iuCormjtion, 

nite  queatlonB,  no  duubt  ho  will 
nt  toanawec  faim.— X.  K.  Child. 
twaitis  Statuary.— It  ia  not 
bii  question  without  knowinfi  of 
bronze  "  horacn  are  made  ;  but 


t  they 


™Pper-,,lt't 


baaiunal  bi 

L(ur  he  would  find  no  diffiuullj 

t   Stone. — You  may  possibly  be 

.   meot  the  dirt  bymeantof  aietui 

}p^  to  theeaiving  ;  butfui  £ui:"  : 

paint  the  fun'    '  '-  - '-"- 


ith  a  (Olu 

ion  >. 

he    Thamea   Embank- 

but  it  wonld  be 

•*e  it  aloi 

•  and 

let  it  get  dirty. 

'^CT, 

.  ot.- 

<>urae,  be  «aabed 

i   toJ.fl  .'— SA.ifL. 

Wheela,- The 

ally  small ;  in  a 

:  the  hole 

ot  eentral 

the  wheels  should  be 

.Ian  turne 

al  wa 

Uimond  wo 

ildb 

.r^la 

.rfVleeltu 

Ded 

on.  Tbe  >ptndle 
«  iin.diam.be- 

«t  Sin.  «ill 

be  about  aa  looir  aa  It  1 

-  to  have  it  witbont  ita  aprmging  1 

lais.- Scs.  DUR. 

[e212J.]-PIniiT  BrM«.-It  wonld  ooat  more  t-j 
extract  the  iron  fiiinga  from  this  meUl  than  it  i. 
wortb.  Use  it  f<i  a.>me  casting  that  will  not  ic- 
qnlre  turning,— KoI-'sdEH. 

[n2l3T.]— Bnoanatlii  Cerate.- It  ia  to  be  re- 
gretted that  qn«ri>ti<,  when  asking  quea'iona,  art 
■1  timea  >o  indefinite.  Presnmabl;  "Amateur  ' 
means  the  material  need  in  encanslic  painting.  1/ 
BO,  the  powder  or  cerate  ia  mads  by  adding  in 
IKittiopa  at  a  time  powdered  miatio  W  melted  vhit'.> 
wax.  until  there  are  equal  weigbta  ot  tbe  twc. 
Ponr  into  Eold  water  and  reduce  to  powder  in  n 
morlsr.  This  powder  is  mixed  wiib  the  daaireil 
pigment,  and  the  mixture  melted  on  the  canvaa  Ur 
wuod,  OP  whatever 


\Vh. 


ml.  i 


ia  coated  with  wbite  wsi.  spread  with  tbe  aid  of 
heat  and  arlistiu  taite,  and  iinully  polished  wbcE 
coldby  rubbing.- iJAtiL.  ItAV. 

[>;2(.13.]— Hollotjpo.— This  querist  abonld  loul 
through  the  hack  vulumea  for  mauy  BTticlei  anrS 
notea  on  tbe  miidern  ])botoi;rsphio  printing 
processea.  Let  him  try  ^o.  lOMI,  ■■  Pholographii: 
Printing  Snrfacea,"  p.  2111.  which  will  give  him  an 
idea  of  tbe  principles  and  details  auffident  to  pu: 
them  into  practice. — J.  II.  J. 

[62148.]— Pyx0t80biiio».-Tha  following  ia  > 
reoipe  for  a  blue  liengal  light.  Kitratv  of  liariuEn 
2U  part),  sulphur  :!3  parts,  uxychloride  of  copper  IS 
partB,  sulphate  uf  potash  IT  parts,  chloride  uf  lead 
2  parts  ;  mix  these  well  together,  than  add  31  parte 
of  chlorate  of  potaah.  Place  the  compubition  in  a 
pillbu.i,  and  ou  tbe  lop  place  a  piece  of  tisaue  paper 
connected  with  quick  mituh.  A  lance  is  a  tube  oC 
paper  iia.  in  diameter  and  ilin.  long,  filled  witli  a 
while  ur  culuured  compusitiuc.— C.  H. 

(G2150.]— Loaiy  Portable  Engine. —How  can 
any  one  explain  without  knowing  sumethina  g£  the 
iixe  and  nhspe  uf  this  engine  or  builer  t  Tbe  bsaL 
way  would  be  to  call  in  aome  one  akilled  in  doing 
luuli  repairs. — A.  U.  W. 

182163.] -Long  Train-mna  In  the  11.9.-1 
think  the  longeat  run  that  ia  done  in  regain  work 
i*  the  trip  from  Xew  Yurk  to  Philadelphia 
jli  milea.on  (he  Philadelphia  and  Reading  rail- 
road.   That  ia  the  line  on  whicb  tbe  famous   8! 

Tide  p.  6I'I,  No,  1011,  and  the  comment  on  p.  63!i 
of  tbe  foil tJ wing  number.— Nus.  DOR. 

[ll2IT4.]-SpaiTOwa.-Tbiaia  a  difficult  matter. 
It  might  be  out  uvtr  by  washing  or  rather  laying 
on  two  or  three  coals  of  the  following  :—Liuif 
tbotongbly  tUked  with  talt  and  water,  beat  int<i 
thick  pasty  state ;  let  thia  stand  {or  two  bourB,  ami 
then  add  B^im  milk  and  weli  mix.  Firat  coat  thin, 
the  thatch,  and  don't  pui 
second  coat  on  till  ths  hrat  hap  dried.    This  is  per- 

\e  entire  root  should  keep  them  off.— B.  F. 
[I>217ti.]— Uaaauremeut  of  Sorfhoa.— Seeing 
iat"P,'a"  in tertating  query  has  not  tet  drawn  ■ 
itter  auIutioD,    I   modestly  oSer   i 
method ;    not  becauae  of  Ita   fanoie 
le  he  says  be  can  think  of  only 
ot  tbi        ■  ■ 


ofsll. 

practit  .  __ 

it  would  be  neceaaary  to  conatrnct  a  table  of  co- 
efficienta  of  adhesion  of  fluid  on  inert  areaa  of 
different  materials ;  and  corieotioni  fur  tempera- 
ture, and.  possibly,  atmospheric  presiure.  I  fsar 
trsapaBaing  unduly  on  the  valuable  surface  of  ths 
Enolibh  Mechanic  whilst  tresiing  nf  other 
surfaces  ;  but  it  desired  and  permitted.  I  shall  feet 
much  pleasure  in  going  further  into  this  subiect, 
and  in  furnishing  a  aketch  of  the  iaatrument  which 
I  conceive  might  accompliah  the  purpoae  in  qnes- 
tion,  on  the  principle  I  have  indicated. — £1.  ST, 
EDMU.VDa. 


admit,  goea  mach  against  Hiving  them  a  meteoric 
origin  ;  but,  due  to  tbe  small  mass  uf  the  moon,  the 
surface  matter  would  be  much  easier  to  diaplacs 
than  the  rams  material  would  be  here,  asy, 
in  proportion  of  6  lo  1.  The  surface  ia 
probably  much  disintegrated  it  the  matter 
rraemblcB  our  joolis,  even  it  we  only  allow 
fur  the  wide  range  of  temperature  to  which  it  baa 
been  exposed  monthly  for  ages.  The  anrfaoe  may 
in  many  caaes  be  composed   of   Band  or  cinders. 

very  probably,  I  think,  that  not  only  the  small  but 
the  largest  craters  may  be  tbe  result  of  meteotio 
downfall  at  an  early  stage  of  the  moon'e  history. — 
Tac. 

162182.  ]—Blaotrlo  Clock  for  Factory.— To 
H.  AUHTIK.- 1  think  "  Uannfacturing  Electri- 
cian "  will  find  tbia  akatcb  to  answer  his  purpose. 
A  and  U  are  part  aection  uf  dial ;  C,  huur  hand  ; 


outset  ipring  insulated  ;  E,  bearerB  in  metallie 
lettiun  with  one  ot  the  rings  on  disl ;  F,  wirs 
1  on  braaa  roller  which  baa  twp  piecea  of 
lite  faatened  on  aa  shown.  This  piece  of 
mecbtniim  is  plsccd  faetveen  the  V  and  VI.  The 
iketch  shows  cunnection  juat  made  ready  for  ling- 

{6218.1.]- Wooden  Pendulnm.— To  "  A.  W." 
lUd  '■  W.  J.  II.-— I  should  be  greatly  obligad  by 
rour  sending  me  your  addreases:  mine  1  advertise 
low.  as  I  mav  bo  able  to  help  yon  in  your  demand 
For  the  moment  tbe  only 


aggeation  I  hav 


I  that  ia  lleckett'a.     • 

>  have  get  a  good  house-clock. 


W.,''   alloW  _      ...   ... 

thoroughly  saturated  with  paraffin  by  heating  tl . 
two  together  in  an  iron  tube,     I  dicf  not  consider 


u  one-third  that  of  l.p.  cylinder 


Thi 


he  wbola 

lurie    ba    expanded    th 

ich 


.  la  certainly  no  light  matter  to  readily 
a  practical  one.  The  method  which 
occurs  to  me,  and  which  I  shall  term  tbe  balk 
intllini},  eonaiata  In  itumeraing  the  body  in  a  bath  of 
suitable  liquid,  and  upon  withdrawal  noting  the 
quantity  ot  liquid  aubtracted.  The  obstasls  herein 
II,  of  oourae,  the  capillary  attraction  wbich  would 
ba  aaaerted  in  antfaoes  uf  anch  extreme  irregn- 
laritiea  as  ground  glsas,  to, ;  but  this  same  causa 
nould.  undoubtedly,  in  theory  as  well  aa  praolice. 
lief  sat  the  possibility  of  the  application  o!  "P.'a" 
llght-interceptiun  method.  Of  the  gat-ooclaBion 
theory  I  will  not  vsntnrs  to  say  much.  It  appears 
Lome  that  tbe  obstacle  cited  would  equally  apply 
ia  tbia,  which  I  consider  the  least  pracUoal  method 


etween  tbe  cvlindera,  and  which  in  practice  is 
inaiderable.  Neither  in  the  ease  wsa  cuudenaation 
in  l.p.  cylinder  taken  into  con  aide  rat  ion.  1  presume 

from  indicatur  card  ;  but  I  answered  what  to  my 
mind  was  cne  of  tba  many  exaDiination  quCBtiona 
which  appear  about  this  time.— T.  C,  Bristol. 

rc 2208,]— Contact  Broakar.- To  Ma,  HlOOS. 
— The  vibrating  spring,  aa  should  be  seen  in 
tketoh,  is  out  in  twi 

and  tempered  Bleel  let  into  the  two  pat  ^._ 

—   _.  .    __.__ji i;_u..^  beyond  lower  end  o( 


t  baae.    A  tongue  of  hard 
nto  the  two  parla.    A  ri^ 
1,  extending  alighlJy  beyond  lower  end 

iart  of  spring.  This  prinatple  ia  l.. 
,  being  required  tor  apenial  purposes  only 
— vii.,  that  ot  photographing  spectra  of  gases,  Ao., 
and  ita  full  explanation  might^ie  uninteresting  to 
"  Holland."  A  is  ahaid  and  tempered  ateel  arbor, 
turned  down  ao  aa  to  leave  a  fiange  near  i  for  a 
double  shoulder,  beyond  whicb  at  v  Is  a  oheek- 
s«rew  cut  in  a  lathe,  Hiresila  qI  -nUuiiLuii'vit^^-^ 
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pollihad  to  pr«T*>it  mbuqnant  weir.  P  ixe  the 
Bo-oalled  platinum  poiatt  lilTsi-ioldaTsd  on  to 
Mpper  blU  which  St  uotii*I«1v  into  holci  |m.  deep 
of  Iron  urew  of  knutoie  and  bran  aorew  of  np- 
right,  finiihed  with  a  tapez  sountcnink,  and  suilj 
rgnioTable  when  wom  ont.  Theie  preoaationi  an 
fonnd  naneeeuaiy,  however,  from  the  feet  that  Che 
platinmn  hai  not  peTCBptibl  j  burnt  awaf  ainee  fint 
pot  on.    At  t  ia  a  braaa  diae  loiewed  to  ateel  arbor, 


and  a  miUed  ebonite  nut  fitted  on  t*  a  eqoare  ^in. 
long  on  end  of  arbor,  and  aoiewed  to  dlie  ai  iboirn, 
Ivor;  or  an;  other  EOn-oondnotor  ma;,  of  conrse, 
be  naed.  jUl  other  mattert,  it  is  hoped,  are  aelf- 
eiplanatorr.  Soala  nearl;  Jin.  to  the  inoh.  '- 
GBOBOE   HlOGS.  , 

[62228.]— Alg'obraio  a-eometry.— A  peraon 
with  a  tmowtedgfl  only  of  Baolid  and  algebra  nan 
apply  algebra  by  a  ^neral  method  to  prove  piopo- 
aitioai  on  geometiioal  magoitiidea — whether  they 
be  linear,  ■npeiQoial,  or  angolar  magnitadea— bat 
not  to  prapoaitiona  relating  to  geometrioal  Ip'—  ■ 
however,  it  will  fiiat  be  neeeaiar;  that  he  i 
pert  at  working  oat  algebra  with  literal  noefficienta, 
and  not  merely  with  noinerioal  Ooefficienta,  (or  it 
ia  the  former  only  that  cad  be  applied  to  inveati- 
gate  the  propertiea  of  geometrioal  figntea.  On  the 
oUier  haiid,  there  are  ouJ^  two  propoiitioiu  in 
Bnclid  on  which  the  applioatiou  of  algebra  to 
geometry  really  dependa,  for  aa  Lardner,  in  bia 
edition  of  Bnelid,  aaya :  It  ia  by  the  influence  of 
thii  propoaitioo  (L  47)  and  that  which  eaUbliahee 
the  aimilitnde  of  eqai-angular  trianglea  (VI.  4), 
that  geometry  haa  been  brought  under  ' 
dominion  of  algebra,  and  it  ia  upon  theee 
principlea  that  the  whole  acienoe  of  trigonon 
u  founded."  The  method  of  pioceeding 
braioaUy  la,  indeed,  a  method  of  meamrln^ 
•nrveying  tliB  geometrioal  linea  and  lurfaoei, 
and  though  no  ilandard  of  meaaurement  ia  de- 
noted oonlrary  to  what  at  firat  might  be  expected, 
yet  that  ii  beeanae  whatever  be   the  aaaunted  unit 


t  (whieh,  theoretioaiJy,  may  have 
any  fiaite  valuej,  it  alwaya  dinappeaia  whenever 
different  magmtudei  of  the  aame  kind  are  oom- 
pared  together.  Proving  eqnality  by  menaoratioa, 
aoaording  to  the  algebraio  method,  ii  quite  aa 
aatiafaetory  aa  proving  it  by  superpoeition,  aocotd- 
i__  i_  .1 f ._:„,  — ....J     ^^  indeed, 


oorreaponding  linea  to  oaiuoida  ia  a  me'chanioal 
operation,  but  thia  objection  ia  altogether  ground- 
leaa.  It  may  be  aaked,  What  are  the  advantagea  of 
applying  algebra  to  geomsti?  7  Without  entering 
foUyintotbii  qaestion,  it  will  be  saffideat  here 
to  point  out  that  in  the  purely  geometrical  method 
wp  carry  on  our  dedaotiooa  mentally,  whereas 
in  algebraic  geometry  we  write  down  the  aeveral 


K^ 


auooeaalve  atagea  of  our  opcrationa,  and  jnit  ai 
written  arithmetic  ia  a  far  more  powerful  meana 
of  oompatation  than  meotal  arithmetic,  ao  in  many 
oaaee  the  algebraio  method  ia  far  more  powerfnl 
tlua  the  geometrical  method.  Bat,  moreover,  the 
algebraio  method  poeaeaaea  nniformity  of  proceaa, 
wbieh  the  other  doea  not.  I  ahould  think,  how- 
ever, that  the  only  practical  way  of  giving  a  die- 
tinot  idea  to  the  munlUated  on  thia  anbieet  ia  to 
give  aome  eiamplea  in  eiplanalion  of  it,  and  if 
"  J.  K,"  and  ineh  othen  wul  work  out  for  them- 
aelvei  the  four  following  propoaitloua,  and  eon- 
aider  well  the  meaning  of  the  reaolta  they  obtain, 
thg;  ahonld  then  have  a  tolerably  good  inaight  into 


liderably  their  powera  over  qneatLoua  ^ 
metrical  magnitudee.  Let  AB  C  [Fig.  1)be  atrl- 
— '-  — -ht-angled  atC,andl8tthehypothenuieAB 
9d  into  two  equal  parta  at  E  ;  it  ia  required 
algebraioatly  that  the  line  C  Bl  ia  equal  to 
half  the  hypothenuae  ABorCE^AB>^£B. 
Draw  the  perpendicular  C  D.  By  conaidering  the 
figure,  we  may  eaaily  perceive  that  if  the  leugtha 
of  a  certain  number  of  tbeie  linea  be  luppoeed  to 
be  given  in  nombera,  we  ahonld  be  enabled  thereby 
tofind  the  lengths  ot  all  the  other  linea  in  numbers. 
Thui,  we  may  consider  a  certain  t 
aa  independi 
gat  of  them  aa  . 
ties.  It  ia  requisite,  in  the  .  , 
what  ia  the  leaat  number  of  thele  linea  that  may 
thua  aerve  aa  data  for  filing  the  lengtha  of  all 
the  linea  in  the  figure.  If  we  imagine  the  length 
of  only  one  Hue,  such  aa  A  C,  to  be  given,  though 
we  conld  then  determias  the  poeition  of  the  line 
C  B,the  angle  C  being  a  right  angle,  still  there 
would  be  no  data  to  determine  the  point  B,  and, 
oouaequently  all  the  other  linea  would  have  no 
determinate  lengtha.  Bat  they  would  have  deter- 
mlnato  lengtha  if  both  A  C  and  C  B — or,  indeed, 
any  other  two  linea  in  the  figure — be  conaidered 
aa  given.  It  thua  appear!  that  two  ia  the  least 
number  of  linea  that  can  aerve  aa  tbe  required 
data,  and  alao  that  it  ia  optional  whioh  two  of  them 
we  employ,  and*Bo  it  would  be  a  detenniuate 
problem,  if  the  leogths  of  any  two  of  these  linea 
be  given  in  nnmbeca  to  find  the  lengths  of  all  the 
othera  in  numbera.  Aooordingty,  in  working  out 
the  preaeat  theorem,  we  are  to  consider  any  two  of 
these  lines  aa  independent  or  arbitrary  qnantitiss, 
and  all  the  others  aa  dependent  upon  theaetwo 
alone.  In  olher  worda,  we  may  oonaider  two  lines 
aa  known  qnantitiea,  and  all  the  others  aa  un- 
known, and  the  method  of  operation  will  then  con- 
sist in  expreaaing  the  unknown  in  terma  of  the 
known.  Now,  what  are  sufficient  data  to  determine 
all  the  linea  geometrioally  mait,  of  course,  be 
suffisient  to  detormine  them  algebraioally.  Where- 
fore, if  the  problem  were  piopoeed,  "given  AC 
=  a,  and  a  right  angle  at  C,  find  the  algebrais  ei- 
presaiou  for  the  length  of  CB,"  that  problem  could 
not  be  solved,  unleaa  another  quantity,  auch  ai 
C  B  =  6,  were  alio  given,  and  then,  since  the  length 
of  C  B  could  be  deCermioed  geometrioally,  it  should 
also  be  expressible  algebraically  in  terms  of  a  and 
6.  NoWj  the  algebraic  method  of  demonatrating 
propositions  of  this  kind  depends  upon  the  follow- 
ing aimple  principle  ;— If  any  geometrical  magni- 
tudes be  equal  to  each  other,  the  algebraic  exprea- 
sions  which  denoto  them  must  each  be  the  aame, 
provided  thoae  expreaaions  contain  only  thi 


idependeut  qnantitiea.  Indeed,  to  auppoae  othet- 
..ise  woald  in  effect  be  snppi^ng  that  though 
those  magnitadea    are   geometrically   equal,    still 


tion  manifeaUy  absurd.  Not  only  equality  of 
magnitude,  but  any  similar  relation  of  magni- 
tude, can  be  establiahed  Id  the  aame  maoner. 
To  prooeed  now  with  the  demonBtration.  Let  A  B 
=  X,  C  B  =  jf,  C  D  >^  >,  D  E  -  c,  alao  A  C  o  a, 
andCB  =  b.  Since  the  anglea  at  C  and  D  are 
right  anglea,  we  have  from  Euclid  CE"  =  CD' 
+  D  B«  (L  47)  and  C  D>  «  A  D  .  D  B  (VI.  6), 
tiioa  we  obtain  from  the  figure  the  two  equationa 
y'  =  »'  -t-  e'  and  i'  =  i'  ~  c'.  In  thoae  two  equa- 
tiona there  are  four  qnantitiea  involved,  x,  y,  i,  c, 
and  aince  we  are  at  liberty  to  oonaider  two  ol  them 
aa  known,  there  will  thns  remain  two  alao  as  un- 
known. But  those  two  unknown  quantitiea  can 
be  determined,  ainoe  there  are  two  equationa  to 
determine  them,  and  the  demonatraticn  reaolvea 
itself  into  the  algebraic  problem  of  finding  j-  and  y 
in    terms    of    >    and    r.    Doing    thia,    we  find    i 

=  V'  "'  +  ''  ""^  y  =  V'^  +  '' '  ""*  *'""  "'  "* 
that  the  algebraic  expreasiona  for  x  and  for  ^  are 
each  the  aame,  aa  they  abouid  neceaaarily  be,  aince 
if  the  linea  themaelvea  are  equal,  their  measure- 
menta  onght  alao  be  equal.  To  perform  the 
demouatration,  however,  in  a  more  thoroughly 
algebraic  manner,  we  should  not  pass  beyond  the 
first  book  of  Kuclid,  and  instead  of  r  and  j  let  a 
and  6,  the  two  sides  of  the  triangle,  be  aaaamed  aa 
the  two  independent  qnantitiea.  Then  ^  can  at 
once  be  expreised  in  teiina  of  a  and  A,  for  we  have 
2  =  i  ^a'  +  6\  But  in  the  equations  for  finding 
y  there  will  be  aix  qnantitiea  involved,  a,  4,  j-,  y,  r, 
I,  and  aa  two  only  are  allowed  aa  known,  ao  four 
muat  be  considered  aa  nnkuown,  and  therefore  we 
mnat  take  four  equations  from  the  figure  in  order 
to  determine}!.  Let  us  then  take  the  four  eqaa- 
tiona43:'=  a*  +  J",  a'  =  i'  +  (x  -  n)»,ji'  =  o' 
+  j'  and  f  =  i'  +  (z  1-  p)',  from  which  wc  shall 
findy  =  t  V<<*  +  ^'i,  *'>  ^^^  '^°™'  "  before,  the 
algebraic  exprcasion  for  y  ia  the  same  as  fur  x.  Bj 
thai  performing  the  demouatration  of  the  aame  pro- 

Kaition  in  different  wsya  we  can  verify  ourreanlta. 
performing  it  in  one  way  only,  aa  we  have 
the  choioe  of  the  independent  quantities,  faoUity 
of  operation  will  generally  be  afforded  by  a 
jadioloaa  seleetion  of  them.     It   should  be  pat- 


magnitndes 

oe  uie  same,  provided  the;  oontain  on 
independent  quantities.  The  reason  ia 
eipresaious  were  not  the  aame  when  fir 
they  conld  not  afterwards  be  made  a 
strange  anomaly  would  then  ocour 
algebraic  results  would  lead  ns  to  a  f 
sion;  for,  aa  each  of  the  qnantitiea  invol 
independent  of  any  other  of  them,  there 
meana  of  obtaining  aamenesa  by  euba 
one  qnantity  any  value  in  terma  of  anot 
with  regard  to  the  linea  A  E  and  ( 
algebraic  expreaaions,  in  terms  of  a  ai 
we  have  obtamed  foe  these  two  lines,  d 
out  the  aame,  and  if  we  thought  of  m 
the  aame  by  giving  to  b  some  particalar 
regard  to  a,  or  cicc  reria,  auch  a  the 
imply  that  the  value  of  A  depended  npi 
such  limitation  existe  geometrically,  a 
be  of  any  length  whatever  without  an 
the  length  of  AC.  Only  one  thing  mi 
tobe  noted  for  fully  oomjKehending  Ih: 
If  two  algebraio  eipreaaiona  are  eqi 
other  for  an  infinity  of  particular  valnei 
be  identical  expiesaiona.  Now,  the  for 
obtained  for  representing  the  linea  A 
require  to  be  equal  to  each  other  for  an 
valnea,  consequent  on  the  infinity  i 
lengths  that  C  B  may  have  with 
A  C,  and  the  only  way  that  they 
this  condition  ia  that  the;  must 
the  aame  algebraic  eipreaaion.  i 
example,  let  U  N  and  L  H  (Fig. 
two  chorda  of  a  circle  which  inte 
other  at  right  anglea,  thua  forming  of 
the  four  aegmenU  H'B,  B  N,  L  B,  and 
required  to  prove  algebraically  that  1 
deteribed  on  these  four  eegmenta,  whe 
gether,  will  alwaya  be  equal  to  the  aq' 
diameter.  Conaider  firat  the  date  nece 
the  leogUiB  of  the  four  aegmeute  geomel 
the  radius  of  the  circle  and  the  length 
pendicular  C  A  on  H  N  be  considered 
would  enable  ua  to  Gx  the  chord  M  N  ,'  t 
chord  L  U  wonld  be  indeterminate  onl 
line,  anoh  aa  C  D,  be  alao  conaidered  giv 
propoaition,  therefore,  it  ia  lawful  to  en 
independent  quantities  for  performing  • 
atration.  Let  the  radiua  =  r,  C  A  = 
=  J,  The  method  of  proceeding  now  ig 
the  four  aegtnenta  in  terma  of  r,  u,  and  6 
equationa  from  the  figure,  and  then  WfiJ 
of  their  squares.  If,  geometrically,  the 
aqaareaof  the  four  aegmenta  be  alwayse 
aquare  of  the  diameter,  then,  algebn 
aom  of  the  squaree  of  the  algebraio  i 
that  denote  these  f our  aegmenta  must! 
vided  those  expressions  oontain  only  the  u 
quantitiea  r,  a,  and  b.  A  proposition,  ap 
a  different  kind,  ia  the  following  ona:- 
three  acgolar  points  of  any  trianj 
( Pig.  3)  three  lines  are  drawn  perpendio 
opposite  sides  ;  prove  algebraically  thati 
perpendiculars  intersect  each  other  in 
point.  Let  M  be  the  point  where  A  H 
D  C,  and  N  be  the  point  where  B  K  inti 
(supposing  it  to  be  a  different  point), ;  I 
line  D  U  can  bo  shown  eqoal  to  D  N,  t 
tion  ia  evidently  proved.  It  wonli 
here  to  draw  a  separate  figure  for  eg 
order  to  avoid  unwarcanteble  a< 
Since  ABC  may  be  any  triangle  whi 
evident  that  three  independent  qnantiti 
introduced  into  the  demonstratiOD ;  fo 
to  determine  any  triangle  by  meana  of  i 
the  three  aidea  must  be  given.  Insteai 
of  the  three  aidea,  let  us  take  the  three 
=  a  DB-=b,DC  =c,  and  aaaume  D : 
D  N  =  y,  then    the  demonatraticn  i 


la  of  u 


figure  the  triangle  A  H  D  ia  aimilar 
and  to  C  D  B ;  wherefore  we  have  the 
DM;AD;;DB:DC,  and  eonsei 
obtain  the  equation  cz  =  ab.  Vie  hai 
triangle  D  N  B  almilar  to.  K  S  C  and 
wherefore  we  have  the  proportion  D 
A  D  :  D  C,andoonaeqaentlytbeeqnatic 
In  these  two  equationa  there  are  five 
involved,  a,  b,  c,  x,  and  y  ;  but  as  we  ar 
to  employ  three  of  them  aa  known,  thei 
only  tW'i  for  the  unknown;  and  aince  « 
two  equaiioQs,  we  have  got  what  mnat  \ 
to  find  X  and  y,  and  therefore  to 
theorem. '  i,  fine,  aince  x  and  y  an 
equal  to  each  -jiixat,  the  three  perpendii 
therefore  meet  ^  ong  point,  as  was  req 
proved.  If  tbe^reg  linea  from  the  ang 
maUad  of  beii^  ^nwa  perpendicul 
opposite  sides,  w^^  drawn  to  the  middl 
"■"■  ""''  -  we  proceeded  to  ai 
he  three  Unea  wonl 
in  tno  same  pu.iir^^  wonld  findf  = 
y  :t  ^  D  C.  Since  ;  J  ^ux  of  s  aB> 
aame,  the  lioe^a  T  intaraeot  thns; 
mains  to  be  explai^  ,i^  j^  j,  that 
quanUty  appears  in^j,  ^^  inrtaad 
whieh  are  necessary  ij^t^mfne  tha  wi 


that  case,  whether 
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came  euoh  is  tbis,  where  lome  of  the  imle- 
deat  <[iianLitieg  <liiappeAr  of  thenwelves  from 

final  result,  without  being  eliminBted  by  aa,  it 
iofttes  It  peculiar  property  in  the  geometriaal 
ire  itMlf,  by  which  the  magnitiideB  that  those 
Uta  dsDote  us  quite  iadependeni  of  the 
ntitiei  thut  bRTB  ditsppeaied.  Thita,  ■!!!{:« 
'Tklne  of  z  or  ji  cantuinB  two  quantities  leu 

t   what  ia  suSoieat  to  drtenmne  the  Sguie,  it 


iadependeat  of  .  . 
gure.  Hence,  in  the  euln- 
a  algebraic  ceenlt  is  to  be 
icallj  M  faUows :— In  the 
—   -iterHOt  in  mie  point ; 


ira  that  this  vali 
maffnitDdcB  in  t 
1  OI  thi>  problei 
it«rpreted  "  geoi 
t  puce,  the  aire. 

■  manoyei  for  any  fiied  length  ofDC  , 

»y»  be  in  the  sune  point  on  D  C  that  the  thrw 
m  intenect,  even  suppasiiig,  Qratly,  that  the 
Kth  of  the  bue  A  B  be  varied  indefinitely,  and 
nodly,  that  the  inclinatiuu  of  DC  with  the  ba» 
Tariw)  iodefiuitely.  The  method  of  proving 
'Ucioa  on  the  intenection  of  three  atraigbt  line>, 
liven  in  these  two  laat  esLnmpleB,  is  qnile  dif- 
■nt  from  that  given  in  booliB  on  analytical  geo- 
try,_  where  it  is  dune  by  finding  the  equations 
Ui«  interKoting  liacs,  and  in  the  higher  aaalyBii 
!■  not  done  at  all  bo  enccinatly  by  Cartesian  co- 
liiulei  u  by  the  ase  of  trilinear  co-ordinatee. 
M  matfaod  I  have  given,  however,  is  jaat  at  prac- 
•Ue  at  any  other,  betides  preBenting  greater 
BpUdty  of  principle.  It  u  to  ba  observed 
mmghoct  the  openttiona  which  we  have  per- 
—  dthat  all  the  algebraic   resnlta  are  bomo- 

'»  when  freed  from  fractions  and  Bnrdt.  By 
i  ii  andentood  that  the  number  of  literal 
n  la  eaoh  oompODent  term  ia  always  the  tame 

■  ■17  one  leanlt  or  equation.    ConverBcly,  every 
'     io  expTCBaioD  admitting  of  geometrical  emt- 
io mutt  be  homogenmua  in  all  ita  cumponenl 

I,  lot  otherwiae  it  would  be  only  absonl  tc 
ik  of  equalling  or  combining  a  line  with  a  aur- 
,^liiiaBur£ace  with  a  solid.  In  amdoBion,  it 
Prbeiaid  that  algebra  ia  a  valuable  initmmenl 
m  ionttigating  geometrioal  propoeitiona,  even 
pM  anch  reqaire  to  ba  performed  ia  a  purely 


oonatriei  where  n  decimal  nyateco  has  been  adopted. 

Takeanew  oountrr— vii.,  Brazil;  there  the  nnit 
idiouloutly  Bmalt,  l,UUO  of  them  being  equal  to 
mt  3s.     In  Fortugal  the  unit  ii  twice  the  tiie, 

1,000  raia  being  equal  to  one  dollar.  In  Amerioa 
'  dollar  is  divided  into  lUO  cecU.  In  an  adver- 
ment  before  me  1  tee  an  artiole  quoted  at  nO 
tg.  Wbatideadoea  that  present  to  an  Amerioan's 
id  ?  Does  he  think  of  it  aa  j  of  a  doUar  or  at 
wot  nnitB,  or  as  eIi  ID-eent  units  ?     How  much 

simpler  is  it.  EiL,  being  2i  of  our  ahilling  units  ? 

The  greater  part  of  the  buiineaa  of  the  world  — 


■mrtiieal  u 
tfllilinata 


r,  tor 


e  the  problem  algebra: 


—  „, — ., -1   proof   by  deducing  from  each 

■p  in  the  algebraic  operation  the  eorretponding 
Maetrioal  relatiun.  gneh,  indeed,  was  the  coi— 
■ish  Nevton  followed  in  the  prodaotion  of 
Mtwotk  llie"Prinoipia,"— VLADiaiE. 
[•StSs.]— aonay.— Can  "  J.  L  S."  tell  ms  of 
r  aimplB  teat  ?    I  have  not  a  mienMoo[ 
Ba  ISO  some  itnff  waa  given  me  whic 
"d  M  ioap,  and  imelt  of  paraffin,  and 

■  nitiio  aoid  and  treacle.    Surely  thi 
jlfiaial    article.  —  A.   F.  Suakespeab,   LiLt- 
umti.  14,  Dreaden. 

[BnU.]  —  I>nodealinalB.  — Twelve  ia  a  very 
Mill  batter  number  than  10  aa  a  bate  for  counting, 

■  teaaoD  being  that  it  ia  diviaible  by  more 
rt«n  without  a  remainder.  10  ia  only  divisible 
'3  and  5  without  a  remainder,  while  12  ii  divisible 
'S,S,4,aDdG.  It  mast  be  bume  in  mind  that  12, 
— WiiuH  i  aa  one  of   iU  tactora,  can  be  halved 

■  halTtd  again  without  a  fraction— a  very  useful 
i^Bitj  for  practical  pnrDotea.  90,  the  number 
4agn«a  in  a  right  angle,  haa  not  thia  advantage, 
B  tSoagb  it  ia  divisible  by  6  digits  it  c: 
«itared.  With  regard  to  numbers  th. 
indhaj  a  natural  averaion  io  two  thin{ 
ftwral  bias  towards  two  thinga.  It  has 
to  to,  flrit,  large  numbera;  aaoondly,  fractions, 
^taa  a  bias  towarda,  fiiat,  facilities  of  halving 
A  qoartaring;  secondly,  ease  of  manipulating 
MaMannmben  (Le,,  addition. subtraction,  molti- 
^■tkm,  and  division,  d-c)  Nov,  unfortunately, 
m  «bilo  world  haa  a  decimal  notation.  It  will  be 
g«ia  a  oonaequence  that  if  it  by  any  ayatem 
Mm  easa  of  maaipulating  concrete  figurca,  it 
j^  to  put  np  with  large  numbera,  fraotiont,  aa 
RBMloaing  the  facilities  of  halving  and  quarter- 
k;  nee  peria,  if  it  aecurea  the  last  three  benefits, 
iXnaa  the  SnL    The  metrical  and   the  decimal 

tonnor  aaaigD  valuee  to  thinga  intu  IC 
Ml  of  10  parts.  Thia  ayatem  does  not  ci 
H  tmaparable  from  a  decimal  aotati 
pin  piCMntly  see.  for   while   it  facili 

plltiillaliiin  of  nuahera,  it  introduces , 

mm  luge  nnmben,  and  ia  not  anited  for  halving 
■d  fnanaiing.    Let  as  examine  a  few  cases  and 
t*  if    this    is    to.     A    countrymai 
tm    that    a    hare     wai        '    '        ' 
I  10    rods,   experienoe 

■  a  large  unit  m  estima 
■B  woold  have  eetimati 
Otably  have  been  wro 
Epetiat«d  in  the  army  by" 


shot     at    a    distan 
having    taught  him 


n  yards,  and  would 


1  yards.  The  Dnil  is  1 
Bit.  11  Lneiuenweie  practised  in  the  Qac  oi 
[ger  nnit,  the  shooting  at  unmeasured  lanj 
l«id  be  mora  acearate.  A  tailor  will  eatimi... 
■  beiebe  of  a  boilding  in  fathoms,  and  will 
larly  beat  ■  shore-lubber,  who  will  try  to  do  ii 
It.  In  mona;^  notice  the  contrivancea  used 
(ild  at  tha  iiuoaTenleiicei  eipericnced  by  tUo 


in  buying  and  selling — not  as  tht 
who  buys  several  thousand  boiea  of  .  .. 
time,  but  aa  the  consumer,  who  buys  lib.,  tlb.. 
^Ib.  I  think  it  wdl  be  evident  that  auDh  tram 
'ving  sums  of  one  to  five  ebillings, 
^Qiently  carried  on  with  1  ahilling  ur 
than   with   i  penny  ones.     With    regard    to   ' 


used     throughoot.     Aa    an    ia- 

stanc£  of  high  numbers  used,  let  me  quota 
in  example.  A  length  of  400  units, 
unit  ia  equal  to  ,|iin.,  ia  a  great  pUi  to 
swallow.  Suppcio  anyone  aaid  a  house  was  400in. 
igfa,  what  idea  would  it  convey?  Which  conveys 
the  beat  idea,  400mm.  or  l&tin.?  It  will  be  said 
this  ia  only  a  matter  of  practice;  if  one  had  always 
istomed  to  the  metrical  ayatem,  it  would 
veyed  as  concise   ideaa  as  the  other.    Thii 


table  will  run  aa  follows  :— 1,  2,  3,  4,  5,  6,  7,  8,  9,  9, 
p,  to,  12,  17,  le,  1«,  20,  20,  29,  2«,  30,  50,  90,  00,  ^, 
Of,  100,  Ac.  This  would  be  aomewhat  novel  at 
first,  for  -0  would  be  i,  '0  =  i,  and  100  would  be 
the  equivalent  of  our  present  l-U.  2U  twenty 
theta,  9^  theety-phi,  and  «f  phity-phi,  would  oar- 
tainly  sound  strange.  The  present  year  would  ba 
changed  into  11 13  A.D,,  and  the  three  score  yean 
and  ten  into  &C.  If  a  daodecimal  tyttem  were 
adopted  I  believe  the  confusion  resulting  from  it 
would  paaa  oS  more  quickly  than  any  of  us  aia 
aware.    The  chief  difficulty  experienced  would  be 

in  the  redncticn  of  astronoinioal  wr-'-    ' '->--- 

li-c  Some  will  say  that  this  p 
absurd.  To  which  I  reply,  la  it  more  absurd  than 
'he  metrioal  a^sbem,  wbich  just  as  much  upseta 
ind  ooufuaea  exieting  arrangements  without  curing 
he  evil  ?  The  duodecimal  system  would  certainly 
make  a  confusion  for  1  time ;  but  it  woald  remedy 
all  defeats  and  supply  an  easy  method  of  calculi 
tion,  while  not  Injuring  the  practioal  values  of  our 
weights,  measures,  and  money,— Thi^Ta  FUl. 

[i;2372.]— 7in.  Spark  Indaotion  CoIL— To 
Mil,  Ulucs,— As  the  old  Polytechnic  is  now 
broken  up^  "  Engineer  ''  might  proaore  core  which 
would  be  about  right  for  a  three-aectioned  coil  to 
"  ~  7 in.  spark  wiUi  three  cells.     Being  deairona 


in  idea 
lOOmm, . 


A  high 


«fao 


iote  very  carefully  the 
«ve    been    4dm.      It    i. 
.    uiB    the    dm,     Why? 
le,  it  ia  not  easy  to  break  it  up 
fore  the  smallest  possibti 


chosen.    Tii0B,~the  bait  of  a  dm.  la  5cm.,  and  the 

half  of  that,  2'iiom,,  which  is  objectionable  ;  ao,  to 

:t  out  of  the  difficulty,  the  dm.  is  auppreaaed  and 

Dmm.put  in  ita  place — a  number,  please  obaerve, 

hioh   can    be   halved   and  quartered  without  ■ 

mainder.     In    the    aame    way    metrical    peopli 

eaaure  distanaes  of  about  10ft.  io    (in.    Quite 

us  Uiey  will  call  a  thing  S2ocm.  long  ;  the  metre 

aupptesaed  for  precisely  the  same  reason  that 

the  dm.  was  above.    We  have  no  oacasion  to  teac 

feet  in  iochea  or  one-tenths  and  auppreat  the  foot. 

Our  foot  is  too  useful,  aa  it  can  be  halved  and 

quartered,  besides    being    broken    up   into  other 

factors.     You  may  educate  people  aa  much  at  you 

like,  but  you  will  never  get  them  to  aak  for  -25  of 

a  pint  of  gin.     In  like  manner  yon  cannot  a ujipreaa 

the  yard  with  ita  SGin.,  which    can   be   divided 

by    2,    8,    4,    6,    and    ^     without    r     --• '— 


The 


cal    I 


bera 


commonly  naed  ia  the  best  proof  of 
It  shows  that  of  the  two  evils,  high 
and  fractions,  high  numbers  are  ouuseu  ai 
being  the  leas  objeotionablo.  These  saorifioes  are 
made  to  secure  easa  in  manipuUting  figures.  On 
the  anti-metrieal  syatem  side  you  have  small 
numbers,  facilities  of  division,  abasnce  of  frac- 
tions ;  ia  cantideration  of  which  you  have  to  pul 
np  with  a  difficulty  in  the  manipulation  of  figurea, 
Let  u<  examine  thia  so-called  diOiculty.  The  prin- 
cipal difficulty  the  world  meets  with  in  acoepting 
the  anti-decimal  ayatem  is  undoubtedly  10  be 
found  in  the  addition  of  money.  Ia  thia  real  or 
only  apparent?  If  oneaddaup  the  pence  column  in 
pence,  and  divides  the  aum  by  12,  he  will  certainly 
experienoe  aome  dlBiaulty  ;  but  if  he  adds  up  the 
pence  column  in  ehillingB.and  theahillingscolnmn 
in  pounds,  he  will  meet  with  no  more  difficulty 
than  when  doing  an  ordinary  abstract  addition 
turn.  Of  course,  I  am  not  ipeaking  of  those  pro- 
fessora  in  the  act  who,  by  glancing  up  the  page 


ledger, 


in  add  u 


le  with  unfai 


snly  worked  out  by  1 
I  all  done  by  tablet,  let  the  aystem  be  decimal  a 


]y.  To  such  a  on 
whether  the  Rgurea  were 
But  I  waa  speaking  of  those  who.  like  myself, 
being  ia  the  habit  of  doing  addition  auma, 
they  require  a  certain  amount  of  effort.  With 
regard  to  all  other  calculi 
the  world,  they 
boys  and  men  in 
by  table.     Interest,  present  valni 

"  '  —  -  by  tab!       '      ■■  • 

The  ot 

actuaries  giving  evidence  in  »  law  court  aa  to  ( 
present  value  of  aome  property.  The  problL... 
required  a  complicated  Interest  calculation,  which 
they  did  not  work  out,  but  referred  tiO  their  tablea. 
We  have  now  seen  that  each  system  has  its  faults ; 
the  metrical  with  ita  difficnltiea  of  division,  ita 
high  numbers,  and  ita  fractiona  ;  the  anti-metrical 
its  difficulty  in  manipulating  figures.  Now  if  we 
could  only  have  a  duodecimal  notation,  we  should 
secure  the  advantages  poasesacd  by  each  ayatem 
without  any  of  their  disadvantagea.  It  is  nothing 
more   than   n   popular  mistake  to  suppoae  thr'  - 

notation.     If  you  would  have  a  oorrect  syatera  of 
weights,  measures,  and  money.yr      -      '  -■■-■■'-- 

duodecimal    system    means  one 
digits  instead  of  nine.    Therefore,  we  muat  invent 
two  new  digits.    For  the  sake  of  example,  !< 
adopt  two  Greek  letters,  ft  and  r^.    Oar.notat 


that 


lonld  n 


Jin.  each  for  [jaraffin  and  ebonite  coverings,  pro- 
jections jin,  will  give  the  aize  as  lin.  more  than 

menta  aa  supplied  in  my  letters  of  recent  iieue,  aa 
I  doubt  the  possibility  of  accompliahing  what  yon 
want  with  much  less.  (3)  J„in.  (4)  Close  up  to 
ends,  not  forgetting  to  screw  on  a  small  soft 
Swediah  iron  pule-piece  at  far  end  of  core,  slightly 
convex  at  end.  Thia  ia  imnactant  if  you  wish  for 
the  very  heat  retnlta.  A  diagram  will  explain  thii. 
'      Fig.   I,   where    extra    pole-piice    ia  used,  the 


33- 


353= 


longest   1 

^-      -  -Ig.  2 

old  makers   found  their 
the  break  planted  on  one  aide,  for  in  this  case  the 
aame  line  would  be  thesborteat.— GEORGE  UlUGS. 


then 


6.1— Vapour  of  Llnaeed  Oil,— 
iSoTr"" 


erature  enter  the  fire  ataok, 
,  Htill.  the  praotiee  you  retax 


'uded, 
enta  having  arisen  through  its  ndiip- 
preferable  to  construct  a  double  flua, 

and  the  fumes  up  the  other 

.able,  you  can  Ex  iron  piping 

your  varnish  pot,— Dandie  DisiiONT. 
[S2277.]— White  BholUo  Vamlah,- You  hava 
almply  to  put  your  shellac  and  spirit  together  into 
a  glass  bottle  and  agitate  occaaionatly.  When  tha 
lac  is  dissolved,  allow  the  ramieh  a  week  ur  more 
to  subside,  and  nse  the  upper  portion.  If  you 
desire  a  strong  gloaa  use  halt  lac  and  half  gam 
sandtaoh.— Dasdib  DlSHOST. 

3  longer  than  Uiat  from 


valve.~A.  F.  Sh, 
Dread  en. 

[63283.]- Water  Power.— Perhaps  "HumUa 
Inquirer  is  not  so  humble  as  he  prelisnds,  and  i« 
laymg  a  trap  tor  humbler  reapondert.  The  apertnra 
of  tmaller  column  is  indistinct  in  the  print.  Sup- 
pose it  to  be  lin.;  then,  as  there  is  a  pressute  of 
l,120lb.  on  a  surface  of  2ul-47tq,in.,  whloh 
equals  4'4lb.  per  square  inch  :  aurely  the  prsaBaiaa 
on  the  amallei:  pistons  simply  equal  their  area  X 
4'41b.?  i.e.,  on  the  lin,  diam.  piston  the  pteainr* 
would  =  078o4  X  4-4  ■=  S-4a671b.,  and  that  on  tha 
Sin.  piston,  3^  x  0*7S64  K  4-4  =  31-lOtb.  If  thia  ii 
' 1  _  !.__  ._  jgnonniij  the  problem  with 


_, re  connected  ? ''  Ao^  it  inoomplBta 

— connected  with  what?  Why  entitle  his  qnerr 
"  Water  Power."  when  it  treats  only  of  a  tank  fillad 
with  air  ?— E.  St.  Edmuxdb, 


[0220!.]- Wood-Tnmlng  and  BtBlnln*.— 
"  AmaWnr  "  should  ose  Stephen's  ebony  stain  ud 
Jndton's  aold  paint.  Don't  varniah,  but  ruti'«iS*i 
the  hand  whendt^,   V-Q.T&vi*.\W.^\'ft.- ,«A.NSSfc, 
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Mat  18, 


■ocket  iDDicicnllj  to  nplt  the  >c  .  . 
piece  of  nqnirc  jroD  wire  SBine  iize  u  thrci 
wind  It  roand  icrew  ;  then  path  (he  whole  i 
fookft,  having  preTiondy  oleanfd  bmh  the 
of  (ocket  and  DOtaide  o' 
or  pin  will  now  he  tci 
thread  in  the  tooket, 
jl  Uie  giro  of  thread  ■ 
tben  take  it  off  and  icrew 
of  iron   thread.     Dorax   t 


!»d< 


with  water 
paiMwuinow  be  imeired  on  Ibe  threads 
•orket.  The  whole  ie  theo  to  be  placed  in 
fire,  anfficieat];  hot  to  melt  the  braea  wii 
fTcenieh    tiarne  ia  givan  out  wben   it  rnna ;  keep 


one  tide.— A.  P.  Shakespeah,  U, 
Dreadtn. 

IGS2S4.]— Foldin  V  Soreeni.— M> 
of  ain.  bj  )in.  pine,  takiog  care  Ihj 
piece*  ame  fiaih  with  top  nod  bot 
thin  canTM  on  each  face,  after  the 
a.,    beginning  at   A, 


Liltti 


eketcb— 


mpdsrd  entirely  of 
ing,  tffectnally  ahutting  oS  diangbt.  Siie  tbi 
eanvaa,  and  atiok  your  Chriitmas  cardi,  &<}.,  or 
with  pule ;  or,  if  deiired.  it  ois;  previoady  hi 
itrcDethened  with  a  coating  of  thin  oattridge  papei 
ited  on  to  the  oanvaa.  If  "Amatenr"  wlehea 
mically,   he  can    bu;   a  kitchen 


'£k 


.olding)  for  about   la.  6d., 
little  ingennitj'woald  adapt  t«  hia  purpoie.— hl.ST. 
Edhundb. 

■] — Condenaer,   }  &Dd  1  KlOTO-faimd. 


S 


.Ting  a  projeotinQ  ili<;iit  2iD.  lung  and  ^in.  wide, 
proipcting  from  the  middle  of  the  oarroweat  ' ' 
u  ahown  m  the  fignie  at  A  and  B.    Now  pn 


Zl 


ZZ-' 


ZZ' 


a  lot  irai 


abont  76  (heeta  of    Tery  thi 
Din.  by  8 in.,  lucb  aa  i>  need  for  bunknut 
iimilar).    Chooie  it  leaf  by  leaf,  free  fron 
or  blemiahca.    Soak  it  leaf  by  leaf  i      ' 
paraffin  wax,  drain,  and  blot  oB  wi 

between  good  blotting-paper.    Now  Iny ,._ 

feutly  unootb  uid  Sat  iron  plate  two  sheets  of  this 
paper,  aa  ihown  nt  P,  then  one  aheet  of  tinfoil, 
qnite  in  tbe  middle,  having  the  piojegtion  to  the 
left,  u  abown  at  A.  Now  place  over  tbia  two 
aheeta  of  paraffined  paper,  aa  (hotrn  at  P,  then  a 
iheet  of  tinfoil,  with  the  projeetion  to  the  right, 
u  lb  own  at  B.  Proceed  in  thia  manner,  lating 
the  iheeta  of  tinfoil,  wiib  the  prujectiaDs  alter- 
nately tfl  tbe  left  and  right,  until  a!)  tbe  H?  iheeta 
have  been  uaed  np.  Now  tubject  Ibe  whole,  in  n 
pieu,  to  a  pretaure  of  about  hali  a  ton  ;  ouldtr  all 
the  V)  end)  on  the  left-hand  aide  together  to 
attach  to  one  terminal,  and  the  IH.eada  on  the 
Tieht-band  side  to  attach  to  the  other  terminal. 
Place  the  condenaer  between  two  Sat  basrda  kept 

aether  by  screws,  so  aa  to  maintain  one  invari- 
e  preasure  (as  the  capaoity  varies  with  the 
preaiure).  Two  binding-screws  muat  be  in  oon- 
nectioQ  with  the  two  loldeied  enda  of  tbe  tinfoil. 
Of  aonne,  the  instrument  abould  be  tested  against 
a  known  capacity  to  inanre  eiootitude.  U  too 
(malt,  add  mote  tinfoil  leaves,  or  increaae  the 
pisBiure ;  if  too  great,  remove  a  leaf  or  two  of 
tiofoil.  The  capacity  of  the  above  will  he  very 
■  nearly  1  mioro-facud.  With  half  the  number  of 
leivea,  lt«  capacity  (alia  to  J.~8.  Bottose. 
[6-:318.]— Wood-Ttirninr— Conjult   numbers 

even  in  answer  to  (822U2).  ■'  The  Lathe  and  Its 
see,"  or  "Turning  for  Amatenn,"  both  by  a 
valued  oorreapondent  of  this  paper,  woold  help  yon 
greatly.— Co  PEi  U  X. 


[62315.]— Oyllndsr.-I  think  "  Trinity  Hall  " 
must  have  mode  >  miatake.  rhe  cylinders  of  firm 
mentioned  are  2in.  by  3in.  (not  3Jin.).  which  would 
make  youra  right  with  a  })□.  piston, — A.  F. 
Shakbbpear,  14,  Luttichanitr.  Dresden. 


fereoce  to  primsry  batteries  la  because  they  can 
be  so  nearly  aealed,  and  therefore  not  liable  to  apill 
with  the  osoitlation  of  the  boat.  I  do  not  mm-' 
the  tronble  and  cost  necetaary  to  make  these  ama 
secondary  cells  (it  cannot  be  so  much  for  thrt 
cells  J,  and  if  "  Electrician"  will  give  me  instrn 
tioni,  he  will  confer  a  great  ' 


ell  use 


a  lighting 


ming  cells, 
1    luU;   also 


— Electric  Boat. 


supported  on  pivot  \  a  tballow  vi 


by  a  small  pipe  to  the  tilting  division,  and  is  placed 
in  position  shown.  On  ram  falling  the  veetel  is 
•lowly  filled  by  the  pipe,  and  tills  the  division  over. 
Rain  then  runs  dnnn  the  other  side,  ai  shown  by 
doited  lines.— S,  BEECHiSH. 

[63H17.]— Olsaa  K»iovr»ter.— The  apparatua 
'       ""    "  -  '•  ■    "ittager"  on  p.  230  is  no  doubt 
if  f  mistake  not.  the  ouerist 


very  efficient; 

for  hi 

nneceeaary  1 
advocated  by 


would 


rben  the  rod  is  nearly  br 
s  tilted  or  deflected 
iateni  or  the  condu 
I  tbe  Gi 


ce  which  he  could 
shillings.  Jttink 
use  electricity  for  this  pur- 
Ptuvit  Emswortb,"  when  a 
ntrivance  will  do  much 
le  nice  ndjnitment  it  would  require 
ited  for  outdoor  work.  Connect  a 
a  the  epouting,  and  allow  the  esd  to 

ordinary  ball-valve   used  fur  w.c.'s. 
par  the  pivot  Hi  a  light  rod,  and  oon- 

3ntal  the  flexible  tube 


lead  in. 


nicely)  ui 


imall  cistern  (i 


d  petrulenm  b 


t.    The 
Frill  r 


rel  will  d( 


equisite  quantily  (say  two  gollons 
ry   lOUtt.  roofing)  ia  obtained.    The  float 

wUl  be  almost  hurisuutal,   and    will    aucordi 
puah  the  tube  ai  -    ->       - 

the  clsp 


be  emptied  afterwards  by  a  atopoook,  tbe  float 
linkiug  with  the  water  will  pull  back  the  tube  to 
ta  former  puaitioD,  thoa  "  aetting  "  the  apparatus 


rdinary  ball-valve  arrangement. — RtYllO^U. 
[023111.1- Driving  -Waahinff  Uachlnea.— I 
dvise  ^' lotbiuni  "  to  procure  a  gas. engine,  say  a 
ve-man  vertical,  aecond-hand  if  he  can.  A  steum- 
ngine  and  boiler  reqairea  too  muoh  attention  ;  he 
Duld  have  to  employ  an  attendant  for  the  boiler, 
'he  gas-engine  is  perfectly  safe,  and  would  repay 


.nd  b 


any 


„.._!,   whel.   .      ..    

would  have  to  have  steam  up  all  day.-A.  R. 

rtiaa22.J— IItlli«lnKWa.teSud».-If  "CC." 
lill  adveitite  bis  addreae,  I  shall  be  pleased  to 
bow  him  two  simple  apparatna  we  have  in  doily 
>e  for  utilising  waste  washing  liquid,  and  eSeei^ 
ng  a  saving  of  60  per  oent„  or  would  send  him  a 
description  of  the  eame.— J.  U.  S. 

[62327. l—Boller  »Dd  BnBlne.— Boiler,  aay, 
Sft.  by  IBm.,  worked  at  COlb.  and  run  at  200  revs. ; 


[6S323.]  — PorpBtn»l  Mottoi 
Stephenson's  study  of  perpetiul  motion 
in  tbe  earlier  years  of  bia  life  while  I 
workiog  aa  brakesman  at  Willingbon  Q 
Tyne.  For  a  workman,  he  was,  even  V 
mora  than  ordinarily  speoalative,  a/i« 
iti-axgt  rAorj'tj  and  trying  to  sift  ont  t*^- 


he  thought  h' 


acted  a 


lought  he  would  secure  perpetual) 
iated  of  a  wfiodcn  wheel,  the  periphe 
was  famished  with  glass  lubes  filled  wit 
As  the  wheel  rotated,  the  quicksilver  pi 
down  into  tbe  lower  tahea,  and  thus  a  s 
acting  motion  was  kept  up  in  the  appan 
1. j;j  __-. ._  !._  perpetual. 


>ed  to  Ian 


it  the  t 


le  that 


perpe  I  nal- motion  ex  peril 
enjoyed  the  opportunity  that  most  yoan 
have  of  learning  from  books,  ic.  *b- 
experimeuters  bad  u:cODipliahed,  he  n 
hpcn  spared  much  labonr  and  mortifies 
■'  Life  of  George  Stephenson,"  by  Ssm 
Permit  me  to  commend  tbe  latter  paragi 
speciil  notice  of  all  who  contemplate 
motion.— Est!  ISE EH,  St.  Mary  Church, 
[G3330.]— BoUar.  — The  boiler  is 
make  it  2ft.  diameter,  and  carry  a  tul 
ltt.in  diameter.  Yoa  need  no(  hare enc 
if  you  have  suitable  mudhole.     It  won 


to  901b.  of  ,tin.  plate  as  abo' 
;eal,  at  tiUlb.,  and  flanged  oc 


.     _      .    ._  dished  ■ 

safe  without  aUys.— T.  C,  Bristol. 

[62331.]— I>yn«iiio.— To  MIL  B( 
Bitber  foa  have  not  hit  npun  the  rightly 
wire,  or  else  there  is  leaksge  lomewln 
UieB.M.F.of  the  machine  is  suiScient 
by  the  lighting  of  tbe  one  lamp  ;  hut  Hit 
from  its  inability  to  light  four  In  paralli 
current  is  leaking  at  some  badly- insidati 
S.  BOTTOXE, 

[C2332.]  —  BlaacliOP  Ou-Ensiiie 
makers  of  the  "  BisBobop,"  Messrs.  Ar 
Ci> ,  of  Stockport,  BUppIy  a  amall  appan 
a  preasure  raiaer,  intended  tooverooiue  th. 
complained  of  by  ^*  Hopeful."     It  is  driv 

effeotufll.  I  know  of  no  oihei 
to  the  firm  forpartioulars.— G.NCI 
[Church,  Torquay. 

Biaicbop    Qaa  -  Engln 


VS. 

Mary 

rfl333S.]  ■ 
" ilopefuf " 


;  the    bun 


makers  supply  an  spjii 

sure  of  the  gas,  by  nsln 

hag  of  erigine  can  be  mainumea  : 

-      -  of  JSchs;  and  by  employing 


longer  flin 
hich  the  g.ia 


Sydney,  2  V. 

(CSngS.l-lBKal.- If  the  truitei 
perly  dealt  with  the  Irnst  properly. 

Court  if  tbe  trust  property  was  und' 
ceeding  that  Buio,  then  iu  the  Cliai 
of  ihe  High  Court.- Kappa. 
[B2333.]— I-egaL- "C.  S.  W."  m 
in  if  the  trustees  who  have  "sold 
1  deed  of  gift  and  appropriated  th 

ipy  of  thedeed,gowithittoare»pe 
id  get  his  opinion.  He  will  alio  m 
the  method  uf  action,  i£  any. — B.SC 


Ply 


thai 


intbeChanaet: 


[C3,n33.]-I.egal.— The  pen 

lalrost  brings  a ■'-  ■-  "- 

if  the  High  Conr 

perly.     If  there  is  a  trust,  which  wonlii 

would  be  ordered  to  fulfil  it  and  accon 

'ould  hare  some  difficnity  in  eilabliahin^ 
□d  that  he  only  suspects  there  ia  one. 
ecauaa  no  purghsaor  woold  have  bought 
:  the  will  iir  deed  of  gift  disclosed  aoch 
u  a  sale  of  it  inch  will  or  deed  most  r 
BVe  been  ebown  to  him  ;  a  person  who  ' 
fusteta  knowing  that  they  are  oommitfin 
f  trust,  and  is  therefore  liable  logethFc  •> 


the ,. , _^ 

le  large  or  two  amall  Leclancbea  are 
1  loMii  circuits  connect  microphone  ai 
ith  Iha  primary  coil.  The  seconda: 
iaed  to  line  wires,  or  tine-wire  and  e 
e  telephone  at  the  reoeiviDg-Matioa.— E 
[(;231!.]-Bottone'a  HetUMa  Oot 
^  ju  give  me  some  details  as  to  the  mode 
conslructed  the  clapper  and  platinaai  bre< 
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c  ?  If  so,  otsoans  Uie  battery  Dsanot  work  tbc 
1— 3.  BOTTOSK. 

6S34a.]— BlKckluK  Oaat-Iron  FrameB.— One 
y  of  doing  thia  niL-ely  is  to  pHiDC  the  icuD  elate 
imr  (oil-piiot),  and  irhea  dry,  nnd-pipcr,  and 
>Iy  black  i^uTriage  japan,  (ibtaiuabte  at  all  pftint 
im.  Brnnavick  black  Will  give  ■  fairly  good 
■fXM.— HBNDON. 


aaf erred  on  prodan- 
:vev  for  this  par  pace. 


n    of    the 

;e234s.i- 


jrae  oithe   Probate  Cuart.     So  this  oavd  not 

lAtx  anyona  fram  diteclicg  tbat  he  should  be 

ri«d  in  afield  of  hla  own.    Civil  burinl  in  Fran  oe 

not    thir.BB  "HamleL"  BaaaaiBs,  but  merely  the 

■enee  ot  a  clergyman  from  the  funeral. — B.Sc, 

yiDDatb. 

[62849.]-Bliubarb.-It  the  water  oontainalioie, 


onld  remain  u  a  Sne  Bandy  precipiCsts  at  1 
ittom  of  the  ditb,  and  even  it  it  were  taken  h 
w  lytttm,  it  would  neither  he  rediuolved,  or 
"   "   ■    '      1.  BOTTOKE. 


a  oialatG  of  limecaicnlni  in  ifae  kidney  or  bladdei 
WUEeu  of  Bugar  or  alcuboi  in  the  diet  appear 
DbToaritiproduotioD.  1  sbonld  isy  that  for 
Mlthy  temperate  man  there  le  no  danger.— EB'i 


with  gold  ei 


then  with  tarpentin< 


[61350,1  —  Dead  Black 

SiUaokwil" 

[ttSfi3.]— Antlieptlo  DraMlnK.— I  onee  had  a 
h|ti  crnihed  in  it  abaping-machine,  which  was 
kpl  fane  or  five  moatht  without  taint  by  the  use 
riMibolia  acid  in  water.  Thia  I  have  alao  leen 
Mj  In  German  and  Italian  hoapitala,  both  for 
kadagea  and  aa  a  apray  daring  aperationa.  It  it 
Ibo  the  bett  diiinteotant.  Ontv  the  medicinal 
ifd  ihonld  be  used,  thinned  with  80  to  100  porta 
Iter,  k  bottle  of  tbia  iolntioD  aboald  ha  kept  at 
wd  in  every  plane  where  onta  and  brnitea  ace 
taly  to  [Mwnr.— Mendo.v. 

[ams.]— Antlseptlo  Dieaainr.—I  have  toniid 
MMia  ointment  and  lint  (B.P.)  rery  usefal  for 
nllenta,  iLa,,  combined  with  iodoform  for  very 
Vl  woondi.  Tbe  boracic  lint  may  be  applied 
Uuidn(>oalp  woandt),  or  moistened  with  water, 
'  1  in  20  naibulic-acid  lotion.  -  It  is  a  very  good 
kiiittatiDg    preparation,    and    quite  harmleu  in 

id  of  aome    other    antiaeptiei.    Tbree  or    fou 
Unbar*  of  tbe  "  E.U."'  might  easily  be  written  on 
1»  labject.— R&VMO.ND. 
[6S352.]— Antlaeptlo  DroMlnga.  —  When  I 

Ko  work  at  maohinery.  1  often  do,  I  aop  a  bit  of 
Ml    in   Friars  baijam   (Tr.  Benioin   CO.),   and 

Kit  to  tbe  wound,  leaving  it  tbete  until  beol- 
u  taken  place.  When  I  intentionally  make 
'Wonnd  in  my  anrgiaal  practice,  I  apply  absorbent 
liojlie  wool  dry,  and  only  remove  it  when  tbe 
•(diarge  oumes  throogb.  The  former  metbod  ia' 
liUble  for  alight  wouoda,  tbe  litter  for  aerious 
IM  ;  bat  adheaive  plaiter  a  the  very  worat  appki- 
Uoa  in  put  to  a  breaoh  of  aurface  on  the  ekm.— 
OCTOB  MEDIOIMJ;. 

[tftaSl]— AntiaeptlO  DrsBiEiiK-— Dry  dr»>- 
fl  aie  getting  muob  into  favour.  "Bedouin." 
Bommenda  filtering  piper  (diainfected  at  1'20'  C., 
taped  in  an  antiseptic  aolntion,  and  dried 
twiy);  eight  aheeta  are  jnperpoaedon  tbe  wouni 
id  ujgbtly  bandaged.  "  Mayiard  "  cleansea  wit 
ehloTide  aolntion,  then  drice  oa  muoh  oa  paB>ib:< 
xinUea  with  iodoform,  and  appliea  a  loose  pad  i 
■orbent  wool,  previously  dipped  in  weak  b 
JaiidBaolatioD  and  dried.  On  thiealayerof  Uan 

•  time,  timilarly  prepared,  and  on  tbia  a  furthi 
ycc  of  great  atiength;  bandage  with  mualin  ■ 
at  the  edgea  ot  the  wound  arc  nnder  moat  pre 
IB.     My  old  matter,   LUckc,  stirgeun-general  i 

•  German  army,  naes  now  powdered  sugar  Jii 
ick,  andexteadiDg  4in.  beyuodtho  wonnd,  tprea 
I,  and  folded  in  aioilin  free  from  greaae.^B,  Sc: 
I J  month. 

[fl33a2.]  — AntlaepUa  Draaalnr.— So  «  cdi 
jl  minor  aooidente,"  i(  properly  treated  aa  boo 
tlM}  ooenr,  oogbt  to  reach  the  atage  where  ant 
ptio  drettiag  u  neeettary.  Bat  if  not  imm 
at«lr  Mtaadfrd  to,  or  are  careletsly  or  ignuranlly 
eateo,     iuppoiati'n     -- 


retoediet.    If  the  blood  is  in  a  tolerably  healthy 
.nd  the  patient  it  not  a  bard  drinker 
laket  a  lot  of  ditferenct),  the  wound  onght 


>  heal  ii 


It  tour 


The  I 


any  ould  water  if  it  can  be  avoided 
If  any  dott  or  dirt  happens  to  get  in,  it  ia  hettei 
--  -■  -  '-  out  with  a  eponge  or  tuft  cloth.  Dn  DOl 
rry.  Bring  the  edgea  togetber,  and  bine 
.  'ilij  ordinary  darning-cotton,  leaving  thi 
tbreada  ahont  ^in.  apart;  then  tht      -' ■- 


..lahogany.  When  quite  dry  and  no  blood  eicapiog, 
place  over  it  a  piece  of  dry  lint,  and  aecnre  it  with 
tape  or  a  fold  or  two  of  white,  toft  paper,  with  a 
little  more  preaanie  than  at  firat,  Do  not  remove 
the  darning-ootton  till  the  wound  ia  quite  healed. 
If  it  ia  allowed  to  gape  open  aftecwarda,  and  does 
not  heal  on  iti  "  firit  intention,"  it  eappuratea,  and 
tbe  oure  ia  muoh  delayed.  Every  workahop  should 
have  a  battle  of  thia  old-taab toned  but  molt  in- 
valuable preparation,  a  roll  or  two  ot  lint,  and 
tevetal  pieces  of  common  nnbleached  tape.    Hany 


soldiei 


I  bled  b 


death  w 


veiling 


^ ..        iket  wonld  havi 

that  of      ■"      "   '  ■       " 

w'itbout  it.— J,  H. 
[82356^— Tntanalty  OoiL— If  I  understand 
aioper''  aright,  he  has  room  (or  « even  sections  of 
teoondary  wire  on  his  coil,  and  five  of  these  have 
been  already  wound,  taking  loi.  each.  He  hat 
iw  room  for  only  Soi.more  in  two  coilt.  The  only 
ins  tor  him  to  do  is  to  content  himaelt  with  7oi. 
'     -  "    -       -  ■  ipta  to  wind 


it  pretty  .,: 


misbsp,  and  find  that  tbi 
.  jured  and  a  short  circuit  oc 
preferred  Noa.  38  or  40  for  auch  a  tmall  coil,  which 
would  have  given  a  longer  spark.  Tbe  mle  ia  that 
tor  every  mite  wound  on  the  cotl  about  lin.  of  spark 
it  obtained. — Electrician. 

[■621159.]— IllnintnatedFQuntafnB.—"  Ge 
will  Snd  the  most  complete  andeibanalive  de 
tion  ot  the  mode  of  eSecting  tbe  illuminsti 
foiintaina,  to.,  in  a  leriea  of  artiolea  contribu' 
"Oura  "  by  Hr.  Lewis  Wrigbt,  which  he  wil 
in  tbe  English  Mechanic  for  the  year 
Vol.   XXXa.  No.  81B,  p.   29a,    This  aama 

baa  been  published  by  Uacmillan  nnder  the 

of  "Light:  a  Conrae  of  Experimental  Phytlca. 
Cbiefly  with  tbe  Lantern,"  by  Lewia  Wright,  price 
7b.  6d.— being  the  beat  value  for  three  half-arownt 
I  have  teen  tor  many  a  year.— S.  BottOse. 

ri>33U0.]— Beam  Znglne.- Pnt  on  drain  coclci, 
id  leave  them  open  when  starting,  for  a  few 
rukea.  The  cause  is.  tbe  cylinders  being  cold,con- 


B  the 


e  pistf 


.__  down  stroke  gives  a  blow  to  thi 

Start  slowly,  and  with  cooks  open — T.  C,  Bristol, 

1G3S63,]— Soda.  ABb  and  Blenching  Powder, 
do  not  know  for  certain  tbe  method  used  in 
works  fur  tbe  analyali  of  the  aah,  but  auapect  tbitt 
they  merely  ascertain  the  amonnt  ot  atandard  acid 
it  will  neutraliaa.  Black  ssb  ia  a  rather  complex 
mixture,  and  its  analytit  bv  no  meant  an  easy 
task ;  soda  ash  is,  I  conclude,  pnrilted  black  ash, 
but  it  ia  still  a  muturc,  Tbe  value  ot  bleaching 
powder  dependa  upon  the  amount  of  chlorine  set 
free  on  treatment  with  anid,  and  there  are  numer- 
out  methods  tor  asoertainlng  that  amonnt.  One  of 
tbe  beat  ia  titration  with  a  sulntion  of  artenite  of 
soda  until  it  ceaaee  to  turn  blue  iodised  atarob 
paper.  The  areenic  aolution  ia  made  by  dis- 
tolving  4-43Kgrm.  pure  Ai.jOj  and  I3grm.  &B,COt 
in  fiOUeo.  water  by  the  aid  of  heat  and  diluting 
when  cold  to  1  litre.  lOgrm.  chloride"--  '"  "^- 
aolved  in  water  and  made  up  to  1  litn 
tbia  is  titrated  with  tbe  arsenic  aolat 
00,  of  tbe  Aa  lolntion  corresponda 
chlorine  gat  at  0'  and  7GDmm.  IE 
been  nsed,  the  SOcc  of  lime  chloride  =  AOac. 
chlorine,  and  therefore  lOOgrm.  of  tbe  bleachi 
powder  =  80  litrea  chlorine.— S II. 

[Sl>:Ii}2,]— Soda-Aah  and  Bleacblns  Powder 
Analyala. — 1  suppose  by  "percenlnge  streng 
'■  Perseverance  "  meant,  in   the  cose   of  aoda-i 
available  alkali  (alkali metrical  degree),  and  in 
cose  of  blea>:hing  powder,  available  chlorine.    A 
bow,  I  will  aaaume  that  this  it  what  he  leqni 
Available    alkali    in  tuda-oah  :  weigh   oat   Ift 
grammet  of  the  well-sampled  sample,  place  i 
half-litre  flask,  dissolve  in  water,  and  make  u; 
mark.     For  each  teat  take  iwo.  without  filtering, 
and  t  itrate    with  normal  hydrochloric  aaid  (8tt  o 
grammes  IICI  per   litre),  using  methyl-orange  ai 
an  indicator.     Each  cubic  centimetre  ot  atandard 
acid  used  represents  '2  per  cent,  of  available  alkali 
[  Na.O).     Available  chlorine  in  bleaching  powder  : 
Weigh  OBt  TlOO   grammea  ot  th  ■     -    ■  ■  . 

must  have  been  previously  well  m 

mortar,  add  a  little  water,  and  gr 

pletely  homogeneous  creaui  paste  is  oblamcd  ;  add 


nore  water,  transfer  to  a  litre  llaak.  and  make  up  to 
nark  with  water.  For  each  determination  Wke 
lOcc.,  which  eqnali  OS.'iS  gramme  of  the  aample, 
ibake  up  the  fla>ik  immediately  before  eaeb  SOco, 
1  withdrawn.  Titrate  with  deGi-normal  sodium 
tolution  in  a  porcelain  basin. 


tbe 


piece  ot  moitt  iodised  ttarcb  paper.  It  much 
rine  is  left,  a  brown  stain  will  be  prodnoed, 
whereas  it  only  a  little  remains  a  blue  apot  will 
reault.  Each  cubic  eentimirbre  of  the  arsenite 
lolutitn  used  reprctents  1  per  cent,  ot  available 
chlorine.  Preparation  of  tbe  deci-normal  sodiam 
trienite    solution  :    Weigh    out    exactly    4  0  JOO 

(APjO,)  add  it  to  '^Ooc.  of  a  eolation  of  pure 
eodinm  bioarbonate  containing  10  grammet  of  the 
salt,  and  boil  untildittolved.  When  dissolved,  add 
-  ~  ore  grammes  of  aodium  bicarbonate,  cool,  and 
up  to  a  titrewith  water.  Preparation  of  the 
iudited  itatch  paper:  Grind  up  6  grammes  ot 
rheat  or  potato-ttarcb  to  a  homogeneoua  paate  with 
rater,  pour  tbia  gradually  into  about  2£iOca.  of 
iniling  witer  contained  in  a  porcelain  baa  in, 
tirring  meanwhile.  Bull  until  a  clear  tolution  iS 
ihtained.  To  thii  solution  add  2  grammes  of 
pntastium  iodide  previoutly  dissolved  in  a  tmall 
quantity  of  water.     Stripa  of  filter  p«>er  are  now 

ling  removed  by  placmg  between  two  other 
eces  of  filter  paper.  The  paper  it  nsed  whilst 
oist.-HESiiy  J.  Hardy,  P.C.a,  Sheffield. 

[62303.]— HiOBfcl. — Income-tax  can  only  be  de- 
duoted  from  rent  at  the  time  ot  payment ;  if  not 
deducted  then,  it  einnot  be  recovered  from  tba 
landlordaftetwards.- Kafpa. 

[C2.3Ga.]— Leg-al.- Property  tax  can  only  h» 
-iducted  from  tbe  rent  payable  next  after  the 
payment  of  the  tax  by  the  tenant.    As  the  tenant 

landlord  it  not  "  liable  to  a  penaliy  ot  £oO."  The 
tenant  may,  however,  recover  the  tax  by  an  iwtioa 
at  law  ;  see  case  of  Spencer  n.  Parry,  3  Adolpbn* 
and  Ellis's  Reporti,  Si-i  I .— B.3c.,  Plymouth. 


By  the  law  of  England, 
a  petBon  maket  a  payment  to  another  volnU' 
rily,  and  with  full  knowledge  ot  tbe  facta,  thoogh 


e  of  h 


legd  ri 


back.  Tbia  very  case  of  F.  Kornei's  was  decided 
in  1818,  in  the  case  of  "  Denby  v.  Moore  "  (1  Barn- 
well and  Anderson's  reporU).—M-V/X  Allot  H, 

[n2;ii;4.]  —  BllUaTd  OoahlonB.  —  If  your 
cosbioni  have  become  hard  through  cold  weather, 
they  may  be  tofteoed  by  ap^lyiog  a  tin  of  hot 
water;  tint  are  sold  for  this  purpose  by  tha 
makers  of  Ubles.  If  the  rabbsr  haa  pecitbed 
throogb  age,  nothing  can  restore  it. — 8u. 

[62306.]— Svital  Wheela,— Being  of  eqnal  aiu 
and  at  right  angles,  tbe  tectb  are  at  an  angle  of  45* 

be  decompoaed  into  IcOO  -^  ^i,  acting  at  right 
angle  to  surface  of  tooth,  and  tbe  aame  also  along 
tbe  tooth  whose  width  it  increated  x  \fi  owing  to 
ita  angle,  Tbe  friction  being  taken  at  'D8  will 
^i  X  -OSIb..  which  baa  to  tlip 


— T.  v.,  B 

[6->3G7.]— Small  Dynamo.— To  Mil.  BOT- 
TUNE,— Sij  small  B  machine,  if  ter  let -wound,  will 
certainly  not  light  a  Ba.p.  lamp.  IF  tbe  voltage  of 
the  lamp  be  not  too  high  (not  exeeedaix  volti),  yoQ 
may  light  it  well,  it  you  wind  the  machine  at  a 
shunt  machine,  with  tbe  following  qun'ititiea  of 
wire— vii.,  field  magnets,  IS  to  Hot  No.  14oi„  Na 
24,  single  silk-covered,  soaked  in  piraffln  wax; 
Brmature,'Joi.  So. -J4  tingle  silk  covered,  likewiae 
treated  with  paraffin  after  being  woand.  Please 
remember  that  you  oan  effectually  npset  the  work- 
ing ot  a  Siemens  dynamo  by  running  as  a  motor, 
aa  yon  will  very  likely  reverie  ita  polarity.  Also, 
please  note  that  Ibe  direction  of  rutation  ut  a  tHe- 

tbe  direction  in  which  it  runs  as  a  motor.— S.  BOT- 

[OJaOa.]  —  suit  Underolothin^- ia  mora 
healthy  than  merino,  which  is  a  mixture  ut  cotton 
and  wool ;  but  the  underclothing  made  on  Dr. 
Jaeger's  principle  is  better  tiir  than  either.  It  can 
be  bad  aa  light  as  merino,  and  is  made  of  pur* 
wool.— B.HC-,  Plymouth. 

[C3370.]— Beam  Oentre.— I  have  taken  the 
brawca  out,  after  removing  cap*,  boib  by  blocking 
the  criiaahecd  and  then  barring  tha  engine  back, 
or  by  fixing  Sywheel  and  then  turning  steam  on 
gently  and  liEciog  beam,  then  blocking  ander  orosa- 
head,  tbe  cronk  being  up  in  the  latter  catB.— T.  C, 
Bristol. 
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the  f oont  and  inoreatet  the  size  of  the  image.  The 
depth  of  foons  ii  likewiae  inoreaaed.  It  is  a  good 
plan  to  use  hot  little  ammonia  at  first,  and  increase 
It  after  the  image  is  ont,  so  as  to  secure  density. 


[62878.]— Fhoto*— To  Mb.  Bottone  OB 
Othebs.— Practically  there  will  be  bat  litUe 
difference  in  the  effect,  provided  an  appropriate 
stop  be  nsed  in  the  f  jght  position  with  the  front 
lens  of  the  opiate.  There  will  be  a  trifle  less 
light  in  the  comers,  and  perhaps  a  little  more  dis- 
tortion ;  bat  altop^ether  the  picture  will  have  more 
depth.  The  rapid  rectilinear  is  more  adapted  to 
dose  views,  interior,  and  grjoaos,  than  to  distant 
views.  The  veiling  seems  to  depend  more  upon 
the  pvrogallic  acid  than  upon  the  ammonia.  It  is 
possible  to  develop  a  perfectly  clean,  tboush  faint 
picture,  with  ammonia  onl^ ;  bat  the  addition  of 
pyro,  especially  if  the  action  be  prolonged,  will 
snrely^ve  rise  to  veiling  and  staining  in  the  long 
mn.  Hence,  my  preference  for  ferroas  oxalate, 
with  which  you  have  perfect  control  over  the 
development,  and  can  go  as  slowly  or  as  fast  as  you 
desire,  without  ever  staining  or  veiling  the  film. — 
B.  BOTT027E. 

[62874.]— Spark  OoiL— To  MB.  BOTTONE.— 
A  coil  to  give  lin.  spark  should  have  about  fib. 
No.  18  in  Uie  primary  coil,  and  about  lib.  No.  88 
in  the  secondary.  The  latter  must  be  silk-covered. 
It  will  be  better  if  built  up  in  two  sections; 
but  this  is  not  absolutely  imperative.  To  work  it 
to  the  full,  six  pint  bichromates  will  be  needed.  I 
should  not  advise  the  use  of  the  regulating  arrange- 
ments in  so  large  a  ooil,asthey  would  detract  from 
the  size  of  spark.  Besides,  no  one  who  oare4  for 
his  nerves  would  care  to  take  a  shook  from  a  lin. 
spark  coll.— S.  BOTTONE. 


UNANSWfiBED    QUERIES. 

tk§  immbtn  mid  tUUi  qf  fturUi  wkUk  rgmafti  wmm- 
§mrtd  /or  Jht  wwsfti  art  iiuerttd  in  this  Ust^  and  if  Mill 
uminntertd  arw  npeattd  fntr  wmk$  q/itrwardM,  Wt  trust 
our  readers  will  look  over  the  list,  and  send  what  information 
tkeff  «m  for  the  teiKftt  qf  their  ftUow  oonMhUors, 
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[63875.1  -  Bigrht- Wheel  Boiling  Stock.  -  Will 
anjone  give  a  few  aetailsiof  the  lengtn,  weight,  wheel-base, 
carrying  capacity,  dec,  of  the  6  and  8-wheel  radial  axle 
carriages  in  use  on  the  O.W..  Q.N.,  and  L.  and  N.W.  RaU- 
ways  ?  I  wish  to  ascertain  tne  dead-weight  per  passenger 
of  these  as  compared  with  bogie  carriages.  Some  mention 
as  to  position  of  the  radial  axles  would  also  oblige— 
Bpxctatob.  " 

[63376.]— AoonmnlAtors.— How  many  storage  cells 
Will  be  required  to  light  six  -xO  volt  lOcp.  lamps  for  four 
hours,  and  which  is  recommended  as  most  suitable  for  a 
novice  to  use  7  My  dynamo  gives  85  volts  and  7  ampdres. 
Please  mention  size  and  cost  of  cells  formed  ready  for  use. 
—Osmond. 

[63877.]— Inhalent.— To  "B.  Ba,  Plymouth,''  or 
"  Doctor  Medicine."— Will  yon  kindly  give  a  list  of  the 
principal  inhalents  used  in  bronchitis  and  irritation  of  the 
throat  and  air  passages,  with  the  quantities  and  mode  of 
inhaling.  A  relative  has  lately  had  acute  bronchitis, 
which  threatens  to  become  chronic,  and  I  think  the 
inhalation  remedy  would  probably  be  the  beet.— Brom- 

CBITIS. 

w^??2®-lro^^°^  Battery -for  Keuralgria.- 

ji  1  o""**!  kmaiy  give  particulars  how  to  uaxe  a 
5**J<*1  Dftttery.  same  as  he  speaks  about  on  page  100, 
No.  1,149,  and  oblige  a  sufferer  with  neuralgia  ?— H.  Dean. 

[68379.]— Acpuatlc  Telephones.  —  I  made  a  pair 
01  tbese  according  to  InstrucUons  sent  me  by  Mr.  B. 
Oonry,  who,  I  am  given  to  understand,  has  left  England. 
He  said  wooden  pulleys  (as  shown  sketch),  the  axle  insu- 
lated from  wood  bracket  with  Indiarubber.  I  fixed  it  and 
tightened  wire  with  a  strainer,  but  could  not  hear  what 
was  said,  although  I  could  hear  whistling  and  shouting. 
so  I  tightened  up  more,  and  have  broken  the  brackets. 
These  bracketa  were  toltrably  large,  and  larger  ones  would 
look  very  bad.  Csn  I  ose  iron  onee,  put  through  wall  with  a 
nut  and  plate  on  back  provided,  and  insulate  the  axle  as 
before  (as  in  sketch)  ?    Would  it  sound  all  right  ?    The 
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Wire  In  No.  18  gal.  iron,  and  the  distance  is  50yds.  In  one 
stretch,  and  passing  over  four  insulators  (as  in  drawing). 
I  had  a  great  strain  on  the  wire  before,  but  it  would  not 
speak.  When  the  wind  blew  it  made  a  noise  in  the  instru- 
menta,  so  that  you  oould  not  hear  anything.  Should  this 
be  so  ?  Shall  be  grateful  for  any  hints  as  to'wbere  I  am 
wrong,  and  also  whether  the  iron  holders  for  pulleys  will 
do?— W.B.  BOGKBS. 

[68380.}— AohroxDAtio  Oondensers.- 1  should  be 
much  obliged  for  any  information  upon  the  subject  of 
achromatio  condensers  for  use  with  tbe  microscope.  I  am 
at  present  using  a  **  Webster,"  with  wheel  of  diaphragms 
and  stops,  and  this  affords  me  very  good  results  up  to  a 
point ;  but  I  am  desirous  of  securing  the  very  best  per- 
formance of.  what  I  believe  to  be,  a  first-class  immersion 
1-10,  and  it  is  information  of  the  best  piece  of  apparatus 
to  co-operate  with  this  and  still  higher  powers  that  I  now 
ask  for.  My  stand  is  a  first-class  full  size,  and  with  the 
1-10  in  question  and  very  oblique  light  (the  subetage  being 
entirely  removed),  I  can,  by  very  eareful  manipulation, 
occupying  a  longer  or  shorter  time,  resolve**  Bbomboides," 
but  the  process  is  primitive  in  its  character  and  uncertain, 
and  therefore  imiatisfactory  as  to  its  result,  and  as  I  am 
without  any  personal  experience  of  any  of  the  high- 
angled  oondensers  produced  by  the  various  makers,  any 
information  of  a  practical  nature  from  any  of  your  numer- 
ous readers  who  are  exjMrts  in  microscopic  illumination 
and  the  resolution  of  the  severer  **  tests  "  will  be  of  infinite 
tervioe  to  me,  and,  I  doubt  not,  to  many  others.  The 
information  should,  in  addition  to  tbe  capabilities  of  the 
instrumf  nt  described,  include  the  maker's  name  and  the 
price.- F.  B.  B.,  Exeter. 

[63381,]— Eyepiecee.— I  have  a  telescope,  3^  aperture, 
83in.  focus,  the  barrel  ol  which  is  84in.  Will  some  reader 
kindly  inform  me  what  lens  iH\l  be  necessary  to  make  two 
eyepieces  with  powers  something  like  130  and  150  respect- 
ively ?  I  have  an  astro,  eyepiece,  but  cannot  focus  it  on 
the  Instrument.  The  lenses  are  l^in.  and  ^In.  focus. 
What  should  be  thair  distance  apart  and  the  power  ?— 
Bkx 

[63383.]- DeliqueBoenoy. — Will  any  of  our  chemical 
friends  kindly  say  which  is  the  more  deliquef cent— vis., 
calcium  or  magnesium  chloride,  aud  give  thi  relative 
strengths  in  this  respect  ?  Also  say  which  is  tbe  higher 
jn^d  for  commercial  purposes  when  in  the  solid  state  ? 
— NiORELY. 

{[63383.]— 3in.  Hefractor.— I  have  a  Sin.  refracting 
(Bscope,  by  Solomon,  of  fair  defining  power  ;  but,  on 
looking  at  bright  objects,  snch  as  the  moon  and  Jupiter, 
a  fringe  of  diffused  light  is  seen  all  round.  This  increases 
by  using  high  powers.  Can  any  reader  kindly  inform  me 
of  the  cause  of  thla,  and  suggest  a  remedy  ?— Forest 
Qatb. 

[63884.]— Turbine.— I  should  feel  deeply  obliged  to 
any  kind  friend  for  an  answer  to  the  following  query.  I 
have  a  pipe,  lin.  dia.,  constantly  full,  bringing  water  from 
a  height  of  60ft.  down  a  field  at  an  angle  of  60°  with  the 
horizon.  What  force  does  the  water  exert  at  the  bottom 
of  pipe  7  Is  it  sufficient  to  work  a  turbine  giving  (  or 
1II.P.  7    If  so,  kindly  state  name  of  it,  or  maker.— H.  6. 

[63385.1—Dra^irln^.— Would  anyone  kindly  tell  me, 
with  name  of  author,  if  there  is  a  good  work  published  on 
the  Engineer's  Drawing  Office,  embracing  oolourlog  and 
finishing  of  drawings,  with  general  hints  for  the  above, 
and  is  there  one  also  on  high-speed  engines  for  driving 
fans,  dynamos,  &c.  ? — H.  G. 

[63886.]-Xoalder*s  Mineral  Blacking:  —What 
ingredients  are  used  in  the  compositiuu  of  the  above,  and 
the  method  of  its  manufacture  ?— Blacking. 

[62387.]— Stirrup  Leathers.— I  am  pleased  with 
the  description  of  the  safety  saddle,  and  consider  it  the 
most  rational  method  of  stirrup  hanging  to  prevent  acci- 
dents to  riders  and  sore  backs  tohorvei.  I  should  like  to 
know  the  particulars  of  the  contrivance  of  the  stirrnp- 
kather  latches  to  release  a  rider  if  thrown  with  his  foot  in 
a  stirrup.— Thomas  Wituam. 

[63388.]— Lentils.— To  "EOf»."  — You  say  you  fre- 
quently partake  of  this  dish.  Will  you  do  me  the  kindness 
(and  many  others,  I  believe)  of  stating  precisely  how  it  is 
prepared  ?— Atz. 

[62389.]— To  Die  Kakers.— I  should  like  to  be 
assisted  with  the  following  :  I  want  to  make  a  tool  to  cut 
pieces  (see  sketch)  from  sheet  steel,  No.  26  B.W.O.    I 
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have  not  a  stamping  press,  and  therefore  rhall  be  obliged 
to  devise  a  tool  that  will  sUmp  these  ont  by  the  aid  of  a 
mallet.     I  have  made  a  tool  to  stamp  out  small  square 


pieces  about  {In.  The  tool  being  held  between  gnite 
am  ratber  doubtful  about  applying  tbe  above  prineipli 
this,  owing  to  the  greater  catting  surface.  Tbe  diaal 
break  when  hit  by  a  mallet.  What  is  the  best  steel  te 
for  the  dies  ?>0.H. 

[63390.]— Triflronometiy.  —  Could  any  readsr  | 
me  the  formulas  for  calcnfattng  the  following  >-i 
=  l/)00yds.,  angles  B  AC  and  3  A D  =  76^  aO'  aad M» 


and  the  angles  ABD  and  ABC  =  81°  IS'  and  tf 
respectively.    What  is  the  distance  from  C  to  D  ?— L( 

[63391.]— Engrine  duery.— The  cylinder  of  a  si 
engine,  8ft.  sin.  in  dlam.,  the  stroke  5ft.,  and  the  sl«a 
cut  off  at  i  of  the  stroke.  If  steam  be  admitted  at  i 
pressure,  and  work  done  in  one  strokf — (I)  theont 
(3)  by  log.,  8  =  1-0986.  Show  work  In  f  oU.— 051  ] 
Fix. 

[62898.]— Planing  Thin  Boarde.— I  have  al 
quantity  of  ash  and  oak  boards,  about  |in.  thick,  to  y 
up  both  on  the  faces  and  edges.  They  require  a  good 
face,  as  they  have  afterwards  to  be  French  polished, 
someone  kindly  tell  me  the  best  machine,  or  machisa 
this  purpose  ?— B.  C. 

[62393.]— Pump  Ohuckfl.— To  "A.  0.  S,** 
OTHliW.— I  should  be  greatly  obliged  if  anyof*'o 
will  give  me  full  instructions,  with  drjiwings,  of  a  n 
oil  pump.  Please  give  fall  portloulara,  with  all  mea! 
meuts.  Will  "A.  0.  8,"  give  us  a  few  of  tbehsn 
chudn  suitable  for  a  8in.  lathe,  that  an  amateur  c 
make  himself  ?  If  he  would  give  us  exact  measnm 
I  shall  be  obliged.— Learxbk. 

[63394.1— Planing  Caatingr.— How  is  this 
planed  out  ?    It  has  to  be  smoocned  and  enlarged  so  t 
admit  of  a  nut  running  easily  up  and  down  it.    My 
culty  is  that  the  hole  is  blind— i.e.,  has  an  openiag  at 


SECTION 


KJ 


FKCL    VIEW 


end  only,  therefore  the  planer  tools  will  not  lift  out  s* 
end  of  the  cut.  ^In.  has  to  be  taken  off  in  the  undff 
as  the  hole  has  become  too  small  in  casting.  Tbe  floi 
size  of  hole  is  1  9-16in.  by  1  6-16in. ;  the  slot  la  tin.  i 
total  length  of  hole,  IS^ln.  Material  is  iron,  with  s 
skin.— A.  F.  Shakbspkar,  Dresden. 

[63395.]— Dsmamo.— Will  some  electridans  ki 
help  me  with  their  advice  ?  I  have  a  small  dji 
which  wants  altering,  as  it  will  not  produce  any  ca 
when  driven  by  engine  power,  but  will  run  as  a  i 
when  a  current  of  about  26  volts  is  put  through  1 
believe  it  is  half-sise  of  Siemens's  smallest  dynamo, 
total  height  is  9in.  Tbe  cores  of  field  coils  messon 
wound,  3|in.  high,  3ln.  broad,  wound  with  six  layi 
No.  20  d.cc.  It  has  three  pairs  of  field  magnets,  ma 
bar  iron  {In.  by  8-16in.  Armature,  S^in.  dia..  woo 
ten  sections,  each  section  having  two  layers  of  Na  18 
It  is  coupled  up  so  that  tbe  current  travds 
first  terminal  through  top  field  coils,  armatnrs.  b 
field  coils,  to  second  terminal.  Is  sixe  of  wire  and  nt 
of  layers  right  ?  1  should  like  it  to  light  a  few 
lamp^.  W  hat  power  can  be  got  ont  of  such  a  nut 
and  what  engine  power  will  it  require  to  drive  it  i 
required  speed  P— Holland. 

[62396  ]— Mercury.  —  How  can  impure  merea 
cleaned  ?  I  trie  a  with  dil.  HNO3  for  four  weeks  w 
any  result. — HOLLAND. 

[62397.]— Size  of  Boiler  for  Oomponnd  Bb 
for  bteam  Launch.— To  ••  T.  c,  Bhistol."— J 
nearly  completed  a  single  tandem  oa.o.  engine  of  t 
lowing  sizes  :  h.p.,  2lu.  dia. ;  l.p.,  Z\\n.  by  4ia.  sin 
have  a  copper  vertical  tubular  boiler, 34ia.  high, Sit 
twenty  l^in.  m<>tal  tube*,  water  skll  rotrnd  fire,  < 
furnace  bars  It^^in.  by  llin.  high,  aod  am  think 
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Icul  sxpetlcaM,  sod  h 


-ndly  (tit 

oIGOIb^uid  wbil  nn. 
i;?    Tbg  Duller  19  nil  >u;td  and  tlreted,  nod 

roOBhoDl.— VBKBTO. 

-Flnorlaa  laolated.—!  nv  It  atitcil  itbaai 
■ader  intocio  ma  bow  thi*  wu  etTootea.  or  loll 


-LaTKs  Plaid  Byepleoe.— 


"Rob.  Ccai"ln"E.>t,"  13 
bicoDiei  Field  Leu" :  ulio  ? 
•«*(y  SBIiia,  TqI.  XXIII.  p 


— Xodsl  tooomotivB.— Will  "  E.  L.  P„" 
'  ruder,  kludJy  tend  tha  ohlel  lUmcnilom 
'--■- 1  ojltndm  lln.  b/  31a.  lol  dcl.li 


-0x7Seii  Oas  Tank.— 


»«b.ia 


'J.T.F.- 


■  lednaedln  balk  b; 
— Colonrlnff  Copper. 


t  inudi 


Filb  Uie  diH 
raoUonl  mm  on  the  luhjci:!  p— W.  J.  B. 
■PuUeys.— I  bi.To  a  30in.  pulley,  drivlntt 
iii  the  ImM  pu"fj  botcff^^nteif.inw.rH!!! 

BBeeT  ftthsiB  some  kind  re«iiec  will  help 

dliprDportlaa  betmea  tbe  puUeji!  1  cumol 
'tbe  3SLii.  one,  ajid  drive  U  nt  higher  apHd  F — 

— Davla'  InterlookiiLr  for  SlsasJ  Anns. 

r  ODtr«paadeDi  glTeAdlmgraLcoCcbieApparatiia, 

"  uid  I  cuncot  imdeialAsd  bu  dstoriptlan  I  In 
A  prevent  acddeoc  alionld  a  tractBTS  ooonr  In 

I  rods  ot  wite.— Hkvsiohd. 

I— ZiTiiania.— Will  Mr.  Bottons  pleue  lUCe 

II  ol  iron  used  In  UedTiuidaliibli book?  FJeus 
gliludgiuge  o(  wire  for  aniitll  Blsmena  djumo, 
,  Ila.  bj  Ua. ;  nelde  In  ono,  liin.  by  llln.  by  ■'- 

-Tt 

— QalTanlHinn.— I  shall  ba  glad  11  any  of 

g  Ibli  proeoij  io  B  bath  ol  aboat  3  onhl<!  ya 

I    wBDt     to   giiliaDlu  baskrles  t   alw    1 

mtert.  bs  sit.    irbai  Ingiedlenti  would  it 

ngladaf  thclarioaU  torllanlng  iiDa"brigbt 


Laaia  foe  adtibtisihs. 


mm,  hownM  ^rat.iiLWi  hiJlMnnr  lUaiiii,  uf  1 


r  t!il<  de[]artnieDt   ami 
«]ej  donle,  DorUiif. 

FROBLEIl  UZLtlL— BT  T.  H.  BiLMaaTOM. 


kraiMr,  H.  Hoecy-Daxta  (sory  neat),  CJ.  A.  A.  Walker, 
SnoTdnip;  to  l,Otflby  H.  HMBj-Daili.O.  A.  i.  Walkor, 
T.H.BlUlDgtOD.  Dlaok  Puira,  Snowdrop,  J.  Uackeuile, 


li  thankl  from  Ooy 


oight  lure  moved  (Dottier 
li»  mora  is  luadmLulble. 
W.  Heh-bok-eh-bhi.— : 


Imitation  Soa  a  wood.— Boil  one-half  pou 
of  logwood  in  three  pinla  of  wat«r  till  it  ib  o 
yerj  dark  reil :  add  oae-hult  ounce  of  aalt  of  Urt 
tttaia  tha  work  with  the  liqnot  while  it  ii  boili 
hot,  ^mng  three  aoati;  ihen,  with  a  painte 
gcaiDiDg  brash,  form  streaka  with  the  foUowi 
solutioo  ;  Boil  one-balf  pontid  ot  logwood  ahips 
two  quarts  of  water;   add    loi.  ot   pearlasb,  a 
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r  iBrt  tt  til*  ITaiud  Vtnffdain.    tt 
dL  sin.  pid  i  1o  FzukM  or    BnlglriFij 


dtlplib,  m  u^silMl  «■  Kdva'  nlaalnUiiia  lar  Lha  Wu 
tuulrlm  Ibe  XNat^iaUKAn^u  Uu  su  st    l  4»la 

Loslm.   AUnlwHWoM  «U1  Ba>ii»H  wl&  Uw  auikvlnl 
iMud  sftv  lha  rvoaTpl  ol  lha  nlMrlTdaib  If  l^ek  naiiihn  an 
ad,  aaiDh  ao^,  ta  conr  nua  poiCaia. 
kniv.,  xjutv.,  xiXTL,    xayiL,  hitiii..  xxiix. 

XU,  XLL.  ILIL.  v'l'  .  Hul  X-LIV..  I»uid  la  gluiJi,  Ti- laol 

iub  faaU-yiu^  vsluaa  la  VabnaqF  u41JMrBiI,B>onlTaUiiUUi 

baak  numban  nu  ba  W  iIdcIt,  prlaa  H,  hoh,  lluDuh  an  bo^i, 
aaUltnrH>ia(aiit,ev  lid.  will,  MM  fna  Im  lha  aOnCaiHll 
la<L»floc4ola.l.,TL,TII.,  flU-Vandlxl.lSriHh.  FM  tna 
*id.«ch.    L>daiaauT<d.Xb.,>«l  u  ailHqiau  wla^  H.  aaah,  <■ 


NOTICa  TO  SUBSCRIBSBS. 


ttuSa^weu 


AHSWDRS  TO  COBBSSPONDBNTS. 
Hnrrs  to  oobbsspohdsntb. 

L  Write  on  saa  ilda  oT  tbe  paper  onl/,  and  put  drawlogl 
lor  Ulutniiaiii  ou  leparsis  piaeea  dI  paper.    3.  i'ut  Utlai 

at  well  aa  tha  Utiea  ol  the  qaerlM  to  which  lha  repUei 
retar.  3.  Ka  oharga  li  made  lor  huerllng  leltan,  queriVL 
or  lepllei.  1.  Leiten  or  tuitlei  uUng  l«  ■ddtoaei  ol 
Dumutaeturen  or  floneapinideBtt,  or  waBB  loali  or  othei 
aitlolei  oan  be  pnrehaiad,  at  lepIlM  glvlag  tnok  inlorma- 


id  tlu  BaBiM  ol  sorreipoiideDU  are  not  cicaa  la  in- 

•a>  AtUnUea  li  (spMlalli  diawa  ta  hlol  Mo.  i.    Th* 

««  devoted  ta  lettan,  qnerio,  and  repll*)  i>  maanl  toi 
le  gaueral  good,  aad  II  li  not  fall  to  ooonpy  It  wfth  quia- 
ona  anob  oi  era  ladteaied  abora,  vUBb  era  only  at  ladl- 
Idoal  IBIHUI,  and  whlsh,  U  not  advertlianieati  la  Cheai- 
ilvei,  lead  to  repliei  wtdoli  are.     Tb*  "Slipaiiny  8ala 


oirena 

.b»p« 

euuof 

a'Sft 

na 

S-ffio™.. 

wing  are  ibelnUlalt,* 
ueada,  aienlnc.  May  1 

,ol  lelten 
.   aadanae 

Z^^ 

JfLKT.- 

H.Kel 

b.— F.M 

Dro.-0 

ttrl 

land  00. 

— H.  H.Holl 

—Henry  GarMr.^^Jmck  Oade,— IS.— S.  a.— Baiter.— 
Learner.— UalUai.— Lena.— 1  ry.- Btedenl .— Dr.  Terby, 
-J.  B.--Knqnlnir.~J.  Hv.  T.—a.  Pryar.— P.  a.  Hel- 

P.  W.  Baldwlii.—EDe.— Joaoph,  Kawllni.— A  !^lowo( 
the  Soyal  AitroaoiulcalSooieCjr.— A.ll,I.ajl. 
r.  TuanitiDaH.    (0[  eoiiCH  II  i>  of  ou  u  othera  ;  that  U 
alooa  Vol.  SJLIX.    Tha  Uteil  o^:oMUa  oo  wbloh  wa 
to  -  UopyiEtliwI."  and  II  you  rekr  to  tbo  indUiea,  you  will 

panaatlou  mlgbt  be  obtained ;  bm  it  would  be  advlaabla 
^■alcJelhe  matter  by  muCLial  agraeajeuto— iN^L'iaCJt 

ii.B.  IL    (We  do  not   lemombar.)— H.  Wau.   \ae> 


water.'  Sob  p.  ml,  p.  lU^  or  So.  BW,  p.   ID3,    Tha 
eleoieDle    are    line    and     carbon.)  —  T.    P.     (Tbe^r 


(ou.J— N.   J.   B.     (There 


XXXViII.)-J.  B 


!,  price  as.,  might 
uo   work  on    tbe 

SXxVl.,    3UCX7XI.,  aad 


»aM'    Inlurniailoii  OIBoe,   )l.  6r«> 


bBt  It  la  g 

nalnly  u  hiallby  ai  tliat  of 

hcie  i.Un 

the  book  poblishea  by  Geai  and  Co., 

..elceiter, 

allDWEoB  1 

proper  tnnifcr  Ink  It  impn 

taken  Iram  the  ilDOO—HiilDWAIlK.    (Yoii 
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what  Is  called  proritioaal  proteottoa  for  little  more 
th%ii  a  80verc{?n.  and  that  will  give  you  ten  moatlis  in 
which  to  look  for  a  capitalist.  A  complete  patent  coits 
only  £4  in  stamps,  and  lasts  for  four  years.) — ONE  Wno 
Wants  Help.  (Soob  a  query  oomiog  from  Birming- 
ham is  sarprising.  We  do  not  know  of  a  jtpan  which 
**  will  by  no  posiible  means  come  off  again  " ;  but  yon 
can  procure  japans  in  your  town  which  you  can  apply 
with  a  brush  and  boM  over  a  gas-jet  or  a  fire  until  they 
dry  hard  or  flame.  For  any  farther  information,  see  a 
number  of  articles  and  notes  in  back  Tolame«  )— IN  A 
Fix.  (Colour  the  leather  with  ink  or  with  acetate  of 
iron,  and  dress  with  cod  oil  or  cutor  oil.  See  miny 
recipes  in  back  voluroes,  or  procure  Watt*«  **A.rt  of 
liNLther  Manofactiire,"  published  by  Crosby  Look  wood 
ani  Co.  Two  art!  les  on  dyeing  leather  iu  Nos.  11 10  and 
1112.)— Non-Elkcthic.  (They  are  made  in  several 
forms.  For  in<t'.ancc,  of  little  strips  of  eoppi^rand  sino 
separated  by  canTas,  or  of  little  cylinders  of  sine, 
covered  with  canvas  and  bound  round  with  copper 
wire;  but  thev  are  of  little,  if  any  use  See  ** Elec- 
tricity ia  the  Treatment  of  Disease,"  by  J.  R.  Tunmer, 
London,  K  W.  Allen,  or  the  author,  Im(>erial  Sana- 
torium, IlarroK^te.)  —  G.  F.  (Such  a  query  is 
against  the  ruhs.  You  will  find  them  ndrer- 
tisfd,  and  no  doubt  can  hire  them  on  trial.)— 
F.  6m ITU.  (Presutuably  yon  mean  what  is  known  as 
the  Cartesian  diver,  described  in  almcst  any  textbook  cf 
physico.  The  little  figures  are  made  hollow,  and 
weighted  so  as  to  float  upright.  The  top  of  the  tube  is 
covered  with  rubber  or  bladder,  and  pressure  on  that 
forces  a  little  water  into  the  figure,  which  sinks.  On 
relieving  the  pressure  the  air  expands  and  the  figure 
lines.)— Gycli.st.  (Yon  should  refer  to  any  good  treatise 
on  arithmetic— article.  Permutations  ;  or  to  the  back 
volumes  under  various  headings,  such  ai  Change  Ring- 
ing, Chances,  &c.)— L.  B.  Lincoln.  (Similar  question 
answered  last  week.  Yoa  will  find  many  hints  on  the 
construction  in  back  volumes,  and  oon  precure  sketches 
by  sending  for  the  catalogues  of  dealers.  See  Hints 
Ko.  4  above.)— AUTUUH  Mkk.  (We  should  not  be  able 
to  make  much  of  the  drawing  as  an  illustration,  so  have 
not  used  the  letter.)— Stkkl.  (Many  good  second-hand 
machines  are  advertised  in  these  columns ;  but  at  your 
distance  it  wonld  be  safest  to  put  yourself  in  the  hands 
of  a  good  maker.  You  may  depend  on  the  Centaur 
Company,  Coventry.  See  their  advertisement  and  write 
them  for  prices.) — S.  WlTOERS.  (If  private  communi- 
cations of  that  kind  are  wished,  they  must  be  established 
through  the  Sale  Column.)— J.  J.  ALLINOUAM.  (Go 
alone  with  you  1  What  have  we  to  do  with  the  east 
wind,  Ac?  Or  has  your  strange  epistle  been  sent  xo 
ns  by  mistake  ?  Your  CAndour  as  regards  ourselves  Is, 
at  any  rate,  very  refreshing!) 


A  New  Wash  able  Truss.— An  Important  Inven- 
tion.—Hatocm  Xjlonlte  TroM  Ui  tlie  mmt  perfMC  appUanc*  erer 
lnT«nt«d.  It  fires  oooavtato  oomfort  and  ■upport  withoat  irrit*- 
tlun.  It  has  »  bMaUfnUy  OMioth,  tlflah-coloarad  mirfap«,  kod 
iijnMTMitMd  to  Um  a  UfeUmfc— AddnM  :  MEDICAL  UATTEET 
OAIPANY  (Limltod),  51.  OXJTOBD  STBEET.  LQKDOM,  W. 


OUB   BXCHAHQB   COLUMN. 

1%M  chargg  for  Exchange  Nuieu  u  8d,  for  UuKnt 
$4  wordif  and  S<L  for  wrjf  moceeding  8  vonb. 


Oood  Valae  Offered  (eash  or  Instraments)  for  all 

kilaatlflo  Appl 
Belonoo  Dopot,  Chaalwttrowt,  nmi  BritUh  MoMam. 


klndi  of  Krand  or  repairable  Bel 


1881. 


itiflo  AppUanoecCAPItATZl. 
~ ubliAhed 


Kioroarraphy.^Rare  and  beautiful   specimens  by 

the  lie  Dr.  F«rT»DU,  Fr«»i4«Dt  of  the  Bo/al  Microeooploal  Socletj, 
London.    Exchange.— U.,  A'J,  iUndflttld-rued,  Waterloo,  Liverpool. 

A  4ftin.Sorew-cutting  Lathe.  4ft.  6in.  gap  bed,  cost  £25, 
only  been  in  n>e  one  month  ;  will  exrhenfre  for  Sin.  Ln'edle  laUie 
and  cMh.— TU08.  Cathehall,  Duueuble-road,  Luton,  Beda. 

Dynamo,  laminated  armature,  4|  by  b^.  splendidly 
made  machine,  rood  aa  new.  Eichange.  tnotu.-E.  TH0UXT05, 
Uln'lpool-r(.ai,  Bkrro«r-ia-Fam«e«. 

Second-hacd  Lathe  wanted  In  exchange  for  Bioyole 
or  Lock-atitoh  Sewiuf  Machine.— Wellevlej  Hoa«e,  Colcheater. 

What  exchange  for  Coventry  Rotary  pattern  Tricycle, 

eo>t  £\i,  only  ridden  a  few  milee.- Aa  abore. 
Gentleman's  Qold   Blnff,   stamped    15  carat,   with 

handiome  ahieli1-«ha(>ed  blood  kton**.  good  heary  piece  of  jewellery, 
alM>  li  cvat  UoU  LockeU  Wna'.  olltir*  up  to  £J  iJa.  ?— Ju«  BLAlX, 
Oarliale. 

''English    Mechanic **— Wanted,   back   volumes. 

clean,  unbuuud  prefurrt-d.  complete  aet  or  odd  rolumei.  State 
lowest  value  and  wanta.— ZSKO,  Ji,  Tintemttrcet,  Brlxtou. 

Two  Coventry  Bicycles.  50  and  5tin.,beth  in  thorough 
good  otmdlUon.  Ofletifwr  both  toXrvalne.or  einfle.— 17.NewUnd- 
itreei,  Kettering. 

Wanted,  4}  or  5in.  Screw-cutting  Lathe,  chucks.  Ac, 
foot  oower,  nin>t  be  good  machine.  Exchange  Boral  Meteor 
Sociable,  or  offers.-  B.,  35,  TranquU-vale,  Blaokheath.  S.E. 

Wanted,  good  Field  and  Marine  Glass.  Exchange 
SX0LI8H  Lkvkk,  4ln.  O.O.,  Jewellary.  Books,  EnfflUh  ConoerUna. 
—  WaaDBLL, 67,  Thomae-etxcet,  Attoo,  Birmingham. 


Medland's  New   Pentaphane.   5-wick    Lanterns,  a 

number  of  alidea.  cost  X7.     Ooua  exchauge  offers.— W.  8.,  b,  Glad- 
atone-atreat,  Battersea. 

What  offers  for  60  numbers  of  *'  Knlgrht's  Practical 
DiCTioyAKY  OK  MkchakICB,"  clean,  goodu  new.— MaUULutt, 
lleckney,  Market  Harborongh. 

Powerful  new  Induction  Ooil.  in  paifect  working 

orl*r,  on  mahogaoy  »tand,  with  condenser.    Eichange  Electro- 
Motor,  value  114.— E  Fl8K,  Queen-strMt,  Ipswich. 

Model  Lanncli  Boiler,  horlsontal,  lOin.  by  6iin., 

lagged,  quite  now  aaa  ooinplttte.  without  fittings,  internal  flretiox, 
braaed.    Wanted,  »mall  Trlcycl«.-8TAaLKY,l 7,  Wood- street,  Old 
B  lompton,  Chatham. 

Tricycle,  ball  bearings,  Coventry  make  ;  photo,  8 
stampa.  Eichange  4  or  Sin.  baok-geared  alida-rcat  Lathe^M.,  14, 
Churoh-etreet,  Ol  burj. 

OlTen  wanted  for  a  Pair  of  Patterns  for  6  back-gear 
Head  Stooks  and  Mandrel,  fitted  with  oone  bearinnand  barrel  with 
left-handed  sera  v,  by  CunlUfe  and  Groom.- S3,  llloyd -street,  VTar- 
ringtoa. 

Laige  Barrel  Oriran,8ft.  high,  33  tunes  (sacred). 

Ranted,  Lathe  or  anaU  Uaa  £ngiae.-J.  L.,  17,  Tiatalgar-atieet, 
Brifhtoib 


62in.  Bicycle,  in  good  ornlition.  What  offers  for 
exohanre  If  Value  XS.- W.  T.  Baqk  ica,  Fleetwood,  Chepi»tow-road, 
Cro)  don. 

Vplat*  Bollinff  Pre* a,  nearly  new,  oo»t  £S.  Ex- 
oliange.— W.  T.  Baukku,  Fleetwood, Cbepktuw-road.  Croydwn. 

Wanted  toexchange.  Vertical  Boiler,  with  oece^^ary 

mount*,  abont  quarter  hnr«e-;)nwer,  for  rham-froared  Bicycle.— 
Aildrftt,  T.  T.  BjXO.  Enginoor,  Church-road,  Batnsgate. 

Exchange  for  modern  Tricycle,  Horizontal  Engine, 
3in.  by  4io.  oyKnder,  Hywh'^el  15tn.  by.  lio.,  abont  iU.P.  —  P. 
BoBKurs,  145,  Bcrry-atreet,  BooUe. 

Pocket  Aneroid,  ia  oaa'>,  with  altitude  scale  and 

romiiaiie,  London   made,  ccs-  £1  10«.,  almost  new.    Offers. — 8  ,3, 
Haybum-terraorf,  Glasgow. 

Pair  Morse  Sounders  and   Ke^s.  well  made. 

Offnrs  in  useful  or  El««'trlcal  Apparatus.- GRUBGK  PkuuS,  Little 
Uultun,  Bulton,  Lanoashire. 

Bicycle.  60in.,  splendid  machine,  fitted  with  latest 
impn>rrmenu,  suspension  saddle,  ball  bearings,  detachable  cranks, 
dust-proof  head,  King  of  the  roa<l  lamp,  dropped  hMndlea,  hollow 
forkH,  Ace.,  upooa  brakv,  rldd«n  only  few  week-<  ;  w  1'  aell  outright 
or  exchanve  small  Steaa  L«nnoh  or  Boat.— MaOOuXALU,  New 
Mills,  Stockport- 

Tennis  Racqaet.    new   Guinea    Champion,   13oz. 

Rrchange  Meohanic'it  Ketiuisites.— W.  AENOLD,  8,  George-street, 
Villa  Cr<MS,  Birmingham. 

Very  good  whole -plate  Portrait  Liens*  good  com- 
pound miorovope.  in  rieowood  vjnm,  mag.  aoouc  fOO  rila. ;  first 
thirty-a  x  ittrta'*  CaaMll'*  Bnoyolopwdlo  Dictionary,'*  for  Lancaster's 
half-plate  In«tanu>irikPh  Mt,  wltn  vxtra  dark  slides,  or  offers.— 
T.COLLlNe,  Berne,  Kinoardlneahire. 

"  English  Mechanic"  last  six  volumes,  XXXIX., 

XL.,  XLL.  XLIL,  XLfll.,  XLIV.,  oomplete.  with    indices,  un- 
bound ctean.    Offen.— SIJ,  Maocheater-road,  Bradford. 

No  2  breechloaJiog  Salooa  Rifle,  worth  20s.  Ex- 
ehangro  B"^*  Cyclometer,  to  suit  40in.  wheel,  or  offers.— <J.  K., 
Lady  Jrosh,  G^yton-ruad,  Harrow. 

Wanted,  a  Suter's  3 A  or  3n  Lens,  also  Suter's  Wide 
anffle  >«|  and  6^  lens.    Exchange.—  W.  Mkwbould,  Eyre-lane, 
Shefiiela. 

661n.  Bicycle,  light  roadster,  double  roller  bearings, 
hollow  furks, adjustable  pedals  and  st^p,  new  lonir  distance  saddle, 
spoon  brake,  alarm,  spanner,  pouch,  Ac,  in  good  order,  and  rery 
s<if«  ridiug,  by  Keen,  will  exchange  for  watch,  value  £i  lUs.— 
SCil0PiliLD,39G,  Whally-road,  Shuttleworth,  near  Bury,  Lane. 

A  large  Black  and  Tan  Bitch,  splendid  watch-dog. 
will  vzniiang-}  iathe  tools,  ur  cash  lUa.— 3J,  Vlue-bUeet,  Tyne  Duck, 
South  shields. 

**  Chambers*  Jonrnal,"  S  volumes,  well  bound,  in 

good  condition.    M  ill  fichange  for  guod  5ln.  Leg  Vice,  or  offers.- 
Taylor,  Junr.,  17,  Wakefield-etreet,  Warrington. 

Dynamo  Castinga*  turned  and  bcred  for  fitting, 

L*iup,  and  13   jarus  of  UvTered  Wire.    Exchange.— GalB,  Bank- 
street,  Meikshani. 

Bicycle  Breechfts.    ISln.   fork,  horizontal  Slide- 

valre  Kiiglne  and  Boiler,  3  vols,  of  "  Boja'  Own  Paper."   Exchange 
for  Banjo,  or  offers.— La WhUX,  Mold. 

Salvo  Tricycle,  bail  bearings  throughout,  lamp,  &c., 
eost  £i6b    ExcUaoge  offers.— 9,  Welllngton-plaoo,  Bowdtuk 

Wanted,  Lathe  and  Parallel  Vice.  Give  in  exchange 
new  Photographlo  Apparatus,  large  Mn«lcal  Box, Wringing  Machine, 
and  Cuckoo  Cluok.— A.  B.,  Iu7,  Chatham-street,  Walworth,  8  iL 

Will  ex  hange  vertical  riveted  Iron  Boiler,  13in.  by 
9.  all  fittings  and  firelxix  ;  bum  coal;  works  up  to  lOOlb.  ;  alao 
HonsimUl  Engine.  1  by  l$in.,  for  good  Lathe.— C.  WATbuX,  Bty- 
burgate  street,  Beccles,  Suffulk. 

Facile  Bicycle,  4}  Screw-cutting  Lathe,  **  Bngi- 
gineer,"  ''  Rnfflne«rlog, '  bound  and  unbound,  half  price.  Watch 
Glahaes.    Off«n.— H.,  164,  Euston-ruad. 


TBI   8IXPBHMY   8ALB   COLUMN. 

AdvertUementM  are  inserted  in  thit  odumn  ai  tk* 
rate  of  6d,for  the  fr$t  16  wordt,  and  6d,  for  ever^ 
tucoeeding  8  vfordi. 

Patent  Heat  Conductors  for  cooking,  save  one- 
third  time  and  liriog,  and  one  pound  of  meat  in  every  ten  i<ounda 
cooked,  retaining  all  uourUhmeuU 

Boastei  s  and  Bakers,  2s.  6d. ;  Boilers,  2s.    Of  all 

ironmongers.       Pamphlet  free.  —  Tallack,  Sb,   Uatton-garden, 
Londou. 

Wlmshurst  Influence  Xaohine.— Sole  manu- 

'faoturers  of  new  and  improTed  pattern,    inn.  from  Ste.— ElXG 
MKXDHAX,aud  Co.,  BristoL 

Deposition  of  Smoke —Complete  Apparatus  to 
perform  this  never  failing  expenment  with  statio  eleiotiioity,  6a.  <d 
and  lus.  edi— Aa  above. 

Standard  Ohm,  In  boxwood  cylinder,  guaranteed 

correct  to  ten  thousandth  of  ohm,  16a.  6d.,  with  copper  poles.  Sis.— 
As  above. 

Galyanometer  Cards  for  tangent  and  ordinary 
combined,  veitu^l,  astatio,  rellecting,  and  unmounted  compass 
oarda.— Aa  above* 

Variable  Beslstance  Incandescent  Isamp 

8ta!I  i>,  invaluable  for  battery  power,  vide  EVOLiau  MSOHASiu 
Oou  IS,  lb66,  prioS  la.  Sd.— Aa  above. 

Xorse  Sounder,  for  learners,  jpractieal  instmment, 

with  baiu-ry  and  iiutnictlons,  with  exeruUies,  Sis.— EUSO,  Mlt:il>- 
H AJt,  and  oo.,  BnstoL 

Write  for  Klnff*  Kendham,  and  Co.'s  large  new 

and  reduoed  Prioe  List,  poet  free,  4  stamps. 

Fretwork.— Catalogue  of  every  requisite,  with  6(K 
Unatiatiuna,  free  for  S  atampe.— BAae  aa  Bauo. ,  Settle ,  Torka. 

Carbon  Plates*  beet  quality,  cut  and  moulded,  plain 
and  capped  ;  quality  oannot  be  suryasaed.— Oao.  O.  BULUKWKLI<. 

Pebble  Carbon.— Graphite  for  Leclanohe  cells, 
splendid  oondnotor  ;  price  very  low.— Q BO.  Q.  BLackwbll. 

Xan^ranese  Oxide  specially  prepared  for  Leclanohe, 
batteries  ;   high  strength  and  purity,    greater    E.M.V.,    constant 
action  ;  been  in  tise  16  yean  with  immense  satisfaction  ;  7,  U,  and 
fblh.  iiaokets.    Prioee  on  application.— O SO.  a.  BLACKWSLL,X6 
Chapel-street,  LiverpooL 

Mew  Dlusttated  Prioe  Lift  of  Screws,  BoltSt  and 
NUTS  for  Model  Work,  drawn  to  aetnal  siae,  sent  oo  reeisipt  oi 
stamp.— Moaau  OOH«fl,  Itt,  Eirfcgaf,  Leeds, 

Wbeel-Cuttins'  to  12  inches  diameter  La  brass  only. 
-CLK(M»  ,1S,  Hellnrta  etIee^  Manaiet.  Leeds. 

Planinsr  to  12in.  by  ISin.  by  Sin.  Boring,  Tnming, 
Sorew-outcinff,  BUde-reiU,  dm.— €i.se<l,  aa  abata. 

Odd  Spiral  Springs  to  order.  Oast  Steel  Wire  in 
eoU  and  lengtha-J.  PABUa,  Park,  Siiaflalfd. 


Mioa  or  Talc— aieHimD  BAwm  as*  Oo,  >,lPiil^ 

lane,  London. 
Blectrio  Depot,    10,    Deansgate,     HCaoetislir.. 

Handiest  shop  In  the  trade.  Larf  eat  stock.  OreaSait  varied.  Zmw 
prioea. 

SUvered  Glass  Specula^— I<M800tt.  Baufifei. 

Gives  truly    parabulio    flgura.     ModcraU  prlees.    fllaadih  |^ 
pieces,  and  Flats. 

*'  Beginner's    Guide  to  Fhotograplnp,'*  ssi 

shilling.    Wholeeale  of  the  pabliahara,  LajBL'XBjaadfuin 
Uatton-garden,  London. 

'*  Beglnner*s  Giiide  to  Fhotofranl^,"  m 

shining.    Free  from  abstrase  taohnieAlitlaa.     BMail  eiOfHihss 
and  Book»ell<<s. 

Walker's  Sulphur  Hal-ammonlae  Battery.  Halt  nl&, 
3b.  QiiarU,  U.  Sd.  each.  Liberal  dlaeooot  to  the  tra*^  1. 1 
Walkku  and  OLLivaa,  19S,  Berernruad,  Caniifl. 

Gut  Band  (Lathee),  best,  per  yard,  |,  ed. ;  S-U,  N.; 

t,  Is. :  &-16.  Is.  4d. ;   I,  Is.  lid.    Hooks  and  Kfm  iSteel}  te  |,  M, 
.IG,  7d. :  I,  !^.  i  /-IS,  le-  ;  4>  !«•  6d.    Poetaffe  eatra.— LOXTs. 

Saws*  Disaton*!  American,  agent  for 
new,  London,  malleable  icon  and  gnnmaial,  every  i 

LUSTti. 

Vices « bench,  parallel  steel  )aws,  to  open  H,  li  H; 

ditto  t,  lis.  6d.  i  ditto  4|,  Msw-LCXT  8. 

Taps  (Bngineers'j,  WJiitworth.  p!ug  and  tafcr,  i-H^ 
4.  &-16.  «Ach  6d.  ;  I,  tKL  i  7-ie,  lUd. ;  |,  la. ;  i,  la-M.  j  l.taft- 
LCST. 

Tools  evsry  description.  fiSzth  edition,  84 
illuMtrated  reduced  price  oatalofoe  free— A.  d.  LCST,  117,1 
road.E. 

Piles  cured  first  application.— Palmer^  iBdimOM^ 
ment.iyid.    Vifty  yean' oelebxitj.—Chapel-tanaee,  West/ 
Durham. 

"*  tficro-Fungi :  When  and  Wliere  to  Mlj 

IT.''    By  Thomas  Britialn.    Boards,  la.,  lUaatxmtcd.— AJISL  I»  ' 
wuuD,Uldliam-atrfaet,  MancheiUr. 

Silvered  Glass  Specula.— Mr.  With, oinlfej 

choicest  rcscnrea  at  nununal  pncts.— Apply ,  O.  WITH, . 

The  Lantern  Microscope,  new  optical  ar 

by  W.  Leach  i   i«mphl«t,  tid.-ABl£L  HBYWOOO.  "■ 

ManchesCvr. 

Technical  Schools.— Bbitanki a  Co.  Mciutd|ri» ! 

medal  fur  laihes  and  tools. 

Technical  Classes  in  various  towns.— Thoss  vli  i 

are  conipeteui  to  conduct  ulaaaes,  pleaae  give  addreaa  to  BaiTASItt  i 
Co.,  Colche*ter. 

Britannia  CO^  100,  Honndaditch  (S  minntes* 
from  Bnt»d-*treet  or  Liverpool  •strset>     UorrsepOBdaaiDe  taM"] 
Chester.  ^      ^ 

7.000  square  feet  Floor   Space  available  for  m 

XxhibiUon  of  Tools,  &0.— BaiTAJrxiA  Cv.,  lOU.  HaiiafciUst 

Notice.— Inventors  and  Kanofaoturen  of  Tools 
Machinery  can  secure  space  for  exhibiiinc  in  above. 

B.iick*s    Patent    Lathe    Planer    is  on  vies 

BuiTANMA   COMi'AXY'b   Maw   WaiehouMca,  100, 
London. 

Hot- Air  Engines.  Hand  Planing  MaoUno  fori 

BaMlaud's  I'atent  ilaner  for  Wood.— BttlTAXXlA  Co. 

Bench     Universal     Killing     Xaohlne, 
geared,  tzeadle  or  power,  for  maontniera  and  amauiirs.   Has 
stamps  — U.  ALLSUl'. 

Portable   Engine.    6-horse,  good   oondltios, 

Shuttlewurtu,  oost  jUm.  accept  XIX    Boom  Wanted.— MlLl 

&an4||ate. 

Thrashing  Machine,  by  Bansome.  good 
order,  cost  Xii»^,  accept  fi'i.—iliLLeuuN,  Army  U»nfcractMr,l 
gate,  kuut. 

Breech-loader,  IS  bore,  single  central  fire,  m 

kill  76  ^MHis,  Xio.  iiCL,  oarriags  paid.-UiLLBlK>S,  Sandgala. 


' 


•pi 


Gramme  Dynamo,  100c  .p.,  new,  splendid  nasUM* 

XC  AUo  Wood-turning  Lathe.Sft.  bed. Sjin.  centre.  Double  teak^ 
ti>eed  pulleys. »  circular  saws,  grinOstune,  M>.i*h«r,  sundry  «ha«a 
quautity  tools ;  a0s.-£uULaTO5,  U,  LiviiiKBtone-road,  Wat 
Brighton. 

Brass  Kodel  Engine  Castings,  rongh  and  (tntrti^ 

best  quality  ;  list,  stamp.— WUOO,  Dalley-atreet,  BxQQghUm,M^ 
chtst^r. 

Baby  Carriage*  unsoi'.ed,  bicycle  wheels,  carrlsgo 

iluK»,  rcveraioie  houd,  handsome  rug,  30a.  Cast  XL  SeTStSML 
— Vt,  £aat-r«,'ad,  Uty-roAd,  Muorgate-sueet. 

Safety  Bicycle  Fittings.  "  Bover."  «  Iwl,"  -I 

**  PayctiO  "  patterxu,  fntme,  lugi*,  suicrmgs,  braokcta,  taMAg,< 
wheels,  ball  hubs  braaed  up.— LiA>iro,  Clyde  Works,  wei 
street,  Birmingham. 

Bicycle  Perambulator  Wheels,  with  atlei 

«lete,    bodies,    springs,  and    fumiture,   iowut   prices. —LbOn^ 
reaman-street,  Birmiugham. 

Safety  Bicycles.— Our  raar  driving  "  Antslopa*  ii 

high  cIanh  m  every  vartloular,  no  malleable  iron  Ua«d  (.ehala  whsil 
excepted;.  weldu»8  sieol  lubiug,  bail  beariuga  throogbeat,  w 
whoibsale.— LLUYu,  A  eamau-sUeet,  Birmuigltam. 

Our  Climax  Bicycle  at  £fi  16*.,  is  by  far  ths  feel 

value  offered,  weldleas  steel  backbone,  "  JEoloa"  beariagiiitt 
wheels,  plated  parU,  long  -  diatance  s*«idlee,  every  amnim 
guaranteed,  stamp  xor  list.— LLOYU,  Birmingham. 

Notice.— BRITANNIA  COMPANY  Lave  remoTcd  tk* 

London  Showrooms  to  spaoions  pramiseb.— lUO,  Honntsditch. 

Kew  Patents  connected  with  engineering,  boildilfc 

&c,  can  be  exhiMted.— Apply,  B&LTASMA  Co. 

Novelties  in  Iron  or  Wood  Working  Tools.— Hskat 

can  arrange  for  exhibiting  iu  our  bhowroomiu— BUITAS5IA  Co. 

6  000   square  feet  ot  Floor  p*G&  is  u  dj 

utilised  for  abuve  purposes  — BaLTANMA  CO.,  C^^^umLtu 

Eaay  Terms  of  Payment  to  those  onlj  who  osa 

glTe  gooa  rvferenee.— UuL'rA>.MA  Co.,  Coioheatez. 

The  New  Patent  Treadle  Saw  for  metal  or  wood. 

Is  Inraloable  to  thoee  withoni  si«am  power. 

The  Kew  Patent  Saw  saves  Its  tntixe  oost  evea  V^ 
itisused— BairANXLACo.  * 

Britannia  Co-,  bona  fide  makers  of  upnsspli  of  Hft 

Tarietios  Latuea,  Drills,  Planers,  Milling  Maokinea,  «G. 

Send  Six  SUmps  for  Catalogue,  or  two  stamps  foe 

llsl  of  second-hand.— BBITANXLA  uo. 

London  Depot  for  Tools  and  lfachi>«7» 
Buitan.maCO.,  luu,  Honndadiieh.  Correspondenea  talrtisaaa 
Co.,  Colchester. 

Strong  6ln.  back-geared  I«athe  Heads  CasttBSi* 

oomplete  with  wheels,  lUs.  per  aet.— Jauhatt,  baiuw. 

Boring,   Turning,   Planing,  Screw-oatynff.     ^^ 

made  to  truer.— JAUaATr,  IS. ' 
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aOTBIO  HOTOaa   AND  ELECTRIC 
RAILWAYS* 

1HE  progreu  which  is  being  nude  with 
eleoirio  r»iIwa;B  in  the  United  States 
ndsTB  any  work  tt^t  gives  a  dsscription  of 
am  valuable  ;  bat  in  this  handsome  quarto, 
ft  titl«  of  which  we  give  below,  the  anthori 
Te  provided  us  with  a  text-book  that  covers 
S  whole  ^and,  and  deals  with  every 
nn  in  which  electricity  is  nsed  for  the 
irpoM  of  tranamittiDg  motion.  ConsideriiiK 
Kt  the  early  motora  are  only  of  hiitoricu 
tareit,  and  are  generally  degcribed  in  the 
aadard  works  on  dynamo  machines,  the 
itbon  have  limited  the  apace  allotted  to 
MP,  but  at  the  same  time:giTe  illustrations 
[  the  most  notable,  and  also  of  others  little 
lown  oataida  the  archives  of  the  American 
fttent  Office.  In  the  chapter  on  "  Early 
hrtora  and  Ezperimenta  in  Europe,"  wc 
tn  a  brief  mention  of  Barlow's  experi- 
mt  in  1B26,  and  also  of  the  machine  de- 
bed  in  1830  hy  the  Abb^  Salvatore  dal 
Tagro  of  Padaa.  The  Jaoobi  motor  ' 
Intrated,  and,  amongst  others,  the  n< 
UBOos  Facinotti.  In  the  chapter  od  "  Early 
Cirton  and  Experiments  in  America,"  some 
ifanating  and,  we  believe,  little  known 
lata  are  given  about  the  motor  devised  by 
RiMiiaa  Davenport,  blacksmith,  of  Brandon, 
ronnont,  which  was  patented  in  1837. 
hTanport  is  described  as  a  man  far  ahead  of 
|fa  time,  and  the  first  to  make  an  elaotrio 
inhray  and  to  print  by  electricity.  In  1833 
to  saw  a  magnet  employed  in  extracting 
m  from  pnlverised  ore,  and  purchased  it, 
pving  "  jnmped"  to  the  conclnsion  that  be 
^■Id  apply  magnetism  to  the  propalsio 
aaohinery.  In  1835  be  set  op  a  amall 
{riar  raQway  at  Springfield,  Uass., 
■Orted  it  hy  means  of  an  electro^magnetic 
■1^.  From  1838  several  electro-magnetic 
■gines  ware  devised  in  the  United  Statee, 
Im  the  most  celebrated  was  that  of  Prof, 
t,  O.  Fage,  of  the  Smithsonian  Institnte. 
irtueh  wa>  next  in  importance  to  that  oi 
fceobi.  The  authors  describe  and  illustrate 
■mral  of  the  motors  invented  in  America, 
lAidi  are,  however,  of  little  interest,  for 
■aBhinea  qoite  as  useful  have  been  devised 
lid  forgotten  in  many  laboratories — for- 
Mtan  when  it  waa  discovered  that  eleotrioitj 
p  not  exactly  a  motive  power,  and  that 
pd  ia  the  cheapest  source  of  enei^ 
fcept  where  sochnatniBl  forces  aa  waterfalls 
toait  ntilintion.  Full  hononr  is  given  to 
Jk.  Facinotti,  who  waa  too  far  ahead  of  hi& 
fae  to  meet  with  a  full  recognition  of  the 
Mhie  of  bis  researches^  but  waa  undoubtedly 
itdiaooTerar  of  the  principle  of  reversibility. 
M  which  the  electrical  transmission  of  me- 
^aioal  energy  depends.  Who  was  the  first  to 
■uonstaste  the  possibility  of  transmitting 
Vwer  by  eleotrici^  is  a  matter  of  dispnte, 
at  the  hononr  is  claimed  for  M.  Hippolyt« 
^taine,  althongh  it  is  stated  that  the  very 
tit  csae  of  actnal  transmission  was  brought 
bout  by  a  workman  at  the  Yienna  ExhibitloiL 
1 1873  accidentally  placing  some  cables  or 
lads  to  the  terminals  of  a  machine  to  which 
hmy  did  not  belong.  At  all  events,  M.  Fon- 
kine  was  the  first  to  exhibit  the  eSecta  and 
be  first  to  publish  an  account,  but  he  statea 
iniself  that  H.  Gramme  had  told  him  that  ht 
•d  worked  one  dynamo  by  another.  The 
atlion  give  illustrations  of  the  exhibit  of 
laicel  Deprec  at  Munich  in  1882,  of  the 
'ortrosh  tnrbines,  of  the  Vienna  electrical 
■ilway,  of  the  Paris  lines  of  1881,  and  of  the 


more  simple  and  more  suitable  linea  at 
Brighton  and  Blackpool.  To  Mr.  Stephen 
D.  Field  the  United  States  Patent  Office  has 
awaided  priority  of  invention  in  electric 
railways  in  America,  for  a  combina- 
tion of  an  electric  motor  operated  by 
means  of  a  cnrrent  from  a  stationary 
BOnrce  of  electricity  condncted  through  the 
rails.  The  Field  and  Edison  interests  were 
combined,  and  the  Electric  Bail  way  Company 
of  the  United  States  came  into  existence  in 
1883,  and  at  once  determined  to  exhibit  an 
electric  line  at  the  Chicago  Exposition.  In 
spite  of  the  shortness  of  time  available  for 
preparations,  the  Cfain^  Electrical  Rail- 
way, the  first  constmoted  in  America  for 
business  purposes,  was  a  decided  snccesa,  and 
olthoiwh  operated  for  only  118j  hours  it 
ried26,805  passengers.  Some  time  before, 
1880,  Edison  had  laid  down  a  track  at 
Menlo  Park,  and  other  electricians  had 
been  hard  at  work  in  developing  electric 
locomotion.  The  satisfactory  reporta  about 
Edison's  experiments  and  the  public  trials  at 
Chicago  ^ve  an  imftetns  to  electric  traction, 
and  capitalists  were  found  not  only  ready 
but  anxious  to  invest  money  in  the  schemes. 
Towards  the  close  of  1883  the  experiments 
of  Mr.  Leo  Daft  bevan  to  attract  attention, 
and  in  1885,  so  well  had  bis  first  lines  done 
their  work,  orders  were  received  to  fit  np 
a  branch  of  the  Baltimore  Union  Passenger 
Railwav.  In  carrying  out  this  undertaking 
an  insnlated  centre  rail  was  nsed  as  the  out- 
going "lead,"  wbiletbe  two  outer  rails,  having 
bad  their  joints  pierfected,  served  with  the 
ground  for  the  return.  ThedynamoatthestB- 
tion  has  a  maximum  capacityjof  300amp^reeat 
125  volts,  and  the  motor  named  after  Prof. 
Moree  is  carried  on  a  frame  measuring 
12ft.  6in.  by  6ft.  6fin.,  constructed  of  ash, 
bolted  together  and  braced  with  angle  iron. 
The  wheels  are  standard  car  wheels,  with 
deep  fianges  and  wide  treads.  The  dectrio 
motor  is  a  compound  series  machine,  capable 
of  delivering  eight  horse-power,  and  weigh- 
ing about  half  a  ton.  The  compound  nature 
of  the  field  permits  of  a  wide  range  of  resist- 
ance— 'hence  of  magnetic  streDgtn  of  field — 
and  as  the  armature  speed  depends,  in  a  cer- 
tain sense,  upon  this  field,  a  perfect  control 
of  the  speed  is  obtainable.  The  armature 
shaft  carries  at  each  end  a  3in.  phoephor- 
brouEe  gear,  which  engages  with  a  spnr  wheel 
27in.  diameter  keyed  to  the  axle  of  the 
driving  wheels.  The  speed  permitted  is 
limited  to  eight  miles  an  hour,  which  gives 
610  revolutions  of  the  armature  per  minute. 
In  1886  more  powerful  motors  were  added  to 
the  equipment  of  the  line,  which  is  now  being 
extended  with  overhead  conveyance  of  car- 
rent  ;  but  more  recently  Mr.  Daft  has  been 
engaged  in  experiments  on  aportioa  of  the 
elevated  railway  of  New  Tork.  Another 
system  which  promises  to  play  an 
important  part  in  electric  railwE^  of 
the  future  is  the  Bentley  -  Knight, 
first  experimented  with  iu  1884  at  Cleveland, 
Ohio.  The  conductor  in  this  case  was  placed 
in  a  conduit  between  the  rails,  a  brush  passing 
throughaslotandmakiog  connection  between 
the  motor  and  the  conductor.  For  some 
time  schemes  hare  been  drawn  up  for  running 
an  nndergroand  railway  along  the  Broadway, 
New  York,  and  several  page  plates  illus- 
trating the  proposed  electric  line  are  inserted 
in  this  work.  The  Mayor  baa  recently 
appointed  a  Rapid  Transit  Commission  to 
consider  the  various  schemes,  and  there  is 
not  much  doubt  that,  after  the  experience 
already  gained,  the  majority  of  Americans 
who  have  formed  an  opinion  are  in  favour 
of  electrically -worked  lines,  while  the  electric 
companies  are  prepared  with  the  working 
drawings  of  motors  capable  of  carrying  on 
the  traffic.  Another  system  which  hasfound 
quite  extensive  use  in  America  is  the  inven- 
tion of  Mr.  C.  J.  Van  Depoele,  in  which  the 
current  is  taken  from  an  overhead  conduc- 
tor ;  but  othera,  such  as  the  Spragne  and  the 
Henry  systems,  are  coming  to  the  fore.    A 


cars  has  been  devised  by  Mr. 
Pendleton,  of  Now  York,  which  promises 
to  be  of  more  than  ordinary  valne. 
The  motor  is  suspended  from  the  floor 
of  the  car,  and  the  revolving  armature 
carries  a  coiled  spring  extension  at  each  end, 
terminating  iu  a  worm  or  screw  pinion-wheel 
held  by  journals  on  each  side.  The  worm 
gears  with  the  top  of  the  worm-wheel  on  one 
axle,  and  with  the  bottom  on  the  other,  an 
arrangement  which  equalises  the  thmst  on 
the  motor.  The  coil-springs  relieve  the 
machinery  of  sndden  straina  due  to  rapid 
starting  or  stopping,  and  also  allow  for  any 
distortion  of  the  car  with  varying  loads.  For 
some  time  a  full  aise  standard  passenger-car 
of  the  elevated  railroad  has  been  placed  at 
Mr.  Spragne's  disposal  by  the  Sunhattan 
Comoany,  and  it  has  been  fully  equipped. 
The 'weight  of  the  trains  and  the  distance 
over  which  they  are  hauled  on  the  elevated 
roods  necessitate  in  the  electric  circuit  onr- 
rents  of  bieb  potential,  and  the  experimenta 


terminals  of  .the  generatora.  Snch  a  poten- 
tial is  altraather  exceptional  for  electric 
railway  work  ;  but  the  system  is  being  care- 
fully completed  in  details,  which  are,  as 
much  as  possible,  explained  by  the  authors 
of  this  work.  So  far,  we  have  referred 
only  to  systems  in  which  the  cnrrent  is 
conveyed  or  transmitted  to  the  motor  by 
means  of  an  overhead  conductor  or  an  insn- 
lated rail ;  but  in  many  places  the  nse  of 
storage  batteriee  will,  no  doubt,  be  found  to 
yield  the  beat  results,  especially  in  connec- 
tion with  ordinary  tramway  cars.  The  main 
argument  against  the  nse  of  accumulators — 
a  very  important  on&  too^^onsists  in  a 
demonstration  of  the  large  loss  of  power 
which  a  number  of  transformations  entail. 
There  is  first  the  loss,  common  to  both 
systems,  in  the  process  of  converting  me- 
cnanicol  into  eleobical  energy  in  the  dynamo  ; 
then  there  is  the  special  loss  from  the  con- 
version of  electrical  into  chemical  energy  in 
the  accumulator,  followed  by  the  reconver- 
sion when  the  Mttery  is  placed  in  the  tram- 
car  ;  and,  finally^  the  tnmsf  ormation  of  the 
electrical  energy  into  mechanical  work  by  the 
motor.  Obvioualy  there  must  be  considerable 
loss  in  these  transformations  ;  but  it  is 
assorted  that  by  good  apparatus  and  eco- 
nomical management  these  losses  are  reduced 
to  a  percentage  which  is  less  than  the  loss 
experienced  with  other  systems,  while  there 
are  many  advantages  peculiar  to  the  arrange- 
ment in  which  storage  batteries  are  nsed. 
Thus  the  authors  say :  "  Looked  at  from 
the  standpoint  of  convenience  and  ap- 
plicability, the  propulsion  of  tramcara 
through  the  medium  of  accumnlators 
must  be  conceded  to  be  second  to  no  other. 
The  batteries  occupy  no  valuable  space,  being 
stowed  under  the  seats,  while  the  motor  can 
be  placed  under  the  icar-body,"  as  shown  in 
several  illostratioas  of  cars  and  motors 
which  have  an  actnal  existence,  and  have 
nndergone  practical  trials.  The  chapters  on 
the  industrial  application  of  electric  motors 
in  Europe  and  in  America  are  full  of  in- 
teresting information  ;  but,  for  obviona 
reasons,  there  is  little  chance  of  electric 
motors  being  used,  except  where  it  is  im- 
possible to  drive  direct  from  a  mechanical 
motor,  or  where  power  is  distributed  from  a. 
central  atation  by  means  of  electricity.  In 
this  country — in  Birmingham— power  is  dis- 
tributed by  means  of  compreased  air  ;  in 
London  power  is  laid  on  in  certain  districts  by 
means  of  water  ;  but  in  the  ifnited  States 
we  find  already  a  considerable  development 
of  the  system  of  electrical  distribntion.  In 
parts  of  the  United  States,  for  instance, 
printing  machines  have  been  driven  by  cur- 
rent for  more  than  two  years,  with,  it  is 
stated,  a  saving  of  more  than  33  per  cent. — 
the  "  power  "  being  rented  from  a  com^nj., 
who  anpply  it  in  mna'ii  ^Joa  ««»»  ■w»s  *& 
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gai  or  wnkr  u  iiupplicMl  here.  In  this 
coniicclion  we  find  a  carioiu  BtaUmeut,  that 
tho  buHJncHS  manager  of  a  certain  paper 
"  foQDil  tho  printing  to  comp&re  verj  favour- 
ably with  that  doac  on  a  preu  directly 
actaated  by  stc-am  "—as  if  tho  motive  power 
amploTod  to  drive  a  printing  machine  could 
powibiy  have  any  ctroct  on  the  qnality  of 
the  work  tnrncl  ont.  The  chapter  on  elec- 
tric moton  in  marine  and  ai~nal  navigatioQ  U 
tather  short,  but  the  authora  give  illnstrationii 
of  Tiuaodier'n  bitllnon  car  and  the  batteries, 
■nd  sl»o  of  tho  Kreb^-Renard  balloon.  In 
another  chapter  telpherage  is  f  nlly  illnntraied, 
the  Fleeming  Jcntcin,  Chandler,  and  Yaa 
Depoele  HystemH  btiog  described.  In  a  con- 
cloajng  chapter  the  "  tatofit  American  motors 
and  motor  syatcnLs  "  obtain  a  place,  and  there 
■re  two  appoodices  dealing  with  matters  of 
intereflt  in  connection  with  the  sabject,  so 
that  we  may  fairly  say  of  the  work  that  it 
is  the  beat  descriptive  account  of  electric 
motors  and  their  applications  which  baa  yet 
bees  published.  Of  considerable  utility  to 
electricians  and  engineers,  it  will  also  be 
found  valuable  by  capitalists  and  those  who 
are  interested  in  tho  working  of  tramways, 
street  railways,  and  telpher  liuee  ;  for, 
although  it  may  come  slowly,  the  distribu- 
tion of  motive  power  by  means  of  electricity 
will  form  an  important  feature  in  the 
mechanical  world  m  a  not  Tery  distant 
future. 


THE    THBORT    OF    UAOHINSB.-Z. 

By  Fbascis  Campen,  C.B. 

Z^k  UoTenuBta. 

IS  this  article  will  be  tieat«d  Boma  forms  of 
combinations  of  bars  or  links  jointeil 
together,  and  to  parts  of  the  genaral  frame- 
work of  machines,  such  as  are  used  for  parallel 
and  other  classes  of  motions. 

We  will  first  deal  with  the  "toggle,"  a 
mechanical  power  of  great  valne  which  belongs 
strictly  to  the  group  of  link  morements.  This 
element  is  shown  in  Fig.  39  at  A.    a  a  is  the 


bed,  or  bats-plat^,  having  a  socket-piece  at  b, 
solid  with  itself  ;  «  is  a  eliding  block  represent- 
ing the  working  point  of  the  machine  ;  d  and 
«  are  two  links  jointed  together  and  to  the  rod 
/  by  the  pin  g.  The  rod  /  moves  at  right 
angles  to  Uie  bed  a  a,  and  throngh  it  the  power 
is  applied  t4)  the  machine. 

A.C  B  is  shown  a  diagram  by  means  of  which 
Uie  relation  of  the  force  to  the  reaiat4U)oe  may 
bs  determined.  Let  «  —  the  foroe  in  poands 
acting  in  the  diiectlan  A  I,  its  amount  being 
represented  by  the  length  A  I.  Let  h  i  and  h  k 
be  the  links  tJirongh  which  the  foroe  is  to  be 
applied  to  overcome  the  reaistanm  st  the  point 
k,  the  Imk  h  i  moving  on  a  fixed  centre  at  i. 

Complete  the  parallelegnun  htlk,  then  will 
h  k  represent  the  thmst  apon  the  link  h  k,  of 
which  the  actual  value  will  therefore  be 
_"  i'  "  -,-.  .  The  line  i  i  is  assumed  to  be  at 
right  angles  ta  hi.  At  t  the  thmst  upon  k  k 
is  again  resolved  into  two  others  ;  one  acting 
in  the  direction  iit,  and  the  othar  at  right 
angles  to  this  line,  and  in  the  direction  k  u. 

Frodnos  hk  to  r,  making  kr  =  hi,  and  com- 
pljto  the  parallelogram  Jy  rn,"  then  will  iS ? 
—  the  pressure  on  the  bed  ot  the  machine  at  k. 
aol  i  0  the  force  to  overcome  the  resistance  at 
k  in  the  direction  of  the  arrow 


The  line  a  t  being  parallel  to  i  a  is  also  at 
right  an;,'les  to  mn,  and  the  angle  i or  is  a 
r^ght  angle ;  bnt  the  angle  A  m  Ji  is  also  a  right 
nngle,  and  therefore  equal  to  kar;  also  the 
iQgles  A^Bi,  i-to,  being  vertical  angles  (EncUd 
l;k.L  Fcop.  15}  are  equal  ;  therefore  the  remain- 
ing angles  are  equal  mkk,  krc,  and  in  the  two 
t  iiaugles  hnU,  ro  k,  the  angles  are  equal  each 
:  I  each  ;  these  triangles  are  therefore  similar. 
'  ;y  th«  conatmction  «  r  =  A  Jt,  hence  the  other 
des  of  the  triangles  will  be  eqn&l  n  1  =  ka, 
.lad  A  m  =  i>  r  =  kq.  The ' resiatitQce  at  1  cor- 
■  tsponding  to  the  force  p  acting  at  ft  will, 
[iierefore,  be  calling  it  B  i  B  =  j>  x  ^-^  x  ^ 

=  p  X    ~  i  but  A I  =  2  A  m,  therefore,  E  =  ji 

.      *^  =  j.y-^*-.    Let i i  =  L  the  length 

tt  the  toggle  measnred on  its  base,  and  h  m  =  r 
ilie   rise  of  the  links  at  the  centre   A  ;  then 

When  this  apparalins  is  in  action  with  a  con- 
stant pressure  at  A,  so  loi^  aa  motion  is  oon- 
^inued  the  force  exerted  at  k  oontinnea  to 
iiicrease,  for  it  is  evident  that  L  will  be  in- 
tceasing  as  e  diminishes,  nutil,  as  the  links  A  i 
iiad  A  k  approach  that  podtion  in  which  they 
rliey  would  lie  in  the  same  straight  line,  the 
fiiroe  at  k  approaches  the  infinite. 

In  Fig.  lU  is  shown  a  link  arrangement  used 


for  putting  a  pair  of  brake  blocks  upon  the 
mheel  of  a  vehicle,  o  A  is  the  bottom  of  the 
frame  of  the  carriage,  »  one  of  the  wheels,  d 
the  brake  blocks  suspended  from  pliu 


i  nt  at  A  ;  A  i  is  part  of  the  bar  by  pulling 
which  the  brake  is  applied. 

As  soon  a*  tension  is  put  upon  ki  in  the 
direction  of  the  arrow  i,  the  block  d  is  preased 


n^inat  the  wheel  e,  and  then  acts  as  a  f ' 
ornm  through  the  pin  i  ;  h  km  then  aating 
a  lever,  puts  tension  on  the  link  m  »  in  t 
direction  of  the  arrow  m,  and  then  draws  the 
brake  block  e  against  the  oppoeite  side  of  the 
wheel,  each  block  forming  a  reaction  for  the 

In  some  classes  ot  steam-engines  and  also 
loaohiaea  ot  other  descriptions  where  it  ia 
necessary  to  preserve  the  rectilineal  movement 
i>f  certain  parts,  this  is  effected  with  sufficient 
accuracy  for  practical  porpoaes  by  mear 
combinations  of  links. 


In  Fig.  41  are  shown  two  forms  ot 


b  and  c  d  are  two  links  of  equal  leo 
ted  by  a  third  liii  i  n,  to  which  ii 
the  element  ot  which  the  motion  is  to 
fined  to  a  rectilineal  direction  by  th 
The  links  aro  so  arranged  that  when 
■d  are  horizontal,  6  r  is  vertical.  Tl 
s  in  the  centre  of    the   length  of  t 

It  is  evident  that  as  the  pin  e  riaes  a 
the  action  of  the  link  ab  will  dran 
tremity  b  to  the  left,  and  that  ot  the 
will  dnw  the  extremity  i  to  the  right 
the  pin  e  would,  if  the  points  b  and  r  d 
equal  arcs,  move  in  a  straight  line  ab^ 
This,  however,  is  not  exactly  the  case, 
be  seen  by  referenoe  to  the  diagram  B. 
//<?/■<«  the  aros  described  by  tb 
and  i  of  the  links  n  d  and  a  b,  the  ends 
working  on  fixed  dead  centres,  hi 
straight  line  in  which  motion  of  the 
required.  The  varying  positions  ot 
b  e  are  shown,  the  position  of  the  pin 
marked  for  each. 

When  the  extreme  position  /^,  or 
reached,  it  beoomes  evident  on  inspect 
~  le  are  tg  it  much  less  than  the  arc  cj 

In  the  position  B  A  « rJ,  bf  is  a  come 
gent  to  thearca//',?/,  and  for  an  i- 
small  diatanoe  after  motion  has  con 
he  area  described  are  equal,  and  the  n 
,  rectilineal ;  bnt  aa  the  position  of 
b  e  inclines  from  the  direction  A  A  the 
oome  uneqnal,  and  tile  point  i  deviat 
the  straight  line,  as  shown  at  «"  e",  t 
otthe  link  travelling  upwards  and  moit 
than  the  end  b,  and  downwards  more  s 

It  upon  the  horizontal  lines  a  b  and 
pendionlara  gk  and  fi  are  let  full  1 
point  J  and  /,  then  will  b  k  and  e  i  r 
reapeotively  the  lateral  travel  of  the  en 
e  of  the  link  b  c. 

These  travels  can  never  be  exactly  eq 
during  the  centre  part  of  the  stroke 
sufficiently  nearly  so  to  give  the  pin  e  i 
oloeely  approximating  the  rectilineal,  an 
ife  adopted  as  snch  in  practice.  It  will 
that  tJiemovementis  almost  straight 
the  positions  between  «  and  c*. 

The  longer  the  bars  a  h  and  h  e  are,  tl 
will  be  tho  movement  of  the  pin  f ;  bni 
always  be  remembered  that  altbon; 
enough  to  aconraoy  for  some  practical  p 
this  is  not  a  true  parallel  motion, 
links  ab,ed  are  of  different  lengths  tl 
must  not  be  in  the  centre  ot  the  link 
at  a  point  dividing  it  in  proportion  to  th 
of  the  links  a  b  and  c  d. 

A  more  satisfactory  arrangement  i) 
by  the  links  tA,  A>;  i  represents  t) 
whose  motion  ia  required  to  be  rectil 
is  a  dead  centre,  upon  which  the  end  . 
link  A  k  works ;  the  vibration  of  the 
brings  the  point  i  to  the  right,  bat  is  < 
balanoed  by  the^ vibration  of  the  link  A  i 
ing  the  point  h,  and  with  it  tiie  link  k 
lefti  The  links  i/,hf  complete  the 
motion  by  connecting  It  wiUi  f  g  vsu 
the  beam  of  a  steam-engine  or  other 
Thisf  orm  of  parallel  motion  is  generally 
for    :am  engines  in  English  piaotioe. 

The  moat  perfectly  parallel  mcti 
those  produced  by  guides;  bnt  they  I 
disadvantage  of  baing  attended  by  mn 
friction  than  the  link  motions. 

There  have  be«a  a  neat  variety  of 
moUons  dMigned  at  different  timea 
various  parposas ;  bnt  we  have  not  i 
dilate  further  upon  them,  nor  do  we 
would  be  of  any  practical  utility  sc 
^nienever  they  are  encountered  the  stui 
analyse  them  by  making  diagrams  ai 
to  the  method  uiown  above. 

We  shall  now  proceed  to  deacribe  sc 
motioai  that  have  been  used,  or  may  be 
to  actuate  various  collateral  eleiaen 
machine  from  its  primary  movement 
are  almost  innumerable,  but  two  or  t 
amples  will  serve  to  illustrate  the  prin( 
which  to  design  them. 

In  some  cases  it  is  required  to  obtaii 
revolving  shaft  a  vibratory  aotioD,  i 
may  be  derived  by  the  arrangement  s 
abed,X,  Fig,  42.  *  i  is  an  arm  or  oia 
a  ahaft  which  is  revolving  continuous 
the  centre  h,  and  cd  a  crank  fixed  on  a 
to  which  a  reciprooating  motion  ia  nq 
be  oommnnioated. 


T  20.  1887, 


EMQLiaH  MEOHAHIO  AMU  WORLD  OF  SOIENOE  t  NO.  U56. 


2tl 


ftrm  a  b  will  males  a  complete  revolution 
csted  by  the  dotted  circle,  wbile  the  arm 
1  vibrate  thioagh  the  dotted  am  dsscrtbed 
the  centre  if.  The  extreme  poaiciona  of 
ntc  will  occur  when  a  iand  a  e  are  in  the 
tiaight  line,  and  at  these  points  no  force 
e  passing  from  a  toe.  At  B  is  shown  a 
Tangement  for  reversing  the  motion  of  a 
engine. 

d  /  are  two  eocontric*  bo  set  that  one 
woilc  the  valves  for  tt  forward,  and  the 
for  a  backward,  motion.  These  eocen- 
tve  straps  and  rods  gk,bi,  ttt  nhioh  the 
and  g  are  jointed  to  the  extremttiee  of  a 
slotted  link,  in  the  ilot  of  which  is 
a  block  I  connected  by  a  pin  with  the 

curved  link  It  git  supported  by  a  link 
nt«d  to  it  at  g  and  at  n  ui  one  arm  of  the 
u  (>  p,  which  is  carried  on  a  dead-centre  at 
s  a  rod  miming  from  n  to  a  lever  oon- 

by  the   attempt.     In   the   position 

neither  eocentrio  acts  npon  the  valve ; 
the  rod  q  be  palled  ontil  the  end  g  of  the 

opposite  I,  the  valve  will  be  actuated 
eccentric/;  if,  on  the  other  hand,  the 
)  relaxed  nntil  the  end  h  of  the  link  oomea 
«  the  block  /,  the  eccentric  a  will  be  in 
tperation. 

itting  out  any  description  of  link  motion 
novel,  it  is  a  good  plan  to  make  a  model 
tol  board  or  good  cardboard,  and  so  prove 
all;  that  the  desired  motion  is  obtained. 
ig.  43  is  shown  a  doable  movement ;  a  b 
ving  crank  revolving  upon  the  centre  b, 

runs  B  connecting-rod  a  e,  having  at  ita 
Ibj  c  a  pin  working  in  a  slotted  bar  d  e, 

in  guides//.  During  part  of  the  travel 
pin  e  the  slotted  bar  di  will  be  at  rest, 
will  only  be  at  each  and  of  the  stroke 
will  be  moved. 

e  is,  as  shown,  a  bar  gha,t  right  angles 
though  it  may  be  placed  at  any  angle 
d),  carrying  a  transverse  slotted  piece  I'i, 
;h  works  a  pin  I  Qxed  on  the  connecting- 
.  This  pin  will  impart  to;A  amotion 
t  angles  to  that  of  the  bat  A  c.  These 
ed  moTementa  may  be  need  for  various 
38.    For  instance,  for  light  stamping  or 

work  the  bar  i  t  could  be  made  to  feel 
tterial.  and  during  its  interval  of  rest 
>rked  by  the  bar  ;  A  to  operate  npon  it. 
Srat  movement  described  is  available 
r  actuating  the  valves  of  prime  movers, 
1  the  foregoing  remarks  it  will  be 
id  that  a  great  variety  of  movements 
y  means  of  links,  be  obtained  from  one 
bat  they  are  not  generally  suited  for 

«  it  it  required  to  vary  the  stroke  or 
of  an  elunent  from  time  to  time,  a 
iTtawk  ia.VMfnl,  tlw  oooDeotin^-rod  end 


being  then  carried  on  a  pin  which  con  b 
cured  in  the  slot  at  any  required  distance  from 
the  centre,  upon  which  the  crank  revolves ;  the 
travel  of  the  other  end  of  the  con  neo  ting-rod 
will  then  have  a  stroke  equal  to  twice  the  dis- 
tance of  the  pin  from  the  oentre,  which  is  the 
effective  len^^th  of  the  crank  for  the  time  being. 
Instead  of  using,  as  in  former  times,  separate 
cranks  and  eooentrics,  and  sometimea  inter- 
mediate shafts  for  working  the  pnmpa  of  steam 
enginea.  we  now  frequently  take  the  motion  by 
means  of  links  and  Irall-oranks  direct  tiraa  the 
piston-rod  hcjid,  or  lu  some  instances  from  the 
connecting-rod  ;  or  where  oacillating  cylinders 
are  nsed,  from  the  motion  of  the  cylinders 
themselves. 

(To  bt  eoatiautd.) 


COLOURING  BUBBER  FABRICS. 

ABECE>'T  action  for  infringement  of  a 
patent  has  drawn  attention  to  the  prac- 
ticability of  improving  the  manufacture  of 
rttbber  or  waterproof  fabrics  by  printing  apon 
them  patterns  or  ornamental  deaigna — an  art 
that  has  been  carried  out  sacceaefuUy  only 
during  the  last  two  or  three  years.  Every  one 
is  familiar  with  the  macintosh,  and  though  it 
would  perhaps  be  of  little  advantage  if  coloured 
patterns  could  be  readily  printed  on  that,  there 
are  many  articles  made  in  rubber,  both,  pure 
and  vulcanised,  which  can  be  vastly  improved 
in  appearanoe  by  the  addition  of  a  little  colour, 
or  a  pattern  of  some  kind  worked  in  the  fabric. 
More  than  twenty  years  ago  attempts  were 
made  to  print  upon  rubber  fabrics,  just  as 
calioo  is  ornamented  with  designs;  but  the 
colours  were  not  fast,  and  the  designs  were  not 
clear.  A  certain  measure  of  success  was  attained 
when  a  fabric  wilJs  a  pattern  already  printed 
on  it  was  coated  with  oleAr  rubber,  and 
a  more  satisfactory  article  was,  perhaps, 
produced  when  soma  one  hit  upon  the 
idea  of  placing  the  waterproofing  between 
two  pieoes  of  fabric,  on  one  or  both  of  which 
the  pattern  or  design  waa  printed.  These 
latter  productions  were  rather  expensive,  and 
were  moreover  too  heavy  ;  but  towards  the  end 
of  186D  a  Mr.  Moseley,  of  Manchester,  obtained 
a  patent  for  a  method  of  producing  ornamental 
designs  on  rubber  waterproof  goods,  which 
seems  to  have  been  so  useful  that  it  was  soon 
infringed.  In  Moseley's  process  the  fabric  is 
rendered  waterproof  by  one  or  more  coatings  of 
rubber,  which  may  be  coloured  or  not  as  de- 
sired, and  it  is  then  covered  with  a  film  of 
farina,  on  which  it  it  possible  to  print  in  colours 
by  methods  similar  to  thoee  adopted  by  the 
calioo  printers.  According  to  Sir  H.  Eosooe,  the 
farina  prevents  the  pattern  from  "running," 
while  it  readily  takes  the  ooloui,  and  is  in 


short  the  secret  of  the  success  of  the  inventioii. 
When  the  farina  is  applied  to  the  mbber-ooated 
■nrfaoea  it  adheres  readily,  and  after  a  slight 
volcanisatiDn  is  found  to  be  firmly  fixed ;  bnt  if 
the  vnloaniaation  has  been  carded  too  far,  or 
been  performed  too  rapidly,  the  farina  iseaaily 
rubbed  off,  and  of  course  takes  with  it  the 
colours  of  the  pattern,  itlr.  A.  Parkes.  who  in- 
vented cold  vulcanisation  about  I81ti.  thinks 
that  water-colours  applied  to  an  indiambber- 
coated  fabric  covewd  niti  farina  will 
always  remain  *'  fast,"  provided  the  vul- 
canisation is  oompleted,  and  It  appears  from 
experiments  that  water-colours  printed  on 
rubber  coated  with  farina  are  faster  than 
those  printed  on  a  surface  without  farina,  and 
that  if  the  colours  are  dissolved  in  media 
which  act  on  the  rubber,  they  become  still 
more  "  fast."  The  use  of  the  farina  Is  indeed 
the  foundation  of  the  proce^Mi,  for  it  combines 
readily  with  the  rubber,  and  the  colours  fix 
well  on  the  fariua,'the  succer-sof  the  patentee's 
process  being  due  to  the  fact  thit  the  printing 
of  the  design  is  done  on  the  faiina,  and  not  on 
the  rubber.  The  infringers  bad  to  fend  the 
prepared  fabric  away  from  their  works  to  be 
printed,  and  acoardingly  they  partially  vul- 
ooniaed  it  before  sending  it  away,  in  order  that 
the  farina  might  not  be  rubbed  off.  The 
designs  are  printed  in  water-colours,  and  sub- 
sequently a  thin  film  of  clear  rubber  is  spread 
over,  farina  is  dusted  on,  and  the  fabric  is 
paased  thnmgh  rallen,  which  give  the  oom- 
plete  TvloanintiM),  Dr.  Bnrghardt,  who  made 
•  mioiDMOploal  examination  of  the  infrlngn's 
produot,  agEeed  with  Sir  H.  Bosooe  a*  to  the 
absorlwat  aotfan  of  the  farina.  It  doM  not 
make  the  colonia  abaolntely  fast ;  bnt  it  hu  a 
very  "  Sxiof  '*  eSeot  on  them,  really  inclodng 
the  dya  and  acting  mnoh  like  a  mordant.  Hie 
case  wa*  settled  in  the  plaintiff's  favour,  the 
validity  of  the  patent  being  fully  eetsblished. 
The  attention  drawn  to  the  process  by  tlie 
action  will  probably  lead  to  its  more  extended 
utilisation,  for  vulcanised  robber  in  oertHn 
oonditlona  bat  a  Tery  long  life,  and  if  it  can  be 
ornamented  withdesigns  of  a  d arable  oharootei, 
the  exbft  coat  will  not  prevent  its  adoption  for 
many  pnrpoaet. 


W 


WATIB-LBVBL     IHBICATOR     FOB 
BTSAM-BOILZRS. 
ASY  devioes  for  Indicating  the  water-lerel 

.    in  steam  boilers  and  for  givinga  warning 

signal  baTe  been  oonstructed,  but  for  obviona 
reasons  those  which  depend  on  eleotrio  aotinn 
yield  the  beat  lesulta,  as  the  aignalt  can  be 
made  In  Mvonl  plaoea  at  once.  Amongst  teoent 
patents  WO  notice  that  Eerr  J.  L.  W.  Olien,  of 
Copenbagea,  ha*  devised  a  simple  appatatna  for 
the  pnipoM  wbioli  hae  many  features  to  reonn- 
mend  IL  His  invention  relates  to  a  controlling 
apparatus  for  the  water-level   in  steam  boilers 

'  " itus  gives  an  audible 

n  the  boiler  when  the 


the  bunting  of  the  boiler  ^  oon- 

aequenceof  an  excessively  low  water-level  is 
guarded  against,  as  also  the  consequence  of  an 
.vely  high  water-level.    Fig.  1  represents 


a  front  view  of  the  apparatus,  which  oonsiita 
>t  a  flat  metal  plate  or  metal  box  a  in  whtcb  ia 
arranged  a  non-conducting  material  b,  such  oi 
glass,  ebonite,  or  the  like,  on  to  which  is 
fastened  the  contact  strip  r,  provided  on  both 
end*  witb  ilanUns  oovWti  vrrr^^v^  ^x^  ■^i^» 
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cml  villi  a  anitAble  terminal  to  be  conaected 
with  the  wire  L  1  of  an  electric  battery  B,  the 
other  wire  L  2  ot  which,  pawing  through  sn' 
>bla  Big-nal  or  bell  apparatiiB,  ig  in  oonnecti 
vith    the   boiler    K.     The  box  or  plate  a 
ATTsnge-l    behind  the  water-level  indioator  V, 
whioh,   when  in    its    normal  pasition,  stands 
ezaoUy  in  the  middle  of  the  strip  e,  withoat, 
liowevcr,  being  in  contact  with  it,  while  the  dis- 
tance between  the  slanting  contact  pieces  ot  the 
Btiip  c  is  calculated  in  snoh  a  manner  that  ' ' 
indicator  V   comes   into  contact  with  or 
them  if  the  level  oC  the  water  is  getting  either 
too  high   or  too  low.    Thereby  the  circuit  is 
-closed  and  the  aignsl  is  giTen.    By  constmct- 
jng  the  contact  pieces  slontiiig,  and  sharpening 
theedgeof  the  indicator  V,  a.  good  contact  " 
always  asaured,  as  the  sharp  edge  woald  remi 
Any  dirt  or  other  matter  from  the  slanting  ci 
tact  piece. 


NEWALL'S   lUPKOVIlD  IfACHINS 
DRILL. 

IN  the  annexed  engraving  we  illoBtrate  an 
improved  maohine  drill  oonstmoted  by  Mr. 
INewall,  of  Bow,  B.,  which  is  espeoially  adapted 
-for  working  with  tnull  drillB,  as  itis  driven  ty 
'lielta  instead  of  epur  gearing,  and  alt  jar  is 
rthus  avoided,    The  spindle  is  ooDntetbalanced, 


and  works  through  the  ijriving  pulley  ia  snoh 
a.  way  that  there  is  no  Hide  atmin  on  i 
feed    ia    by   a  hand  lever,  so  that  the  eiaot 
amount  of    force    applied    is  felt.    The  drill 
spindle  is  of  fine  tool  ateel,  ground  tme,  and  all 
f]>indlcs  and  bearings  are  reaieed  and  groi 
By  these  moans  breakage  of  drills  and  wea 
tbe  machine,  even  at  high  speeds,  are  reduced 
to    a   minimum.     Several  improvements  have 
lately  been  made  in  this  maohine,  and 
believed    to    be    praoticallj  perfect.     Among 
other  things,  flat  belts  have  been  used  through- 
out, whereby  the  power  has  been  very  consider, 
ably  increaaed.    The  spindle  ia  bored  for  Ko,  1 
Uonie  taper,  or  turned  to  fit  chuck  shank,  at 
prelerreil.     A  cap,  fitting  the  table,  ia  provided 
for  drilling  centres  in  pieces  up  to  S>lin.  long, 
and  an  index  ia  engraved  for  setting  the  oe 
of  table  in  line  with  the  centre  of  drill. 
Btand  is  afliied,  when  a  aet  of  drills  is  ordered 
with  the  machine,  for  holding  alt  siites  of  twi> 
drills,  from  J.in.  to  lin.  by  04tha.    The  drill 
t  lever,  i     ' 


started   by  a  foot   ! 

moved.  Holes  up  to  (in.  can 
at  one  cut  ;  above  that  site  i 
put  a  small  centre  hole  down 
ara"  teed  ia  aot  powertal  e 


be  left 
the  foot 
I  easily  driUed 


iin.  drill.  The  amount  of  feed  is  3in.  A  atop 
provided  by  which  a  aeries  of  holes  can  be 
drilled  to  the  same  depth.  Alt  bearings  are 
fitted  with  Stauffer'aPat«ntLabricatorB,  which 
we  illustrated  in  N'o.  1003.  An  automatic  feed, 
with  antomatic  knock-oS,  can  be  attached  to 
this  machine,  for  use  in  repetition  work. 


STANLEY'S    PATENT    ARTIST'S 
CLINOHETES. 

IX  sketching  landscape  or  the  Ggure  every 
artist  knows  the  value  of  an  extemporary 
plummet  to  get  vertical  range  ot  parts,  but  for 
the  horizontal  he  ha«   generally  to  gueaa  by 
holding  hia  charcoal  or  pencil  as  level  as  he 
by  his  eye.   By  the  simple  partable  "  Artist's 


ibjeotions.  It  gives  a  definite  reading.  Oae 
apparatus  c*n  be  nsed  tor  liqnidi  of  alt  apeoific 
gravities,  and  errors  due  to  sapittority  are  com- 
pletely avoided.      It   it   bu«l  on  the  law  of  the 

areofliqnids.wbiahsUtssthst  the  height  of 

. olamns  ot  fluid  that  are  in  equilibrium  ia  in- 
versely  proportioned    to    their    apecifiu    gravity. 
This    prmoiple    was    the    baaia    ol    Dnlonf   uul 
Fetit't  method  for  determining  the  ooeScunt  at 
absolute  expsnsioa  ot  msraarj. 
.  glass  tabe  is  bent  into  the  shape  Indieatad, 
provided  with  a  noicte  at  tbe  oentrU  bend  fat 
tbe  attscbment  of  an  indiBrubber  tube.    Apinah 
cock  is  naed  to  eloae  the  latter.    Aa  shown  in  tha 
■)UB  ot  the  lower  bonds  is  provided  within 
b  cock,  also  of  glass.    This  may  be  omitted,  u 
it  ia  only  a  matter  of  oonveuienee  and  neatoai, 
labling  the  manipulator  to  more  easily  change  Uis 
u  id  where  several  detarminationi  are  to  ba  nude 
I   succession.      The    tube    shoold    be    aboat  ]} 
lillimetres  (iin.)  internal  diameter.    laheigiitit 
eed  not  ezoeed  4C0  millimbtres  (16in.),  Uioughk 


inometer"  here  shown  tha  vertical  and  hori- 

ital  are  seen  at  a  glance.    Tbia  Clinometer 

9  also  15°,  which  vrill  be  oooaaionally  found 

>ful  for  pitches  of  roofs,  angles  of  mouutAins, 

kc.    The  prioe  in  case  ie  only  2a.  6d.    It  may  be 

bod  ot  Mi.  Stanley's  agent,  Hr.  H.  T.  Tallack, 

"     Hatton-gardeu,  E.C. 


APPARATUS  FOR  DBTBRUIHINO 
THE  SPECIFIC  6EAVITY  OF 
LIQUIDS.' 

TUB  deterroinatiou  of  the  tpeoifio  gravity  of 
solids  and  liquida  ii  one  involving  many  pre- 

Wnter  is  the  baiia,  ita  temperatare  being  placed  at 
1°  C.  In  practiee  it  is  the  actual  atandard,  the  anb- 
itanoa  being  generally  compared  in  weight  with  an 
?qnal  volume  of  real  water.  The  water  Died 
ihunld  he  distilled,  and  if  uot  reoently  prepared, 
ihould   be  boiled  and  allowed  to  cool.    This  ii 

lisBolvsd  gases.  It  may  ho  said  tbat  reliable 
letermioationa  of  enecifio  gravity  have,  aa  a  role, 
nvolved  the  use  of  a  delicate  balance.    This  con- 

halanee  was  obtainable,  or  where  its  use  was  In. 
idmisaibte.  Tbe  great  family  ot  hydrometers  of 
Banme,  Twaddell,  Nioholson,  aud  others,  are  tor 
from  eioct,  but  have  been  devised  to  meet  this 
want — an  accurate  method  not  requiring  a  balance. 

laiisfaatory  instrument.  Its  accuracy  dspeuda  on 
the  invariable  volame  ot  a  solid.  If  made  ot 
metal,  it  may  become  indented,  and  so  deatroyad. 
If  made  uf  glaaa,  onleas  allowed  to  stand  for  a 
long  time  before  graduation,  iu  volume  may 
alowly  ohonge.  Such  alteration  ot  cubio  oantents 
is  often  oboerved  in  thermometers.  From  tbia 
cause  one  radical  defect  attaohea  to  the  system. 
To  make  them  sensitive,  tbe  stem  on  which  tbe 
graduations  are  marked  has  (a  be  ot  small  dia^ 
meter,  and,  oooaequentlyj  ot  great  length  in  pro- 
portion to  tbe  range  ot  Its  scale.  Accordingly,  to 
cover  the  oases  ot  liquids  of  varying  tpeoifio 
gravity,  to  which  branch  of  tha  lobjeol  these  notes 
are  especially  directed,  several  hydrometers  are 
found  neoeasary.  Capillarity  introdcoei  another 
BonrCB  of  error.  Ia  the  aame  liquid  the  same 
hjdrometer  will  give  different  readings,  according 
to  tbe  way  it  ia  manipnlated.  Theliquid adhering 
to  its  stem,  where  it  emerges  from  the  turface, 
pulls  it  down  to  a  greater  or  leu  extent.  If  the 
bjdtometer  is  pressed  down  and  allowed  to  rise 
alowly,  it  will  give  a  lower  reading  than  if  jntt 
^owed  to  aettle  to  a  position  of  rest.  In  different 
liquids  the  error  of  capillarity  it  ttill  more  serious, 
and  cannot  be  avoided  or  allowed  for.  Finally,  at 
a  mere  matter  of  practice,  it  is  impoaiible  to  read 
the  instrnment  with  any  acauraoy,  the  iuterst- 
tion  ot  the  liquid  snrface  with  the  bydromet 
stem  not  defining  a  sharp  line. 
The  appar-*"-  *-—    if^-~fr» 


•  Bj  T.  o'CosoB  a 


illustrated  obviates  tfaue 
XI,  TliJ)n   lii   tbe   StmiUb 


work  it  should  be  two  or  three  timea  at 

high.  This  applies  to  the  long  members.  Thd 
oentral  portion  should  be  a  little  more  than  halt  ti 
hiKh. 

The  tnbe  is  mounted  on  a  ttaud  provided  with  a 

thould  be  of  good  quality,  free  from  slrie  oC 
hubbies.  Tbe  tube  liei  snnglf  against  thia.  Ot 
the  mirror  a  scale  is  marked  for  all  four  member* 
ot  the  tubing.  Tha  graduation  must  be  eiecnied 
with  tbe  greatest  aecuracy.  The  lines  must  lie  all 
in  one  direction,  parallel  to  each  other,  and  thois 
on  one  tide  should  be  continuations  of  those  on  the 
otheia.  If  this  condition  ia  departed  from,  at  tha 
very  least  the  scales  fur  tha  short  and  long  tube  oo 
either  tide  must  be  identical  in  level  aa  far  as  the 
short  one  extends.  The  scale  need  not  be  etched 
or  engraved  on  the  mirror.  It  may  be  marked 
upon  tha  front  of  tbe  tube.  To  determine  the 
ipeeitia  gravity  at  a  liquid,  water  ia  Brtt  pour^ 
lata  the  right-tiand  tsbe,  until  the  abort  tnbe  it 
tilled  nearly  to  tbe  band.  The  apparatai  ii  now 
levelled  with  the  levelling  ecrew  aeea  putin| 
through  the  base,  the   water  being  oaed  aa  tbe 

in  reading  the  height  of  the  oolnmnt,  the  eye  it 
BO  plaoed  that  the  diviaioa  of  the  aoale  naairat  to 
thev '  ' 


D  them 
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rod  oS  vitliin  a  unmll  fraetion  of  a  miUlmMn. 
Tha  fluid  to  b«  teitod  ii  poarad  iafo  the  Isft-hud 
tnbe  In  about  aqnU  qauititT.  B;  blowing  into  tha 
mbbaitalw,  tbe  water  and  other  Said  are  fonied 
down  tbs  oantra  tnbea  and  np  in  the  oatar.  Wtian 
the  innar  oalmnDa  hava  ■nnk  nearly  to  tha  bottom 
of  tha  tnbe,  the  rabbac  tube  u  oloaod  by  a  pinob 
wwk.  Tha  pinoh  oook  ia  beat  applied  oloae  to  tba 
claai  Doaala.  Dppar  and  lowai  raadinn  for  botJl 
Uqnida  are  taken,  jnat  ai  in  a  liphan  baromatar. 
The  lowai  raadingi  are  anbtraated  from  the  nppei 
oo«a,glTinK  the  traa  and  rdatlTe  heightaofthe 
npporting  oolnmni.  The  ha%ht  of  the  water 
enlDinn'ia  dlnded  hj  that  of  the  other  oolnmn, 
and  thaqootiant  b  tba  (paolSo  gravity.  The  beat 
■•thod  M  laTalling  the  appuatni  ia  to  firat  pour 
watninto  both  alda^  to  foroa  It  npward  aade- 
MVlbad,  and  t»k«  regular  leadinga  and  adjoattha 
larelUnEaeraw  In  theia  obaaintiona.  Thediflar- 
mt  aapiUari^  of  raiioB*  Uqoidl  doaa  not  afleM  the 
ohaarraliooa,  a*  the  anrfuwa  oomttenot  eaeb  othai'a 
eSeota.  Then  la  no  tionble  in  leading  within  one 
or  two  tautha  of  a  miUimttre,  ao  that  is  an 
wpaiatiu  a  tnttra  high  tba  readinga  wonld  be 
inthintwo  teD-thouandtlia,  and  tbe  quotient  ei' 
piaaalT*  of  apaeifle  giavi^  of  oonrae  maoh  oloaai. 
Aa  tha  tame  watai  will  auawez  for  a  aeriai  of 
obaerrationi,  no  eoolc  need  be  aoppUed  for  drawing 
it  off.  Par  extramely  aoooiate  work,  a  rather  large 
diameter  of  tnbe  ahonld  be  fixed  npon  (SOmm.,  or 
lis.),  and  the  tnbaa  ahonld  b«  made  long.  Aa 
above  anggeated,  a  mfelra  (a9-37in.)  efleotaal  height 
wonld  be  anlSeient  for  any  work,  eapeoially  it  the 
Ta*dinga  woe  taken  with  a  oathetometer. 


mw  METHOD  or  ?izina  sictiovs 

TO  THB  8LIDZ.- 

THB  fidlowing  method  hai  been  teited  with 
panSn  and  aalloidin  aeetiona.  For  either 
Und  of  aaetlona  the  alldaa  are  fint  ooated  with 
eoUodioD,  either  by  Sowing  from  a  bottle  or  by  a 
braah,  and  allowed  to  dry.  The  oelloidin  need  for 
imbedding,  thinned  with  aloohol  and  ether,  anawera 
admirably.  The  coated  alidia  may  be  kept  indefi- 
nitalj  bMDce  naing.  Paraffln  aaotlMa  are  arranged 
Dpoa  the  elid^  and  a  imall  amoont  of  a  mixtnrs  o( 
■ . —   aloohol  and  ether  ia  then  dropped 


leeUde, 
■act*  of 


eqnal  pact* ,^_. 

npoo  the  alld*.  The  Uqnid  will  be  immediately 
drawn  nnder  the  aeotiMU.  Babblea  of  air  wiU 
tlMly  tenu^  beneath  Uie  aeotiona,  but  if  they  do, 
thej  naj  eaally  bo  diaplaoad  by  gently  tonohing 
"-1   aaodm   with  a  aofi   braih.    Tbs  "-■'  '- 


finnlT  fixed. 

CeUoldln  aaotiona  are  plaoed  (or  a  few  minntei 
in  96  per  oent.  alooho^  and  then  arranged  on 
the  eo«t«d  elide.  They  are  drained  aa  free  of 
alcohol  ••  potalble,  and  aa  cuon  aa  their  inr- 
&ae  ia  nearly  dry,  ai  ii  ahown  by  ita  aaanming 
a  dnll  upaaranoe,  the  miitnre  of  aloohol  and 
Mher  U  dian)ed  upon  them  rather  freely.  When 
thia  haa  evaporated  nntil  tha  aarfaoe  of  the 
aeotiona  again  aaanmea  a  dnll  appearanoe,  the  alide 
k  idMod  in  80  per  oent.  or  weaker  aloofaol,  and 
Day  than  be  beated  by  any  of  the  reagentt  appli- 
•aua  to  paraffin  aeotiona  fixed  with  oollodloa. 

The  adTlBtagre  claimed  for  thia  method  are 
Uum:  the  BM  of  beat  ii  diipenaed  with,  and  thai 
ana  lomaa  ot  inoonvenienoe  and  injury  to  the 
■aeUona  ia  aroldad ;  the  paralBn  ia  not  ramoved  (or 
ooltad)  tntU  the  aeotiona  are  fixed,  an^  thna  In 
— ^~i«  eootlatiiig  of  diaoonneoted  parte,  the  poei- 

7reaerted ;  laboor  and  work- 
by  having  a  aingle  method 
_._   ..  to  both  paraffla  and  oelloidin 

.    -_  a  later  note  Prof.  Summari  idda  ;— 

"  The  following  limpler  method  ia  fonnd  to  work 
MB  walL  Place  the  aeotiona  in  Sfi  per  cent,  aloohol 
for  a  mlnnte  or  two,  arrange  on  tbe  ilide,  drain  off 
Uie  anparflnoni  aloohol  by  tippina  the  uide,  tben 
poar  crar  the  aeotiona  inlpbnrio  ether  Tapoor  from 
boHle  of  liquid  ether.  Tha  oelloidin  will  im- 
■xMdialely  aolten.  Plaoa  the  ilide  in  80,  then  9ft 
Aloohol.  The  aaotiona  will  be  found  firmly  fixed, 
*«d  may  be  atained,  cleared,"  in, — The  Mienitcopt. 


TOOL    CABRIAaiB. 

THB  f*™*!*"  doTioe  for  adjnaling  a  lathe  tool 
Tcniaally  by  tipping  the  upper  portion  of  the 
Vanlaffa  ^  maana  of  a  Mrew  at  the  back  end  iar' 
^j  the  oldaat  bni  inobably  the  beat  meana 
taaoapllihing  Um  deaired  pnrpaia,  eipeaially  for 
the mallar etaaaai of Uthea.  Hi. F. G.Woodward, 
mtlng  in  tha  Amtrican  Machiniil,  oonaidera  the 
aaUiod  ahown  in  the  anneied  iketob  to  be  the  moit 
tatiataotory  arrangement.  Tbe  adjoiting  iDtew  a 
lamadari^t  and  left,  ita  two  nata  b  being  held 
on  oantra  aorewa,Ba  ahown  in  Fig.  1.  Thia  d< 
Unde  the   two  portion!   of   the  carriage  fii 

■  BT&.l.Bt[lflUM,  Ooroall  rnlTenllj. 


together,  and  givei  qniek  adjaitment  to  the  tool. 

It  will  be  noticed  aliob^  the  iketoh  that  the  croaa- 

feed  icrew  c  ia  inoloaed  m  the  oBriiage  ta  that  it  ii 

eQtJT«1y  gnt  of  the  way  of  dnat  and  droppLngv  from 

the  tuol.    Thii  ia  aooonipliiihed  by  coonicting  thf 

ut  ,1  Ui  tbe  tool  bloak  c  at  the  lidea  (lee  partial 

ois-aeotioa  Fig.  3).     The  details  of  all  machiaf  ry, 

tpfoially  of  that  dalignad    fur  lapid  execatiOD, 

mold  be  ao  ariBDged  aa  oat  to  ctuwd  the  handles 

Dil  the  paita  whjJb  are  to  be  frequeDtly  fl«iaed  by 

le  operator  too  cloiclj  togetber.     These  detail! 

luuld  be  ao  plaoed,  if  poasible,  that  the  hand  of 

ie  attendant  shall  travel  a  little  different  route 

ir  each  ditierect  adjQatment  or  maaipntation  ; 

lit  will  faoilitate  the  laboor  of  the  operator,  Idsi- 

LQch    aa    tbe    auiituice  of  the  eye  nill  Dot  be 

eeded,  and  the  whole  work  of  the  attendant  will 

lUB  become  more  eaally  intuitive,  ao  to  apeak. 


THH    BULB    MITB.' 

THBRE  is  a  cood  deal  of  limilarity  between 
animals  aocT  ptiinta ;  they  eaoh  have  their 
diieaiea  and  their  paraiitei.  Amongst  the  reat  is 
the  ao-ca)Ied  Buoharia  or  bulb  mite.  Some  time 
ago  I  wu  agked  by  a  hortionltnriat  in  tbe  North  to 

that  the  greater  part 'of  bis  balbg  were  purchaaed 
atioat  eleven  yeara  ago,  and  that  they  continued  in 
vigorons  health  for  aome  three  or  four  years.  It 
seema  that  he  then  puichaaed  an  additional  small 
(took.  After  Ihii  importation  the  whole  of  the 
plants  gtadaally  began  to  abow  aigna  of  deteriori- 

theae  planU  Has  caused  by  the  bulb  mite,  though 

time,  in  taet  be  beatowed  much  anxioaa  care  aud 
attention  in  trying  the  aeua]  methods  of  remedying 
the  uaheallby  condition  of  his  nlantf.  About  a  year 
ago  his  stock  of  about  l.bOO  Bucbaria  bulbs  were 
all  planted  ont.  Tben  began  the  wont  possible  state 
of  allaira;  the  digease  spread  rapidly;  about  half 
the  plsnta  became  denuded  of  leaves,  and  many  even 
of  bulbs  and  roota.  In  fact,  thia  valuable  lot  of 
oharming  BoweriQE  plants  was  evidently  being 
rapidly  deatroyed.    It  was  at  this  junctnre  that  be 


D-ighlm. 


iftefo 


le  1  only  foand  some  organismi 
■eared  to  mo  to  be  eggs.  I  requeated  that 
mples  abould  be  brought  me.  In  theae 
were  easily  fooud,  both  on  the  leaves 
in  the  Bowers.  They  were  pretty  plentiful 


kept  of  each  of  these  doctored  roOta,  ao  that  they 
might  be  planted,  and  that  the  aubaequent  resnlta 
might  be  verified.  He  doly  forwarded  to  moopeoi- 
mem  which   had  been  treated   by  the  following 


e-WRl«r  for  24  hoi 

idelaas    filled   wit) 

i    No.  3   WB* 


.troDg  fume*  of  bnnung 
mlpbur  \  No.  3  waa  immersed  in  a  eolation  o< 
larbolio  aeid  and  water  for  21  hijnra ;  No.  i  waa 
placed  under  a  bandglasa,  and  exposed  to  fnmea  of 
tolpbur:  the  latter  was  spriakl,^<i  on  lime  during 
:he  prooesa  of  alaoking ;  No.  h  »u  well  soaked  with 
aoao  many  times  during  the  day ;  No.  G 

ped  for  tweoty-f.— -  "-- i-.-^f-fJ. 

— nil''-    J 


rr.ing 


_._  in  an  inaaotioide 
called  "'Fir-tree  oil'';  No.  7  was  well  wa^od  in 
Clearwater,  then  worked  in  the  above  "  Fli-tree 
oil "  fora  few  minutea.then  washed  over  again  in  the 
same  manner.  So.  B  was  treated  by  a  aolntion  of 
Bulphide  of  potassium,  aa  reoommended  by  your 
correspondent.  Hi,  E.  Tonks.  TLtxe  inveatigationi 
oeonpied  much  time  and  patience,  and  I  reoeived 
valuable  aasistanoo  from  the  membeti  of  oor 
mlcroBcopioiil  soniety.  It  Deeds  great  care,  and  not 
a  little  skill  to  Douduct  these  delicate  inveatiga- 
tions  satisfactorily.  Every  part  of  the  bulb  mott 
be  eihanstively  eiamined.  In  alinoat  all  the  doo- 
tored  bulbs  dead  miles  were  found  thathaddonbt- 
less  BQCcnmbed  to  tbe  treatment.  It  is  not  auffl- 
cieat  to  examine  the  roots  carsorily.  Conotaikina 
drawn  from  a  [lerf  unctory  scrntiny  would  be  alike 
misleadiog  aud  falUciona.    A  small  party   of  nr 


and  appliances,  examining  the  tisinea  all  through. 
Somelimee,  after  long  and  persistent  banting,  a 
aingle  living  mite  or  organism  wa*  detected.  We 
deemed  Ihlaaaoonolusive.  In  fBQt,theexhauati™ 
aearcbing  of  these  specimena  thus  treated  had  to  be 
apread  over  aome  two  or  three  weeks,  for  my  pro- 
fessional engagements  would  not  allow  of  my 
workiug  night  aftri  night  consecutively.  Bat 
notwithstanding,  as  we  gained  experience  nod 
found  out  hew  tv  pr^iceed  in  the  minute  invettiga- 
tion,  it  proved  full  of  intercBt  and  inatraetlon. 
Briefly  put,  the  sum  of  our  inqniriea  onder  the 
microscope  was  as  foil  "     '   '"" 


le  dead  and  oi 


,r  dead  m 


Wai 


„   ..fiat  one  might 

u.,=  cm™™,  w id  a  plentiful  alook  of  living 

apecimeni:  No.  4  waa  alao  well  atoeked  with 
samples  lively  enough.  No.  6  o'.'ntaiDed  one  tying 
dead,  and  one  alive,  eating;  No.  6,  one  or  twodead 
and  one  bnsy  feeding.  Na  7  was  a  milder  form  of 
o.  6  way  o      reatmen   ,  aa  wo  ;^o.  g  waa 

„^  ^ t  the   plan 

and   attraotivdv 
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the  balb,  when  examined  with  a  pretty  high  power, 
under  well-arranced  '*  top-light,'^  by  the  aid  of  a 
large  condcn.^er,  hiinwed  a  most  pozzling  but  never- 
thelesB  mo<)t  Ijrilliunt  and  charming  sight.  The 
outer  tissue  whs  filled  entirely  with  myriads  and 
myriads  of  e.\oecdin<^ly  minute  organisms,  like 
microscopic  vinegar  erls  in  appearance,  only  more 
metaliic-louking.  They  had  all  the  look  of  sparkling 
threads  of  silver.  They  were  all  in  the  most  active 
motion,  and  althoagh  I  have  witnessed  many 
attractive  sightH  under  the  microscope.  I  have  never 
at  any  time  behf-M  anything  more  charming  than 
the  spectacle  these  poli.x.hed  silver-like  organisms 
presented  ;  thi*  tisr^ncs  undulated  with  all  the 
glistening  ettojt  wliich  a  fine  threaded  silver 
oloth  exhibits  unU-r  the  blaze  of  the  electric  lime- 
light. These  stmnge  tirganiams  did  not  extend  far 
into  the  mehhe?*  of  the  bulb ;  but  a  little  further 
in  we  found  any  quantity  of  living  mites  I  I  am 
of  opinion  that  the  whole  subject  of  these  mites, 
and,  indeed,  of  all  plant  parasites,  should  be  very 
carefully  studied.  No  slovenly  or  hurried  observa- 
tions are  of  any  avail.  If  I  can  find  time  I  hope 
to  pursue  the  matter  further.  It  is  my  opinion 
that  the  treatment  hitherto  adopted  is  unavailing. 
I  have  no  wish  to  disparage  my  friend's  intelligent 
efforts  to  cure  his  large  and  valuable  stock  of 
Eucharis  bulbs ;  but  it  is  evident  that  some  other 
method  more  certain  must  be  found  out,  and  the 
■ooner  this  is  done  the  better  it  will  bo  both  for 
those  who  lovo  flowers  i^nd  for  thoso  who  sell 
them. 


PAPYEOTINT. 

THB  following  description  of  a  new  photo- 
printing  process  devised  by  Sergt. -Major 
Husband.  R.E.,  is  given  in  the  Journal  of  the  Photo- 
graphic iiiociety  of  (rreat  Britain.  The  process  is 
especially  adapted  to  the  reproduction  of  subjects 
in  half-tone,  and  is  stated  to  be  inexpensive — much 
oheaper  than  the  old  process  of  photo-lithography 
in  line,  while  the  working  is  exactly  the  same  as 
ordinary  lithography.  Its  advantages  over  othtr 
methods  are  that  a  transfer  can  be  taken  in  greasy 
ink,  for  transfer  to  stone  or  zinc,  direct  from  any 
negative,  however  large,  without  the  aid  of  a 
meaium,  the  grain  of  reticulation  being  obtained 
simply  by  a  chemical  change.  The  transfer  paper 
being  in  direct  contact  with  the  negative,  the 
remlting  prints  are  sharper  than  by  those  processes 
where  inter|)osed  media  are  used ;  whilst  the  same 
negative  wiU  answer  either  for  a  silver  print, 
platinotype,  or  a  transfer  for  zinc  or  stone.  The 
advantage  of  being  able  to  use  a  non-reversed  ne- 
gative is  very  great,  now  that  gelatine  plates  have 
■o  largelv  superbcded  those  made  with  collodion. 
The  method  of  manipulation  is  as  follows : — Any 
good  surfaced  paper  la  floated  on  a  bath  composed 

Gelatine  (Nelson's  flake) 8    oz. 

Glycerine  14    „ 

Chloride  of  sodium  (common  salt) 2     ,, 

Water 60     „  . 

Great  care  should  be  taken  that  the  solution  is  not 
overheated,  and  that  the  paper  is  coated  without 
bubbles.  It  is  then  dried  in  a  temperature  of  60' 
Fahr.  The  paper  will  take  about  ten  hours  to  dry, 
and  in  this  state  will  keep  for  years.  When  re- 
quired for  use.  it  should  be  sensitised  by  floating, 
or  immersing,  in  a  bath  of — 

Bichromate  of  potash 1     oz. 

Chloride  of  sodium ^    „ 

Ferricyanide  of  potassium   ...  100  grains. 
Water 30  oz. 

This  need  net  be  done  in  the  dark  room,  as  the 
solution  is  not  Hensitive  to  light. 

The  paper,  alter  sensitising,  is  dried  in  a  tem- 

Serature  of  70'',  and  in  a  dark  room.  When  di^-,  it 
I  exposed  under  any  half-tone  negative,  in  the 
ordinary  printing  frame.  It  is  preferable  to  print 
in  sunlight,  and.  f (^r  ne^^tives  of  medium  density, 
an  exposure  of  three  mmutes  is  required  ;  but  the 
exposure  will  vary  according  to  the  density  of  the 
negative.  The  correct  time  of  exposure  can  best 
be  judged  by  looking  at  the  print  in  the  frame. 
When  the  image  appears  on  the  transfer  paper  of 
a  dark  fawn  colour,  on  a  yellow  ground,  the  transfer 
is  sufficiently  printed.  It  is  put  into  a  bath  of  cold 
water  for  about  ten  minutes,  until  the  soluble 
gelatine  has  taken  up  its  full  quantity  of  water ; 
then  taken  out,  placed  on  a  flat  piece  of  stone, 

glass,  or  zinc  plate,  and  the  surface  dried  with 
lotting-paper. 

The  action  of  the  light  has  been  to  render  the 
pNsrts  to  which  it  has  penetrated  through  the  nega- 
tive partly  insoluble,  and,  at  the  same  time,  granu- 
lated. A  hard  transfer  ink  is  now  used,  composed 
of— 

J  oz.  of  white  virgin  wax. 

i    „  stcarine. 

i    y,  common  resin. 

These  are  melted  together  in  a  crucible  over  a  small 
gas  jet,  and  to  them  are  added  4oz.  of  chalk  printing 
ink,  and  the  mixture  reduced  to  the  consistency  of 
cream  with  spirits  of  turpentine.  A  soft  sponge  is 
saturated  with  this  mixture,  and  rubbed  gently 


over  the  exposed  paper  (in  this  stage  the  nature  of 
the  grain  can  be  best  seen).  An  ordinary  letter- 
press roller,  charged  with  a  little  ink  from  the 
inking  slab,  is  then  passed  over  the  transfer,  causing 
the  ink  to  adhere  firmly  to  the  parts  effected  by  the 
light,  and  removing  it  from  the  parts  unacted  upon. 
It  will  be  found  that  with  practice,  rolling  slowly 
and  carefully  as  a  letter-press  printer  would  his 
forme,  the  ink  will  be  removed  by  the  roller 
according  to  the  action  that  has  taken  place  by 
light,  leaving  the  shadows  fully  charged  with  ink, 
and  the  high  lights  almost  clear,  the  result  being 
a  grained  transfer  in  greasy  ink.  The  transfer  is 
next  put  into  a  weak  oath  of  tannin  and  bichro- 
mate of  potash  for  a  few  minutes,  and  when  taken 
out  the  surplus  solution  should  be  carefully  dried 
off  between  clean  sheets  of  blotting-paper.  The 
transfer  is  hung  up  to  dry,  and^  when  thoroughly 
dry,  the  whole  of  the  still  sensitive  surface  should 
bo  exposed  to  light  for  about  two  minutes.  A 
weak  solution  of  oxalic  acid  should  be  used  for 
damping  the  transfer  (about  1  in  100),  and  this 
should  be  applied  to  the  back  of  the  transfer  with 
a  soft  sponge.  After  it  has  been  damped  about 
four  times,  it  should  be  carefully  put  between  clean 
sheets  of  blotting-paper,  and  the  surplus  moisture 
removed.  A  cold  polished  stone  is  then  set  in  the 
press,  and  after  everything  is  ready  the  transfer  is 
placed  on  the  stone  and  pulled  through  twice.  The 
stone  or  scraper  is  then  reversed,  and  the  transfer 
is  again  twice  pulled  through.  A  moderate  pressure 
and  a  hard  backing  sheet  should  be  used,  care  being 
taken  not  to  increase  the  pressure  after  the  first 
pull  through.  The  transfer  is  taken  from  the  stone 
without  damping,  when  it  will  be  found  that  the 
ink  has  left  the  paper  clean.  Gum  up  the  stone  in 
the  usual  way,  but,  if  possible,  let  the  transfer 
remain  a  few  hours  before  rolling  up.  Do  not  wash 
it  out  with  turpentine,  and  use  middle  varnish  to 
thin  down  the  ink. 

It  should  have  been  mentioned  that  varying 
degrees  of  fineness  of  grain  can  be  given  to  the 
transfer  bjr  adding  a  little  more  ferricyanide  of 
potassium  in  the  sensitising  solution,  and  drying 
the  transfer  paper  at  a  higner  temperature,  or  by 
heating  the  paper  a  little  before  exposure,  or  by 
adding  a  little  hot  water  to  the  cold  water  bath, 
after  the  transfer  has  been  fully  exposed ;  the 
higher  the  temperature  of  the  water  the  coarser 
the  grain  will  be.  The  finer  grain  is  best  suited  to 
negatives  from  nature,  when  a  considerable  amount 
of  detail  has  to  be  shown.  The  coarse  grain  is  best 
for  Bubjeots  in  monochrome,  or  large  negatives 
from  nature,  of  architecture,  drc,  where  the  detail 
is  not  so  small.  Even  from  the  finer  grain  several 
hundred  copies  can  be  pulled,  as  many  as  1,200 
having  been  pulled  from  a  single  transfer,  and  this 
one  would  have  produced  a  great  many  more  if 
required. 


POROUS  POTS  FOB  BATTERIES. 

IN  a  recent  number  of  the  New  York  Electrical 
lienieu'y  Mr.  A.  V.  Garratt  refers  to  a  remark 
made  by  Mr.  Swinburne  on  *'  this  side,"  that 
*'  sufferers  from  the  primary  battery  disease  "  have 
never  thought  of  making  porous  pots  for  primary 
batteries  from  biscuit  impregnated  with  carbon 
deposited  from  hydrocarbons  by  heat.  This  state- 
ment goes  to  show  that  our  friends  from  over  the 
water  are  not  aware  how  very  sick  some  of  the 
sufferers  above  alluded  to  have  been  here  in  the 
States,  and  how  many  remedies  we  have  tried — 
among  which  may  be  found  some  proprietary 
medicines,  and  perhaps  a  few  which  were  not  of 
domestic  manuiacture.  The  expedient  of  making 
porous  pots  of  biscuit  or  unglazed  earthenware, 
impregnated  with  carbon,  was  one  that  lookea 
hopeful.  The  writer  has  experimented  somewhat 
in  that  direction,  but  will  not  here  describe  the 
experiments,  which  were  necessarily  complicated, 
for  the  reason  that  they  proved  to  be  entire 
failures.  Many  different  kinds  of  day  were  used, 
and  they  were  manipulated  in  the  various  ways 
familiar  to  potters.  The  plan  was  also  tried  of 
baking  the  various  kinds  of  carbon  to  be  obtained 
commercially,  with  clay  of  various  kinds,  manipu- 
lated in  various  ways.  The  result  was  the  ruin  of 
several  kilns  full  of  valuable  pottery,  because  of 
carbonaceous  gases,  and  a  large  and  varied  assort- 
ment of  worthless  porous  pots.  The  object  of 
this  experimenting  was  not,  as  suggested  by  Mr. 
Swinburne,  to  afford  a  passage  of  low  electrical 
resistance  between  electrodes  separated  by  the 
porous  pot,  but  to  make  the  porous  pot  itself  the 
negative  electrode  of  the  cell.  And  the  ol>ject 
of  so  doing  may  be  found  in  the  following  experi- 
ment. 

If  we  fill  a  new  porous  pot  with  any  of  the 
chromic  battery  fluids  now  in  use,  and  stand  it  in 
a  clean  glass  jar  filled  with  dilute  sulphuric  acid, 
the  chromic  solution  will  be  seen  to  force  its  way 
through  and  hang  in  a  film  on  the  outer  side  of  the 
porous  pot.  Now  if  we  place  in  the  glass  jar  a  strip 
of  bright  zinc  and  in  the  porous  pot  a  piece  of 
carbon,  and  connect  them  with  a  wire,  the  red  film 
will  show,  by  turning  green,  that  it  is  giving  up 
oxygen,  and  will  begin  to  slip  down  the  surface  of 


the  porous  {xit  to  the  bottom  of  the  glass  jar,  and 
fresh  chromic  solution  will  come  through  to  take 
its  place.    It  is  now  obvious  that  if  the  outer  sur- 
face of  the  porous  pot  was  carbon,  forming  the 
negative  electrode,  and  in  good  oontact  with  the 
positive  pole,  we  should  have  a  cell  of  very  low 
mtemal  resistance.    It  is  a  popular  but  mistaken 
notion  that  the  dopolariser  absorbs  hydrogen  at 
the   surface   of    the   negative    electrode.     This 
action  takes  place  (supposing[,  of  conne,  the  cell 
is    in   good   working   condition)   at  the  surface 
of   the   porous  pot.     If   the  oathions  get  much 
further  than  that  the  cell  bejp^ins  to  show  signs  of 
polarisation.   The  question  or  getting  the  negative 
electrode  as  near  as  possible  to  the  point  where 
the  oathions  are  oxidised,  without  interfering  with 
a  constant,  fresh  supply  of  the  depoUrising  or 
oxidising  substance,  is  one  of  the  most  hopcfnl 
and  also  one  of  the  most  discouraging  problems  in 
connection  with  the  making  of  poweitul  primary 
batteries.     It  is  often  sa£d,  when  recitmg  the 
properties  which  a  theoretioallv  perfect  dynamo 
bhould  have,  that  unfortunately  they  are  not  capable 
of  being  introduced  into  the  same  machine.    For 
example,  the  armature  should  have  the  greateit 
length  of  wire  upon  its  ooils ;  the  wire  of  the  arma- 
ture should  be  as  thick  as  possible,  so  as  to  offer 
little  resistance.    Now  these  two  properties  are  no 
more  incompatible  than  some  points  in  primuy 
battery  construction ;  as,  for  example,  the  attempt 
to  place  the  negative  electrode  where  it  will  wonc 
to  the  best  advantage,  without  interfering  with  the 
proper  supply  of  the  depolarising  agent.   A  pernisl 
of  some  old  patents  will  show  that  not  an  inoos- 
siderable  amount  of  ingenuitv  has  been  expended 
in  this  direction.     So  far,  all  attempts  to  msb 
porous  pots  partly  or  wholly  of  carbon  have  failed 
to  give  results  that  would  warrant  their  use. 


THE  ELECTBOOSTEOTOME. 

THE  invention  of  a  fundamentally  new  insln- 
ment  of  precision  has  often  been  f onnd  to 
result  in  opening  up  an  entirely  new  field  of  kaoir- 
ledge,  or  of  increasing  greatly  the  range  of  know- 
ledge within  the  branch  of  science  to  whioh  it 
applies.    We,  therefore,  watch    with  special  io- 
terest  the  introdnction  of  any  new  soraical  instra- 
ment   or  appliance  which   will    tenet   to  rednoe 
human  suffering  or  lead  to  improved  methods  in 
operative  surgery.    We,  therefore,  acknowledgss 
debt  of  gratitude  to  Dr.  Milton  Josiah  Roberts,  of 
New  York  Citv,  for  having  invented  a  newsurgicsl 
instrument,  which  he  calls  the  **  electro-osteoUnu^" 
with  which  he  can  make  cross,  oblique,  and  linesr 
sections  of  bone  with  exceeding  ease  and  astonish- 
ing rapiditv,  while  a  mathematical  precision  can  be 
maintain  ea  as  to  the  accuracy  of  the  cut,  both  m 
regard  to  direction  and  extent.    Take,  for  instsnoe, 
such  a  deformity  as  knock-knees,  due  to  a  enrvatnre 
of  the  bones ;  to  remedy  whioh,  in  the  usual  way, 
requires  a  long,  tedious  operation  with  a  mallet 
and  chisel,  with  which  a  wedge-shaped  piece  of 
bone  is  cut  away.    It  is,  perhaps,  the  naoat  bmtil 
and  unscientific  method  which  could  be  adopted, 
and  sounds  like  the  operative  butchery  whiob  ex- 
isted in  the  last  century.    Yet  that  is  now  the  pne- 
tice  with  surgeons  of  the  present  day  who  penom 
such  operations.    Dr.  Roberts  reforms  all  this  at  a 
stroke.    Uis  electric  osteotome  is  an  instrumeit 
holding  a  circular   saw   at   its  extremity,  which 
revolves  with  lightning    speed    by    an  eleetris 
motor.     This,  when  held  against  a  bone,  maktt 
a   clean   cut   through   it  in    a  few   seconds;  it 
fact,  its  action  is  almost  instantaneous.    By  hold- 
ing the  electric  osteotome  in  a  slanting  positioB, 
wedge-shaped  pieces  can  be  cut  out  with  eqnl 
promptitude.    There   is   no   danger   of   the  lav 
cutting  the  soft  parts,  as  they  are  protected  l^s 
retractor,  an  instrument  which  is  passed  down  w 
under  the  bone.    When  such  a  wedge-shaped  pieei 
of  bone  of  proper  angle  is  removed,  the  remaminf 
bones  of  the  leg  can  be  straightened,  and  the  d^ 
formity  is  remedied  for  ever. 

There  are  a  great  many  diseases  of  the  bond 
requiring  this  kind  of  section  cutting.  In  lOM 
instances  they  have  to  be  cut  through  in  sevtfil 
places.  We  understand  that  Dr.  Roberta  madi 
over  twenty-four  sections  on  a  single  individoal  si 
one  setting  with  his  osteotome.  Sometimes  the 
bones  become  diseased,  soft  and  rotten.  Thii* 
called  caries  of  the  bone.  In  such  caaes  the 
diseased  parts  have  to  be  cut  away.  The  ordiniry 
surgeon  would  require  about  three-quarters  of  sB 
hour's  work  with  his  mallet  and  chisel  to  perfois 
this  operation.  Dr,  Roberts  with  his  eleotrio 
osteotome  would  remove  the  bone  in  a  few  secoodii 
not  only  insuring  despatch  and  precision,  but  with 
less  shock  to  the  patient,  and  conseqnentjy  remor- 
ing  one  of  the  chief  risks  of  life.  We  have, 
perhaps,  indicated  sufficiently  the  Talne  of  Dr. 
Roberts's  invention,  and  those  who  are  nnfortnnatdy 
requiring  relief  from  bone  troubles  reqairing 
operative  measures  will  be  indeed  foolish  not  to 
make  use  of  it.  Such  operations  at  the  best  te- 
quire  the  close  attention  of  a  specialist  and  the 
most  perfect  surgical  appliances  which  isienee  can 
place  in  his  hands. — Uuutk, 


Mat  20,  1887. 
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EOTAL    ASTRONOMICAL     SOCIETT. 

THE  May  meeting  wm  held  oa  the  evening  of 
Friday,  the  13th  inat.,  J.  W.  L.  Glaisher,  Esq., 
in  the  chair. 

Dr.  Gustavns  William  Nioholls,  of  Pemambnoo, 
Brazil,  and  Mr.  W.  Austin  Ashe,  of  the  Obserya- 
torr,  Quebec,  were  balloted  for  and  duly  elected 
Fellowt  of  the  Society. 

CoL  Tupman  announced  that  75  presents  had 
been  receiTed  by  the  Soniety  since  their  last  meet- 
ing. Ajnongst  them  were  some  very  beautiful 
photographs  of  stellar  spectra,  which  had  been 
taken  by  Prol  E.  C.  Pickering,  of  Harvard,  with 
instruments  provided  for  the  observatory  by  Mrs. 
Draper  as  a  memorial  of  her  husband.  Dr.  Draper. 
The  photographs  show  a  great  advance  in  this 
brmnch  of  astronomy^  ana  they  will  probably 
mable  the  motion  of  stars  in  the  line  of  sight 
<o  be  determined  with  much  greater  accuracy 
ihui  has  been  hitherto  possible.  On  the  scale  of 
ihe  'enlarged  photographs  shown,  the  deviation 
Eouad  by  Dr.  Huggios  in  the  case  of  Sirins  would 
sorrespond  to  a  chanse  in  the  position  of  the  lines 
3f  aboat  half  a  millimetre.  Mrs.  Draper  has  not 
mly  given  the  instruments,  but  she  has  provided 
the  means  for  keeping  them  actively  employed 
daring  the  whole  of  every  clear  night,  and  also  of 
tdaoing  the  results  by  >  considerable  force  of  com- 
pntciB^d  of  publishing  them  in  a  suitable  form. 
Mr.  Kanyard  said  these  photographs  will  enable 
an  enormous  step  in  advance  to  oe  made  in  the 
itndy  of  stellar  spectra,  and  the  behaviour  of  the 
elements  under  various  conditions.  The  range  of 
temperature  and  difference  of  condition  opened  up 
to  our  study  is  probably  much  greater  than  that 
irhieh  can  be  studied  in  passing  from  the  spectrum 
of  a  sun-spot  to  that  of  a  prominence.  These 
photographs  are  on  such  a  scale  that  one  would  at 
ant  take  them  for  photographs  of  the  solar 
ipectmm.  Prof.  Pickering  has  taken  them  by 
meant  of  large  prisms  placed  in  front  of  an  objcet- 
glasa.  A  linear  speotrum  of  the  star  is  thus  thrown 
afe  right  angles  to  the  diurnal  motion  of  the  star, 
ind  the  speotrum  is  spread  out  into  a  band 
by  oontrolling  the  motion  of  the  driving 
dook.  These  photographs  were  taken  with 
four  prisms  of  only  lb"  each,  and  the  defini- 
tion IB  so  perfect  that  the  photographs  bear  con- 
aiderable  enlargement.  As  no  slit  is  made  use  of, 
there  is  no  possibility  of  obtaining  an  accurate 
reference  spectrum  for  studying  the  motion  of  the 
star  in  the  line  of  sight,  except  by  employing  some 
absorbing  medium  which  gives  narrow  absorption 
linee  for  reference. 

The  President  called  upon  Mr.  Knobel  to  read  a 
report  of  the  Photographic  Congress  which  as- 
asmbled  in  Paris  on  the  16th  of  April,  in  response 
to  an   invitation    issued    by  the    Academic  des 
Sdinces.    It  was  attended  by  57  delegates,  repre- 
sentotives   of    different    countries.      The    e^ht 
ispresentatives     from     England     were    Messrs. 
Christie,  Common,  Gill  (from  the  Cape),  Knobel, 
Perry,   Roberts,    JRuasell    (from  Australia),   and 
Tennant.    The  Conference  was   opened    by  the 
Hiaister  for   Foreign    Affairs,  who  expressed  a 
CQidial  welcome  to  the  members  on  behalf  of  the 
tttnoh  Republic,  and  assured   them  of   the  co- 
operation of  the  Government  in  the  work  they 
Bight  nadertake.    The  following  general  resolu- 
tions which  had  been  printed  in  the  programme 
were  first  taken  into  consideration  and  adopted 
Uttnimously:— (1)    That   the   progress  made  in 
■kronomical  photography  demands  that   the  as- 
toooDmers    of   the   present  day  should  unite  in 
■Mlertaking  a  description  of  the  heavens  by  photo- 
|iH»hio  means.  (2)  That  this  work  should  be  carried 
Mt  at  selected  stations  and  with  instruments  which 
uonid   be   identical    in    their    essential    parts. 
).  That  the  principal  objects  are  (a)  to  prepare  a 
menl  photographic  chart  of  the  heavens,  and  to 
P^  down  data  which  shall  enable  us  to  determine 
vnh  the  greatest  possible  accuracy  the  position  of 
|w  stars ;  (5)  to  be  able  to  utUise  in  the  best  way, 
ra  atthe  present  day  and  in  the  future,  the  data 
Obtained  by  photo^aphic  means.     A  committee 
VIS  formed  to  consider  the  magnitude  of  the  stars 
jRuch  it  was  desirable  to  photograph.    At  a  meet- 
og  on  the  18th  it  was  unanimously  resolved  that 
we  refractor  was  the  best  form  of  instrument,  the 
tensions  being  those  of  the  telescope  at  the 
ftris  Observatory.    The  committee  above  referred 
to  recommended  that  the  instruments  employed 
■wild  be  exclusively  refractors.  That  stars  should 
••photographed  down  to  the  Mth  magnitude  inclu- 
n?e,and  that  the  aperture  of  the  object-glass  shall 
m85  centimetres.  Directorsof  observatories  will  be 
free  to  have  their   object-glasses    made   by  any 
ipiieian   they  desire  to   employ,   provided  they 
Nmply  with  the  general  conditions  determined  by 
tbs  congress.    Other  resolutions  were  also  passed 
with  reference  to  object  glasses,  and  with  refer- 
Moe  to  the  eonditiens  under  which  the  photographs 
of  the  heavens  are  to  be  made.   It  is  proposed  that 
Ihe  rctulta  of  the  photographic  observations  shall 


be  compiled  and  published  in  the  form  of  a  cata- 
logue. 

Mr.  Common  said :  Mr.  President,  perhaps  the 
Fellows  may  like  some  explanation  from  their  dele- 
^tes  on  one  or  two  points  that  are  not  explained 
in  this  report.  The  most  important  decision  was, 
to  my  mind,  the  choice  the  Congress  made  of  the 
refractor.  There  is  no  explanation  given,  and  no 
account  of  the  discussion  which  took  place  as  to 
the  relative  advantages  of  the  refractor  and  the 
reflector  in  this  case  ;  but  I  should  like  to  explain 
some  reasons  which  were  at  work,  I  believe,  in  the 
minds  of  my  oo-delegates  in  this  matter.  Mr. 
Christie  and  Mr.  Gill  are  here,  and  can  tell  you 
if  the  account  I  give  differs  from  their  own 
opinion.  The  reflector,  I  believe,  is  the  best 
instrument  for  photography  for  many  reasons,  one 
being  that  it  brings  all  the  rays  oi!  light  to  one 
focal  plane  or  point.  Therefore,  other  things  being 
equal,  there  is  a  smaller  star  disc,  because  the  whole 
of  the  light  that  comes  from  that  star  is  used  to  pro- 
duce the  photographic  image.  The  extent  of  the 
field  from  experiments  made  by  Prof.  Pritchard.  is 
comparable  with  the  refractor,  and  it  is  ratner 
doubtful  if  it  does  not  exceed  the  extent  of  field 
given  by  the  Bros.  Henry's  telescope ;  at  any  rate, 
the  star  discs  are  a  little  larger  in  the  case  of  the 
reflector.  Still,  they  retain  their  round  shape, 
which  is  very  essential  to  proper  measurement. 
But  apart  from  that,  there  is  the  question  of  light 
stars  being  shown  with  a  newly-polished  speculum, 
which  cannot  be  seen  when  it  is  a  little  tarnished. 
One  of  the  recommendations  which  influenced  the 
Congress  is  that  the  light-graspinff  power  of  the 
reflector  is  not  so  permanent  as  Uiat  of  the  re- 
fractor, and^as  this  is  of  immense  importance  in  work 
of  this  kind,  that  is  another  reason  why  the  re- 
fractor was  chosen.  There  is  also  another  difficulty 
with  the  reflector,  and  that  is  that  it  is  very  difficult 
to  mount  a  reflector  in  such  a  way  as  to  fix  it  per- 
manently with  respect  to  the  mounting,  though  I 
have  not  the  slightest  hesitation  in  saying  that  if 
we  make  our  reflector  discs  of  glass  not  ^^th  or  ^'^th 
of  the  diameter  in  thickness,  but  |th  or  ^th,we  should 
be  able  to  confine  the  mirror  rigidly  by  bands,  as 
rigidly  as  the  refractor  object-glass,  though,  of 
course,  a  alight  change  in  the  position  of  the 
object-glass  of  the  refractor  does  not  affect  the 
position  of  the  image  on  the  plate  as  the  shift  of  a 
reflector  does.  I  believe  if  we  were  to  make  our 
mirrors  S^'m,  or  4in.  in  thickness,  and  if  it  was 
tightly  supported  round  the  edge  with  two 
or  three  bands,  they  would  have  no  injurious  action. 
But  the  reflector  is  not  the  instrument  ef  the 
professional  astronomer ;  and  that  was  another 
reason  why  in  a  case  of  this  sort,  where  the  diffi- 
culties were  already  sufficient,  it  would  be  neces- 
sary to  give  a  man  that  instrument  he  was  most 
used  to.  These  were  the  chief  reasons  that  were 
at  work  in  inducing  the  Conference  to  come  to  the 
decision  it  did  to  use  the  refractor  in  this  under- 
taking. 1  believe  we  shall  eventually  find  the 
reflector  the  best  telescope  ;  but  it  will  have  to  be 
improved,  and  there  will  be  a  great  deal  of  work 
to  oe  done  before  it  can  be  sufficiently  improved. 
I  will  just  run  through  the  week's  work  of  the 
Conference.  We  got  there  on  Friday,  and  on 
Saturday  the  Conference  was  opened  by  M. 
Flonrens,  the  Minister  fur  Foreign  Affairs.  The 
Conference  got  to  work  directly  M.  Flonrens' 
speech  was  over,  and  they  passed  resolutions  that 
day  and  elected  a  special  committee  to  sit  on  Mon- 
dav  to  formulate  some  of  the  questions  as  to  the 
re&actor  and  reflector,  which  were  accepted  on 
Tuesdav  by  the  Conference  at  large.  On  Tuesday 
it  was  felt  that  the  different  questions  of  taking 
photographs,  the  kind  of  instrument,  and  all  those 
details  would  be  better  dealt  with  by  the  formation 
of  two  sections.  Those  sections  sat  until  Friday, 
with  the  result  Mr.  Knobel  has  stated.  I  do  not 
think  there  was  a  single  hard-and-fast  line  drawn 
unnecessarily.  Of  course,  the  size  of  the  telescope 
and  the  focal  length  had  to  be  defined.  It  gave  a 
convenient  scale,  which  must  be  uniform, 

Mr.  Green  read  a  memoir  upon  the  planet  Jupiter, 
which  he  stated  was  the  result  of  twenty-six  years 
work  and  careful  drawing  of  the  planet.  He  had 
given  a  chart  of  the  markings  of  Jupiter  from 
1860  to  1887,  a  few  in  each  year,  showing  the  re- 
markable changes  through  which  the  planet  had 
gassed.  During  the  period  from  18G0  to  18G8  the 
Iquator  was  occupied  by  a  band  of  white,  edged 
with  dark  belts  in  the  southern  hemisphere.  In 
the  period  from  18G9  to  1872  the  Equator  was  of  a 
decided  coppery  hue,  the  northern  and  southern 
belts  moved  towards  the  south,  and  were  greatly 
reduced  in  breadth.  The  third  period  from  1873 
to  1878  was  marked  by  the  appearance  of  a  multi- 
tude of  most  delicate  markin|[s  in  the  southern 
hemisphere,  and  by  a  reduction  of  the  copperv 
colour  of  the  Equatorial  region.  In  the  fourth 
period,  from  187U  to  the  present  date,  the  planet 
had  exhibited  most  perplexing  changes  of  colour 
and  of  form. 

The  following  papers  were  taken  as  read : — 
Lt.-Col.  Tupman:  Occultation  of  a  Tauri,  1887, 
March  2.  Maxwell  Hall:  The  Sidereal  System, 
revised   in   1887.    J.   Tebbutt:    Observations  oi 


Saturn  and  c  Greminorum,  Jan. — Feb.  1887.  W.  H. 
Finlay:  On  the  Probable  Errors  of  Transit- 
Observing.  Capt.  E.  J.  Molony :  Sextant  Observa- 
tions of  Comet  a,  1887.  Dr.  J.  Morrison :  The 
Orbits  of  Comets  Fabry  and  Barnard-Hartwig. 
Dr.  J.  Morrison :  Ephemerides  of  the  Satellites  Si 
Mars  during  the  Oppositions  of  1888  and  1890.  W. 
H.  S.  Monck:  On  the  Inclination  of  Cometarv 
Orbits.  Rev.  S.  J.  Johnson:  Note  on  a  MS. 
Eclipse  Volume.  J.  L.  E.  Dreyer :  Note  on  the 
Effect  of  Refraction  in  Stellar  Photography.  E. 
Neison  :  On  Prof.  G.  W.  Hill's  Paper  on  Delaunay'i 
Method.  R.  Bryant :  On  the  Orbit  of  Comet  ll., 
1883.  A.  Marth :  On  the  Formulae  for  Correcting 
Approximate  Elements  of  the  Orbits  of  Binary 
Stars.  H.  Lefavour:  The  Right  Ascensions  of 
Certain  Stars  within  lO'  of  the  Pole  Reduced  from 
Observations  by  F.  G.  W.  Struve.  J.  L.  B. 
Dreyer:  On  some  Nebulte  Suspected  of  Vari- 
ability or  Proper  Motion. 


LIVERPOOL    ASTRONOMICAL 
SOCIETT. 

THE  eighth  and  last  general  meeting  of  the 
session  was  held  on  Monday,  May  9th,  Mr. 
Walter  Sang^in  the  chair.  Thirty-eight  members 
were  elected,  and  Dr.  L.  da  Rocha  Miranda,  of  Uie 
Imperial  Observatory,  Rio  de  Janeiro,  was  eleoted 
an  nonorary  associate  of  the  society. 

In  -a  note  on  "  The  Solar  Eclipse  of  August^ 
1886,"  the  Rev.  S.  J.  Johnson  mentioned  that,  aa 
the  greater  portion  of  the  total  phase  could  only 
have  been  observed  on  the  ocean,  he  had  been  in- 
duced to  make  inquiries  of  the  different  lines  at 
steam  and  sailing  vessels  for  the  purpose  of  ascer- 
taining whether  any  observations  of  totality  had 
been  secured;  but  his  applications  had  hitherto 
not  met  with  success.  Captain  Owen,  of  the  Union 
liine  steamer,  Pretoria^  obtained  seven  negatives 
of  the  partial  phase  only,  his  ship  being  at  the 
time  about  520  miles  S.E.  of  St.  Helena.  Mr. 
Johnson  suggested  the  desirability  of  further  in- 
quiries being  prosecuted  in  this  direction,  as  it  was 
quite  possible  that  some  Liverpool  vessels  may 
have  been  in  the  line  of  totality,  and  that  matters 
of  interest  in  connection  with  the  total  phases  may 
have  been  entered  in  their  log-books. 

In  a  paper  entitled  *'  Stellar  Influences  on  Phy- 
sical Geography,"  Mr.  W.  H.  S.  Monck  said  that  a 
paper  which  he  had  read  before  the  society  some 
time  before,  on  the  possible  effects  of  terrestrial 
heat  on  the  moon,  had  naturally  suggested  the 
question  to  his  mind  as  to  whether  the  earth  itself 
might  not  in  past  ages  have  been  subjected  to 
similar  influences,  the  effects  of  which  we  might 
be  still  experiencing.  Such  a  source  of  heat  covJd, 
of  course,  onlv  have  had  its  origin  in  one  of  the 
fixed  stars.  The  rate  of  motiun  of  our  own  planet 
round  the  sun  was  from  eighteen  to  twenty  miles 
a  second — rather  under  than  over  the  average 
velocity  of  those  stars  whose  motions  of  approadi 
or  recession  have  as  yet  been  determined  by  means 
of  the  spectroscope.  In  fifty  millions  of  years  a 
star  travelling  at  the  same  rate  as  our  earth  would 
have  moved  over  a  space  which  light  would  take  5,000 
years  to  traverse,  and  it  is  probable  that  the  distanee 
of  very  few  (if  any)  of  the  seventy  millions  of 
stars  within  the  range  of  our  most  powerful  tele- 
scopes exceeded  5,000  years  light-passage.  Henoe 
it  iras  possible  that  any  or  every  one  of  theae 
seventy  millions  of  suns,  supposing  their  proper 
motions  were  suitable,  may  have  visited  our  solar 
system  within  the  fifty  millions  of  vears  which  the 
great  majority  of  geologists  consider  have  elapsed 
since  the  earliest  dawn  of  life  on  our  globe ;  or,  as 
our  solar  system  has  undoubtedly  a  proper  motion 
in  space,  which  is  not  estimated  by  any  astronomer 
at  a  value  less  than  one-fifth  of  that  of  the  earth^a 
motion  round  the  sun,  our  svstem  might  in  the 
same  way  have  come  within  the  influence  of  some 
one  of  these  stars.  To  the  obiection  that  such  an 
approach  would  have  derangea  the  stability  of  the 
planetary  orbits,  it  may  be  urged  that  an  in- 
tensely hot  star  might  approach  near  enough  to 
affect  our  climate  without  materiallv  deranging 
our  motions.  The  effect  produced  would,  of  course, 
be  greater  if  our  visitor  was  not  a  single  star,  but  a 
star  system.  The  writer  considered  that  the  evi- 
denees  of  geological  action  in  past  ages  tended  to 
bear  out  his  hypothesis. 

Mr.  A.  Stanley  Williams  contribute\i  a  paper  on 
"  The  Motions  of  the  Markings  on  Jupiter. '  He 
mentioned  that  during  the  last  few  weeks  there 
had  been  many  large  and  conspicuous  markings 
visible,  which  exhibited  in  a  striking  manner  the 
extent  and    nature  of  some   of   the  movements 

Seculiar  to  these  objects.  A  group  of  light  and 
ark  spots  which,  on  the  20th  of  March,  was  a  long 
way  following  the  red  spot,  had  moved  by  the  lOtn 
of  April  so  far  to  the  westward,  that  these  mark- 
ings were  then  nearly  as  far  preceding  the  red  spot 
as  they  had  been  followiiig  it  three  weeks  pre- 
viously. All  the  markings  just  on  the  equatorial 
side  of  the  south  equatorial  belt  have  the  same 
rotation  period,  and  afford  evidence  of  a  vast  a(<rial 
current  in  the  atmosphere  of  Jupiter.  On  the 
other  hand,  an  oval  white  marking  Qxvt.^^'^^if<^^sc&. 
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the  oelebrBted  red  spot,  whiah  diSured  ooTuidsrsbly 
from  that  of  the  groups  of  light  uid  dack  spuU 
nentiaiied  above.  Tfaera  are  mtso  other  marking! 
sitnaMd  in  difierent  UCitndes,  the  periods  of  whioh 

Williuili'l  paper  «u  lllDitrated  by  two  drawing! 
nude  with  tlia  Bid  of  bii  6tm.  Calrer  reflector. 

Ja  bringing  hi!  leriei  of  paper!  on"Teleaoope! 
and  Teleacopio  Work  "  to  a  cunclaaion,  Mr.  W.  P. 
Denning  made  a  few  remark!  on  the  importaaoe 
-  and  attrantioas  of  the  lubject,  the  latter  being 
kbaadantly  eridenced  b;  the  growing  popnlaiiCy 
of  ohierratiua  in  tbs  direrie  fields  of  aatronomy. 
Ai  regard!  the  future  proipeati  of  teleicopea  snd 
telcioopic  work,  the  ODCJook  was  i a tenaely  encour- 
aging.     Several  recf  long  leleaoopes  bad  rcoentl; 
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Deeding  that  of  any  past  age.  The  work  of  the 
Ustoaric  Section,  conducted  b;  Mr.  Denning,  in- 
Olnded  about  160  obiecvationi  of  shooting  itara  at 
Btonvhorit,  London,  Snnderland,  Briitol,  and 
Kenle;.  A  comparison  of  the  results  obtained  at 
the  varions  !tationB  did  not,  however,  reveal  any 
duplicate  observatiODS  of  one  and  the  aama  meteor. 
The  report  of  the  Lunar  Section,  under  the  direo- 
lion  of  Mr.  Elgec,  inolnded  thirty  drawings  of 

members.  The  principal  work  was  a  earefnl 
delineation  of  SUdius,  showing  41  oraterlete,  or 
(naterpita,  in  the  interior  of  that  formation.  The 
twin  crater!,  Le  Verrier  and  Helicon,  and  the  ring 
plain  Hereuleg  had  aUo  been  dUigentlf  observed 
and  mapped. 

The  following  is  a  list  of  the  members  who  hare 
bean  appain»a  by  the  oouncil  to  serve  on  the 
eiecDtive.  Frp!ident,  Hr.  Denning;  vics-preai- 
dants,  Messrs.  Elger,  Espin,  Gore,  and  Newall ; 
necial  observer,  Mr.  Gill;  editor,  Mr.  Sadler; 
librarian  iMr.  DeBeui;  searetary  and  treasurer, 
Mr.  Uaviej.  Cuuacil :  Hiss  B.  Brown  and  Mo!ira. 
BaokhoniG,  Calver,  Deane,  Gill,  Higgs,  Lynn, 
MoDBk,  Ollphant,  Tarrant,  and  Majors  Matkwick 
and  Watson.  The  direotors  of  tbo  aections  are  : 
Bolar,  Hias  Drown ;  lunar,  Mr.  BIgar ;  coloured 
BtBT,  Mr.  Pranks  ;  double  star,  Mr.  Tarrant ;  vari- 
able star,  Hr.  Gore  ;  and  speotroioopio,  Ur.  Rand- 
Capron :  Hr.  Denning  directs  the  oomeb  seeking, 

The  Secretary  annonnoed  that  the  meetings 
wooLi  in  future  be  held  at  the  Bojal  Institniion, 
Col  quit-street.      The    seasion  was  then  foriually 


TJSfiFDL    AHD    SCIEHTIPIO  HOTSS. 


Smperor  of  Oermany'a    ninetietb    birthday, 
leoentlv  published  a  list  of  all  the  known  persons 
in  the  Prnssina  klDgdom  who  are  older  than  the 
jovereign.   At  the  taking  of  the  census  of  Deo.  Ut, 
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The  Province  of  aileaia  appears  to  be  exception- 
ally  favoorabla  to  longevity.  Out  of  the  1,073 
mde  parsons  between  tQair  ninetietb  and  ninety- 
titth  year  in  all  the  Pnuiian  provinces  one  in  five 
is  a  Bilesian,  and  oat  of  the  aU!  men  hetveen  95 
and  100  years  old  fifty-one  are  nitivea  of  ailetia. 
Out  of  the  -2,766  Prnlaian  women  between  the  ages 
4f  ninety  and  ninety-five,  ^71  ate  Sileiians.  There 
ara  ninety-nine  woineo  in  Silesia  between  ninety- 
five  and  IDO  years  old,  and  thirty  Siteaiau  women 
who  have  esoeedcd  their  lOOtb  year.  The  oente- 
oaiiani  are  thickest  in  the  district  of  Oppeln. 
Tbey  are  also  numeroui  in  the  Provineea  of  l>o!en 
and  Bait  Frnaaia;  but  the  westam  dominion!  of 
the  King  of  Prussia,  and  partioolarly  the  Rhine- 
land  ana  the  manufactnring  district!  of  EberEeld, 
Crefeld,  and  the  Dutoh  frontier  are  cot  so  favour- 
able to  fitraordinsry  length  of  lite. 

Ax%i!Lel^lWhetatoaeE.—ThaGuidtScienli/iqut 
describes  the  following  method  of  making  artiticial 
wbetitones.  Gelatine  of  good  quality  is  di!!Qlved 
in  its  own  weight  of  water,  the  operation  being 
Donducted  in  a  dark  room.  Tothesolut' 
cent,  of  bichromate  of  potash  is  added, 
previoualy  been  dissolved  in  a  little 
quantity  of  very  fine  emery,  equal  to  nin 
weight  of  the  gelatine,  ie  mtimataly  mixed  with 
the  gelatine  eolution.  Pulvetieed  Hint  maj 
Bubstituted  for  emery.  The  mass  is  moulded 
any  desired  abape,  and  is  then  aauiolidstad  by 
heavy  Prssanre.  It  ia  dried  by  eipoauie  to  strong 
■nnllght  for  aevtral  boon. 


SCIENTIFIC    NEWS, 


THE  Aratii  is  aiiQOQiiced  of  the 
French  chemist,  M.  Joseph-Dieudonnt' 
Bousainganlt.  Born  in  1802,  tbe  deoenaed  was 
educated  at  the  St^  Etienne  School  of  Minea, 
On  leaving  there  he  was  commissioned  by  an 
English  company  to  go  to  South  America  in 
discover  the  ancient  mines  which  are 
known  to  have  existed  there  ia  past  ages.  He 
made  a,  nnmbor  of  researches  and  discoveries 
which  vers  warmly  appreciated  by  Baion 
omboldt  and  other  learned  men  ;  bnt  a  revo- 
ition  having  broken  oat  in  the  Spanisii  Saath- 
merican  colonies,  M,  Boaseingault  wna  com- 
pelled to  leave  bia  work.  He  thoroughly 
eiplored  Bolivia  and  tbe  province  of  Venezaela, 
Whpn  he  returned  to  France  he  was  named 
Professor  of  Chemistry  to  the  Lyons  Faonlty 
'"  "  noes.  In  1S39  he  went  to  Paris,  where 
asBociftted  withthe  Academy  of  Sciences, 
and  also  obtained  the  chair  ot  agricnltore  in 
the  Conservatoire.  In  184**  deceased  was  elected 
the  Constituent  Assembly bythe  departroeat 
of  the  Bas-Khin,  and  he  became  by  election  a 
member  of  the  Council  of  State,  upon  which 
he  lat  until  tbe  Cuiip  d'Etat  of  the  2nd  of  De- 
cember. From  this  time  he  rcnonnoed  political 
life,  and  devoted  himself  to  his  favourite 
studies,  greatly  to  the  advantage  of  acienoo  and 
industry  in  France.  He  was  named  Catnmander 
of  the  Legion  of  Honour  in  18.J7,  and  promoted 
o  the  rank  ot  Grand  Officer  iu  1876.  Chemistry 
n  ita  application  to  agriculture  and  the  raising 
if  cattle  owed  mnch  to  the  labours  cf  M, 
BouBsingault,  He  alao,  in  oonjnnction  with 
another  distinguished  chemist,  M.  Dnmas, 
made  many  important  inveatigationa  into  the 
atirial  elements.  Tbe  deceased  was  the  author 
of  a  large  number  of  papers  on  physics  and 
chemistry,  and  of  treatises  on  "Chemistry  and 
Physiologiy  in  Agriculture,"  "  Rural  Eonnomy," 
"  Agronomy,"  and  "  Studies  on  the  Transforma- 
tons  of  Iron  and  Steel."  M.  Boassingault  was 
member  ot  the  Institute, 
From  Dun  Echt  Ciroular,  No.  H*,  we  laam 
that  Mr.  Barnard,  Director  of  the  Vanderbilt 
University  Obaervatory,  Naslivillo,  Tennessee, 
discovered  another  faint  comet,  making 
the  third  he  has  been  the  first  to  obaerveduring 
be  present  year.  On  May  13tb,  the  position  at 
Hh.  5:m.  22h.  G,M.T.  wna  ;  H.A,  IBh,  10m,  493, ; 
i.  Dec.  80°  33'  30'.  The  daily  motion  is  plue 
iSs.,  Sff  N, 

Mr.  Peek  baa  published  the  meteorological 
obser vatic na  made  at  Bousdon  Observatory 
(Lyme  Regie,  Dorset,  ia  the  postal  address) 
during  1BS6.  Rousdon  is  a  second-order  station 
of  the  Royal  Meteorological  Society,  and  the 
observations  are  carefully  made  with  the  best 
instruments.  Besides  the  usual  records,  the 
present  voluMe  contains  notes  on  the  geology 
of  Rousdon,  and  soma  interesting  deep-well 
observationa.  It  appears  that  in  the  courtyard 
of  the  house  there  ia  an  ancient  well  207ft. 
deep.  Tbe  depth  and  temperature  of  tbe  water 
n  tbis  well  were  ascertained  at  intervals  of 
o  days  throughout  last  year,  with  the  reenlt 
that  tbe  temperature  varied  less  than  two 
degrees  (ro'')  daring  the  whole  year.  The 
mean  temperature  was  h\'T,  and  the  meau 
depth  oft,  7in,  Eiperimente  were  made 
on  the  evaporation  from  the  aurface  of  earth 
and  from  water,  tbe  apparatus  consisting  of 
precisely  similar  iron  tanks,  2ft.  square  and 
,  deep,  freely  exposed  to  the  air,  but  pro- 
tected from  the  rays  of  the  sun.  The  tank 
containing  the  earth  was  placed  on  a  weighing 
I,  the  earth  being  ordinary  soil,  turfed 
represent  meadow  laad,  Suiplt 
could  ha  drawn  off  and  weighed,  Thi 
tank  was  so  atraitgcd  as  to  maintain  a  uniform 
depth  of  12in.,  and  measurements  wore  taken 
on  the  first  day  in  each  month.  Tbe  earth  tank 
was  weighed  daily.  The  total  evapoi 
tbe  year  was  24'79in.  from  the  ec 
22'81in,  From  the  water  tank,  the  mean  daily 
evaporation  being  '07  for  earth,  OS  for  water. 
Mr.  Peek  gives  an  illnatration  of  these  tanks  as 
arranged. 

The  Visitation    of    Greenwich   Observatary 
will  take  plaoe  on  the  4th  of  June, 

The    Bakerian    lecture    before    the    Royal 

1  Society  will  be  delivered  an  tbe  2r>tli  inst,  by 
Mr,  J.  J,  Thomson,  F,R,8.,  Cavendish  Professor 
of  Expeiimental  Pbyaica  at  Cambridge. 


The  new  buildinfsforihaBayklObaervataFj 
of  Brusgele,  at  nocle.  about  toot  iniUa  from  it4 
present  position,  are  nearly  complete,  and  tbt 
tiansfer  will  be  made  next  year.  The  site  at 
Uccle  is  mnch  higher  than  tb>t  at  BnuMla. 

The  first  annoal  soiree  of  the  Ooont^  of 
Middlesex  Natural  History  and  Science  Society 
will  be  held  on  Monday  Dext|,  the  23rd  inat,,  at 
11,  Chand  OS-street,  CaTeodish-square,  W,,  at 
S  p,m.,  the  Right  Hon,  the  Earl  of  StnSotd, 
Loid-tieutenant  of  the  county  and  prvoideat  of 
the  society,  in  the  chair. 

A  useful  pamphlet  to  students  of  palsun- 
tology  has  been  isaned  by  Mr.  E.  T.  Hewton,  of 
tbe  Geological  Sarvey,  through  Philip  and  &oa. 
It  ia  a  synopsis  of  the  animal  kingdom,  witli 
especial  reference  to  the  (oeatl  forms,  and 
appears  as  Appendix  II.  in  the  new  edilioDef 
Woodward's  ■'  Geology  of  England  and  Wolea," 
also  published  by  Philip  and  Son.  The  tahl« 
is  founded  on  the  classification  proposed  by 
Prof.  Huxley,  and  by  variations  in^  the  type* 
used  in  printing,  the  reader  con  distnngaiBli  at 
once  recent  from  foasil  genen,  and  amoii|it 
tbe  fossils  those  which  occur  in  the  nickg  of 

The  Government  Inspector  of  the  Boyal 
Bavarian  Court  Theatre,  Herr  Stehle,  thiab 
Dua  paint  is  a  great  safeguald 
against  panic  in  theatres,  and  be  has  had  ic- 
BCriptions  put  up  intho  passages  of  thattheatee 
which  indicate  the  "  way  out."  Wa  tinderrtaod 
that  experiments  are  to  be  mads  at  some  of  tlis 
principal  London  theatres  with  large-siral 
tablets,  in  order  to  teat  the  effect  of  tie  talhtr 
poor  light  of  the  corridors  in  exciting  tlia 
paint.  That,  it  is  known  to  those  who  lav* 
eiperimentod,  will  be  sufficient,  but  if  ne«»- 
aary  the  notices  can  be  excited  in  a  tev  minstet 
by  means  of  a  powerful  lamp. 

An  aooonnt  of  an  iotereatiag  series  of  ei> 
periments  in  oonneotion  with  the  spectraaoopie 
reaction  in  gases  ha«  been  oommamcated  to 
the  Manchester  Literary  and  FhiloeophiGal 
Society,  by  Mr,  T.  W.  Best,  who  made  them  at 
the  suggestion  of  Sir  H.  Rosooe.  The  anthot 
mixed  the  pare  and  perfectly  dry  gases  il 
eudiometers  provided  with  alnmininm  elec- 
trodes, whioh  were  connected  with  an  indoe- 
tion  coil  and  Leyden  jar.  The  light  ot  ths 
diM^harge  was  focussed  upon  the  slit  ot  a  one- 
priam  spectroscope.  The  gases  eiperimented 
upcu  were  hydrogen,  nitrogen,  and  oxygen ;  bal 
others  will  no  doubt  be  examined.  When  nibo 
gen  is  added  to  hydrogen  at  ordinary  atmo- 
spheric preaanre,  the  least  qnantity  of  the 
farmer  element  that  can  be  detected  is  11  par 
cent.  At  the  same  pressure  as  little  aa  0*23  pet 
cent,  of  hydrogen  can  be  detected  in  nitro^ec 
Thifl  curious  difleronca  is  also  observed  will 
turea  of  nitrogen  and  oxygen.  As  littlest 
.  .  per  cent,  of  nitrogen  can  be  detected  ifl 
oxygen,  whereas  not  less  than  i'h  per  cent  of 
oxygen  givea  a  visible  spectrum  in  nitrogn. 
At  lower  pressures  the  resolta  are  somewhat 
different,  the  leoat  quantity  of  nitrogen  per- 
ceptible in  hydrogen  being  at  lO^io.  3'«,agd 


eptibte  i: 
at  3 Jin.  2d. 

Mr.  H.  Howorth,  M,P.,  is  going  to  bring  wB 
a  work  entitled  "The  Uamaaoth  and  tin 
Flood,"  in  which  he  will  endearoor  to  aho* 
that  a  cataclysm  branght  the  Mammoth  pericd 
to  a  close,  and  that  this  catastrophe  involved  a 
widespread  flood  of  water,  which  not  only 
drowned  the  animaU,  but  buried  them,  some- 
times with  their  bodies  intact,  and  in  ma^ 
oases  along  with  a  crowd  of  very  irkcooglluM 
beasts,  and  covered  Lhem  with  oontinoriw 
mantles  of  loam  and  gravel  I 

Lost  year  Herr  Piohler  and  Major  von  Olw- 
meyer  gave  to  the  Vienna  Academy  an  aoooail 
of  their  experiments  in  oondeaBine  the  amokt 
of  furnaces  by  the  electric  method  devBlo|«4 
to  some  estfint  in  this  oonntry  by  Prof.  Ohnt 
J.  Lodge  and  Mr.  Walker  for  doposiliag  l«*d 
fumes.  Tbe  machine  used  was  a  Topiet,  whwi 
proved  to  be  ot  insufficient  power ;  bat  Hcmtk 
Siemens  and  Halske  are  building  a  very  largt 
indnotion  machine,  with  whioh  tte^^lpiR' 
meats  will  be  oontinned.  ^y 

The  Society  of  Artshasadded  to  its^iliata 
Immisch  seiieB-wound  electro- motorj[«ilk til 
field  connections  so  arranged  that  thCodiM 
be  conpled  in  serieaor  parallel.  Th  ^^lif 
power  is  three- brake  horae-power  JNM^ 

Intions,  the  E.M.F.  required  being         |idk 


Mat  20,  1887. 


ENQUSH  MEOHANIO  AND  WORLD  OF  BOIgNCE !  Ng  1456. 


Tfaa  Baltimoie  uid  Ohio  Bkllioad  Gompuiy 
IM  ordaied  all  iti  pastengeT  zolling-'^toak  to  be 
Itted  with  the  Weatinghoase  air-brake. 

i.t  a  reoent  meeting  ot  the  (fan  Tork  Neuro- 
logioal  Sooiet;  two  in terestias  examples  of 
wain  largerj  were  reoocded.  The  first  waa 
iha  oMe  •(  a  man  forty-two  yeara  of  age,  who 
nSend  frsm  left  latenl  hemianopsia,  slight 
iUatetloii  of  the  left  popil,  awkwaid  gait,  and 
lonble  optie  neuritis.  A.  large  tnmonr  in  the 
iJKht  oooipital  lobe  was  diagnoaed,  and  Dr. 
tMz  proceeded  to  remave  it,  The  mtwB  re- 
nOTed  weighed  SJoi.,  and  the  operatioD  waa 
attended  with  very  tranbleaome  hemorrhage, 
bt  wjiioh  the  wound  was  plugged.  Unforta- 
Mtelj  the  bleeding  recarred,  and  the  man  died 
bom  it.  The  other  case  was  one  of  unilateral 
ooamlsions,  followed  by  panlysiB  of  the  left 
ride  of  the  face,  then  of  the  left  arm,  and  then 
at  the  latt  log.  A  tnmoar  was  diagnosed  in  the 
ijgbt  motor  area,  and  the  skuU  waa  opened  and 
M  biain  explored  with  a  hypodermio  ayringe 
wiUumt  any  tesolt.  The  patient  died,  and  at 
tte  necropsy  three  oyata  were  found  lying  olose 
tagatheT  in  a  tine  deep  in  the  white  matter  of 
As  riglit  hemisphere. 

A  ohart,  showing  the  recorded  positlona  of 
loebargs  in  the  North  Atlantic,  has  been  isaned 
ttj  the  Dentsohe  Seemirte  at  Hamburg.  Am 
Mrly  as  the  flnt  half  of  Mareh  ssTeial  icebergs 
veiemet  with  south  of  42°  IT.  lat,  andoneersn 
NMth  of  11°.  In  drifting  southwards  the  ioe- 
»mt^,  la  always,  are  found  between  the  meri- 
liani  of  46*  and  GZ°  W. 


aaXFUL  AND   SCIENTIFIC    NOTES. 

SlsliiAotlon  r,  Deodoriaation.— It  hai  often 
laen  pointed  out  in  oar  oolamiu,  MeUewbars,that 
laodansaUon  is  one  thing  audduintectioauiothsr. 
Che  destrtwtioa  of  bad  smells  by  no  muni  iaTolvei 
h»  dsatmotion  of  "infeatire  uniales,"  bat  the 
laatiuution  of  bad  smalls  ii  &Uo  an  important 
nBk.and  one  whioh  erary  disiufaotaat  intended 
il  nM  onght  kiscoomplUh.     Carbolio  uid 


adAotive 

lM«ant,  It  doea  i 
ra  dilifreeible 
k    CbloriDB,  m 


ougb  B  good 
oC  deodoriie,  sud  simply  adds 
imell  to  thoia  nbioh  eiiilcd 
itsllio  obloridei — auch  si  tha 
roQrj,  sad  laad— inlpburona 


itsetnal  In  this  respect    and  eaoh  pouaaaea  ia  a. 
naUr  or  Ibm  degrea  the  power  of  diaiofeetion. 

kUttleOondy'i  fluid  or  cfalorida  of  lima  may  well 
■•  dMrutad,  the  '     ■  - ' 


ded.    Bulpbnroui  so: 
J  ^u  it  la  jnat  u  a: 


Mt  of    enehlorina    (a    mixtare    of  oblorina  >nd 
UstiM  peroiida)  and  bromiae  aa  aeifal  disiu- 
balaiita  eamiat  ba  oonunended.    Bulj ' 
b  aooutimes  undarratol    As 

wttabla  is  the  presence  of  pa 

MaUecine,  but  in  dilute  aolntion  it  Is  vary  sotiva. 
OMslete  diainfeelion  of  an  iotacted  atmoipbare 
is  tkt  prssenee  of  patianta  is  impoaaibla,  bat 
partial  dlainteation  ta  easy,  and  the  oampleta  diain- 
BMlea  of  wearing  apparel,  bedding,  io^  by  the 
Bwiiaiaud  uh  of  weak  aalntiona  of  metallio 
Matids^  iuJpbaroaa  acid,  and  tha  like,  oan  be 
■aadily  efieatad  without  the  aligbtest  injury  to  tha 

A  Vew  Battery  Solntiaa.—Tba  Eltdrkal 
IParU  states  thst  Mr.  WUliam  It.  Kookogay  has 
noaxly  deTiaed  a  method  oC  lemaring  the  baae  of 
thaihcDmlaaalt  in  tha  form  of  oiyatala,  leaving  the 
MnaiDm  in  the  aolntion.  This  ii  aooompliahed 
ksdding  boiling  water  to  a  certain  propotlion  of 
■Htomats  of  potaah  or  bichromate  ol  lime,  and 
MDstfae  miitnra  ia  still  at  or  near  the  boiling 

e  adding  aolphurio  acid.  The  exact  propor- 
acs  aa  follows: — Tu  Boi.  of  bichromate  of 
■iteb  or  9oi.  of  bichromate  of  lime,  2)lb.  of 
Ming  water  are  added.  To  thla  ia  added  311b. 
^•oiiaDpaia}  of  aolpbuiio  aoid  of  a  apeeific  gravity 
iCl-tBS.  ThB  aolntion  ao  made  is  allowed  to  cool 
Ml  to  renuin  atanding  for  about  24  houra  at  a 

' ^atnreof  from  60'  to  68'  Fahrenheit.    The 

is  then  aiphoned  oS,  and  ia  ready  for  use. 
ise  or  sulphate  of  the  baae  will  be  found 
ifsaited  on  tiie  liottom  of  tha  veiael. 
TraeaiDK   Kixtnie. — A   liquid   iaveuted  by 
'—'  Fiotet,  of  Geneva.  Switieilaad,  far  uae  as  a 


A^< 


MiKrbni  dioxide,  haTiogbeea  mixed  and  cooled, 
henupreaaed  until  they  are  liquid,  and  atored  in 
IHaaB.  Wben  liberated,  they  rapidly  evaporate 
nHl  great  rednMioD  of  temperature.  By  this 
^M  mercury  may  be  froien,  aad  animal  or 
SlrtaUe  tiaauaa  rendered  solid  in  a  few  saoonda. 
JIh  aa  saaily  managed  and  more  eSaotive  tban 
'mat,  tha  adoor  being  the  prinoipal  objection. 


LETTEBS  TO  THE  EDITOS. 


ibjecta ;  For  nuk  a  peraon  toajr  h4T« 
acme  mrtiaolar  kaowled^  and  experianoe  of  the  nature 
of  BDoh  a  pgnoQ  oi  auab  a  lonntala,  IHataa  to  oUtar  tlUaca 

knowa  lu  morathaa  Khaaancjbodf  di)sa,aBd}M,~- ' 

a  slntlei  with  thla  little  Uttaaoe  of  hlL  wlU  no 

u  write  tha  whela  bodj  ci  pb^iicka,  a  nog  bom  whanoa 

mat  InMHTaalanoaa  deriTa  tiulr  cn^  --...- 


BKBATUS  —  BBOULUS  AKD  8IOMA 
0BI0NI8— BXPOBUBB  OF  AN  OBJBOT- 
OLABS  TO  DAXP  — BHUBABB  — OBO- 
IiOOT  OF  TBB  SUFFOIiK  COAST  — 
DIOFTBIO  TBLBSOOPB— BtTHSPOTS- 
PBOJBaTIHO  THB  BVH'S  IMAQB  T6 
DBTBBKIKB  PBB80NAI.  BttUATIOH 
— FB0FBB80B  ABBB  ON  BUKSFOIB- 
F&OTOOBAFHIO  KBABUBBHBNT  OF 
BTBIJ.AB  PABAI.I.AZ  —  A  OOBBB- 
SPOin)BHT  WHO  OAHKOT  lAT  WBIX 
AIAMB  —  LVNAB  OLBFTS  —  HTTT- 
OHBNIAN  BTBFIXOBB  FOB  A  SSln. 
OBJB0T-ai.AaS— A  BAD  OBJBOTIVB- 
TBXOONOMBIBY'-AFI.&HAIia  BTB- 
FIBOB. 

I     j:a7268.1-lK  letter  97198, p,219,paragraph  three, 
"  In  it  Suidse  "  sboold  be  >'It  ia  Snidaa." 

I  cannot  help  thinking  that  the  "tiny  oom- 
panioD"to  Begnlus,  apokan  of  by  "  Arotniua,''  in 
query  63340  (p.  2S1}  most  be  a  aabjeotire  phano- 
menon,  and  have  its  origin  either  in  hii  aye  or  in 
the  ayepieoe  of  hia  teleacopc,  aa  I  have  not  only 
never  a«D  it  myaelf,  but  can  find  no  record  what- 
ever oE  ita  haviog  been  obaetred  by  anybody  elae. 
Snrelyj  had  it  an  ubjective  eiistenoc,  it  must  bare 
bean  picked  up  iu  soma  of  the  nameroua  rafiectora 
ef  Doaaideiable  aperture  now  ao  oommou.  I  anapeot 
that  the  faint  and  cloae  pair  ia  tha  aame  field  aa 
a  Orionis  are  Ward's  pair,  spoken  of  by  Wehb  on 

S86S  of  the  last  (fooith)  edition  of  "  Celestial 
bjecU  for  Common  Telescopea."  Finally,  it  ia 
not  wise  to  leave  a  teleaoopa  out  in  a  yaia  in  all 
weathers,  and  very  notably  if  that  yard  happena  to 
be  in  a  town,  aa  the  sulpburetted  hydrogen  in  the 
atmoapbera  and  the  damp  combined  will  almost 
certainly  attack  the  lead  in  the  Bint  lens  of  his 
objective  and  apoil  iL 

If  "  Hamlet'^  (query  62349,  p.  231}  ia  afraid  of 
getting  renal  calouloa  from  eating  rhabaib,  it 
matters  little  or  nothing  upon  what  particular  soil 
oil  rhubarb  containe  cryatalaof        '  ' 


In  reply  to  query  62371  [p.  232),  the  olifis  of  the 
Suffolk  coast  to  the  aoath  of  Loweatoft  are 
mainly  Pliocene  (crag).  Hare  ia  Dr.  Taylor's 
description  of  the  aeotiun  at  Eeaaingland,  some 
four  milea  aouth  of  that  town :  "  First  at 
Kessingland,"  ba  aaya,  "  there  ia  the  freah-waler 
Uaio-bed  aimilar  to  that  at  Hundealey  and 
Sunton.  Above  thii  ia  the  Fiuvio-marine  crag, 
resembling  the  fioiwicb  lower  oisg.  This  ia  rare ; 
but  it  has  been  eipoied  near  Baston  Baventandat 
Keaaingland.  Next  oooura  the  Marine  orag :  tben 
tha  pebbly  beda  indicate  the  inoreaaiug  depth  of 
the  sea  {  above  tbia  the  lower  Boulder  dajr  with 
saratahed  bouldera,  chiefly  granitioand  trap  rocks  : 
next  the  middle  Drift  beda  are  found  to  yield 
aeveral  mulluaos  peculiar  to  them,  which  have  been 
noticed  by  VLt.  Seaclea  Wood.  The  upper  boulder 
clay  ia  well  displsyed  wherever  the  oliffs  attain  a 
certain  height.  This  contains  oolitic  bonldera 
principally,  and  abound  a  with  the  derivative 
vertebm  of  saariana  and  fish,"  ko.  Doubtleaa 
"  Old  Fo»ll'a "  ammonites  and  belemnitea  are 
derivative  too,  and  were  washed  out  of  the  snh- 
jaceut  chalk,  when  the  beda  he  describes  were  in 
the  oourae  ol  depoaition.  There  is  a  bed  beneath 
the  Korwich  crag  in  which  tha  tooth  of  the 
mastodon  has  been  found. 

I  would  refer  "  Dioptric  "  (qnery  82372,  p,  232) 
to  the  antepenultimate  parasiaph  of  letter  27196, 
oa  p.  219  of  the  aame  number.  It  would  be  ao 
utter  waste  of  money  to  attempt  to  convert  snoh  a 
teleacope  aa  he  deaoribes  into  an  astronomical  one 
I,  myaelf,  have  a  beautiful  tarreatrial  teleacope  of 
IJin.  apartuie,  by  Baker,  of  Holbom,  givmg  a 
measnred  linear  magnifying  power  of  IM,  with  the  i 


I    psrsgraph 
1  the  reccot 


._., moat  oonapionoas  Innar  detail, 

Jupiter'a  mooaa  and  (to  anyone  who  knows  pre- 
eisely  what  to  look  for}  Satum'a  ring,  uid  yet  I 
wenld  never  dream  of  going  to  the  cost  of  a 
Hnyghanian  eyepiece  for  it.  A  S^lo.  abieet.^ass 
is  the  vary  smalieat  that  can  be  employed  in  tha 
slightest  degree  oaefully  in  oeleatial  obserration, 
and  a  Bin.  ia  none  too  small  tor  the  varisrt 
beginner. 

Writing    about    snnapota    in    tbi 
above    snggeata  to  me    to  remark  o.  .   ._. 

almoat  sudden  reappearanoe  of  aomewhat  eon- 
spiououa  isolated  apota  at  intervals  on  the  aun's 
due,  after  the  Very  protracted  period  of  quiesoenae 
which  wa  have  for  aoms  montha  wiCnesaed.  It  is 
noteworthy  thst  the  laat  maximum  oocurred  mora 
than  thirteen  yeara  and  a  halt  after  the  previous 
one,  I  have  not  heard  yet  how  far  the  eleven-year 
magnetic  period,  aurone,  atorma,  cyclones,  oom- 
meroial  panics,  and  the  reat  of  the  ataek-ln'trada 
of  tha  auna^t-monger,  have  oondesoended  to 
conform  to  tbia  very  liagrant  departnre  from  the 
regnl&tity  of  the  aolar  period  with  which  they 
have  been  alleged  to  be  coincident. 

In  the  current  number  of  the  (^trvatory,  then 
is  a  precis  of  a  paper  by  Frofesaor  di  Legge,  read 
before  the  B.A.deiLincei,^  in  which  he  diaousaea 
the  mean  horiioQtal  aemi-diameter  of  the  Son  aa 
deduced  from  11798  transita  by  four  observara  in 
2,2IS  daya  during  the  years  187-1-83  at  CampidogUo. 
He  finda  it  to  be  96I'1S8'  at  tba  Barth'ameaa 
diatance  from  the  Sun,  a  quantity  0'682'  in  defeat 
of  the  value  adopted  in  the  SauXieai  Alataiuu,  bnt 
only  -062"  leaa  than  that  determined  by  Mr. 
Thackeray  (BjI.S.  Monthly  {imica,  VoL  ZLT, 
page  392),  from  a'diacuasion  of  all  the  ohserrationa 
made  with  the  Transit  Circle  at  the  Koyal  Ob- 
aarvatory.  My  reaaon,  however,  tor  noticing  Prof, 
di  Legge'a  paper  here  ia  that  be  states  that  ainsa 
Hay,  1876,  the  Sun'a  transit  haa  bean  obaeived  bj 
projectiou,  tbua  enabling  several  parsons,  if  ns- 
ceasary,  to  observe  it  Bimultaneouly  and  under 
identical  DCnditiona,  thereby  affording  exoaption- 
ally  favourable  opportnnitiaa  for  tha  determina- 
tion of  peraonal  equation.  I  commend  thli  eioel- 
lent  idea  to  all  whom  it  may  concern. 

I  waa  very  glad  to  Sad  Piofeaaor  Abbe'aeffeotiv* 
onslaught  on  Sunapottery  reproduoed  in  your  own 
Intereating  article  on  *'  Popular  Meteorology,"  on 
p.  235,  because  it  diapoaes  of  the  whole  quesuan  ss 
tersely  as  it  doea  ooavinoingly.  We  know  in  this 
oonntoy  how  this  matter  waa  "  worked  "  by  eertaln 
members  of  tha  "  Bndowment  of  Beaeareh ''  eliqne 
as  a  scarcely- veiled  mesna  of  providing  a  billet  foi 
one  of  their  own  personal  friends  ;  bnt  it  may, 
of  oourae,  be  that  a  more  diaiatereated  belief  m 
aunapottery  may  atill  linger  among  a  few  people 
in  out-of-ths-way  parts  of  America.  To  anch. 
Professor  Abbe's  iecCare  can  acaroely  fail  to  be  of 
the  greateat  value. 

I  moat  coDfosa  thst  the  diaouasion  whioh  took 
place  at  the  January  meeting  of  the  Boyal 
Aatronomical  Society  (Vol.  XLIT.  page  U9)  con- 
siderably shook  my  faith  in  the  rigid  accuracy  of 
the  reanlts  obtained  at  Oxford  in  the  investigauon 
of  the  parallax  of  61  Cygui,  carried  on  there  hj 
photographing  that  star,  and  measuring  ita  dif- 
plscement,  ss  indicated  on  plates  taken  at  distant 
intervals.  I,  however,  happen  to  have  recently 
seen  the  original  negativea,  and  to  have  had  an 
opportonity  of  peraonally  eiaminmg  them  ia  >ila 
on  the  De  la  Rue  micrometer  ;  with  the  result  that 
I  am  oonvinoed  that  Professor  Piitchard'a  method 
affords  rasulta  auperior  in  accuracy  to  any  obtain- 
able by  mare  eye  obaervation.  Expecting  to  find 
atar  discs  ill-defined  and  granular,  with  a  variaty 
of  aiea,  I  waa  aurpriaad  to  find  how  senaihlj 
circular  they  are,  and  how  much  easier  to  biaeot 
than  the  Imase  of  a  real  atar  in  tba  haavana, 
dancing  and  bobbing  about  on  eaoh  aide  of  the 
wire.  Of  course,  over-eipoaure  will  enlarge,  and 
to  a  certain  extent  diaturt,  atar  discs  ;  but  experi- 


J)  impreaa  tl 


I  gravely 

n  accuracy, 
-son  to  ba 
'e  brought 


image  fairly  on  tha  plate.     That  U 
determining  atallar  parallax  baa  not  yet 
perfection  may  be  freely  granted,  but 
queation  if,  even  in  ita  eiiating  atage,  il 
notably  aurpaaa  the  older  eye  method  in 
and  I  certainly  think  that  we  b 
grateful  to  thoae  who  initiated  it 
It  so  far  towards  the  goal. 

I  really  du  not  know  what  "Dubitans"  (letter 

27233,  p.  211)  oonaidora   "very   vague  authority," 

Sir  John  Uerschel  makes  hia  statement    on    that 

of  the  "  celebrated  opticim  "   (pieanmably  either 

Dollond   01   TroughCon]    w.io  had    hia    attention 

originally  drawn  to  astronomy  by  the  sight  of  a 

'-right  atar  in  aunlight  viaible  ttarongh  tha  ahaft  of 

chimney.    It  ia  quite  evident  that  Sir  John  did 

)t  regard  thia  definite  and  explicit  atatement  aa 

vague,"  or    he    would  never  have  continued  to 

repeat  it  in  every  edition  of  his  famous  book  that 

'aa  publiabod  Dp  to  tha  date  o'  ■""    ^--•'-      "" 
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«  MedisQi"  (litttf  S7U2,  um*  p*(«)  would  bi  out 

of  ooort  ■Itocethtr. 

"Tmn"  (nplj  63181,  p.  SSI)  might profiUbly  em- 
jiaj  tea  mianta  in  ths  lulaiUitioD  tn  ths  liu  ind 
mua  of  >met«orit«wbiobooiild plough  kalBftmmili 
wida  uid  SOO  milM  long  on  the  Iqiui  lorfkiM. 
Prootoi'a  uaot  woidi  in  aoiiDOOtioa  with  loiiu 
arat«n  us  tfaM* :  "  It  m»  ■tsm,  iudmd,  at  ■  fint 
Tiew  too  wild  uid  fuoif  nl  an  idot  to  loggeit  tb&t 
the  maltitndinoiu  onteii  on  Cha  moon,  and  eape- 
oiall;  the  imallsr  cntin  ,  .  .  ,  have  htati 
eaniod  bj  the  plwh  of  mateoiio  rum,  and  I 
CBlaiiJf  lieuid  not  care  lo  mainlain  Ihal  oj  iht 
litoiy  of  Iktiroriai't "  (tbe  italioi  are  mine). 

If  "Bex"  tineir  62381,  p.  366)  will  get  two 
pUno-DonTex  leiiM*  of  '&&!□.  and  'ISin.  foooi  and 
numnt  them '36in.  apart  with  tbe '6Siii,  lena  ai  a 
Seldglau  and  the  'IBia.u  aa  ejeglu*  ft^e  oonvei 
aide*  being,  ot  ooime,  Uiwarda  the  objaot  and  of 
hia  teleioope ),  he  will  hare  an  syepieoe  giving  lerj 
■ppnudmacel^  a  power  of  120  with  a  Min.objeot- 
glau  ;  and,  lunilarlj,  two  leoiea  of  the  raapeotiTs 
loci  (J '44in.  and  '15in.  moanted  'Sin.  apart  will 

five  him  a  power  vaiy  near  to  i&O.  Tbe  l|in.  and 
in.  lenaei  ahonld  be  moonted  lin.  apart  and  wilt 
magnifj  a  little  over  42  with  bii  objeotiva.  It  i> 
almoit  needleu  to  add  that  in  eaoh  oaie  a  itop 
moit  be  placed  in  the  fooui  of  the  eye-Iena. 

"  Foreat  Gate  "  (qaery  623S3,  p.  266)  hai  got  hold 
of  a  hopeleulj  bad  bargain.  A  haiy  flings  of  light 
Toond  ua  moon  or  a  planet,  ii  a  lign  of  aradicul; 
defective  objeot-glaaa,  npon  which  any  money  woold 
b«  waited. 

I  answer  qnery  62390  (p.  2d6)  with  a  oerUin 
amannt  of  heaitation,  aa  it  looki  luapiaiooaly  lihs 
a  qneation  let  in  a  cram  examination ;  but  anp- 
poiuig  that  "Logi."  really  baa  made  the  msaiaret 
he  rslen  to  for  hii  own  information,  their  redac- 
tion ii  ai  aimple  ai  poaiible.  Uc  baa,  to  begin 
with,  B&C  o  76°  30- and  A  B  C  m  46°  &-;  bmoe, 
ACB=6r26-.  Thsnwe  »ayaaiin,67'2fi';<in. 
16°  fr  : :  1,000  j  length  of  AC.  Id  lilu  manner  we 
get  BC,  AD,  andBD.  Than,  in  either  of  tbe 
tiianglea  CAD  or  CBD,  we  havfl  two  aide*  and 
the  inolodsd  angle,  wbenne  CD   ia  dsrivable  at 

I  am  aorry  to  be  obliged  to  tall  "  Another 
Corona  "  (qnerj  62400,  p.  257}  that  I  have  no  work 
in  m^  libruy  treating  on  the  theory  of  the  aplanatio 
eyapieoe,  and  that,  henoe,  I  ihonid  have  toinvetti- 
gate  it  de  nam,  and  dednoe  my  own  formoln  frooi 
which  to  oalcnlate  numerical  reaolta — a  very  charm- 
ing little  job  indeed,  whicb  I  moit  bag  to  be 
eionaed.  Qnite  pouibly  "  Pritmatiqae  "  or  aome 
ether  one  of  oar  practical  optioiani  may  have  tablsa 
ready  computed  from  which  be  can  lapply  the 
raqnired  practical  detail. 
A  VaUow  of  tbe  Koyol  AstroaomXaal  Soolety. 


^  37-  DBAOOmS. 

[2T369.]~UR.  Tabb&Nt  has  been  kind  anongh 
to  >end  me  a  note  prirately  upon  tbii  object ;  bnt 
M  he  promiaea  to  lend  one  to  yoa,  Mr.  Bditor, 
hinuelf,  I  will  not  further  refer  to  bii  obierrationi 
than  to  aay  be  agrees  with  me  tbe  star  it  not  now 
in  tbe  centre  of  the  nebola,  and  he  (eea  detail  In 
tfas  nebula  iUelf  whieh  bo  far  1  have  been  unable 
to  pick  up,  I  have  alio  tome  notei  from  a  friend 
who  obierTsa  with  a  ISJin.,  who  alao  finda  the  atar 
•way  from  oentre,  bnt  with  a  little  diSerance  ai  to 
exact  plaoe.  Ha  haa  referred  me  to  leTaralpreTioag 
notei  apon  I^  37*  in  former  numben  of  "B.H." 
(Septa,  ]S8t>}.  ProlSwift  oftenobiervednebula 
with  Iflin. — cealrai  itar  alicai/i  aeU  »((n ;  and 
Kitohell  in  .1847,  >aw  it:  "Bye  fixed  on  antral 
point,  nabnla  /ada  from  eitw ;  looking  aalant,  the 
atar  fadei  and  nebula  brighteni  in  a  baantifnl 
manner;  nnlika  a  atar,  as  it  ii  round  and  dear — 
a  minuta  disc ;  no  radianej."  And  Ur.  Knott 
(Oat.  8, 1S86)  saw  it,  "  blaiih  and  elliptia  in  outline, 
4 — 5  major  axes  at  46'  X    225*,  and  star  ajninnte 


ing  phenomena,  and  ihonld  think  it  attribatabli 
aome  peculiarity  of  eye.  The  nebula  always  rs- 
maini  plainly  viiible  to  ma.  Tbe  itar  ia  alwayi  a 
minnte  point.  Ita  magnitude  is  ao  small  that  I 
doubt  if  diffraction  rings  would  be  paroeptiblaon 
adurit  sky  with  9in^  and  therefore  are  still  leii 
likely  upon  a  Inminous  background. 

I  got  a  pretty  good  abservation  of  it  npon  May  8, 
when,  with  600,  the  stellar  point  was  sharp,  and, 
to  Uie  best  of  my  judgment,  directly  preceding  Urn 
oantre  of  nebolotity,  and  about  halfway  from  oentrt 
to  msrgiu.  The  moon  was  bright  at  the  time,  and 
may  have  inSuanced  perseptioa  of  margin  ot  the 


r  Dcoationally  pick  op  thia  star,  and  find  the- 
la  now  :  bnt  1  have  latterly  always  used  a  power 
;«!  ._i ,..  _, the  star  poini 


of  miseonoention.  "OS"  layi :  "  Nuolani  ooou- 
piai'uactiS' tbe  oentre  " ;  Budd, "  very  near  oentre  "; 
Knott,  "atar  not  qnite,  bnt  nearly,  in  centre"; 
D'Arrest,  "  star  in  oentre  " ;  Schweiiar,"  small  stsr 
in  centre,  conseqoently  the  pointages  of  the  miaro- 

■■  a  white  star  in  the  centra  "  ;  Bmnnow,  "  haa  in 
the  oentre  a  well-defined  point " ;  Brediohin,  "  has 

oantre."  It  is  oertain  that  the  star  ii  not  now  in 
«iUre  and  not  n./~  as  Mr.  Knott  aaw  it.  Tbe  ques- 
tion ariMS,  whether  the  nebula  or  the  star  has 

I  had  aome  inipicion  of  a  small  star  following 
at  about  SO"  or  90^,  and  I  also  luapect  other  stellar 
point*  in  the  nebula.  Thia,  Sohnltx  also  did  (sea 
Ur.  Sadler'a  aommary). 

1  found  a  small  coma  to  2  2368  a  week  or  two 
ago,  which  Mr.  Tarrant   measures  131-7°,  48'2r, 

ag.  11 ;  but  Mr.  T.  adds  a  still  fainter  star  a  litUe 

■arer  at  320.°  Bdtria  Holmea. 

NOTA  oBioma 

[27270,]  — With  referenoa  to  Mr.  Gemmm's 
luggeation  (letter  27231,  p.  241),  I  may  mention  that 
[  have  already  entered  the  "Nova''  as  U  Orionie 
in  my  forthcoming  "Revised  Catalogue  of  known 
Variabls  Btan." 

Hay  14tb.  J.  B.  Oora. 

AATBONOKIOAI^ 

[272T1.]— Pebuettez  mol  d'ioformer  a 


M  les  lecteura  de  1'  ' 


de  Satume,  d'un  ohangement  remarqaaUa  <fna  je 
croii  avoir  obaerv^  darn  t'anDean  B  le  8  mai  der- 
nier, k  Sh.  30m.  du  soir,  avee  le  groaiiaiement  de 
280  foia  de  mon  Equatorial  de  8  poucea  da  Grubb. 
Bn  d^oembra  1SS6,  Janvier  et  f^vrier  1387, 1'ann 
B  £tait  trte  sombre  k  I'interienr,  dans  les  r^gt 
Toisinea  de  C,  at  c'^tait  senlement  ^  son  ~  " 
prtn  de  la  division  Casainienne,  qu'il  prb 
grand  Eclat,  Le  8  mai  fai  fu,  arvc  turpi 
grand  idat  occupait  prriqve  toute  la  targ 
e'ttt  i  princ  li,  conire  C,  on  royoil  eiico" 
an  pen  plui  lombre  !  Ca  meme  jour  la  division  de 
Btrave  apparaiaaait  encore  d'une  manibre  fort  re 
marquable,  auitout  b  I'oocident,  et  je  voyais  cetti 
fats  distinotement  qn'  k  son  eitEcieur  regne  uni. 
fine  portion  de  I'anDeaa  C,  la  division  apparaissant 
done  dans  C  et  non  aox  confina  de  B  et  C. 

La  division  d'Enoke  aa  voyait  encore  tr 
aur  I'anae  orientale,  et  ja  n'avniii  nu  nnnni 

.     Malerif „ ..  „ 

itea  lea  bandea  du  globe  figurfei 
darn  mon  dessin  de  1'  "  E.  H.''  et  anssi  la  dante- 
lure  de  I'ombre  sur  la  division  Caaiiuienne^  mail 

Slos  petite  qn'anparavant;  I'ombre  sembta it  cette 
)ia  legbrement  oonveie  et  concautriqne  au  bori 
du  globe.  Ja  suia  bien  heureux  de  vols  queji 
snis  ai  bien  d'accord  aveo  H.  Blget  pour  nos  obier 
rations  de  Salume. 

F.S.— Hier  10  mat,  h  Sh.,  avec  le  groaalsaamen 
de  280  fois  de  mon  Equatorial  de  Grubb,  par  ui 
cial  lEg*rament  mfbulaui,  j'ai  vu  la  tacha  rouge  d< 
Jupiter  aoua  forme  d'un  nuage  bli 
d'uoe  bordure  grise  elliptiqus  i 
I'ouest;  leitrEmitE  orientale  e> 
dien  central  vera  Sh.,  t.m.  de  Brnielles.  A  Sb.SOm. 
j'ai  oonfirmE  le  ehangemeot  que  je  vous  ai  aignali 

Dr.  F.  Terby,  FJLAjB.,  A.L.A.a 


I  could  bad,  in  "  B.  H.,"  Aug.  S. 
r    interested   oan   refer  to  that. 


BTASS  VI8IBI.B    JJX  SATLZdHT. 

[27272.]^— With  a  clear  aky  above,  I  looked  i 
this  morning  through  a  shaft  over  lOOft.  high,  ai 
failed  to  diecem  a  aingle  alar.  On  the  other  ban 
Mr.  Hiat,  obairman  of  the  Queenborongb  Scho 
Board,  tells  me  that  he  has  repestely  seen  atara 
the  daytime  from  the  bottom  of  SandwellPai. 
coal  pit,  Weat  Bromwich,  tbe  depth  of  which  i» 
either  460  or  650  yarda.  The  greater  depth  will 
probably  aooount  for  the  different 


Sh  aernaes-on-Sea. 


W.  H.  BhmbBole. 


A  CURB  POB  BHB1TICATIS1C 

[27273.]— Let  all  of  "onra"  know  the  foUow- 
ng.  Hy  wife  has  suffered  occasionally  with  acute 
beumatiam  in  her  feet,  with  painful  swelling, 
ompletely  taking  her  off  her  feet  for  many  days 

The  following  remedy  was  reeommeuded  la: 
laturdsy  and  tried,  and  took  avaj  tbe  agouiain 
Ain  iuleaa  than  15  minutaa,  and  she  can  now  wsl 


SOZBKOB  Ain>  THB  8UPBBHATX 

(_27274.]— ''8lG»lA'B"letter  (27260)  on 
and  tbe  aopematural  oontaina  moon  I  e 

agree  with;    bnt  emita    just  one  "eonoep 

~~ture  "  which  appears,  at  least  to  me,  Bu| 

I  oue  ao  well  expressed  by  Pope,  that  ' 

K  ia,  ia  good."     Necessity    oempals  me 

ve  in  Nature  three  qoalitiea — the  good,  t 

evil,  and  tbe  indifferent.    The  obeervv 

□f  phenomena,  or  the  law  of  cauM  and  (fit 

to  explain  to  ma  their  common  sonroe  from 

iupreme  and  universal  canae.    Thia  otbai 

caption  of  Nature  "  I  find  meat  ably  explal 

Uaeckal  in  his  "  Pedigree  of  Man,"  page 

For  if  our  nnifocm  or  moniitio  concep 

lUre  ia  rightly  founded,  all  living  matb 

I,  and  that  most  wondrous  ot  all  natui 

lena  that  we   usually  designate   by  th 

it  or  aoul  ia  a   general  property  of  all 

iga.     Far  other  tban  believing  in  a  cmd 

material,  after  the  manner  of  oar  adve 

must  rather  auppose  that  the   primal  d 

ot    sonl-tife,   the  simplest    forms    of  sent 

pleasure,  pain,   the  ample  forma  of  mot 

traction  and  repulsion,  are  in  all  living  ml 

all  protoplasm.      But  the  grades  of  the  upb 

and   Domposition   ot  this    aool   vary   in  d 

living  beings,  and  lead  us  gradually  upwan 

the  quiescent  oell-aoal  tnroogh  a  long  B( 

aaeei^ing  steps  to  tbe  conacioua  and  ratios 

Further  on  Haeckel  eaya :  "And  if  ai 
is  poetic  and  accurate  alike  In  the  highest 
assuredly  it  is  the  beautiful  thought  that 
imalleat  worms  and  in  the  most  minute 
thousands  ot  indivividuaL  delicate  sonliare 
that  in  every  microscopic  unicellular  Infc 
a  special  loul   ia  buay,  even  aa   in  tbe  bit 

EuBcles  ceaselessly  travelling  is  one  veins,  o: 
raiu-cells,  tbst  rise  to  the  highest  ot  ai 
funDtioni--clear  conscious ness.  From  (hi 
of  view  wa  see,  in  tbe  study  of  soul-ed 
graateat  atep  yet  made  towards  the  reeonc 
ot  the  ideal  and  the  real  contemplation  of  '. 
the  old  and  the  new  conception  of  the  unin 
By  thia  theory,  "  spirit  or  aoul "  ia  repr 
as  an  immortal,  ever-present  force  in  the  a 
all  living  matter,  manifeating  its  existanM 
phenomena  of  life  in  its  inBnite  variety,  to 
to  their  aimnle  or  more  complex  oombinatic 
P.K 

THBOBT  OF  PBBIODIO  INTmDAI 

[27273.] — Most  scientific  people  assert  t 

Sace  of   the   perihelion    of  a   planet's  or 
;tle  or  no  conn«tioo  with  ita  well-being. 


,  if  in  ri 


shown'  the  paaaage  of  the  perihelion  c 

Uqnator  does  produce,  or  is  the  primary  et 

vast  changes  on  its  surface,  it  mnat  than  b 

as  an  event  of  most  vital  conaequenoe. 

It   we  can  admit    that  the  sun   has  a 


then 


It  plan 


nndeiu  being  oeutral ;  tbe  laognage  not  admiitiog  '  i 


ijuart  of  milk,quite  hot,  into  which  st 
m;    this  makes  curds  and    whey, 
t  affected  with  tbe  whey  until  too  ooli 
eao  time  keep  the  curda  hot,  and  after  bathing  ',  > 
lem  on  as  a  poultice,  wrap  lu  flannel,  and — go    < 
»p  (you  can).    Three  applicationa  ^onld  be  I ' 


lerent  idea' 

lOre  readily  from  the  fact  that  tbe  vernal  e 
having  a  fixed  relation  to  tbe  >uu,  and  moi 
earth  with  it,  teems  a  proof  of  the  solar  or' 
may,  on  account  of  our  globe  nut  keeping 
relation  to  the  sun,  cause  tbe  earth  a  u 
recede  in  prupotlion  as  tbe  Ecliptic  is 
round  the  central  point  of  the  solar  orbi 
this  orbital  motion  of  the  aun  would  aco. 
peiturbations  in  the  other  membera  of  the 
Were  thia  true  that  the  apiidea  perfo 
circuit  of  tbe  Ecliptic  during  the  period  of 
orbital  revolution,  we  shiiulu  be  prepared  t 
that  the  angle  of  obliquity  of  tbe  EclipL 

all  Hgea,  and  that  there  naa  a  time  in  £a 
past  when  tbe  axis  of  the  earth  coincidi 
the  Ecliptic,  while  tbe  Equator  was  perpei 
to  it,  which  would  be  at  a  period  of  43i,«! 
ago,  or  mi  revolfltiana  of  the  apaides. 

If  we  accept  the  geological  teaching,  that 

lug  the  primary  formation  of  tbeearth'a  era 

Bucceediug   formation,  where  undisturbed 

canic  action,  is  tha  reanlt  of  ages  of  depa 

:  j  oceans— necessarily  ot  great  depth— and* 

eeisive   deposit,  by  its  totally  different  na 

.  I  regard  to  its  materials  and  fosiili,  ataowii 

.  '  stage  to  be  the  result  of  submersion  by  a  d 

,    oaesn,    the    idea    can   hardly    he    eonside 


tbaa. 


ing   at    fixed   times,   and   regolatv 


II  20t  1887. 
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eaitb'i  onut,  we  ma;  for  th«  takt  of  uaam- 
dmte  aappoaa  tbe  pcouM  at  DooliDg  to  hkva 
tnfBoiaDlly  odvuiaecl,  sad  an  ooean  formed, 
peruxi  equiTsleut  to  13)  rovalntiona  of  tbe 
M  and  pcriheliuD,  or  n-lS,17li  j-eura  aao.  The 
era  heminphere  voald  thea  bo  lubrntrgeil, 
u  then  probably  the  then  obliquity  of  ths 
itia  would  be  77',  the  force  of  tba  periheliua'i 
a  would  be  verf  grext  ;  and  si,  at  the  fsms 
,  the  minor  uiii  of  the  earth's  orbit  would  he 
■t  >t  ill  ihorteiC  dimemioaa,  the  best  would 

le  Grat  puiage  of  the  perihelion  over  the 
■tor,  with  the  sllendrtiit  inuadation  of  the 
ham  hemitphere,  would  uscur  when  the 
halion  entered  Libra  ti,.|)S  yesrs  after  th it 
mad  date,  and  rcour  an  intervnla  of  13,833 
•  la  each  hemisphers  in  Hll«inatiaii,  ai  the 
htliOD  entered  the  Equatorial  aigna.  As  tbe 
b't  orbit  became  more  circular,  and  the 
IfiitT  of  the  Ei^liptid  decreaai^,  the  effegta  of 
foibeliaD  force  would  diminisb  in  propurtioQ, 
nold  alio  the  intsnaity  of  the  eartb'a  heat,  to 
I  Ikere  may  be  a  time  in  the  dtataat  future 
■  tbia  inimdatiag   forco   wi!I   have   lost  its 


■rinary  rooke,  we  have  Chia  snaaaBBion  fur  each 

Tie  Metamorpbic  aarien;  Uioa,  slate,  aoh id C, 

The    Cambriaa    group :    Firit    toieiliferotu 

Tha    Silurian    groups:    Mariue    fo^aiU    aai 

mi  i.  The  Carbauiferoui  gronp  :  Limeitooei, 
millatoue  grit,  planta,  treei,  freib  aod  lalt 
r  fouil*.  and  the  Devonian  groapa. 
rfae  Oalitei,  Liu,  and  Trlaasio  graupi :  Period 
oUlaa. 

The  Wealden  and  Puibeck :  Freab  and  salt 
t  formatioiu. 

Tbe  Chalk,  UarU,  Greeneanda,  and  Gault: 
[ufoMila. 

Tba  Upper  Cbalk  irilh.  and   Lower   Cbslk 
sat,  FlinU:  Marine  fusails. 
The  Eooeae  formation  :  Plaitio  and  London 
tiopioal  fouill,  paohydaimata,  mammalia,  aud 

The  Hiocone  and  Older  Pliocene  :  Red  and 
Una  crag,  Norfolk  crag,  lapira,  mastodon, 
learoa,  and  megalhoriom, 

Kawar  Pliocene :  Recent  and  poit-pliocene, 
fa  a&d  increa»  of  ahella,  ruminata  of  the 
nttime,  mammaiia,  and  powiblr  man. 
.  Allnviom,  and  the  Till  and  Uonlder  forma- 
l:  Thia  lalt  paBaage  of  the  perihelion  thmuj-h 
a  wonld  occur  7,'J'iU  yeara  ayo,  and  6,ii7U 
I  hence  it  will  paas  tbmugb  Ariel,  carrying 


thickneia  of  atrata,  the  iaterrala  at  eniih  oata- 
atrophaa  were  ntlerly  irregular,  and  never  to  thort 
ae  t(ie  VI  or  t.1  thonaand  yean  that  tha  perihelion 
remaina  in  Northern  or  in  Southern  Sigoa.  But,  in 
tact,  not  a  abadow  of  reaaonbai  ever  bean  luggcited 
why  the  moving  uf  perihetion  from  one  aeaion  to 
another,  or  from  the  aoutharn  hemiaphere's  winter 
to  aura,  ahould  alter  the  diatributionof  Und  at  all ; 
tar  lean,  why,  if  changing  it  nil,  it  should  do  ao 
luddeuly,  or  with  any  cataclysm.  The  quantilicfl 
t  ice  permanent  in  each  hamiaphara  it  does  and 
luit  ulter.  Far  more  now  ramaina  unthawed 
bout  the  South  Pole  tban  about  tbe  North  ;  and  of 
le  two  polar  oircUa,  the  north  alone  can  contain 
n  acre  of  land  habitable,  whereat  li.UDO  years  ago, 

lere  waj^utl  ni  much  ground  for  Zadkid'a  or  any 
3truh-Bers  rules  u  lor  thcte  "periodic  inunda- 
iona."  B.  L.  G. 

[S1277.] — In  regard  to  the  asanraption  of  a  anb- 
lergenao  of  the  Northern  Hemiaphere  by  the 
■atera  of  a  lloud  about  o.OUO  yeart  ago,  aa  men- 
looed  by  Mr.  R.  T.  iletcalfe  in  hia  latter  on  p.  SIS, 


IvlMie. 
ithsdiatD 


.  .  IB  diatnrfaing  inSneaces  mnat  continue  nntil 
parihalion  haa  attained^or  exceeded,  the  middle 
Imtian'  in  either  hemiaphere,  it  would  have 
nd  tbe  aign  Scorpio,  after  Ihelaat  inunda- 
ibabre  the  Antcdilnviana,  who  bad  aurvived 
iking  refuge  on  hilla  and  mounlaina,  where 
bm  mntt  have  petiabed  for  lack  of  euatenanoe, 
tdeaaend  and  seek  a  reitiag-place  eltcwhere 
JWB  laodt  that  bad  become  dry,  or  where  they 
i  Snd  riven  and  plaina  which  their  luag  ai  " 
an  the  muuntaini  wuald  maka  them  eac 

<  would  appear  mora  than  an  ordinary  01 
athatthe  place  of  tbe  perihelion  4,'J3U 
was  in  2'  Scorpio, 

kii  theory  would  accoont  for  the  preien 
Ibitanta    in    Polynaaia,   Auatralia,   and    other 
n  of  the  world  ;  for  the  different  races  of  man 
jnbably  point  to  the  origin  of  cnnnibaliim. 
B.  T.  Ketonlfe. 


B  PBBtODIO  INITND  ATIONS 

BTe.]— Mr.  B.  T.  Metcalve,  p.  3I8,  hai  go 
lofthebookorM.  Adbdmar.a  few  years  age 
ring  ao  wtrotogioal  fancy  ot  the  ancient:, 
■at  before  anything  was  known  of  gravitation 
I  the  orbits  of  cometi.  It  ia  true  that  geology 
n  almost  all  out  Undt  to  bare  been  >ea, '' m 
I  or  twine,  but  many  timea,  and  for  loi„ 
tiM."  But  it  gives  not  the  least  gronnd  for 
uring  more  of  tbe  N'ortbern  Homiaphei 
•ftlie  Southern,  tnhmerged  at  any  one 
lat  preient.  Some  couutriea,  aa  Auvergneand 
k  of  Scotland,  leem  nevor  to  havft  been  sea,  hul 
^  land  since  the  inconceivably  remote  age  ot 
rflnt  emergence,  before  the  oineit  fossil  if  eroui 
I  became  rock.  Dut,  though  never  "anb 
lad,"  they  were  certainly  deluged  as  lately  at  ai 
KJaa  ago,  ai  were  all  lauda  yet  examined  that 
aet  Toanger  tban  that  period.  Tu  be  deluged 
wnterfrom  heaven  ia  one  thing,  bat  tu  he  tah- 
pd  la  quite  another.  Neither  ia  tberethclenat 
Irioal  trace  of  regular  or  "periodie"  changes, 
gh  abundant  evidence  of  many  quick  and 
tfirophie  onea,  even  a*  world-wide  aa  this  latest, 
outre  riolent.    As  far  si  can  be  gathered  from 


llaving  introdnced  illuatrations  from  the  aoalogj 
of  bones  snd  other  atructurea  aa  showing  con- 
clusively how  certain  nsce<i>ary  chnngea  of  form 
would  produce  uielesaneti  of  limb,  and  consequent 

itioo  in  the  battle  1     ' 
planet,  the  doctor  prooi 

■'"brough  climate  an 


irdly  expect  bo  will  get  much  atteu 
theory  by  the   modern  Rritiah   ge 
■     ■      ith  thi 


for  such  a  thing  aa  a  deluge'    On  the  othei 

,  Mr.  Metcalfe  will  find  acma  lubstanlial  lup 

port  in  the  writingi  ot  luch  able  Auierii:ii 
geologists  at  Sir  J.  Vf.  Dawson,  Dr.  Andrews,  anc 
Dr.  Soatball ;  and  that  there  is  roomfor  a  quiet  am 
iteady  atudy  of  the  subject  is  evidenced  by  tbi 
lUtement  of  Sir  C.  Lyell,  in  tbe  tenth  edition  of 
hia  "  Principles,"  that  the  Glacial  Period  oami;  t( 
m  end  in  Bnrope  SlK),(lOO  yeara  ago  ;  and  in  thi 
lait  edition  ut  that  ssme  great  work  the  time  i< 
reduced  ta  500,000  years.  On  the  other  hand,  Dr 
jonthall  conaidert  it  came  to  an  end  between  5,M 
ind  0,000  yean  ago  (a  mighty  diifereaca)  by  thi 
waters  of  a  deluge,  and  Sir  J.  W.  Dawson  writei 
ot  that  Rood  as  the  "great  Flood  of  the 
(Juatanary  " ;  while  Dr.  Andraws,  in  the  con- 
ctnsiona  he  came  to  from  hia  study  of 
the  raited  beach ea  of  Lake  Mictaigau,  giver 
tha  date  of  between  !i,000  to  7,000  yeara  aa  lb< 
lapse  of  time  iiinoa  Xorth  America  rose  ont  of  tbr 
waters  ot  the  Glacial  Period,  and  tu  a  certaii 
extent  alto  fixes   tbe  human  period,  for  none  01 

theory—"  Palieolithic  Man  "  1  in  fact.  Dr.  Mouthall 
"lya  plainly  enough  that  he  doea  not  believe  luoh 


,  vorygi 


iS; 


DIVISIONS  OF  HnUAN  XATUBE. 


cietv,  recently  gave  a  pnpolir  lecture 
"  Diviaions  of  Tinman  ialure "  at  th. 
Brighton    Palace, 


ggic  forlife  onthii 


re  well  adapted 


I  the 

tha    New 

public 

imarkabla  apooimen  of 

monkey  life,  aavngedom,  and  human  develapmcnt, 

whoae  i>iin»i  hnndredi  ot  medical  and  scientitic 
men  attended.  In  tbe  course  of  bis  addreis  thi 
lecturer    obaerved: — "As    regarda   the   prubabh 

different  series  ot  laws,  or  torcet,  hat  operated  ii 
various  unhittoric  times  and  places,  by  virtue  u 
which  spirilnal  attributea  have  been  infused.  How 

highly-cduooted  and  religious  peoples  in  the  veriefct 
twilight  ot  historic  dawn?  Men  who  had  a  very 
elaborate  languago  and  grammar  were  '  "" 
aetrimomert,  understood  ship- building, 
of  printing,  knowledge  of  stereotyping,  drawing, 
engraving  upon  hard  stunes,  the  akiifiil  employ- 
ment of  magnifying  glaasea,  and  the  retined  arts  of 
civiliastion,  togethir  with  the  many  benelita  of 
trade  and  commerce?  Moreover,  who  were  tbe 
clever  mariners  that,  i«!ir  atia,  taught  tbe  Uaby- 
loniaaa  so  much  about  the  planets  and  the  aouatcl- 

shipa  tLroughout  the  world,  not  to  mention  hints 
significant  of  ai'risl  and  inland  navigation?  Yea  : 
the  art,  if  not  the  act,  of  passingthrough  the  air, 
ai  well  aa  inland  lakes  and  ri1er^  It  ia  not  irra- 
tional to  suppiiEe  there  i>  an  ancestral  tree  to  the 
top  of  which  no  apes  have  climbed,  or  that  the  en- 
lighteneil  dwellers  on  the  Tigris  and  Buphralcs 
were  emigrants  from  some  more^ditlant  BatWrn 
country,  now,  perhaps,  submerged,  if  not  lust  fur 
ever?  Aryans,  Indo-Gcrmanio  tiibet,  Sheniitic 
people,  Assyrians,  Chaldeans,  Jews,  Phoiniciana, 
and  other  kinds  or  varietiea  ot  oar  race  may  have 
resembled  the  highly -educated  and  apiritnaliaed 
men  in  feature  and  figure  generally,  without 
tpeaking  or  writing  a  langoage  reUted  in  origin  or 
allied  by  blood.  Again,  there  are  several  objeo- 
tions  to  the  Darwinian  theory  of  man's  origin, 


e,  no  doubt,  have  been  gradually  evolved  by 
<E  lower  animals,  rolling  through  fiib,  rodent, 
lonkey.  or  tbe  anthropoid  apes  called  gibbon, 
^,  chimpaniee,  and  gorilla  respectively.  I  di> 
not  affirm  ^at  man  haa  actually  detecnded  from 
of  them!  but  having  carefully  itndioil 
.-era  bodily  strnclure  aa  found  with 
1  and  bear,  or  in  Daniih  middens,  Swiu 
lake  dwellings,  and  English  barrowa,  their  com- 
parative anatomy,  in  my  opinion,  teaches  fairly 
enough  the  doctrine  of  derivation,  and  that,  in 
point  ot  fact,  tome  of  the  anthropoid  apea  men- 
ioned  may  be  exiatiug  oli-houts  fruui  the  same 
irimitive  stock  whence  tha  modified  Kcao,  ai  if 
0  link  the  present  with  past,  haa  come  to  ua  to 
keep  up,  so  to  speak,  an  old  model  at  a 
IndHd,  the  higher  man- 

amoag  those  trees  whose  branches  they  grasp,  to- 
day at  in  former  ages,  with  kindred  feet  and  banda. 
Apet,  therefore,  you  will  perceive,  pratent  as  with 
intermediate  atagei  between  quadruped  and  biped. 
Tha  gibbon,  for  example,  will  i;o  along  on  its  feet, 
.ouohingthe  ground  with  ita  knucktea,  fir^b  on  one 
lide  and  then  on  the  other,  and  will  run  for  a  con- 
jiderable  distance  with  ila  arms  thrown  back  to 
keepa  perfect  balance  ;  wbilat  the  gorilla  will  rise 
on  Ita  legs  erect,  and  rush  forward  like  a  man  if 
about  to  light  or  make  an  attai^k.  Theorang,  on 
tbe  contrary,  will  rest  on  hia  bent  fiata,  and  draw 
his  body  forward  between  his  lung  arme,  as  though 
mookiog  a  human  cripple  between  his  cratchea. 
I  have  already  exhibiiod  to  you  [as  far  as  tbe  pre- 
sent opportunity  admits)  some  of  the  chief  difter- 
it  race :  aiaturs,  proportions,  teatnrei,  colour, 
onititution,  temperament,  types  of  men  and 
apes,  aa  regards  permanence,  variation,  and  mii' 
tare,  especially  noting  the  skeleton  ot  a  man  and 
that  of  an  ape  from  tha  Meniim-Kong  river,  or  that 
extensive  country  of  S.B.  Asia,  which  inolndei 
Laos,  as  well  aa  the  lord  of  white  elephanta, 
and  even  Krao  hertel  t,  in  which  tbe  bony  itmetnra 
ot  each  body  corresponds  almost  exactly;  bnt,  a* 
a  rule,  the  Australian  skull  ia  prognathous,  or 
muizle-lika,  similar  tu  tbe  African,  wbilat  tbn 
European  is  orthognathous,  or  upright-jawed, 
rather  than  forward  jawed  in  the    diviaions    01 

human  nature.     Briefly,  them ' '  "■- 

negro    can    hardly    be    mistal 

Europe  and  Alia),  forming  one  ot  the  four  families 
ot  the  Altaian  Block.  At  the  docks  in  Liverpool 
you  may  see  to-day  large  gronpa  ot  the  divisions  of 
human  nature,  men  of  races  altogether  different 
from  any  development  in  this  room — tkina  so  dark 
brown  as  to  be  popularly  called  blaok,  and  hair  ao 
naturally  friztlad  at  tu  be  fairly  termed  woolly. 
There,  too,  is  viaible  enough  the  Sat  nose  of  the 
gorilla,  or  anthropoid  ape,  wide  nostrils,  thick 
protruding  lipi,  snd  very  projecting  jaws,  tba 
satiny  skin  (more  pleasant  farlu  {eel  tban  to  smell). 


veil  SI 


IB  sot 


ot  the  eyes,  „ 
features,  prodigious  width  ot  mouth,  huge  speci- 
mens of  decayed  teeth,  long  and  hipped  ears,  with 
and  without  favourite  shells  hanging  from  their 
notes,  or  under  lipa,  with  a  micaw's  feather  and 

"After  all,  of  what  use  ia  beauty  or  know- 
ledge without  roligion  or  morality  y  Aa  an 
anthropologiat  of  wide  scientiSc  eorrespondeuce, 
'  I  may  also  atato  that  occasionally  femalea 
as  well  as  males  —  the  Dayaka,  of  liumeo 
for  instance — ^have  undoubted  prolongationa 
of  the  c:indal  vertebne  or  backbones,  and  are 
exhibited   1      " 


b   Uila" 


But,   really. 


auch    1 


whether  yolepad  men  or  monkeys,  absolutely  pale 
in  tbe  living  shining  light  oE  Krao,  though  she  ia 
not  tha  '■  genuine  luissing  link."  I  bavd  already 
shown  you  very  admirable  female  portraits  front 
West  Africa,  South  Africa,  North  Aaia,  Japsneie, 
Colorado  Indian,  North  American,  and  variona 
specimens  which  are  native  to  tha  British  Isles: 
yet  it  joa  want  an  introduction  to  the  general 
itndv  of  man  and  apes,  1  say,  frankly,  apply  your 
minds  cloiely  to  the  scieuce  of  the  sabject,  with 
Krao  aa  a  line  sample  ot  the  i|uality  of  the  whole. 
There  is  in  sueh  a  epeoimen  of  anthropology 
asingntar  combination   [an   I  will  point  out)  oiE 


arked 


nd   high I 
ohimpanzee. 


every     phase     of     animal     and     brat*     life; 


mraiJSH  MEOHAMIO  AMD  WOBLD  Ot  aOIBMOg ;  no.  use         mat  so,  1887. 


whiut,    in    >n   inatuit,  th«   bbooD'a   vjabrowt 
•sd  foreh*>d,or  ths  wriakliag  of  the  motikaf,  kit 

SirltiULllr  tianiforaiwl,  u  it  irare,  not  onlj  into 
g  biigbtnen  of  bninui  lotalligenOB,  bnt  tha 
braatr  and  ivntiiMl  of  k  uniling  uigell  For 
mjMl^  I  aanalnde  bj  obtgrriiig,  Mmfliotlng 
thaoiiM  of  eTolntioniita,  and  thote  of  oiMtioiitlm 
noMithiUndiiig,  Uutt  no  moN  out  th«  dawn  of 
hiimuiitj  b«  jonlj  piediiut*d,  or  umimsd  to  hara 
taken  plao*  In  a  Stoae  Anof  baibaiiim,  aHdom, 
and  wngatf  than  in  a  golden  epooli  of  uigsfio  life, 
•potlan  Tirtoe,  and  aialt«d  wiadom,  or  men  bom 
with  intdligeno*  ;  each  indiridoal  aoiil  being  dne — 
in  the  latter  eate,  piobablj— to  ■  wparate  act  of 
tpiiitnal  oraatioa  or  eTolntlon,  and  therefore 
•ndoired  with  a  dear  and  oeitain  peiocption  of 
that  wbioh  eiiiU  in  the  element  of  pore  thought, 
OT  tiae  logic  of  pure  being,  and  the  £nt  piinoipleB 
of  rishteoni  pnatiDfi."  I  think  many  leaden  ma; 
be  intemtad  in  the  aboTO  utreota  from  Dr. 
Hitohoiaai'i  leotnra. 

A  OonjrtMlt  Admlrar  ajid  Bnbaorlbar, 


FSW  FOBK  OV  WHBATSTOm  BKHKl^K 

[S73T9.]^Thebb  Mem  to  be  Kime  good  faatotM 
abont  thli  ai^fteition  (letter  37301),  more  aipeoiall; 
im  the  point  of  sonveaienee  and  portability.  I  do 
not  qoiie  follow  the  oonneotionB,  howavar.  How 
doea  "  A.  N.  S."  Tar;  hii  reiiitanoa  on  the  U)fiaa 
wire,  and  where  doea  ha  join  np  hii  battery  wire  ? 
Tbaia  qaeathnu  may  be  oonaidered  anpeiflnoiu, 
bat  peibBM  I  am  a  little  denae  in  thaae  matteri. 
•^  T«ko. 


plaoer  without  the  oanal  complieatioD  ..  .  . 
admired,  though  I  eboald  piefei  two  ordinaiy 
MoeDtfleatobiaoamaiM  I  fear  the  arrangement  ha 
akowa  would  aooa  wear,  and  then  it  Would  ratUs. 
I  ahonld  like  to  know  whether  Hr.  Seal  hai  tried 
a  i^in.  ajlinder,  and  found  it  gire  ai  muob  as  half 
a  man  ;  alao,  whetfaai  the  oyUndara  oould  be  Inbii- 
oat«d  with  blaoklead  or  an; thing  not  greaay.  h  the 
naaaa  in  thia  ananganant  would  End  itl  way 
down  into  the  heater. 

1  think  the  thin  plats  over  the  fire  ia  good, 
beoaoae.  If  of  good  iron,  it  would  laat  aome  time, 
and  be  eaiilj  renewed.  What  la  the  oae  of  tha 
P  with  Ita  aide  bolea,  and  why  pat  a  non-oon- 


then  tha  down  to  the 

I  think  one  might  aipetit  thia  engine,  with  ita 
tllin  hot  plat«,to  ran  in  two  tnlnatea  or  leaa  from 
lighting,  whilat  with*  thlok  oait-iron  heatec  yon 


„. j-__ — , jot  plate  ol 

about  Jin.  Lowmoor  plate.     There  would  be  ■ 
eaaing  round  the  outalda  made  with  liingaa,  *o  I 


9ome  off  in  oold  weather,  and  a  oorei  over 

water,  alio  made  in  half.     I  think  aui^  an  enj 

thia  ought  to  be  obtaiaabla  fDr_£12  to  £lti. 


little  diiBoalt  to  eiie  the  pnlley*  oomctly,  owing 
0  the  variation  oauied  by  the  thiekneaa  of  the 
[ird.  r.  A.X. 

LOSS  07  LTFB  AT  SBA. 
[3T!ei.]— REFEBBIna  to  the  lad  aooidant  to 


JLJL 


M 


Fig.  3  abowa  adaptation  Fig.  3a  ihowa  adaptation 
to  aiiatiag  ahipe.  n,  for  ahipi  to  be  built. 
oompartmanU  holding       a,  eompartmeuta  hold- 


ww.npartmanU  holding 
air-bag*  ;  i,  ehaini  to 
daak,  ie. ;  e,  moath  of 
pipea  to  let  in  air  into 
air-baga  from  main 
pipe. 


to  deok,  ta,  :  c,  montb 
ot  pipe  to  let  in  air 
into     air-baga     from 


Fig.  3.  —  For  eziatlng  Fig.  3a.— For  abipa  to  be 
2iiu.  o,  oomputmente  built,  a,  oompartmBnti 
holding    air^agi ;     b,        holding     aii-baga ;     b, 


.  .  I  deck,  Ao. .  , 
mouth  of  pipe  to  let  in 
air  to  bagB  from  main 
pipej    d,  bag  full  of 


chain  to  desk,  ^u. , 
lODih  of  pipe  to  let  i 
it  to  bags  from  mai 


___Boi  Teaiei  i  o.dj 

of  pipe  to  let  in  air  into  air-baga  from  main 
pipes ;  t,  lida  of  Teaael. 


IF 


1  pipe  forair  (atMm  pampeugiae) 


nr 


the  aafatr  of  trarallen  by  ua.  Hy  invention  can 
be  made  praotloable  to  pceaent  veaaeli,  ^though 
Impeding  their  apeed  to  a  trifling  degree  |  but  Id 
veaiela  bnilt  on  mj  plan  it  would  nuJu  do  difier- 


„ .  __  be  fiUeJ  np  by  inlala 

more  ^baga,  aa  oircsmatanaa  najt 
quire ;  thirdly,,  if  a  ateamer  (piiBSB  a  leak,  fl 
whole  eat  of  aii-baga  oosld  be  kMnAt  Into  ep> 
tion.  Hy  inventkin  i*  aimpla  and  fneipaaib 
-ind  may  be  gummed  up  m  a  few  woidi,  lai  i 
limplioitr,  I  trait,  may  be  a  plea  tor  ita  adopUt 
To  Teaiela  now  in  tue  I  propoia  there  iherill 
iffiied  email  ohambera  below  water-maA  tea 
jain  air-baga,  the  inflation  (rf  wbioh  wiUnnll 
vaisal  inch  eitn  bn^aney  that  il  would  Uli 
poaiible  f or  har  to  aink :  bnt  to  veaaalalobaN 
etmeted  the  method  la  mora  aimplat  ai  Oa 
chambere  oontaining  tha  air-baga  woald  htm 
atinated  inaide  them  in  euoh  a  w*y  aa  notfoala 
their  ipeed.  Theae  baga  are  inflated  by  the  ■« 
of  iteam  donkey-eDguiag,  whioh  ue  pat  U 
operation  by  an  electriB  currant  from  tha  (a^ak 
'  ;iJdge  in  time  of  amai^eaoy  or  danger. 

Tredk.  Cf.  Kdmon. 
63,  Glouoaster-road,  Begsnt'g-park,  May  & 

&S    "PUKXAH"    OB   WISS-PAB   C 
XVDXA. 

[ST2S!.]— Fbom    Cape  Comorin  to  .Fa^ 


Mofalfkiu 


cxioling  appliancea  of  all  kindg  hold  aa  bi|b  a  jb 
in  domestio  importanoa  aa  *rarmiDB  a|^iai 
Burope.    The  ohiet  and  oheapeat  •!  the  wi 
dnoing  eoniliuctioni  being  a  long 
bined  canvai  and  wood  anipanded 
the  ceiling,  oalled  a  punkah  ;  on  the  lower  edn 
U  lanaUedadeepthiokflonne*  od  oottoadri 


_  of  N 

g,  oauen  a  punxan  ;  on  ue  lower  edn 
kUedadeepthiokflonne*  at  oottoadi 
at  night  the  "old  hand  "  phu  a  \m 
walking  towtl,  *o  that  during  hia  alanbM 
wbiiki  to  and  bo  in  the  air  within  a  few  iaak 
of  hii  reonmbent  body,  making  ■-  breeie.andM 
ing  away  the  blood-hnntlng  moiqiaita 
Thli  abominable  inaeot  mnat  be  inlervieg 
■nonally  to  be  properly  and  faelimglj  deaaih 
ur  Bugliih  midgei  andiununei  gnataarefevi 


M    -  G 


feeble  in  ferocity  and  yoracitr,  oompared  Iota 
flying  plagnea  of  the  Eaal.  Cnrtaini  in  the  N 
monuii,  punkabi  in  the  hot,  are  the  An^litt 
model  of  defence,  which  lunuat  be  oombinal  ( 
oonrsej  theie  ugly,  thongb  Deaeiaary  appendiia 
inhabited  rooma,  are  pulled  by  mannal  libaiiA4 
aver  ready  oooUe ;  ■  day  act  of  two  or  tkiea  M 
and  a  night  aet  beaidea,  being  the  reqniremigti' 
a  private  house:  while  in  tha  Britiih  banaoba 
hoapitali  (eipooially  in  aiokly  timei),  in  lawoav 
chnrohea,  theatreL  and  plaqea  of  aiaemUy,  tk> 
"  pnnkah'pullen     are  hired  on  monthly  wagal ' 


Britiah  India  may  ere  long  be  bleaavd  with  ek 
reiervoira  of  oompreaied  air,  or  limple  elaeiri 
power,  or  readily-applied  meofaanieal  iuTaDtiiai 
do  thia  wor^  and  lupenede  the  oft  fat  aadda 
Aiiatio  manipulator.  Aa  might  be  e^Mated  w 
aucb  crude  materlali  aa  badly-twiited  bai^ 
cotton  aotd,  or  even  rattan,  break-downa,  noetn 
and  diurnal,  are  frequent  cataatropbaa ;  the  ha«l 
tube,  or  bit  of  rough  iron  piping  in  the  wall,r*ft 
abrade*  the  above  flimay  attaotunenta,  peipetgi 
in  a  atate  of  tenaion.  The  itartled  aleqier  ii 
himaelf  aaddenly  awakened  to  a  paDdemonlia 
dukneae,  90  degreei  heat,  and  the  aangniBary  ta 
of  atrial  f  oei  I  TSo  eeoape — b*  moat  alrike  •  4 
■moke  if  he  likel,  and.  oreaiing  MmtHft  pw— 
auperintend  repairt  of  fraotnrM — petliarg  <i^ 
And  that  knotting  wOl  pmeni  &•(■■•( 
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he  prooan  ths  dow  mnah-priMd  utiola  7 
J.  Kouw  ibftt  the  readen  of  onr  "  B.  H."  ntoBter 
rtronK  in  ths  Indian  Empiia,  and  I  un  b&pp;  to 
tell  ttaam  thM  I  bire  opsned  &  sorrMpoDdmiM 
with  tbfl  patentee*  of  ■  newlj-iDtrodDOed  mettj- 
ooTsnd  coid,  at  Tiriooa  liiei,  od  tbe  aabjeet  of 
Modlsg  ft  anppl;  to  tbe  But.  Tbe  nmpls  Menu 
to  me  perfect  for  the  pnrpoae.  A  tvlited  hemp 
line  of  the  beit  qaelity  ii  OMd.  It  ii  fint  KSked 
in  beeewu  end  ■tearine,  then  wonnd  ronad  with  t 
Bcoteotlve  ooTering  of  amaoth,  Bet  oopper  wire 
The  piiee  1  cell  ireiT  modente:  No  H,  the 
tUskeit,  ii  yuda  for  1&,  6d. ;  So.  E,  tbe  amdleat, 
12  jerda  for  fie.  For  107  pnnkih  three  jerda  of 
the  ooid  will  aD&ae~i.e.,  oaW  the  portion  entering 
the  wall  end  working  to  uul  (to  in  the  tabe  wiQ 
reqnlietliia  herd  materiel,  a  hook  or  nog  bemg 
attuhed  to  eaoh  end,  after  inaertion  in  the  tnbe 
An;  kind  of  pulling  rope  will  anffloa.  H;  ennael 
ontlaj,  of  late  jeara,  in  a  rather  large  hooae,  for 
«««litent  break^e  irf  rope  and  rattu,  mnat  h»Te 
amannted  to  £  1  iterllng,  or  more.  Boa. 


iiTMS.]— GLAsa  platee,  whan  propetlj  Gied 
1  leet  for  an  inSeBnite  period  with  careful 
uaya  ;  bnt  the  Terr  fragile  nature  of  the  material 
la  a  drawbaok.  eepeeiall;  in  large  maebioee. 
Bbonite  wonid  be  better,  if  it  were  not  eo  aoon 
oxidiBed  on  tbe   anrfaoe ;    bnt 


.-»  Wimahnnt  maohine.    An  ISin.  mechine, : 

wiUi  eardboard  dieoa  and  IS  aentora,  fare  eiaotly 
the  lame  length  of  apark  ae  when  fitted  with  glaat 
platea  and  12  aeetora,  all  other  thinge  being  exaatlj 
(he  aame.  The  aetioa  appeared  to  be  fnll;  ae  good 
In  exer;  waf. 

Inae  a  Terr  firm  and  atiS  board  rather 

then  jfia.  thfek.  Thla  ie  thOTongbl;  aoaked  in 
psnUBn  and  then  Taniahed  with  ihellao,  forming  a 
•tiS  »aA  flat  plate,  whioh'  la  a  firat-rate  iaaalat 


hatMj  awl  ae  readily  removed  wtthont  mjnrj,  while 
it  giTW  tbe  ezpertmaotaliet  an  opportonit;  of  tc?- 
iBg  TatlMtonB  in  the  ahape,  Ae.,  of  the  dieoa,  whiob 
Mw  diBenlt  to  ean;  out  in  tbe  oaae  ol  glaaa.  It 
nu^t  alw  be  neefnl  (or  frietional  machlnee,  aa  the 
dieoe  ma;  be  thlolcened  and  atrengtbened  to  adj- 

Bailed  amount  bj  affixing  two  or  more  together. 
tienoteaar  to  prevent  tbe  dieoa  touching  u 
plaoea  when  working,  ae  tbe  attraotion  between 
tkon  drawa  the  edgee  together.  Thii  doea  the  diac 
very  UtUa  harm,  and  doea  not  aSeot  the  workir- 
Imt  It  Inereaaae  the  triotion,  and  makea  more  no 
tku  ie  deeiiable. 

Still,  I  dont  think  there  ie  mneh  difflcoltj 
.!__  ^i--    "hJ  jijnot  itiok  upon  it  ai  of  any 


great  OMeeqnenoe. 

Perhape  othere  ma;  bare  tried  the  aame 
materiala,  and,  if  eo,  I  ebonld  like  to  know  what 
their  expeiienoe  haabeen.  B.  B.  B. 

BHOBT-SiaHT. 
[27S84.]— To  "  Brightonian  "  (letter  S7S66) 
Tom  far  point  of  dittinet  vision  la  probabl;  19in 
la  looking  at  near  ohjeeta,  anoh  aa  reading  a  book, 
itia  neceeaar;  toDOnverge:  coavernnee  la  always 
■Ooompanied  by  aooommodatioo.  Ton,  theietoie, 
did  not  aae  the  type  olearly  at  19in. :  bnt,  ae  k 
taanlt  of  the  aooommodation,  at  13iu.  By  praolioe 
jon  have  aoonatomed  yoonelf  to  ooDverge  to  I"' 
without  aooommodatlng  ;  you  will  never,  b;  p 

titing    an;    r— *' — '    ' ' —   -'•—'  —f- 

Hfaort-alght  ia 


t  aooommodatlng  ;  you  will  never,  b^  prao- 
an;    method,   beoome   lae  ihort-aigbted. 


Hfaort-alght  ia  not  enrable,  aa  it  11  dne  to  phyeiou 
dafbnnlt;,  the  eyeball  being  too  long  in  ita  antero- 
pMterior  diameter.  B.  W.  8. 

A  SBYIOB  BOB  OVTTINa  OKAPBa. 

r2Ti8£.]— I  SENO  a  deviee  for  ontting  grape; 
WUoh  ma;  be  of  nee  t^  lome  of  yonr  teadsn.  1 
fc»n  need  it  two  leeeona,  and  intend  doing  eo  again , 
■0  I  oan  anawer  for  ita  being  praetloally  oaef  ol '. 
Grapea  may  be  eat  in  the  talleit  honee  withont  a 
ladaer.  It  la  eaaHy  made.  Drawing  ahowa  plati 
awl  deration  of  the  antting  arrangement  ae  Sied 
OB  a  light  pole,  i.  Tfaia  pole  ahonlit  be  about 
long  aa  the  ehorteat  belglit  of  the  home  ;  c  !■  t 
atoek  of  wood  grooved  ont  to  Uke  a  apring,  t ;  0 
•nd  (  are  pnlleya  of  boxwood,/ ie  tbe  cntter  forged 
bom  a  bt  Ue.  Thia  oovers  the  groove  at  one  end, 
■nd  alidaa  between  ronnd-head  lorewej  d  ia  a  block 
tt  wood  with  exteneion  to  hold  a  aort  of  cam  e. 
On  top  ti  d  iM  BCrewed  a  pieae  of  aaw  blade  ff, 
rtianwlwl.  There  la  alao  a  fixed  eorew  or  atnd,  a, 
aWeirliT^  to  <t,  whioh  alidea  tightly  in  tha  ilotnf 
&•  Mrttai/.  A  eord  la  taken  ban  -  — *"" 
Han^  a  poon  in  d  (tindenaath 


knotted  ontaide  d,  leaving  enough  cord  free  fore 
to  open  aa  ahownj  cord  then  paaaee  tbrongh  the 
ipring.  A  knot  ie  then  made  abont  IJtn-  beyond 
iring,  and  tbip  knot  ia  paahed  into  the  a^ing, 
he  apring  coiled  together  to  eeonre  the  not. 
Cord  then  paaaee  tbrongh  a  hole  la/,  tnrned  down 
at  h,  thence  over  pnlley  a,  and  down  to  a  aorew  01 
hole  abont  2ft.  from  the  bottom  end  of  pole.  To 
aet  for  cutting,  t  ia  opened  ae  in  aketch,  and  A 
pnahed  into  the  ilot,  the  thomb  placed  at  it  keeping 
the  cntter  in  place.  The  opening  0  ia  broufbt 
abont  a  atem  and  the  oord  pnlled.  On  releaaing 
oord  the  bnneh  deaoends  aa  ahown  in  Fig.  8.  The 
aotion  ia  ae  followa;  The  firat  part  of  tbe  pnll 
oloaea  t  on  the  atem  j  then  the  ipring  extenda  to  it ; 
then/ advances  on  the  stem  ontting  It,  at  the  came 
time  releaaing  the  >1nd  A,  and  with  it  block  d.  On 
releaaing  tbe  oord,  block  ddropa,  holding  the  bnnoh 
firmly.  After  taking  ont  the  bnnah  Sit  hokted 
and  n  pnahed  into  the  slot,  k  being  preeaed  forward 
with  the  thumb  tbe  while.     It  ie  then  ready  to  ont 

Sain.  It  ie  bandy  for  a  lady,  and  will  reach 
Lcea  where  a  ladder  woald  be  awkward  to  place. 
L  i>  adviaabla  to  aee  that  al]  atema  are  free  when 
thiDDlng  ont  if  this  cntter  ia  to  be  oaed, 

ailka. 

HOOK   lOOZJS. 

[!T28S.l— IH  Volnme  XLII.we  had  an  intereat- 
ing  DorreapondenDe  on  aoft-wood  turning.  From 
this  eorreipondence  it  wee  clear  that  for  hollow 
turning  "  hooka  "  were  the  proper  tools,  and  King'a 
CliSe  Uie  plaoe  to  aee  them  work,  Bereral  cone- 
apondenta  aaked  for  drawings  of  theae  tools,  bnt 
none  ware  forthcoming.  Since  then  1  have  bad  an 
oppottaniCy  of  viaiting  Clifie  and  aeeing  the 
tamera  at  work.  Amoat  pictnresqne  little  village 
it  ia,  and  well    worth   a   visit  even  withont  the 


attraction  of  ita  tnrnen.  One  cannot,  however,  be 
in  King'a  Cliffa  withont  at  least  hearing  ths 
tumen,  for  the   sound  of  the  lathe  ia  In  every 

No  diffionlty  ia  experienced  in  seeing  the  ahope — 
at  laaat,  I  foond  the  workmen  most  ooorteona  and 
willing  to  abow  all  tbe  detail*  of  their  work. 
Having  teeored  a  aet  of  book  toola  aa  need  there, 
I  ^T*  aaw  aatlafied  myself  that  to  make  Kood 
•  ^(rt,  thin,  olaan  ont,  and  requiring  uttle 
4ptpiu,  a  sot  beyond  tha  powara  of  an; 


amatenr  poaseieed  of  a  little  patienoe  and  al» 
ordinary  lathe.  IToi  ia  the  cotting  of  a  aaraw  m* 
the  rebate  of  a  box  with  Dover  to  fit  by  any  meana 
a  diffionlty  the  aame  amatenr  ea  nnot  overcome  after 

The  accompanying  aketohea  arafromthaaa  toola, 
and  will  belp  anyone  who  oaree  to  try  bis  band  at 
tool -making. 

A  aet,  aa  nsdeiatood  at  Cliffe,  iodndea  another 
book,  in  siie  between  1  and  S,  another  like  4,  bnt 


rather  larger  and  with  a  elight  onrre  on  the  bla  da- 
and  a  V-tool,  the  latter  ttroager  than  thoae  aold  ae 
caiver'a  V-tools.  Ths  V-tool  is  need  to  cot  ontai  dS' 
acrewa,  while  inaida  onea  are  out  with  No.  3.  T  ha 
V-tooI  to  be  bad  in  tbe  ahopa,  however,  aoewsn 
very  well,  and  No.  3  oau  be  made  to  suit  it.  Theae 
tooLa  are  made  from   worn  files  by  the  tnmew 


brace.    This  brace-like   end   ia   held   againat  the 
■boulder  to  ateady  the  tool  when  cutting  a  aorew. 

Hooka  are  prinaipallynnedtacutioft  wood  acroea 
the  fibre.    The;  cut  hard  wood,  however,  equ^y 


well— at  leaat,  with  box  tha;  make  a  beantlfnl  Job, 
With  very  great  care  a  little  ma;  be  done  la  irood 
need  plankwlaei  but  from  m;  own  experlenoe  E. 
ahould  be  inclined  to  aay  Um.^  ■■«»  wi!h  bA'^*« 
element  wAwo.   ■ViMji'ai  Mi«a.-^B!^>iw«'**" 
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Hat  20,  188T. 


tooU  u«  HKd.  Lets  pises  of  plinc,  biroh,  ore 
•oft  wood  b«  mouDMd  ia  *  cap  or  an  aHnimbDiik, 
Knd  the  •nUida  finiilied  tothsiequiredform  ;  then 
fii  tha  nit  kcruH  the  fans  a{  ths  work,  tod  with  a 
nOMV-blt  mouDttd  in  a  bandls,  diill  a  hola  tha  daptb 
of  the  Intandad  bollon.  Hating  mads  thii  hole, 
•ithai  with  ths  bit  at  gonga,  fix  the  csit  at  least 
lln,  bom  ths  fus  of  tha  work  and  alightl;  bslow 
the  contra.  HaTing  tbns  arranged  matter),  grasp 
the  T  of  the  cnt  and  the  ibaak  of  the  toil  with 
Ua  left  hand,  whila  with  tha  light  hold  tha  handle 


.  _.  ._  ...  IrUUJ/,.-... 
Catting  at  tbia  puint  A,  it  will  be  fonnd  tanah 
leu  liable  to  dig  in  than  if  held  id  aa  to  cut  at  B. 
Thl>  WM  pointed  oat  in  tha  "B.  U."  a  good  many 
yaara  ago  b;  Mr.  F.  H.  Wonham.  1  obaervad  the 
^"' ' '- it  between  A  and  B,Bltbongh 


CliSe  workmen  tc 
ther  ooald,  and  d. 

Beginneri,   bofccvei,  siiumu  loiiow   .__    __  ___ 

eiran  mo  by  a  thoioagh  master  of  the  art — "  Keep 
Wow  the  centre,  and  wet  the  tool  on  the  back  if 
it  feels  like  diggiDg  in,"  Having  takcD  ont  with 
the  smaller  tool)  as  mach  as  yoo  wisb,  nse  the 
larger  oca  to  finish.  So.  i  is  u!wl  on  the  inside  of 
a  bui  when  the  bottom  is  at  right  angles  to  the 
■ides.  It  is  somewhat  difficult  to  woik,  but  by 
lowering  the  rest  and  cutting  at  A,  a  little  praotioe 
will  OTCTOome  the  difBaolty.  Don  t  have  the  latbe 
ooid  tight,  and  bate  tbe  tools  as  sharp  aa  yoa  can 
nutke  them.  Above  all,  don't  get  disgusted  with 
book  tools  bhuald  tbe  first  attempt  with  them  cot 
be  quite  lacoeasful.  Tr;  again,  obanging  the 
position  of  the  tool  till  you  find  bow  it  cuta  best. 
A  little  patience  will  be  amply  rewarded,  for  once 
mastered,  the  cutting  of  a  sharp  hook  tool  is  simply 
delightfiJ.  6  1-  f/ 

If  allowed,  I  shall  have  a  little  to  say  at  some 
fntnie  time  on  screw- cntting  by  single  point  as 
pnotlMd  at  King's  CliSe.  Ooveaux. 


TWO    BOLIPBBS    IN    OKX    SAT 

(auFBSNATna&L). 

[ST28T.]— It  seems  verf  largely  orerlookad 
that,  though  but  three  Gospels  tell  of  the  snper- 
tuttonl  lun-datkening,  their   wiitera   have    pre- 


•arved  a  f onrth  and 
minals,  in  St.   PeU.  . 
that  day  aevea  weeks, 


Chtistian 
In  Acts  ii.  iO,  we  have  him  apply! 


hadw 


into  blood  '  were  the  popular  phrasea  then  for 
Datiuat  edipses  of  tbe  inn  (when  total)  and  of  the 
mooD  (whether  total  or  not).  Kow,  if  the  true 
date  <rf  the  Crncifiiion  was,  as  Sir  Isaac  Mew(«n, 
with  great  diligence,  made  ont,  Friday,  the  3id  of 
April,  33  (corresponding  to  Phlegon's  "year  4  o( 
Olympiad  203")  the  moon  was  that  very  evening 
•oUpaed,  visibly  to  Jndiea  and  all  surroaading 
laads.  The  eitTaoTdinar;  and  unparalleled  fact 
that  Joel  had  predicted,  and  St.  Fetei  told  his 
bearers  they  bad  seen,  was  tbe  eclipsing  of  both 
luminaries  the  lamt  afttrnovn  within  the  same  12 
hanra  t  This  fact  seems  really  necessary  to  ex- 
olain  Peter'a  speech,  and  though  now  so  strangely 
lorgottan.we  find  a  tradition  of  it  aotviving  far 
into  the  Middle  Ages,  in  the  constant  practice  of 
paintinv  the  CrncifiiioD  between  a  totally  eclipsed 
■nn   and  partially  eclipsed  moon.    Of  course,  the 

day  of  their  oppoeition,  could  not  be  seen  at  once 
over  the  arms  of  the  cross  ;  bat  the  liberty  of  ao 
briD^g  them  together  in  one  scene  (as  the  pro- 
pheoiea  and  inspired  comment  had  done  in  one 
vena)  waa  most  warrantable. 

If  tbe  event  had  been  SO,  or  even  10  years 
later,  the  silence  of  Pliny  and  Sineca  would 
have  been    strange;  but   was  aotaally,  as  I  have 


le    than  their 
s    (p.    224),  thai 


Phlsgon'a  date  two  ways:  "Some  say 
Olympiad,  olhera  the  ■202."  Sow.  if  so,  mey 
can  leave  no  donht  whatever  which  of  Ihnt 
be  wrote.  He  could  not  tell  of  an  earthquake 
injuring  a  chief  neigbbouiing  city  at  a  dale  before 
tbe  said  city  was  so  called,  or  before  it  professed 
to  have  been  founded.  Turning  to  Smith's 
"Dictionary  of  Greek  and  Roman  Geography,"  we 
find  two  origins  ascribed  to  this  Nikna  of  Bithynia. 
One  makes  the  place  anciently  bear  various  names  ; 
but,  "  a  fewyears  after  the  death  of  Aleiander  the 
Great  (Olymp.  110),  Antigonoa  .  .  .  rebuilt  the 
town,  and  called  it  after  himself,  Antigonia.  Not 
long  after,  Lysimachna  .  .  ,  changed  the  name 
of  Antigonia  into  Kiksa,  in  honour  of  bis  wife 
.  .  .  According  to  anolher  aooonnt.  Nikita  waa 
founded  by  men  from  Nikca,  near  Thenaopylse, 
who  bad  served  in  tbe  army  of  Aleiaiider  the 
Great."  In  anv  case,  yon  see,  there  waa  no  place 
■o  ealled  in  Bithyikia  to  be  shaken  in  Olymp.  102. 
Bnt  tbe  letters  of  Mr.  Hampden  (27193)  and  Mi. 


qnackerisi.  State  -  chorch  and  Anti  -  Christian, 
between  which,  as  two  mill-slflnes,  you  are  ground. 
Not  at  all  more  portentous,  indeed,  were  darkened 
sun  and  moon  to  ths  laat  age  of  Jeroialem,  than 
two  such  evidences  to  these  last  days  of  qnack- 
ridden  (or  rather,  devil-ridden)  Britain  I  Ur. 
Grey  has  been  told  that  Josepbua's  paragraph 
about  Christ  waa  "  universally  "  held  to  be  a 
forgery.   (Ifitwereso,  by  the  way,  thiswoold  be  no 

S'uand  fot  saying  "Joaephus  never  mentioned 
hriet," since  farther  on  be  mentions  "James,  a 
brother  of  the  Jeans  that  was  called  Christ,"  a 
clause  never  disputed).  But  Mr.  Grey's  informant 
is  exactly  parallel  to  tbe  source  whence  Mr.  Hamp- 
dcD  learnt  that  Josephus  had  described  the  dark- 
ness: which  was  four  years  before  bis  birth,  and  the 
very  day  that  bis  father  had  been  among  those 
hoandiog  the  rabble  to  cry  "Not  this  man,  bat 
Borabbas,"  and  "  Away  with  Him,  crucify  Him  I" 
Mr.  Grey  has  further  been  told  that  Photioe, 
reading  Josephus,  remarked  that  this  writer  bad 
not  a  word  about  Christ,  or  the  mitaclea,  or  tbe 
apostles  of  Christ ;  the  simple  fact  being  that 
this  is  tha  remark  Photius  made  on  the  book  of 
Justus  of  Tiberias,  the  rival  historian  most  severely 
aeoaored  by  Josephus  tu  his  own  aatobiugraphy  I 
Of  course,  this  accounts  for  the  perishing  of  the 
said  Justus's  book  (which  nobody  since  Photius 
has  seen) ;  but  it  further  proves  (if  any  proof  were 
needed]  that  he  found  no  such  omisaiou  in  the 
oepieaof  Joaapbns,  or  he  would  have  said  so.  He 
gave  a  short  abstract  of  each  of  Joseph us's  great 
works,  the  "  War,"  aad  the  "  Antiquities,"  and  itfter- 
nards  a  lunger  one  of  the  latter;  butas  tie  wrote  for 
Christians  in  an  empire  already  Christian  for  five 
centuries,  he  only  took  out  those  parta  of  Jewish 
history  that  are  not  Biblical.  Nu  liuropean  of  hie 
time  needed  from  Josephus  what  they  had  in  their 
Bibles ;  and  the  facts  of  the  mention  of  Christ  and 
his  forerunner  and  8t-  James  baiag  as  notorious 
then  aa  now,  wh^  ahoold  he  qnote  them?    But  aa 

le  does   not,  this    "silence      n 

twisted  into  some  such  argumon 
seen,  were  it  not  for  the  above  remark  on  Jattus 
of  Tibariai,  which  would  have  been  repeated  on 
Joaephus  if  that  author  had  been  like  him. 
The: 

distinctly  called  Jesua  "  tSe  Christ  "  (though  tbi . 
knew,  ualike  Mr.  Grey,  that  be  had  written  abiiut 
Him),  merely  shows  that  they  had  read,  in  the 
great  Alexandrian  library,  a  copy  (doubtless  by, 
and  for  some  Jew)  that  had  omitted  part  or  all  of 
tbe  paragraph  in  Book  18.  In  fact,  tbe  first  quoter 
of  that  paragraph,  and  probably  the  first  Christian 
to  know  of  ita  exiiCenoe,  was  Suaebini,  the  first 
Christian  who  could  have  access  to  the  imperial 
library  in  Borne,  and  doubtless  to  tbe  vary  volumes 
Josephui  bad  deposited  there  for  his  patron  two 
centuries  before.  To  talk  of  forgeries  interpolated 
in  a  book  that  had  been  two  centuries  circulated 
and  multiplied  by  a  Roman  emperor's  command,  is 
about  aa  rational  as  that  a  last  year's  Forliamen- 
tery  paper  ia  reprinted  with  forgeries.     But  smoll 

says,  "o£  60,000  sentences,"  waa  a  book  far  beyond 
the  ability  of  poor  men  like  the  Christian  Fathers 
to  bold  as  property-  They  could  only  read  it  in 
public  librati:a.  It  treats,  too,  so  exclusively  uf 
the  author's  nation,  that  hardly  tbe  richest  gentiles 
csn  have  cared  to  have  copies,  and  those  would  be 

Siuerally  by  Jewish  acribes.  The  two  earliest 
hristiana  Mr.  Grey  mentions  (Justin  Martyr  and 
Tertullian),  quoted  only  minor  pamphlela  of 
Joaephas,  and  Whiston  showed  that  they  ore  not 
likely  to  have  ever  seen  his  great  work.  Tbe  re- 
---'-'--   ~-    Chrysostom,  wrote   in  a   Christian 


orld,  T 


n  the  ti 


a  when  Photiua  wrote  five  centarie 

In  his  first  work,  the  seven  books  of  the  "  War, 
Joiepbus  studioosly  avoided,  evidently  wit! 
diflicnlty,  all  mention  of  the  new  religion.  In  hi 
next  and  chief,  he  found  it  aeceaeary,  as  soon  a 
introducing  Pdate,  to  describe  Jesus  (as  i 
Pilate's  moat  important  contemporary) ;  and  hi 
familiarity  with,  and  belief  in,  prophsaie 
oompelled  him  to  add  plainly  that  "Tbi 
was  the  Christ."  But  though  he  was  t 
turn  altimately  an  Btaionite  churchman,  and  di 
their  bishop,  he  was  as  yet  only  what  is  now  called 
a  Unitarian.  He  held  the  Messishship  of  Jeiui, ' 
but  not  His  Deity  or  miraculous  birth.  He  knew 
of  this  doctrine  (probably  had   read  St.  Luke); 

at  it.  So,  immediately  on  telling  that  tbe  Chris- 
tiana "  are  ikot  yet  extinct,"  he  awkwardly  drags 
in,  for  the  only  time  in  all  his  writings,  an  inde- 
cent story,  and  one  utterly  foreign  to  his  nation's 
religion  or  polity.  About  this  time,  he  says,  other 
calunitiea  befell  tbe  Jews,  and  a  acandalons  enor- 
mity waa  committed  in  the  worship  of  Isis  at 
Rams.  "I  will  first  describe  this  disgrace  to  the 
Temple  of  Isis,  and  then  return  to  Jewish  sBairs." 
The  story  of  Paulina,  that  follows,  has  not  the 
remotest  reference  to  anything  Jewish ;  but  hs 
thought  it  so  oloaely  beumg  on  Christ  ajid  Cbiia- 


tians,  that  it  mnit  be  pitchforked  in  here  anybow  1 
It  waa  to  ehow  how  easily  some  aapposed  virgin's  sMl 
might  come  to  be  aoooonted  divine,  not  oalj  if 
born  m  such  a  land  as  Judsea,  in  Augaatua's  reign, 
but  even  if  a  whole  generation  later,  and  in  Ue 
very  centre  af  civilisation  I  This  waa  the  sole  oon- 
oeivable  object  af  that  foul  story  of  Paulina ;  and 
if  there  were  copies  wherein  Jewish  scribes  had 
suppressed  tbe  preoeding  paragraph,  this  longer 
Que,  the  friucipal  one  of  the  chapter,  most  have 
seemed  nonsensical  in  Its  irrelevanoe  to  uiythiog 
in  tbe  whole  work,  or  in  any  of  Joaephaa'i  works. 

Sobodyhaa  snggea  ted  thisstory  of  Paulina  is  not 
by  Josepbos.  Of  all  places,  then,  that  the  "^n 
Forgers"  could  find  for  inserting  their  Chrutian 
bit,  why  should  they  choose  Ihii  forsooth,  just 
before  the  only  foul  passage,  and  one  so  strangaly 
related  to  it?  Tbia  ia  the  very  worst  plaoeth^ 
coold  have  put  it.  And  were  there,  in  the 
fourth  or  third  century,  Christian  forgets  so  igno- 
rant of  the  relation  between  John  tha  Baptist  and 
Christ,  OS  topnt  the  latter  before  the  former?  The 
nriter  (Josephus  or  not)  does  so,  and  betreys  not 
tbe  least  idea  that  these  two  prophets  were  any. 
how  oonneoted,  or  their  doctrinea  related. 

We  might  challenge  the  production,  in  all  liteci- 
ture,  of  a  passage  more  impossible  lohave  been  in- 
serted spuriously  than  this  paragraph  on  Christ. 
Instead  of  "  univeraally  "  held  a  forgery,  it  oan  be 
jo  held  by  none  not  combininR  these  two  qualities, 
Co  be  both  anti- Christians  aud  fools.  Hardly  oaa 
Ananias  and  Sapphire  have  known  better  the  prioe 
of  their  land,  than  the  quack  from  whom  Mr.  Gnj 
heard  this  waa  uniceraa/fy  held  must  have  known 
that  neither  Voltaire  nor  It^aan— uiti-Christisn 
enough,  donbtleaa — were  ever  fools  enough  tonuiit- 
Uin  It.  B.  Ifc  O. 


[27288.]— If  you  would  kindly  give  me  another 
•mall  apace  in  your  columns,  I  ahould  like  to  cor- 
rect the  impression  which  bos  gained  ground  both 
bere  and  in  yoar  paper,  that  a  Darlington  clergy- 
man is  responsible  for  the  statement  on  Good 
Friday  concerning  the  anpernatnral  darkneaa. 

It  waa  the  lot  of  a  special  preacher  from  ilorhsm 
to  electrify  us;  and  we  can  only  hope  that  he  is  s 
reader  of  the  "B.  M.,"  and  has  digeated  ths 
thoroughly  eibanstive  replies  which  have  appasied 
in  answer  to  my  query  No.  27112. 

I  am  oapeeioUy  obliged  to  ■'  F.R.A.S." 

Artliar  3.  Oftrdaar. 


it  of  England  to  prove  that 


Westinghouae 
"card  of  Trade   blue-books  ea 


Engla: 
eleaaing  of  the 
graduated.      The 

ing  direotlyonthis  point ;  but  thcfollowiag  will  bi 

On  24th  June,  ISSl,  the  North-Gaatern  3  p.m. 
passenger  train,  Coaaett  to  Uartington,  oonsiltiiif 
of  two  engines  and  six  vehicles,  came  into  colliiioB 
at  Crook  station  through  the  aic-preasura  lieui{ 
worked  entirely  away  by  the  application  of  brske 
from  top  of  incline  at  Tuw  Law^  although  than 
were  two  air-pumps  atwork  supplying  air  pressure. 
The  driver  of  the  first  engine  bad  charge  of  ua 
brake,  and,  in  hia  evidence  before  the  Govemmeol 
Inspeotor.eald:- 

"The  brake  was  all   in   good   order,  and  acMl 

Sroperly  at  aaoh  place  between  Cunsetl  and  Greet 
applied  the  Westinghouse  brake  five  tim* 
coming  down  tbe  bank  from  Tow  Law  to  keep  ths 
speed  regular.  The  gauge  was  indicating  tiOlb.th) 
first  time  I  spplied  it  after  leiving  Tow  W- 
When  I  applied  it  the  sixth  time  about  300  or  W 
yards  outside  Crook  West  up  distant  signal,  tfai 
brake  did  not  go  on,  and  I  looked  at  the  gaute  sw 
saw  there  waa  no  preisore.  /  npplitd  ii  tach  timi 
and  Ttltattii  il  mytrlf.  1  took  it  offtacilmitai 
did  not  let  it  ran  off.  1  work  this  line  rcgnlsrlf, 
and  come  down  this  bank  once  a  week.  I  genetsUT 
have  to  keep  on  applying  tbe  brake  inasimilst 

ent  lusnectoi  said  in  his  reoort:'    . 
pn^ 
and  some  carriages  withmuch  thesameresult.' 

Trne,  he  found  the  driver  of  seoond  engine  had 
his  brake  handle  in  the  proper  position,  as  Bhowu 
in  the  Westinghouse  Brake  Co.'s  "  Drivers'  Book" 
— viz.,  the  "feeding"  or  "  runniag"  position,  and, 
in  his  own  words,  this  waa  "  with  the  tendency,  ii 
not  actually  to  r^ease  the  brakes,  at  least  to  reduoe 
the  power  with  which  they  were  being  applieiL 
and  so  tbe  wbole  of  the  air  in  the  reservoirs  would 
be  lost  quicker  than  the  air-pnmpa  oould  supply 
iL"  He  tried  the  experiment  with  tbe  brus 
handle  of  second  engine  in  the  neutral  puaition, 
and  said  "  the  brake  acted  well  and  the  train  wii 
under  perfect  control '' — i.e.,  the  two  pumps  ooold 
supply  the  air-pcessure  for  the  engines  and  six 
vehicle*  as  qniok  aa  it  waa  requirad ;  bnt  tbe  f  set 
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lit  euh  time  tbs  drlvM  widted  to  iltct 
of  the  brftke  ha  tmd  to  tcImm  It,  utd 
.fi  hold  of  tha  train. 

8«MU8l   DftTlMk 

BBAEBS. 

] — Just  doit,   when  «a   hBu  ao  mnali 

ODt  brakea,  a  little  praotioa  ia  rafceiliing.  than 
Kturiu  ^r^ui  oontuiu  the  acaDnnt  of  a 
loape  lait  month  at  the  Flinden-atiaet 
*ban  an  txprMi  train,  orowded  with 
a,  amongat  wham  weis  two  ot  the  Bail- 
miuianert  of  Victoria,  waa  onlr  laved  by 
ipUieu  (if  tba  Waitiitghouie  brake  from 
into  an  approaobiDg  train,  whiob  had 
gaioit  tha  Bigaala.  From  liie  Continent 
s  come  Hocomits  of  aooidenta,  which  ahow 
llhine&ii,  near  Mannheim,  on  the  Baden 
ilwaja,  owing  to  the  blonder  of  a  Higna]- 
expreBB  train  waa  recently  turned  into  a 
od  again  at  ZD9enhan>en,0Dthe  Wnrtom- 
te  Railwaya,  an  eipreaa  waa  broken  in  two 
igaalman  taming  tha  poinia  while  the 
1  paaiing.  In  both  caaea  loaa  of  life  wai 
jr  averted  by  the  effeotiye  appUoation  oi 

i>  Ur.  Ueo.  Kieman,  who  ao  ably  defend) 
grakea,  will  oblige  by  giving  an  anawer  to 
iwing  Beven  queationa  :— (1)  Vaoautn  don 

conditiooa  of  Buard  of  Trade  ;  if  angini 
er  part,  it  faili.  (2)  Yon  oannot  nnooaple 
■ins  without  brake  going  on.  (3J  WheB 
,  yon  hare  no  atore  of  power  to  put  ob 
om  Tan,  (4)  Piaton  Foda  get  dirty  and 
i)  Haintaining  Tacaum  oae*  a  great  deal 

(6)  GettiDg  brake  oS  ia  a  big  job.  (7] 
mnm  brake  ii  longer  going  on  than  the 


.]— YOCB  correapoodent,  Ur.  Ed.  Ooberl 

7169),  in  hii  reply  to  my  latter  of  the  39tli 
aara  to  fully  admit  the  deteot  in  tha  joint- 
le  railB,  althougb  be  gives  bii  opinion  that 
ended  hBb-plau  joint  ia  the  beat  extant 
n  to  Ur.  C.  B.  Btretton'a  book  on  this 
Ur.  C.  B.  atretton  writea  "that  lettra! 
I  appear  to  have  returned  to  the  old  idet 
epera  ahould  be  placed  under  tha  fiah 
DU  that  he  ia  anable  to  agree  with  theBt 
:nj  aa  he  ia  of  opinion  that  the  anapended: 
e  joint  girea  greater  elaatieity,  and  renders 
-ccioD  of  every  port  of  the  rail  aa  nnltonii 
lie." 

1  face  ot  "  the  bumping  "  and  "  the  jolta  " 
■e  joiota  referred  to  in  my  firat  letter,  1 
t  the  fact  that  the  elasticity  at  the  joint  i> 
t,  and  the  deflection  of  the  rail  anything 
form  ;  therefore  I  am  iaolined  to  agi 
I  ttrtrai  t'lgijiitri  that  sleepera  ahoold 
.Oder  the  hsh-platea,  or  that  aomathing  e 

iQ  Bhould  be  much  the  aama  aa  it  ia  npoii 
art  of  the  rail.  I  quite  agree  that  thi 
ed  fieh-platcB  are  very  cleverly  deaigued, 
great  improTemcnt  upon  what  waa  done 
but  it  iB  evident  they  ace  not  rigid  enougti 
heavy  atraina  they  are  aubjeoted  to,  anu 

ma  to  ma  that  (beeidei  the  comfort  to  the^ 
era)  it  would  be  an  economy  and  save  ^ 
tal  ot  wear  and  tear  if  theae  joioU  were 
npported,  and  that  a  aeriea  ot  eipecimenta 
be  tried  >u  aa  to  prove  whether  this  defect 
lOt  be  remedied.  Thia  ooght  not  to  be  » 
,  matter.  Mr,  Gobert  auggeiU  that  "thu 
'bogica'  for  oarriagea  greatly  diminiahe^ 
k  CBUwd  by  the  wheela  paaaing  over  th>> 
;  bnt  in  thia  cats  it  woiud  be  more  eon- 
,  and  acDDomical  to  impcova  the  pecmanenc 
hti  than  the  cairiages. 

Hr.  J.  IiM)olte«t«r. 


bat  it  beoomea  bat  a  wute  of  jomlspaM  to  diioiiii 
caaea  which  are  perfectly  dear. 

desMnt  B.  StMtton,  OX. 
Lalceater,  Hay  14. 

noBwsaxAK  auaxiB. 

[27293.1— A  VRIBKD  haa  kindly  i«nt  me  three  ot 


Kow,lwT«DeBeathsditaoaltr.    Hir  W.  Slemena 


niefnl   toola   i 
Jea  come  fully  o, 

by  Mr.  F.  Carre 'taat  year,  aooo'mpanfed  by 
taeico.  At  firat  gUnca  I  law  tha  "  raasca  why 
:it  their  elean-eutting  powera,  and  aent  each  one 
ilirsagh  a  half-inch  piank  ot  hard  wood,  laakiiis 
-Qoh  a  smooth  oirenfat  hole  aa  a  centre-bit  will 
]irodBoe.     1  look  an  old  broken  ipiral  gimlet,  filed 

,ind  ground  at  end  a  amooth  edr"  "'  '"' '"  "--- 

uilciQg  a  hooked  lip,  fitinjc  all ._ 

.Ipiral  curveaa  abarp  margin.  1  had  them 
faction  ot  Bending  it  throngh  the  aforcBaid  plank, 
^he  clean  hole  matching  the  three  Grtt  made  by 
iJie  Norae  invention. 

I  thcD  tried  my  altered  gimlet  aa  a  boring-tool 
in  the  lathe  ;  it  worked  moat  aatisfaotorlly.  Being 
iiaiily  made,  I  ahall  oonatrnct  two  or  three  of  the 
larger  gaugea.  I  ahall  break  off  all  the  aorew 
poiota  (ri  mv  Bngliab  atock,  and  tranitorm  them 
w  above  deaoribed.  What  treaaurea  aiioh  tools 
would  have  been  to  me  in  the  old  time  ot  my  hnt- 
bnilding  and  eanoe-mendlnr,  and  other  hundred 
uiea,  of  aemi-aaTage  lite  I  Uethinka  it  is  the  best 
ot  rifle  rcata  in  a  foreat  country.  The  Caoadian 
crappera  long  ago  used  it  against  "  Injuns  " 
■  Ban."  The  qneer,  flat,  onrved  handles  look 
lade  for  a  atalker.  A  bit  of  leather  shonld  be 
iwn  over  the  shank,  to  save  the  rifle-baiiel  from 

i)<n;rtp(ianD/£UMi.— A,  common  twisted  ghnlet 


ratio  of  depth  of  water  to  { R ;  bnt  the  reral  ia- 
duence  of  the  depth,  taking  the  apeolflc  gnrity  of 
into  aooonn^  is  very  nearly  aa  tha  depth  to 

la  a  spring 


the  earth's  radi 

ratios  are  difficult 

ill  anppose  the  var 
maoifeBt  on   lome  ana 

Suppoeethe  vertioal  line  inFig.  3tc_., 

-jy  weight,  as  shown  by  the  movememt  of  the 
pointer  on  a  Salter's  apring  balanoe,  the  top  of  the 
line  being  lero,  and  the  Weight  anpposed  to  be 
BDspended  being  W.    Now,  suppose  a  segment  of 


A  diagonal  line  jnst  bekiw  the  screw  point  gives 

Bat  facet  of  ^G",  resulting  in  a  claw-lip.  A  subai 
quent  touch  on  the  hone  gives  sharp  edge  to  dan 
and  apirala.  Having  no  terminal  aorew  to  presorvt 
neutrality,  a  depresaion  made  with  a  pointed  pnn^t, 
will  lie  required  for  the  Giat  start ;  in  the  la 
reoesa  tor  insertion.  B  ihows  the  alteration 
after  breaking  off  sorew  and  grinding  away  to 


SIBKENS'    BATHOKBTBB. 

[37294.1—1  SEE  that  "  A  Fellow  of  tha  Royi 
Astronomical  Societv"  has  replied  to"T.  B.S. 
giving  a  list  of  booka  relating  tu  iravitationi 
utroDomy,  a  subject  in  which  I 
alUiougb  I  cannot  ge' --"-•'---■-' 


to  one  who  has  gone  throng  al 
hooks,  including  "Differential  Bqna 
DiSerCDcas,"  t<i.;  and  I  Dotioa  that 


12.]- "Nc.V.  Dob.,"  page  243,  appears  to 
Tea  correctly  the  details  ul  the  romaikabU 
.t  which  occurred  upon  the  Tottenham  an.l 
tead  Joint  line.  Aaheaeks  tor  the  opinion? 
;  readers,  I  may  say  that  1  entirely  agreo 


ite  for  those  who  caused  the  aollision  that 
on  was  killed,  or  without  doubt  there  woulil 
ten  a  commitul  for  mausUughter. 

accident  at   King's  Cross  waa  due  to  the 
I  ot  "  junction  block  working." 
many  years  past  the  rarioua  railway  aoci 
are  been  fully  and  fairly  dieonssed  in  your 
s ;  I  therefore  do  not  see  why  "  Nun.  Dor." 

"suppoaetbe  above  aeaideot  will  not  be. ' 
the  oiioamstanEes  are  complicated,  or  tho 
OBiBTDlvedas  to  the  causes  are  important, 
lanating  to  oonsidsr  them  in  your  euliunns  ; 


ested. 

^ ..        _  ight  sort  ot  books 

—for  instance,  Cheyne'a  "  Elementary  Treatise  or 
Planetary  Theory"  is  rather  stid  reading,eTei 

■      ■-   -    through   all  Todhunter'. 

tioas,""Finitt 

Cheyne's  book 

ided  'by  onr  "  F.R.A.S,"  immediatelr 

after    an    elementiry    work    on      " 
calculus. 

The  following  ia  a  gravitational  problem  ot  real 
practical  use,  and  I  should  be  mach  obliged  to  th(? 
currespondent  above  referred  to,  or  to  another,  if 
he  will  read  at  least  the  first  part,  and  1st  meknov 
through  the  "  B.H."  whether  Sir  Wm.  Biemeiu  ' 
correct,  and  if  so  where  I  am  wrong. 

Ad  accoant  of  this  wcnderfol  instmment,  tbt? 
bathometer,  will  be  foond  in  Vol.  II.  ct  "Sclenos 
Leotnres  at  Sonth  Kensington,"  page  123  (Mac- 
millan  uid  Co.),  bnt,  aa  in  most  lecturea,  the  theo- 
retioal  part  is  rather  sketchy,  and  the  calulne  work 
is  put  in  an  unfamiliar  form,  to  me  at  least ;  I  will 
therefore  give  what  I  think  is  a  aimpler  torn, 
using  polar  co-ordinates. 

The  bathometer  is  an  instmment  to  enable  ns  b 
ascertain  the  depth  of  the  Sea  from  the  deck  of  a 
ihip  n-ilhoBl  any  rouadiag. 

Kig.  I  represents  a  section  of  the  earth  ;  P  ia  a 
point  on  the  deck  of  a  ship  floating  on  Che  Ses, 
depth  is  *  (of  oourse,  much  exaggerated  tor 


the  earth  onder  the  weight  ware  to  be  made  to  dis- 
appear ;  the  pointer  wonld  move  npwar^  on  the 
aeals,  owing  to  the  loss  ot  attraotioa  belonging  to 
that  segment,  and  we  have  Just  aeen  that  the 
attraction  due  to  Uie  segment  is  M  that  of  the 
whole  (Uth  aa  1 :  ;  K.  If,  therefore,  we  oall  W 
divisioDB  of  the  scale  f  R,  the  pointer  will  rise 
through  tiie  height  h,  drawn  to  the  aams  soala ;  of 
oourv,  in  practice  A  wonld  be  very  imiLi  in  com- 
parison with  B,  so  we  liave  to  exaggerate  in 
drawing  a  figure. 

Now  suppose  the  awment  of  the  earth  to  be  re- 
placed, but  this  time  by  mUtr .-  the  pointer  wonld 
be  pulled  down  again;  bnt  aa  salt  water  is  oaly 
about  oue-GIth  &t  mean  denaity  at  the  earth,  ft 
will  be  polled  down  one-Sfth  the  diitanoe  it,  had' 
formerly  risen,  leaving  it  standing  at  Ji  above  iti 
original  positioD.  Henoe  the  weight  of  an  oljact 
W  at  P  over  the  solid  earth  is  diminished  Whea 
passing  over  water  by  an  amount  represented  by 
)S^^.  w  ,g|^  Withis,Isuppoae,ishowairWm, 
Siemens  haa  oalaulsted  the  toss  ot  weight,  and  the 
fraction  may  be  said  to  be  nearly  =  ^  W ;  bnt  It 
appears  to  we  there  is  a  fallacy  in  this  method, 
and  that  the  fraction  shonld  be  j^  W  ;     for    we 


the  earth  aa  compared  with  water  ii 
from  bib  to  Gt  [Airy's  experiments,  Uarion  ooal- 
pit),  yet  the  density  of  the  rocks,  Ac,  near  the 
surface  is  not  more  than  3i  or  S  at  moat ;  We  may, 
therefore,  take  the  density  ot  the  eartb  oi  a  irjteie 
at  about  double  of  what  it  ia  within  a  few  milei 
of  tba  surface ;  hence,  to  revert  to  our  diagram, 
when  the  segment  of  the  earth  is  sappossd  to  dis- 
appear, the  pointer  would  rise  to  a  height  frOD 
its  lowest  point  of  ^  instead  of  h  i  then  whea 
water  ooenpies  the  apace,  the  pointer  will  sink 
again  one-third  of  this  distance,  or  ^  ,  leaying  Uia 


ss); 


.  jttom  of  A  horizontally,  which  represenia  a  plaOL' 
(seen  edgewaya)  cutting  sff  a  segment  of  the  sphere 
(the  earth  being  suppesed  a  aphere  for  present  pni- 
posea).  Now,  Sir  Wm.  Siemeua  ahowi  tkat  sup - 
posiag  the  whole  earth  to  be  ef  the  same  density 
throughout,  dien  the  attractive  tone  that  the  aeg- 
Bent  exerts  on  any  object  atP  bean  the  same  pro- 
portion to  the  force  exerted  by  the  whole  earth  on 
Chat  object,  as  A  is  to  g  R  (B  being  radius  of  the 
earth),  or  A' .-  A ; :  A  :  j  R.  This  I  propose  to  prove 
by  the  calculna  presently. 


pointer  standing  at  ^    above 
hence  we  have  the  traction — 


lowsat   point ) 


iR- 


2B 


New,  which  is  right?  It  la  true  that  Sir  Wm. 
aiemens  gives  as  a  table  showing  tbe  acoaraey  of 
the  instrument  as  oomparedwith  actual  aonndinn ; 
but  may  not  his  aoale  have  been  graduated  oy 
some  such  method  aa  is  used  in  thermometers,  that 
is  by  finding  two  or  three  aetnal  BOundinga,  and 
making  his  scale 'aooordiag  to  these,  and  not  by 
actual  oalonlation^  la  thia  latter  case  it  wonld 
have  been  sufficient  to  luve  shown  that  the  dlml- 
nntion  ot  weight  varied  directly  in  proportion  to 
depth  ot  water,  whieh  it  will  do  whatefM  may  b* 
tbe  DoeBIoienl  id  B. 
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Kay  to,  urn. 


Now  for  the  edanlai.  Tb<  "  •lemant "  of  ■  lolid 
of  reTolntioQ  ia  ropr«ented  bj  r' lin.  fl^ejiS^r. 
(■M  TodbuDtw'i  Int.  Cal.  Ait.  207)  r  beiog  radiui 
vaotor.  Now,  by  tb«  law  of  iuTene  squuoi,  tbe 
Attnctive  force  of  oacb  olemtnt  will  be  rnproieiiled 
b;  the  abore  multiplied  by  aome  Donitant  to  tepre- 
MDt  iptai&a  giavitj,  aad  by—   (the  iaveiM  aqaaTS 

of  tbB  diitanoe).  Alio,  M  we  only  reqalie  tba 
downward  pull  of  tbs  element,  we  mDlt  apply  by 
oOi.S,  tba  above  thercfon  redooei  to  S.iin.S. 
OOfc  eA"  ■  Afl  ■  £:>'-■  The  S,  howevor,  may  be 
omittad,  m  we  are  ooly  eomparina  tbe  attcoatire 
fomei  of  porta  of  the  lame  aoiid,  anppoted  to 
be  all  of  tbe  aame  deoaity.  Tte  ettiaotiTe 
fince  of  the  whale  eaith  or  A  will  therefore  be — 
9aot.9dfd9dr. 


.///-' 


V- 


when  Ail  email  the  eegment  beoomei,  fai  praoti- 
eal  pnrpoiea,  a  oooe.  In  this  oua  the  limiti  of  r 
will  be  0  and  — ^  =  the  limita  of  9, 0  and  ooa.-' 


/  ^T}>  The  eipreaeion,  therefore,  ladnoM  to 
2irA  fua.  0  d  0.  If  tbia  be  taken  between  the  abore 
Unite  for  9,  we  get  A'  =  2irA   A  -     /Z^\ 


our  lathe-mandrela  by  meana  of  the  orliader-faae 
fitting.  The  omamental-latbe  men  nave  never 
been  able  to  make  aotew-noMi  inteiohangaable  for 
delioata  woik,  and  their  piaotiae  in  order  to  aeonre 
aaonrate  alignment  for  work  tranaferred  from  one 
noae  to  anuther  i>  to  ioterpoie  what  they  term 
"  the  tranafer  ohnok."  In  a  paper  on  "  The  Trana  ter 
Chnok,"  pnbliahed  by  myielf  in  tbe  Ekolish 
HbchANIC  two  yeara  ago,  I  showed  that  tbe 
oiitioal  featare  of  thia  "  tranafer  ohnok "  ii  a 
cylinder-face  fitting,  1  alao  ahowed  that  what  hat 
thoa  been  done,  in  a  riokety  and  imperfeot  muiDar, 
by  meana  of  a  aeparate  tranafer  chuck  for  each 
tranforee,  my  cylinder-face  fitting  upon  the  man- 
drel will  do  nniverBally  and  perfaaUy.  I  oan  only 
add  that,  after  again  oonaidenug  all  tbe  propoaed 
alternative!  moat  oarefuUy,  I  ani  convinced  that 
the  oylinder-faoo  fitting,  with  the  reipeative  anr- 
faeea  in  the  position  in  wbioh  I  have  located  them, 
i>  tbe  tittiag  which  will  beet  help  ua  to  make 
interchangeable  mandrel-beada. 

3.  Noie-lhrtad  /om.— Upon  tbii  qneation  we 
shall  look  with  great  intereat  for  further  obaervo- 
tiona  from  our  akUled  friend  "J.K.  P."  With 
the  cylinder-face  fitting  the  function  of  our  noao- 
tbread  ii  to  Berve  aaameri  hold/ait — itiduty  being 
to  bring  up  to,  and  retain  tbe  obuok  in,  aach  po)i- 
tion  aa  ia  datermined  by  the  cylinder-faoe  beaiingi. 
Centring  action  by  reason  of  oonioity  in  thosorew- 
thread  would  be  a  mere  diiturbing  factor,  and  is 
'  not  wanted  in  the  aorew-aoee  of  a  mandrel 
fnnuahed  with  tbe  aylinder-faoe  beariDgi.  From 
one  of  the  propoeitiona  of  Huolid— that  of  the  areas 
of  trianglaa  between  the  lame  parallel  a  and 
apoQ  tbe  lame  baaes— it  follows  that  the  cross 
a  action  of  the  bntlress  thread  will  be  pie- 
aiiely  equal  to  that  of  any  other  triangular 
thread  of  the  same  height  and  baie.  Therefore 
tbe  buttress  thread  will  oontaia  the  aame  qaaatitj 


inflicted  upon  on  Inch  aarew-DaM.  Bat  wilk  111, 
QiBj'i  wide  noae  oar  limit  ia  tmiatan«d  to  the 
mandral-tail,  and  we  at  onoa  get  a  foil  |is.  btta 
without  weakening  onr  maadiel.  We  are  it 
liberty  to  abape  the  interior  of  onr  nundral-luid 
OS  we  please.  Our  whole  mandral-lMad  uid  frottt 
bearing  also  may  be  left  jlard,  ai  wa  aia  ondar  bo 
anxiety  about  ohippiug  or  breaking  off  ao  maarlTi 
a  nose.  We  now  finiah  onr  mandnl-hMd,  whea 
fiotlly  aettled  in  iti  own  bearing!,  by  joitgriitdiig 
□p  ita  noae-tbread  and  bearing  anrfum  U>  gaag^ 
oa  if  it  were  a  hard  aUd  onttor.  Wa  thai  gat  a 
mandrel-head  whoee  form  and  aulfaMl  are  piiiatie- 


ally  indeatrDetible.  It  ia  b*  the 
that  we  gain  all  thaia  adv — *" 
aingis  drawback,  nnleia 


gain  all  thaie  ajvintagea  and  withunt  a 

-  -'laok,  nnleia  it  be  that  we  aball  naed 

.nation  of  the  eoaentrio   plate  of  the 

ingth  in  the  ooea  oobm 


elllpae-flhuc 

The  full_... 

when  it!  atem  ii  aa  large   i. 

bearing  of  the  mandrel.     But  there  ie  no  tvatn 

why  we  ahonld  not  widen  onr  noae  atill  mora.   I 

am   inclined  to  take    a   aorew-noos  of    I'Sin.  ia 

.mater  ontaids  the  thread,  and  a  oyliiideT-hH! 

of  l-65in.  or  1-6626.    Thl!  would  give  ni  K  tool 

aanre  for  our  screw  noae,  afiordall  thamaifiail 

!e-baaiing  that  wa  require,  and  wonld  Uptn 

r  ohucka  fully  without  weakening  them,    llha 

,    leiae  diameter  oeedi    further  diiausaion;    btf 

widening  our  noee  involvai  no  need  to  inemae  id 

length,  and  lin,  ihonld  remain  oa  the  foil  p 


in  of  the  ni 


e  from  tbe  mandrel-faoe. 


Bath,  Hay. 


is.Inat.O.B 


THB  BDXUNDS  I^THB  SAKSSBIb 

[27296,]— Thakkb  to  the  oontribntion*  o( 
TiHaiii  frienda,  we  now  are  in  a  poaition  to  report 
progreia  upon  my  propoiition  for  a  lathe-mandrel 
of  modal  form  and  ataudard  dimenaions. 

1.  Aa  to  the  bearing  surfaces  by  means  of  wbioh 
inteichangeabilitj  of  mandrel-haodi — i.e.,  perfect 
alignment  of  the  ohnck-aiia  with  mnltiple  mandrel- 
aie* — ia  to  be  eeoured,  our  choioe  lies  between  the 
following  propoaala: — 

(a)  My  own  combination  of  a  peripheral  bearing 
npOQ  a  wide  flat  mandrel-faoa,  with  a  oylinder-base 
to  the  mandrel-nose,  and  a  aorew-thiead  wbieb  ii 
a  mere  holdfasL 

(6)  The  Bat  mandrel-face  with  a  aarew-nose  re- 
prodneedaoaccuiately  that  the  chuck  will  ran  true 
span  any  number  of  oopy-mandrals, 

(e)  The  oone-face  fitting — le.,  a  flat  mandrel- 
taeei  with  a  conc-baae  in  plaoeot  the  cylinder- base. 

'       """ ^  -nandrel-face. 


regard  the  diapoaition  of  the  metal,  w<  _._ 

•gainat  a  abeariug  force  the  battreaa-thread  metal 
wonld,  when  partly  sheared,  atill  be  in  the  poiition 
of  a  V-thr«ad,  It  therefore  followa  that  the 
bnttreaa  thread  will  make  a  longer  Taaistance  to 
ahearing  force  than  any  other  triangolar  thread. 
Moreover,  when  we  conaider  the  angle  at  which 
the  tbraad-face  acU,  we  find  that  the  V  threod-faoe 
resolves  a  large  part  of  the  force  into  a  radial 
wedging  action  wbioh  eeivea  only  to  jam  the 
threads  againat  eaah  other,  to  abrade  theii  aurf  aoea, 
and  to  waste  tba  power  wbioh  the^  are  asked  to 
transmit.  In  the  bnttreaa  thread  thia  radial  wedge 
action  ia  eliminated,  and  therefore  the  force 
applied  is  more  foithfallT  transmitted,  while  the 
endurance  of  the  tbceada  ia  not  ahortened  by 
the  surface- abraaion  and  longitudinal  juuminfi 
which  is  osnaed   by    the   radial    wedpng  of  tbi 

a*t?u°ncat^'  hi 

model  mandrel. 

3.  Ifoie-lhrtad  Rait. — Thii  must  depend  upon  thi 
'" 'r  of  the  screw-noae.     Pour  turns  upon  i 


leis  I 


tJiMB  a  mandrel  r . 
ia  quite  practicable  t 

luring  proocaa  uo  on 


ining  in  ita  own  bearings,  it 

chack;  bat  as  a  manuf  ao- 
haa  ever  yet  anoceeded  in 
' — >-'-     -  thia  plan.    The 


oansa,  except  by  tbe  process  of  grinding-—  ,,  _ 
extremely  difficult  to  make  counterpart  surfaces 
beornponoone  and  face  aimullaneously,  Itisoniy 
single  Gttinga  for  which  the  grindicg-in  prooeia 
oan  aarva.  With  multiple  fittings,  aa  when  a  score 
of  ohucks  are  made  for  a  single  mandrel,  to  grind- 
in  the  aeooad  chnck  would  be  to  Uter  tbe  bearing 
earfaoea  to  which  the  first  obuok  had  been  ground, 
and  BO  on  for  every  luccessive  chook.  Multiple 
fitting!,  therefore,  cannot  be  made  by  the  grioding- 

The  coned  mandrel-face  ws!  carefully  diaoussed 
two  year!  ago,  and  the  reault  of  reoent  diaauasiona 
has  not  altered  its  position.  The  objectiDua  are 
that  to  moke  multiple  cone  fittiuga  ia  extremely 
diffionlt  aa  a  manufacturing  proceia^  that  tbe 
ooned  face  acta  as  an  abrading  slide  whan  the  bite 
«f  the  aorew-thread  urgea  it  to  resolve  the 
divergence!  of  the  chuok.  The  cylinder-face 
fitting,  on  the  other  hand,  acta  in  two  aeparato 
lectangnlar  direotiuna,  and  in  each  by  amereabnt- 
mant  contact.  In  such  contact  abrasion  is  almost 
infiulteaimal. 

If  we  look  at  the  practice  of  eminent  tool  makera, 
we  find  that  the  American  cbncka  sent  to  thii 
oonntrjr  In  snoh  largs  numbers  are  all  prepared  for 


tad  of  tbe  aame  rate  the  effective 
piuh  or  inclination  of  tbe  thread  is  dimiuiabed  by 
every  increment  in  the  diameter  uf  the  noae.   Upon 

and  enduring  hold-fast.  If  a  whole  number  of 
thread-tuma  are  uaed,  I  fancy  that  the  opposite 
parte  of  eaob  turn  counteract  each  other  tn  the 
slewing  action  to  wbieb  "J.  K.  P."  has  referred, 
and  that  this  slewing  action  ia  alt  reaclved  into 
a  aimple  tendency  («  unscrew ;  but,  ai  "  F.  A.  H." 
Bay!,  thia  thing  is  not  very  "  thinkable,"  and  tbe 
action  ii  not  a  very  evif  one  to  realise.  "J.K.  P." 
will  donbtleaa  auooeed  in  screwing  the  conception 
clearly  into  aU  our  headi,  and  1  wait  for  the  full 
development  of  bia  views.  Tba  point  ia  of 
mechanical  interest,  and  of  some  importance. 

4.  A'oie  Siameler. — Mr.  Gray's  recent  anggeation 
of  a  wide  noae  ia  a  solid  advance.  He  hu  com- 
pletely conviaced  me  on  thia  point,  and  I  can  only 
account  formypreviousblindnesspartly  by  myhabit 
of  working  with  the  puny  ornamental  mandral-noae 
and  partly  by  my  deaire  to  conciliate  the  oma- 
mental-lathe  men.  Bat  the  ornamental -lathe 
trade  baa  been  resting  upon  its  laurels  for  a  whole 
generation.  Lacquer,  ahininess,  and  high  prim, 
with  a  complioatioo  of  apparatna  which  gives  aoope 
to  tba  genius  of  a  salesman — these  have  long  been 
ita  leading  characteristics.  A  mistake  into  which 
I  at  Brat  fell  was  pithily  pointed  cut  to  me  by  oua 
of  oar  teochera  who,  when  he  could  not  answer 
my argomenta, angrily  exclaimed:  "Dr. Edmonda, 
yon  are  entirely  mistaken  ;  these  ornamental  lathe 

tioD  of  property."  The  explanation  was  complete, 
and  I  Boon  discovered  that  if  we  want  aimplicity 
of  cauBtraction,  and  the  modern  principlo  ol  work- 
ing to  gauge,  with  atandard  aiieB,  ao  Ba  to  allow  of 
tbe  cheap  multiplication  of  good  deeigna,  wa  must 
study  tbe  works  of  our  great  engineering  tool- 
makera,  rather  than  the  laaqnered  obocks  and 
absurd  acrew-ratei  of  the  ornamental-lathe  trade. 
The  bora  of  our  modal  mandrel  was  limited  to 
-4in.  becaoae  no  more  coning-ont  ooold  safely  ba 


thought  that  a  front  bearing  of  1-Sin.  will  give  s 

surface  velocity  inoonvenienc  by  reason  of  a  ooa. 

sequent     increase     of     friction.      Obviously,  Uu 

larger  tbe  bearing  the  higher  ita  oironlar  velocity 

*ir    a    given    number  of  revolutions  per  minirt^ 

id,  for    oontinuona  work,  at  a   tbonsand  raro- 

tions   per  minute,    aa    in   the    dynamo,   eii- 

..ilar    velooity    is     important.     Bat    our    lathe- 

mandiel    will    never    be    oontinuonaly    runaiDi 

high   speeda   and,  aa    increasing   ths  oirenm- 

enoe  of  the  mandrel  diminishes  its  prtMai^ 

may  afford  onrselvea  a  ahorl«r  bearing.    On  tha 

er  hand,  rigidity  of  the  mandrel  under  the  aetiaa 

its  band,  a  sound  keying,  and  a  proper  ahcaldM 

tbe     gear-wheel,    proper     anbatanca   in  ths 

udrel -tall,  and  a  large  bore,  are  our  easentiak 

It  ia  not  at  all  clear  to  me  that,  within  tha  linU* 
)f  speed  oaually  needed  for  auch  a  lathe-maadial, 
1  moderate  increase  of  circular  valooity  is  nseas 
larily  attended  with  inoreaaed  reaiatance.  Fn 
lome  yeara  I  have  bad  the  pleaanre  of  owning  sal 
working  with  a  verv  fine  6in.  Iiack-geu«dalidii|- 
nandrel  lathe,  b^  Kennan  and  Son,  Dublin.  (& 
laiefnlly  measuring  Uia  mandrel -shaft,  I  find  that 
the  front  bearing  is  ]  -227in.  in  diameter,  and  that 
'  "m  shaft  measnraa  'Wf. 
oonaumed  nearly  thns> 

ich  (■29)  in   fixing  the  front  g«a^ 

wheal  and  tha  pnlley.  Then  they  have  redaosi 
the  baak  liaaring  and  slide  to -SSia.,  and  theehani*- 
wheel  portion  to  '76.  But  this  mandrel  is  not  bond 
hout,  and  Kennan  and  Son— having  secured 
fixing  for  tbe  gear-wheel  aad  a  atiff  shaft 
in  that  point  and  tbe  chook-thread — seemlo 
uioklylet  down  the  diameter  to -76in.  tor  tbalr 
change-wheels.  I  have  to-day  again  caretaUy  total 
-'lis  mandrel  (lubricating  witn  aperm  oUj.andl 
ad  no  perceptible  diSerence  in  driving  it  atlhs 
_ighcat  or  lowest  apeeda  when  there  ia  no  ootta. 
At  the  higheat  apeedi  I  find  tbatldo  wood-tnraii| 
irfectly,  and  leave  a  beautifully  polished  — ' — 


behind   the   pnlley  nat    i 


laft  l-2in.  a 


e  front 


All  n 


_.  have  bearinga  properly  made,  finely  ground  V 
and  polished  true  to  gauge,  after  hardeuiuK,  notIM 
'---  --id  properly  oil- borne.  Mr.  Grayapropo- 
on  frietion  seem  to  me  to  needfurthv 
consideration,  both  in  regard  lj>  theory  and  to 
piacticol  design.  This  friction  queation  is  ana  ■ 
great  import  and  of  general  impoitanoe.  I  sboald 
add  that  my  Kennan  bearing!  are  parallel,  and  with 
a  flat  ahouldar  in  front,  aa  advised  by  Mr.  MiwslL 
But  the  abort  46' front  cone,  with  the  reatof  tbs 
bearings  parallel,  as  used  in  our  omaioelital  lalha^ 
also  runs  very  light,  and  J  think  this  oaniwt  ba 
impioved  upon. 

Ligbt-ranning  lathe-beads  are  one  of  the  special- 
tiea  in  which  the  ornamental-lathe  men  eiod  ear 
acientific  tool-makera.  They  have  had  for  masf 
years  to  atndy  the  laiiuesa  and  want  of  niMd* 
which  we  amateora  exbihit,  wbersai  onr  engioew 
ing  friends  have  had  a  iteam-engine  or  a  mnicnlK 
meohaaio  alwaya  on  hand,  and  lighl^nmning  maa- 

6.  Mr.  Newall  has  favoured  U!  with  a  drawiu 
for  a  mandrel-head,  for  whioh  we  have  to  thiaa  ' 
him,  and  which  contain!  valoable  anggcaticBS. 
Unfortunately,  bis  design  gives  u.neithar  a  bad- 
gear  motion,  nor  a  sliding  mandrel.  How,  we  Bsea 
the  back-gear  motiou,  nut  merely  to  get  an  inonsM 
of  power  for  metal  turning,  bat  also  to  gat  a 
dacreaae  of  velocity  for  work  of  anotbai  chaiartet. 

Then,  again,  it  is  often  iinaginad  that  the  slide- 
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the  aopentdei  the  tliding  in«adrd.  Thkt 
9.  The  sliding  m»ntlrel—undar  ths  influ- 
>  swMh-plste,  of  Birew-guides  whose 
retnni  into  eaoh  othar  or  vnr;  in  pitch, 
u;  iorew-threiuJ«,  of  atm-plUen,  anil  other 
rhiah  are  improvised  and  &diiuted  on  th« 
B  of  ft  BlidioK-miindrel  vith  laoilitT — bmj 
to  travel  backwardB  and  forwsrda  bo  u  to 
mnoh  very  bsautifol  work  that  I  know  of 
»f  producing  b;  EQeana  of  the  ordinary 
Llie  i  therefore,  we  renairs  Dot  only  the 
X  bat  tbe  iliding  maadrel,  and,  for  a  doth- 
he,  also  the  ordinary  change  wheeli  and 
ew  by  which  the  slide-rest  may  beactnated 
idinatioa   with    the   rarolntiona   of   the 

tewall  hai  done  good  »eniOB  in  calling 
1  to  the  greater  valne  oC  the  atrap-^belt 
gat  cord  npoa  the  palley.  The  Btrsp-bell 
greater  hold  with  leai  tflnaion ;  bat  tor 
irk  this  ia  of  leaa  importance,  while  that 
tion,  bnth  of  the  driiiag  -  wheel  and 
ia  Dnsightly  for  an  amateur'a  lathe. 
sat    length    alio    to    whiah    the    model 

led  for  Btnatear  piirpoeeB.  seema  to  shut 
adraDtBgea  whioh  we  ahonld  gain  by 
theatmp-beltpDlley.  Still, some Bcientifio 
I  prefer  it,  and  one  friend,  some  time  Biaw, 
e  lathe  made  from  Whitworth's  with  my 
andre],  and  In  whioh  he  insisted  npon  their 
lim  a  Sat-bott  pulley.    He  likei  the  lathe 

enture  now  to  submit  for  oritioism  an 


eater  rigidity  ci 
B  back  collar  at  firat,  takea  all  end -tt 
hould  he  adjusted  ai 


. .  orted  bj 

■.It  free  tram  iDoambratice,  and  still  has 
■  diameter  of  lin.  available  for  its  baok  bearing 
and  aliding  portion.  Its  baok  hearing  will,  of 
aonrse,  have  to  be  hardened,  and  then  grooad  up 
and  polished  trae  tu  gauge,  aa  with  the  front 


kTtOS    ■ 


'  Details  ( 


The  objeet  is  to  show  how  the  mandrel-shaft 
between  the  front  and  back  bearings  may  be 
treated,  BO  that,  nitb  an  altimate  rednction  of  only 
■2in.,  we  may  aecure  upon  an  unweakened  shaft  a 
firm  keying  and  shoulder  for  the  gear  wheel, 
pulley-fiitare  by  means  of  bask  nut,  and  end- 
thrust  thrown  at  first  upon  the  baok  oollar  hy 
taeana  of  a  steel  sleeve  and  losk-nuts.  Beginning 
with  a  portion  of  the  back  poppet,  on  the  left  we 

(n)  Part  of  the  back  ateal  collar. 

(At  Hard  steel  sleeve  to  work  against  collar. 

(c)  Leak-nuts  tor  adjusting  and  fixing  sic 
the  sleeve  beiagkeved  upon  the  lasctarnaof  ao 
thread. 

id)  Nut  for  filing  or  releasing  pulley  noon 
mandrel-shaft. 

(e)  Small  gear  wheal. 


I  of  what  aeema  to  me  to  be  a  ^ood  back 
aj  filing.  We  hare  to  provide  againat 
I  torsional  atress  between  the  large  gear- 
dtbe  ehnak  thread.  Our  Urat  point  in 
lion,  therefore,  is  to  key  the  Urge  wheel 
1  to  the  mandrel,  but  witbonC  incising  the 

.ty.  For  this  purpose  it  will  be  seen  that 
It  the  key-way  oat  of  the  uadiminiehsd 
of  the  mandrel  shaft,  and  that  I  have 
■  key  very  long  by  means  of  an  extenaion- 
ront  of  gear-wheel.  Thia  bosa  comes  foi- 
liderabry,  while  the  gear-wheel  is  made  to 
only  hy  means  of  its   last  Jin.      In  thia 

X-escrve  undiminished  the  diameter  of 
el  abaft  antil  the  torsional  stress 
gear-wheel  has  been  taken  off,  and 
the  greatest  strength  ont  ot  the 
diameter  of  front  bearing.  A  sonnd 
thni  got  with  a  rednotion  of  enly  -lin.  in 
uter  of  the  mandrel-shaft.  Behind  the 
id  small  gear  wheel  a  further  reduction  of 
.  gires  US  a  long  soraw-lhread  of  20  turns 
loh,  and  -05tn.  deep  (a  sharp  V-thread  of 
its  top  just  fiattened  down  smooth), 
aaded  portion  carries  the  nut  which  fiies 
m  the  pulley  upon  the  mandrel- shaft. 
It  carries  two  lock-nuts,  daaigned  to  ad- 
ud  ateel  sleeve  against  the  collar  of  the 
ting.  Thia  aleeva  is  keyed  anroaa  the  last 
the  Borew-thread,  and  thus  is  prevented 
iiing.  The  two  loek-nnts  are  dasigned : 
Iha  ilesTe  exactly  transfer  the  Srat  end-  | 


shaft,  and,  behind,  shouldered   all  round  against 
'O&in.  shoulder  npon  mandrel-shaft. 

The  engraving  ia  about  two  thirds  the  real  aise. 
Diameter  of  mandrel  shaft,  l'2in.  in  front  bearing 
and  np  to  front  gear-wheel  shoulder  ;  Inside  pulley 
and  outside  thread  of  screwed  portion,  I'lin. ;  in 
back  hearing,  lin.  The  bare  of  the  mandrel  is  a 
full  iin.  throoghoul.  If  "Oin.  should  anffioe  for 
back  bearing,  the  mandrel  shaft  might  be  reduced 
■lin.  throughout. 

The  full  plan  of  the  back-bearing  slide-gear  and 
tail-piece  will  form  the  auhjeoi  of  disonssion  after 
our  pulley-fixing  and  mandrel-head  details  have 
been  finally  settled,  and  when  we  eee  what  diameter 
of  tail-pieae  we  have  in  band. 

James  Bdmonda. 

3,  Gratton-street,  Piooadilly. 

STAHDABD    LATHB    KAHDBBL. 

[-<T-2S6.J— A  FORU  of  standard  lathe  mandrel  for 


thread,  and  t 
cylindrical  ledge  V 


_      .  ...      Lt«lyfitt»dto     . 

noM,  must  always  rnn  true.     The  sorew  ahoold 

Srefecably  have  a  loots  ft,  ita  only  nae  bainf  to 
raw  tha  obttok  np  and  hold  it  tight  againittba 
flange.  1  wonld  alightly  round  off  the  end  of  ths 
note  M>    that    no  sharp    oornar  might  in]ure  the 

Slindrioal  bora  of  the  ohuek,  or  the  flat  inifkoa 
at  come*  againat  the  flange  when  putdng  it  oa. 
I  would  alio  round  off  the  angle  between  the  bore 
and  the  flat  anrfaee  at  the  base  of  tha  ohnok  to 
preveBt  the  cylindrical  noie  being  Injnred. 

I  think  l}ln.  or  Sin.  wonld  be  infflcient  diameter 
foi  the  flai^  the  no«a  being  iln.  There  being  no 
aoiew  ont  on  the  noee  would  leave  it  mueh  stronger 
than  nmal.  Ghnoki  oonld  be  made  anywhere  lor 
anch  a  simple  atandard  mandrel,  and,  if  aeonntely 
fitted,  miut  run  true  on  any  such  mandrel. 

A  modifioetioD  of  the  same  idea  would  be  to 
make  the  ooie  in  tha  form  of  a  tmnoated  eone, 
haviiu:  a  flange  jio.  thick  and  lin.  greater  diameter 
than  the  hue  of  the  oene,  whloh  wonld  leave  |1d. 
all  romid  for  the  depth  of  the  thread.  The  ebnok 
•honld  be  fonned  with  a  hollow  oonioal  bue  and  a 

alindiioal  ledge,  tapped  Inalde  to  fit  the  thread  on 
e  ciraonderenoe  of  the  flange.  Given  the  aiie 
and  angle  at  the  tnuoated  cone,  and  the  pitdi  of 
the  thread  on  the  ovlindrlcal  part,  any  tnanoCaO- 
tnier  oonld  make  ■  ahnok  or  ghnoki  whlcii  muc  ran 
trna  on  every  inch  mandrel. 
I  send  yon  a  drawing  of  thii  oonioal  farm  of 


mandrel  and  ehnek.  The  oylindrieal  form  hardly 
reqoiree  a  drawing.  B,  bearing  of  mandrel ;  C, 
bore  through  ditto ;  S,  sciew  to  hold  ohnok ;  T,  taper 


ThODgb  1  hare  aever  before  tronbled  yon  with 
any  mggeetioni,  I  have  been  for  many  yean  a 

delighted    reader    of    "  Onn,"    and  priie  my  89 

back  volomea  as  a  moat  niefal  and  intereeting  part 

of  my  little  library. 

I  woold  like  to  know  what  Dr, 


Joaapli  BawUaa,  ■ 

THS  I.ATHB  AT  8AI.TAIBB. 

[27297.]— Will  some  one  who  has  aeen  it  report 

on  tha  lathea  at  the  Saltaire  Exhibition  at  Brad- 
ford ?  Surely  there  are  noveltiea  there  worth*  of 
speoial  notioe.  A  friend,  who  iB,  however,  too  laiy 
to  write  a  aubatantial  article,  tells  me  that  the 
exhibit  of  our  mntoal  friend,  Bvans,  of  Wardonr- 


are  mottly 

It  laemi  a  pity  not  to  have  in  onr  paper  a  oom- 
plete,   and,  puUallj  at  leaet,  iUnatnted  artlola 
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gWing  f nil  detaile,  anoh  as  we  all  long  for,  and 
snoh  as  I  am  inre  onr  Editor  will  gladly  aooept. 

O.  J.  L. 


THE  B88BX  OHTJOK. 

[27298.1—117  last  week*!  iisne  of  the  "  E.  M./' 
letter  27260.  <*  F.  A.  M."  asks  if  the  Essex  ohack 
can  be  fitted  into  a  bored  mandrel.  Two  or  three 
years  a^  I  tnmed  up  an  Essex  chuck  to  a  taper 
fitting  m  place  of  the  loose  centre  of  a  5in.  engi- 
neer's lathe.  It  is  nsed  for  driving  twist  drills 
from  Mn.  to  ^in.,  and  answers  perfectly.  The 
same  lathe  has  also  a  cast-iron  chnck  5in.  long, 
bored  taper,  which,  when  in  place,  forms  a  con* 
tinnation  of  the  taper  hole  for  loose  centres.  This 
chnck  is  nsed  for  driving  a  set  of  twist  drlHs  ^in. 
to  lin.  diameter,  the  sockets  supplied  with  the 
drills  being  turned  to  fit  accurately  in  the  conical 
chuck. 

The  smaller  sizes  never  slip  in  any  work ;  but 
in  fibrous  iron  the  larger  sizes  above  ^in.  will 
sometimes  do  so.  A  very  simple  contrivance  of  a 
driving-pin  gets  over  the  di£Sculty^  but  by  far 
the  larger  portion  of  the  work  the  anils  have  done 
is  by  the  unassisted  adhesion  of  the  cone.  It  is  a 
very  convenient  and  efficient  arrangement  for 
driving  drills.  B.  B.  K. 


OOXJNTBBBAI«ANOIlfa 

OF 


indeed,  ventilation  is  bad  when  it  reaches  20*5  per 
cent. 

According  to  Angus  Smith,  air  containing  17'2 
of  O  was  difficult  to  remain  in  for  more  than  a  few 
minutes.  As  any  hydrogen  present  would  replace 
an  equal  amount  of  air,  I  think  that  the  depriva- 
tion of  O  would  be  felt  long  before  the  physio- 
logical effects  caused  by  breatniog  hydrogen.  Dr. 
A.  Smith  for  a  short  time  breathed  a  mixture  of  4 
parts  of  H  and  1  part  O.  He  said  that  the  effect 
was  much  the  same  as  that  of  ordinary  air. 

Further,  hydroeen  diffuses  so  rapidly  that  it 
would  pass  out  of  room,  through  ceiling,  &c.,  too 
quickly  to  allow  of  any  accumulation  from  such  a 
source.  On  the  other  hand,  the  temperature  being 
kept  the  same,  there  will  be  no  increase  of  aqueous 
vapour,  since  after  the  air  is  saturated,  and  that 
would  soon  be  the  case,  an  amount  of  moisture 
equivalent  to  that  thrown  into  the  air  will  be  con- 
densed on  walls,  (bo.  Kensixifftonian. 

[27302.]— In  reply  to  «  J.  Q.  D."  (27266),  if  we 
assume  that  the  temperature  of  a  room  heated  by 
an  iron  stove  should  be  gradually  raiseoL  and  also 
that  at  the  same  time  the  proportion  ox  moisture 
in  the  air  should  be  increased  while  that  of  the 
oxygen  was  diminished,  there  is  no  question  whatso- 
ever that  long  before  the  point  could  be  reached 
at  which  free  hydrogen  could  be  produced  human 
life  would  have  become  an  impossibility. 

F.  0.0. 


[27299.]— I  SHOULD  like  to  know  the  opinion 
of  some  of  your  readers  as  to  the  advisability  of 
counterbalancing  flywheel  of  lathe.  Of  course,  I 
mean  weighting  it  more  than  enough  to  merely 
balance  treadle. 

It  seems  to  me  there  would  be  an  advantage 
while  it  is  being  worked,  but  would  cause  joltings 
when  foot  is  removed.  My  wheel  is  about  601b.  in 
weight  and  26in.  diameter.  Loxley. 


JT7BILEE    SOIBNOE. 

[27800.]— The  suggestion  recently  made  in  one 
of  the  evening  papers  to  celebrate  the  Jubilee  year 
by  marking  out  the  meridian  lines  and  parallels  of 
latitude  which  intersect  the  British  islands,  and 
planting  the  same  with  trees,  each  by  some  eminent 
personage  of  this  reign,  or  his  representative,  is 
both  a  good  and  a  unique  suggestion.  Such  a 
number  of  mementos  of  the  great  and  good  who 
have  lived  and  laboured  for  the  advancement  of 
the  happiness,  peace,  and  prosperity  of  our  nation 
and  its  dependencies,  could  not  fail  to  inspire  as 
well  as  perpetuate. 

One  good  part  of  this  idea  is  there  need  not  be  any 
expense  to  the  public.  What  landowner  would  not 
take  a  pleasure  in  giving  a  yard  of  land  and  a 
sapling  for  so  grand  an  undertaking?  And  in 
marking  out  the  lines,  which  might  be  done  this 
summer.  Her  Majesty's  Astronomer  Royal  would 
be  able  to  command  the  service  of  a  staff  of  able 
mathematicians,  to  each  of  whom  it  would  be  an 
honour  to  be  allowed  to  volunteer  their  services 
fur  so  noble  a  work. 

Collectively  these  lines  of  living  witnesses  would 
form  a  grand  national  scientific  memorial,  useful, 
interesting,  and  enduring;  worthy  of  tne  great 
event  of  tne  year,  which  it  would  commemorate 
for  ages,  as  well  as  the  memories  individually  of 
those  whose  good  and  noble  deeds  have  contributed 
to  the  glory  of  the  reign  of  the  Queen. 

C.  Henry. 

AQUEOUS  YAPOUB-BUBNT  AIB. 

[27301.] — It  is  not  worth  space  merely  to  prove 
that  my  statement,  quoted  by  "  F.  C.  S.,"  p.  118  is 
correct.  Anyone  sufficiently  interested  can  judge 
for  himself  upon  referring  to  letters  on  pages  12. 
108, 129. 

*'  F.  G.  S.'*  unintentionally  misrepresents  me  in 
the  last  paragraph  of  his  letter ;  this,  however,  had 
also  better  be  passed  by.  I  will  only  say  that  he 
is  mistaken  in  thinking  that  the  hydrogen  is 
transferred  from  positive  to  negative  plates.  It  is 
oertainly  given  off  at  the  negative  plate ;  but  the 
apparent  effect  is  said  to  be  caused  by  the  polarisa- 
tion of  intermediate  molecules. 

It  is  clear,  however,  that  the  alleged  impossi- 
bility of  decomposition  of  water  in  presence  of 
free  oxygen  is  a  matter  of  opinion  only.  I  cannot 
agree  with  "  F.  "0.  8."  Yet  the  opinion  he  gives, 
coming  from  one  so  well  qualified,  is  valuable  to 
me,  lacking,  as  I  do,  such  qualification.  I  heartily 
thank  him  for  it,  and  also  for  his  courteous  letters. 

"  Burnt  Air  "  (27265).  In  reply  to  «  J.  Q.  D. "  I 
do  not  think  that  there  is  any  chance  of  tree 
hydrogen  being  found  in  any  appreciable  quantity 
in  an  occupied  room  heated  by  a  stove.  Hydrogen 
may  be  liberated,  but  would  probably  all  recom* 
bine  with  free  oxygen,  as  explained  by  "  F.  C.  S." 
The  percentage  of  oxygen  in  such  a  room  would 
oertainly  never  be  **  very  greatly  reduced,"  in  the 
ordinary  sense  of  those  words.  Normally,  oxygen 
fanns  21  per  cent,  of  air,  and,  under  conditions 
stated,  it  is  not  likely  to  get  below  20  per  cent. ; 


DIATOMS  IN  THE  THAMES. 

[27303.]— Since  about  the  middle  of  April,  an 
immense  number  of  discoidal  diatoms  have  Men 
floating  in  the  estuary  of  the  Thames. 

Mr.  Kitton  has  identified  them  as  Coscinodiscus 
concinnus  (Smith),  which  species  I  believe  hTu 
recently  been  included  in  Count  Castracane's  new 
genus,  Ethmodiscus. 

If  any  **  E.  M."  readers  have  noticed  them  else- 
where on  the  British  coasts,  I  hope  they  will  give 
information,  and  thereby  assist  in  determining 
from  whence  they  have  come,  and  within  what 
limits  they  have  been  distributed. 

Eucampia  zodiacus  and  Rhizosolenia  setigera 
are  also  present  in  very  small  proportion. 

Later  on,  I  shall  be  pleased  to  give  further  par- 
ticulars, and  to  try  to  show  how  largely  these 
beautiful  little  plants  affect  the  fishing  m  dustry. 

Sheemess-on-Sea.  W.  H.  Starubsole. 


DIATOMS. 

[27304.]—"  DIATOMISTE  "  will  be  glad  to  know 
that  the  plate  powder  sold  by  the  Pure  Peat  Plate 
Powder  Ck>mpany  consists  of  a  very  pure  diatom- 
aceous  deposit  that  will  repay  attention.  I  ean 
furnish  the  address  to  any  advertisers. 

W.  H.  Shrubsole. 


THE  SEXTANT  AND  ITS  USES— STABS 
VISIBLE  FBOM  WELLS. 

[27305.] — Will  you  kindly  allow  me  to  point 
out  several  errors  which  occur  in  letter  27237  over 
the  signature  of  *'  Edv7ard  A.  R."  It  is  there  set 
forth  that  "  it  is  because  the  distance  of  the  sun  is  so 
much  (/reater  than  the  diameter  of  the  earth  thtit  we 
are  able  to  measure  infinitesimGLl  angles,  (&o."  The 
writer  then  proceeds  to  demonstrate  (?)  the  truth 
of  his  proposition  by  means  of  two  diagrams,  which 
prove  nothing  save  that  were  the  earth  less  in 
diameter,  then  would  a  degree  of  latitude  be  less 
in  length — a  startling  discovery  truly ;  but  where 
does  the  bearing  of  the  distance  of  the  sun  on  the 
question  come  m  ?  It  (the  sun's  distance)  might 
be  ten  times  or  only  one  quarter  as  great  as  it  is 
without  in  any  way  affecting  the  matter.  In  the 
latter  case  the  diameter  of  the  earth  (as  compared 
with  the  sun^s  distance)  would  be  four  times  as 
great  as  now;  but  I  fancy  we  should  be  able 
(other  things  being  the  same)  to  obtain  our  latitude 
with  the  same  accuracy  as  at  present.  By  the  way, 
does  "  B.  A.  R. "  imagine  it  possible  to  ascertain 
the  latitude  to  within,  say,  half  a  degree  by  a 
meridian  altitude  of  the  moon  ? — a  body  at  only 
about  3^th  part  of  the  distance  of  the  sun. 

Then,  "  ulowance  is  made  for  the  motion  of  the 
earth  in  its  orbit  by  correcting  the  declination  ; 
biUj  in  the  case  of  a  star,  this  correction  is  so  small 
that  it  is  hardly  necessary  "  (the  italics  are  mine). 
Now,  whatever  does  Edward  mean  by  this? 
The  correction  is  required  because  of  the  continual 
change  taking  place  in  the  declination  of  the  sun, 
arising  from  the  want  of  coincidence  of  the  plane 
of  the  Equator  of  the  earth  with  that  of  the 
Ecliptic.  If  these  two  planes  were  coincident  no 
correction  would  be  required,  even  though  the  rate 
of  motion  of  the  earth  in  its. orbit  were  much 
greater  than  at  present  it  is.  How  this  correction 
can  in  any  decree  apply  to  a  star  Iving  altogether 
and  at  all  times  outside  of  the  earth's  orbit,  I  am 
atterly  at  a  loss  to  comprehend. 

May  I  ask ''  E.  A.  lO*  what  authority  he  has  for 
the  statement  that  the  duration  of  sunlight  is  much 
longer  in  the  Torrid  than  in  the  Frigid  zone  ?  I  am 


under  the  impression  that  placet  of  all  li 
have  the  sun  above  their  horizon  for  lix 
every  year,  the  only  difference  in  this  respec 
that  while  places  near  the  Equator  get  tl 
divided  pretty  equally  into  twelve-hour  j 
those  near  the  poles  have  it,  so  to  say,  all  or 
— i.e.j  six  months  of  sunlight,  or  day,  and  six 
of  night. 

<*  Dubitans  "  (letter  27238)  reminds  me 
Cockney  who,  **on  being  told  that  crabs  were 
in  the  sea,"  went  and  looked  in  the  sea,  i 
crabs,  and  straightway  came  to  the  sage  con 
that  ne  had  been  fooled.  I  can  quite  und 
that  one  might  look  up  a  chimney  ever; 
one's  natural lif  e  without  chancing  to  see  a 
the  first  or  second  magnitude  in  transit  over 
chances  are  a  thousand  to  one  against  it :  b 
such  a  star  in  transit  at  the  time,  it  would  be 
never  fear. 

Norwood  Junction,  S.E.  James  Ad 


ON     THE     LAWS,     BEAOTIONS, 
CONSTBUOTION    OF     SOME    F 
OF   PBIMAB7   BATTEBIES. 

[27306.]  — By  some  oversight  my  last 
letter  appeared  under  the  wrong  title. 

The  next  source  of  loss  is  want  of  self-re^ 
power.  According  to  Ohm's  law,  the  interna 
ance  remaining  constant  the  current  and 
are  both  affected  by  any  change  in  the  e 
resistance.  This  does  not  apply  to  aocum 
for  in  them  the  resistance  falls  as  the  di 
increases,  and  this  is  what  renders  thei 
regulating. 

In  these,  too,  we  do  not  find  that  the  ret 
is  i^ected,  as  it  is  in  primary  batteries,  by 
crease  of  current,  whicn  in  primaries  tends 
the  resistance  so  long  as  increased  currei 
through  them.  This  want  of  self-regulating 
by  necessitating  adding  more  cells  to  maint 
B.M.F.  constant,  is  wasteful  of  zinc,  and 
but  partially  avoided  by  reducing  the  i 
resistuice  to  a  minimum. 

We  now  come  to  the  mechanical  imperi 
which  reduce  the  commercial  success  of  bi 
and  militate  against  their  economy. 

First  comes  the   defective  arrangemoU 
fiec^ton«,  which,  if  badly  protected,  become  a 
by  the  chemicals  creeping  up  the  plates, 
the  fumes,  if  any,  given  off  from  the  cells. 

Next,  breakage  of  porous  cells,  or,  an 
serious  evil,  the  closing  of  the  pores  by  salt 
ing  in  them,  largely  increasing  their  resi 
\Vnen  these  salts  accumulate  in  sufficient  qi 
they  crack  or  break  the  coll,  wasting  zi 
solution  by  allowing  the  oxidant  to  come  in 
with  the  zinc. 

Defective  filing  arrangements  also  caus( 
through  causing  splashing  of  solution,  w 
either  simply  wasted^  or,  worse,  is  splashed  i 
other  solution  contained  in  the  cell. 

Defective  insulation  of  the  cells  is  a  ver 
source  of  waste,  as  the  current  leaka  both  ( 
night,  and  sometimes  in  seriously  large  qua 
wasting  zinc  and  reducing  E.M.F.  In  a  pi 
constructed  cell  such  leakage  should  be, 
impossible,  at  least  reduced  to  a  minimum. 

After  reading  this  long  string  of  oausei 
militate  against  economy,  the  reader  will  ns 
ask  what  he  should  look  for  in  a  cell,  an 
points  are  of  most  importance  to  consider  in 
a  battery. 

A  good '  battery  should  be  well  cons 
mechanically,  so  as  to  admit  of  a  moderate 
cell  being  easily  charged  and  emptied.  I 
visedly  that  a  cell  should  be  large  rather  tha 
as  we  do  not  (I  am  speaking  of  bouse  li 
wish  to  move  the  cells  once  they  are  fixed,  s 
is  of  no  disadvantage  where  filling  and  empt; 
rendered  easy.  My  experience  is  that  pui 
desire  to  have  the  fewest  possible  number 
that  will  do  the  work  to  look  after  and 
empty.  For  the  same  reason  it  should  ha 
E.M.F.  and  (a  natural  consequence  when  c 
size)  low  resistance. 

Its  insulation  should  be  good,  independe 
what  it  is  stood  on.  It  should  oe  of  t^e  s 
possible  construction,  and  the  connections 
be  large  and  easily  got  at.  It  is  also  advi 
have  it  covered  in.  It  should  not  give  off 
It  should  not  require  constant  amaieamati 
should  run  for  a  long  time  without  requiri 
attention. 

It  should  not  form  crystals  on  either 
plates,  or  in  the  porous  cell.  It  should  giv< 
commercial  efficiency — that  is,  it  should  no 
much  zinc  in  local  action,  and  the  oxidant 
be  pretty  well  exhausted  before  the  E.M.! 
seriously.  (It  is  always  necessary  to  hav< 
spare  cells,  to  add,  one  at  a  time,  as  the 
begins  to  lall.) 

This  last  condition  is  really  nearly  th 
thing  as  saying  that  the  internal  resistance 
not  vary  during  discharge.  This  is  very  < 
to  obtain  in  practice.  Finally,  it  is  hig 
visable  that  the  waste  products  should  havi 
mercial  value. 
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^e  now  OMue  to  the  economy  of  primary  bat- 
riec  I  think  we  may  assume  that  nu  primary 
ttery  will  come  into  use  in  which  a  depolariser  14 
ipenied  with. 

We  have,  then  the  following  canses  of  expense  in 
ordinary  cell : — Consumption  of  zinc  ;  consump- 
u  of  acra  or  other  solution  in  which  zinc  is  dia- 
.▼ed  ;  oonsnmption  of  depolariser. 
eye  will  take  a  Grove  cell  as  the  one  from 
liefa  to  make  our  calculations.  Here  wo  liavo 
ic  in  dilute  sulphuric  acid,  and  platinum  in  con- 
Htrated  nitric  acid.  Now,  G  l-'J  part^  of  zinc  aro 
liolred  by  *J8  parts  of  anhydrous  sulphuric  acid  ; 
erefore,  with  commerci:d  acid,  we  should  add 
ont  llU  grammes  of  acid  to  every  do  grammes  of 
le,  to  avoid  waste.  This,  of  course,  docs  not  suit 
practice.  Xow,  C  1'9  parts  of  zinc  combine  with 
parts  of  sulphuric  acid,  thus  :  Zn  +  SC\.H(>.  ^ 
)^nO'  T  II*  (we  may  ne<;lect  the  0H._.),  uod  form 
O'O  parts  of  zinc  sulphate  (neglecting'wator).  A. 
ttery  of  perfect  efficiency  should  give  one  umpore 
ar  for  1*2133  grammes  of  zinc  consumt'il,  or 
oald  give,  in  plain  English,  376  ampere  hours  for 
b.  of  zinc  consumed. 

The  quantity  of  zinc  consumed  to  give  one  amp^To 
nir  is  constajit  in  whatever  form  of  battery  it  is 
icd  (neglecting  local  action),  and  is  quite  iudc- 
mdent  of  the  E.M.F.  of  the  cell,  which  in  de- 
endent  on  the  difference  of  potential  between 
le  +  and  —  electrodes,  and  practically  also  on 
u  activity  of  depolariser  and  other  interfering 


The  E.M.F.  is  actually  produced  by,  and  is  pri»- 
tttional  to,  the  amount  of  chemical  energy  run 
bvn  in  the  cell  in  its  production.  It  is  evident 
kstthe  higher  the  E.M.F.  of  the  cell  the  greater 
rill  be  the  amount  of  work  got  out  of  it  for  a 
^rm  consumption  of  zinc :  hence  a  Grove  cell 
BTM  nearly  twice  as  much  power  as  a  Dauiell 
Ktbe  same  quantity  of  zinc. 

Savr  64*9  parts  of  zinc  form,  with  08  of'Bul- 
rinrio  acid,  iGO'O  parts  of  zinc  sulphate,  and  set 
Re  2  partfl  of  hydrogen. 

.  To  obviate  polarisation  (previou^ily  explained) 
le  oxidant  or  depolariser  (in  thin  case  nitric  acid) 
■ut  convert  or  oxidise  the  hydrogen  into  water 
I  (ait  as  it  is  liberated.  Now,  2  parts  of  hydrogen 
t^nire  17  parts  of  oxygen  to  form  water;  nitric 
■d  (XO^hO)  is  split  up  by  this  hydrogen  into 
itroni    acid     (NOaO)   and   oxygen,  thus:    H.. 

3fO,HO  -  NOHO  +  OHjj.  Now,  as  nitrous 
id  in  the  free  state  is  very  unstable,  this  splits 
>  as   follows:— 3X0H0    =    XOUO     t    X,.0, 

OH..  This  N^O.,  or  nitrous  oxide,  is  a  ciilour- 
n  gas ;  but,  un  nieeting  with  the  oxygen  of  the 
%  it  causes  it  to  combme  with  it,  thus  :  ^.,0.^ 

O^  =  N.Oi,  which  is  a  heavy,  nasty-smelling, 
Idi^h-brown  gas,  so  that  a  Giovo  cell  is  best 
aced  out  of  doors. 

Baring  written  more  than  usual,  I  must  post- 
ne  the  remainder  till  next  time. 

Electrician. 


BUotroIirsIa  of  Alkaline  Solutions.— 
aoording  to  M.  Duter,  in  the  electrolysis  of 
VMona  solutions  of  the  hydrates  of  any  of  the 
Kiliea  the  volume  of  oxygen  disengaged  is  always 
aubl^less  than  half  the  volume  of  hydrogen, 
bt  discrepancy  augments  as  tlio  size  of  the  posi- 
r«  electrode  is  increased  in  comparison  with  the 
(itive.  When  a  large  sheet  of  platinum  was  used 
r  the  anode  and  a  fine  wire  for  the  cathode,  one 
lame  of  oxygen  was  obtained  for  Jonr  of 
Mdrogen.  It  seemed  probable,  therefore^  that 
Be  new  ozysen  compound  was  formed  m  Uie 
Mtiolyte,  and,  if  so,  probably  the  conditions 
Udi  wooid  most  favour  the  continuation  would 
I  that  of  a  very  dilute  solution  traversed  by  a 
•Ue  corrent  for  a  long  period  of  time.  In  au  ex- 
riment  the  electrodes  were  separated  by  a 
MMii  partition,  and  after  a  current  of  0'3  ampere 
id  passed  through  the  solution  for  several  days 
■e  of  the  liquid  around  the  anode  was  drawn  off, 
id  heated  nearly  to  the  boiling  point.  Oxygen 
■e  off  freely.  In  repeating  the  experiment  with 
eh  of  the  alkalies  in  turn  it  was  found  that  the 
npOTtion  of  oxygen  evolved  was  sensibly  con- 
■itiTit,  The  oxygen  cannot  exist  in  the  form  of 
rimple  solution,  for  it  is  less  soluble  in  tlie  alka- 
■  tnan  in  pare  water.  After  the  gas  has  ceased 
oome  off  from  the  heated  solution,  a  further 
amity  is  evolved  on  the  addition  of  a  small 
■atity  of  acid.  It  appears  probable  that  the 
Tgen  exists  in  the  form  of  peroxide  of  hydrogen. 

Veiw  Xethod  of  Prepariner  Oxygen.— Into  a 
dlable  generating  apparatus  introduce  two  pints 
!  ecxnaereial  solution  of  peroxide  of  hydrogen 
i  percent)  and  a  pound  of  dilute  sulphuric  acid 
*&).  Into  this  mixture  allow  to  enter  gradually 
VDagh  a  safety  funnel  a  solution  of  800  grains  of 
lUuiam  permanganate  in  28  fluid  ounces  of 
rtcr.  Oxy^n  will  be  rapidly  disengaged  with- 
it  application  of  heat,  the  yield  from  the  above 
■entity  of  materiats  being  five  gallons.— /^tt^/i'.'/ri 
Pkarm,  tit  Zjfon, 

ISSECTd  lay  from  two  eggs  to  many  million  eggs 
r  annum. 


BEFLIES  TO  QUERIES. 

*«*  In  their  annoertf  Oorretp&ndenit  are  reepeet- 
fully  requeited  to  mention^-  in  eaeh  inetaneef  the  title 
and  number  of  the  query  aeked, 

[C18r»3.]— Bosee.— The  following  remarks  about 
the  cultivation  of  roses,  which  are  extracted  from 
a  communication  to  the  Jnnrnnl  of  J/orflcultnrc  by 
Mr.  D.  Gilmour,  jun.,  may  be  of  use  to  the  querist 
and  other  readers,  though  it  should  be  mentioned 
they  arc  extracted  from  one  of  a  series  of  articles : 
— '*  Many  cultivators  talk  much  about  roses  on 
their  own  roots,  and  though  a  good  number  of 
varieties  are  said  to  do  well  grown  so,  there  are,  on 
the  other  hand,  many  that  will  not.  One  of  the 
principal  advantages  of  budded  plants  is  that  they 
arc  cheap,  and  in  an  age  like  this,  when  quality 
seems  to  be  entirely  left  out  of  the  question,  and 
when,  as  happens  in  very  many  cases,  the  price  of  the 
article  is  apparently  the  only  consideration,  budded 
])lants  must  be  first  in  the  field.  These  latter  remarks 
are  not  intended  to  mean  that  I  prefer  own-root 
roses.  I  admit  they  might  be  interpreted  so.  I  am 
in  favour  of  good  well-budded  plants  ;  life  is  too 
short  for  the  others.  Another  advantage  that 
budded  plants  have  is  the  amount  of  time  that  is 
saved  by  the  purchaser.  As  far  as  price  is  con- 
cerned, some  reader  may  say,  *  I  can  buy  own-root 
roses  for  the  same  money  as  I  can  get  seedling 
briars.'  Granted  that  is  so,  wo  must  remember 
that  seedling  briar  roiies  are  large  well-grown  plants 
when  delivered  ;  otrn-root  roses  at  the  same  price 
are  generally  little  better  than  rooted  cuttings,  and 
If  these  make  as  good  plants  by  the  end  of  the 
following  season  as  the  others  are  to  begin  witli, 
the  purchaser  may  think  himself  fortunate.  Some 
of  the  newer  roses,  yes,  and  some  of  the  older  ones 
too,  the  flowers  of  which  are  very  desirable,  are 
such  puny  growers  that  they  must  be  budded 
])lHnts.  Wo  uhall  have  to  take  them  in  this  form 
or  else  go  without  them  altogether.  I  will  give  as 
an  instance  of  this  the  fine  new  rose  Lady  Marv 
Fitzwilliam,  which  with  me  did  not  make  enough 
wood  all  last  season  to  give  one  really  good  cutting 
per  plant.  *  But,'  says  somebody — some  Manetti 
man  probably — "  budded  plants  are  always  dying 
and  leaving  ^aps  to  be  refilled."  Well,  you  will 
not  avoid  this  by  having  own-root  roses  ;  these  die 
sometimes  too,  more  especially  in  the  young  state. 
When  once  established  I  admit  that  they  take  a 
lot  of  killing ;  the  winter  frosts  may  cut  them 
down  to  the  ground,  but  every  bit  of  root  in  of  the 
same  breed  as  the  parent,  and  spring  sees  the 
apparently  dead  plant  return  to  life  in  the  sending 
up^of  alot  of  new  shoots.  Budded  plants  under 
the' same  circumstances  would  give  us  a  rich  har- 
vest of  suckers  probably,  but  these  would  only  be 
briars  or  Manettis.  Of  course  I  am  assuming  that 
the  plants  arc  killed  outright,  but  where  they  are 
planted  properly  frost  in  these  parts  rarely  kills 
dwarf  roses  on  the  briar.  Again,  the  uprising  of 
suckers,  which  have  to  bo  contended  against  and 
removed  in  the  case  of  budded  plants  when  they 
occur,  becomes  here  a  blessing  instead  of  a  curse, 
as  all  the  suckers  that  arise  from  own-root  ])lants 
must  naturally  be  of  the  same  varieties  as  the 
plants  themselves.  Here  the  only  care  necessary  is 
to  remove  late  sappy  shoots  as  soon  as  they  api)ear 
— shoots  which  experience  |tells  us  can  never  be  ex- 
pected to  ripen  before  winter.  I  cannot  see  why 
the  vigorous  growing  roses  grown  on  their  own 
roots  should  not  do  quite  as  well  as  they  do  when 
budded  on  stocks,  the  greatest  disadvantage  being, 
in  my  opinion,  the  length  of  time  that  the  plants 
occupy  the  ground  before  we  can  hope  for  any 
result.  Somebody  has  argued  somewhere  that  if 
wo  compare  the  date  of  the  putting  in  of  the 
cutting  which  is  to  form  the  future  stock,  or  the 
sowing  of  the  seed  of  the  seedling  briar  for  the 
same  purpose,  with  the  date  of  the  making  and 
planting  of  an  own- root  cutting,  that  we  shall  find 
that  no  time  is  gained  by  having  budded  plants. 
Possibly  not,  but  we  can  go  into  the  market  and 
buy  stocks  ready  for  budding  the  same  season  we 
plant  them,  or  we  can  buy  plants  to  give  us  blooms 
at  once,  thus  repaying  the  nurseryman  for  occu- 
pying his  ground  growing  the  stocks  or  the  roses 
for  us,  while  our  own  gardens.may  be  better  utilised 
by  being  kept  gay  with  roses  in  the  mean  time.  If 
a  beginner  wishes  to  make  a  collection  of  own-root 
roses,  the  best  plan  for  him  to  follow  is  to  propagate 
his  own  ;  for  the  time,  cultivating  plants  on  other 
stocks.  In  this  way  he  will  not  sacrifice  the 
present  for  the  sake  of  the  future,  while,  on  the 
other  hand,  he  will  be  gaining  useful  experience  as 
the  days  pass  by.  The  most  certain  way  of  getting 
roses  on  their  own  roots  is  to  have  a  stock  of  dwarf 
roses  planted  and  in  full  growth.  The  business  is 
best  done  about  midsummer.  It  is  done  by  bonding 
down  a  branch  of  the  growing  rose,  after  making  a 
cut  under  and  beyond  a  bud.  The  cut  part  being 
pegged  down  about  an  inch  below  the  ground,  and 
a  piece  of  flower  pot  or  something  similar  having 
been  inserted  in  the  cut  to  keep  it  open,  after  which 
the  soU  should  bo  drawn  over,  roots  will  in  due 
time  be  emitted  from  the  severed  bud,  and  the 


branch  vthen  ont  away  with  the  newly-made  rooti 
attached  to  it  will  become  an  independent  plant. 
If  the  layering  is  done  in  early  summer  it  will 
generally  be  the  case  that  roots  will  have  been 
formed  by  autumn,  and,  that  being  so,  (J^e  branoh 
may  bo  cut  off  and  planted.  Where  it  is  found 
that  roots  have  not  made  their  appearance,  the 
cutting  off  of  the  branoh  had  better  be  deferred 
until  the  following  spring.  In  bending  the  branoh 
down  in  the  first  instance,  great  care  must  be  exer- 
cised so  OS  not  to  break  it  clean  off,  the  wood  of 
many  roses  being  very  brittle.  When  a  branoh  is 
cut  half  through  to  start  with,  very  little  pres- 
sure is  required  to  snap  it  off  altogether.  For 
holding  the  branches  down  I  find  wire  pegs,  which 
can  be  easily  made,  answer  best.  The  smooth- 
barked  roses  strike  readily ;  such  varieties  as  John 
Hopper,  Etienne  Lcvet,  and  Ulrich  Brunner  are 
good  examples  of  the  section.  One  or  two  shoots 
of  nice  firm  half-ripe  wood  should  be  cutoff  where 
they  can  best  be  spared,  without  crippling  or  dis- 
figuring the  plants.  Iz  they  can  be  cut  with 
heels  to  them,  all  the  )>etter.  The  shoots  should  be 
cut  up  into  pieces  about  lOin.  long,  rejecting  the 
soft  unripe  to^is;  each  cutting  should  have  two 
good  leaves  to  it,  and  be  cut  close  up  to  a  bud  at 
the  base.  In  the  case  of  those  with  heels  there  are 
always  a  lot  of  buds,  although  they  are  not  visible, 
round  this  part  of  the  branches.  I  may  say  hero 
for  this  very  reason  that  briar  cuttings  are  not  ad- 
vised to  be  cut  with  heels.  It  is  not  necessary  to 
remove  the  lower  buds  from  the  shoots  of  roses,  as 
advised  in  the  case  of  briar  stocks,  because  in  tho 
latter  case  suckers  would  be  simply  a  nuisance, 
being  part  of  the  stock  only,  while  in  tho  case  of 
own-root  cuttings  suckers  could  only  be  part  of  the 
roses  themselves,  and  therefore  welcome.  Still.  I 
think  some  successful  rose-growers  recommend  tAe 
removal  of  these  lower  buda,  and  so  the  beginner 
had  better  take  his  choice,  either  to  plant  the  cut- 
tings as  taken  from  the  tree,  removing  all  the 
leaves  but  two  at  the  top,  or  else  to  cut  ont  all  the 
lower  buds,  as  directed  in  the  propagation  of  briar 
cuttings.  A  cold  frame  in  a  shady  place  and  a  bed 
of  sandy  soil  will  be  great  aids  to  arriving  at  a  suc- 
cessful issue  in  this  matter;  but  if  these  cannot 
be  obtained  the  cuttings  should  be  put  in  verv 
firmly— planting  them  as  deeply  as  possible,  still 
idlowing  the  leaves  to  be  above  ground — some- 
where where  the  sun  cannot  shine  on  them.  If 
they  can  bo  lightly  syringed  with  cold  water  for  a 
few  days  after  plantin£[  this  will  assist  them  to 
retain  their  leaves,  which  is  desirable.  Under 
these  circumstances  a  fair  percentage  of  the  cut- 
tings will  grow ;  but  a  cold  frame  will  add  to  the 
number  very  considerably.  Where  a  frame  cannot 
be  had,  sometimes  a  square  wooden  box  might  be 
available.  I  f  a  piece  of  glass  be  procured  to  fit  the 
top  of  this,  and  if,  after  knocking  the  bottom  out, 
the  cuttings  are  put  under  this  box,  the  glass  being 
afterwanls  made  air-tight,  or  nearly  so,  by  means 
of  stripi  of  paper  pasted  round  the  edges^  nearly 
all  the  cuttin.i;s  put  in  will  strike,  and  tno  dead 
ones  will  be  the  exceptions.  Mr.  Taylor,  the  great 
grape  grower,  is,  I  believe,  the  author  of  this  very 
excellent  plan ;  at  any  rate  it  was^  I  feel  certain, 
from  his  writings  that  I  picked  it  up.  Cuttings 
must  be  put  in  while  the  leaves  are  on  the  trees 
and  the  sap  in  motion,  if  we  intend  to  be  success- 
ful with  them."  The  at>ove  remarks  seem  to  me 
to  put  the  would-be  rose-grower  in  possession  of 
the  principal  points  to  be  observed,  and  any  further 
information  snould  be  looked  for  in  the  paper  from 
which  I  have  taken  the  liberty  of  extracting  them. 
— Joiix  Hopper. 

[(!  1003.] —Harmonium. — Although  this  query 
has  been  partly  answered  by  one  correspondent,  I 
do  not  think  that  the  "  mystery  "  (if  1  may  so  term 
it)  has  been  yet  explained.  "  Queen  "  complains  of 
the  bottom  octavo  of  the  IGft.  not  vibrating  pro- 
perly. I  am  somewhat  inclined  to  think  it  pro- 
bable that  the  querist  expects  too  much  in  the  way 
of  tone  and  power  from  these  large  and  heavily- 
loaded  vibrators.  Broad  reeds  are  considered  by 
most  people  to  zequiro  a  greater  pressure  of  air 
than  that  required  by  reeds  of  narrower  scale.  I 
will  refrain  from  expressing  any  individual  opinion 
on  this  point ;  but  i  will  suggest  one  or  two  causes 
from  which  the  defect  complained  of  by  **  Queen  " 
may  proceed.  It  may  proceed  from — first,  insuffi- 
cient wind  pressure ;  second,  too  much  wind  pres- 
sure ;  third,  wrong  settinc  of  the  vibrators ,-  fourth, 
reeds  not  lying  perfectly  level  on  reed  veneer; 
fifth,  reeds  not  been  screwed  sufficiently  tight  on 
tho  pan ;  sixth,  imperfect  action  of  the  pallets, 
such  as  when  the  pallets  are  not  allowed  to  rise 
sufficiently  ;  seventh,  too  shallow  a  touch,  as  when 
the  keyrt  are  not  allowed  to  drop  sufficiently,  by 
which  means  the  pallets  are  not  actuated  to  the 
extent  required.  It  may  be  as  well  for  me  to 
note  that  neither  of  the  above-quoted  defects 
will  be  found  in  any  instrument  of  good  manu- 
facture ;  but,  if  people  do  not  give  a  reasonable 
{)rice  for  an  instrument,  they  cannot  expect  to 
lave  everything  in  first-rate  working  order.  The 
defect  in  "  Queen's  "  harmonium  may  proceed  from 
more  than  one  cause.  I  have  not  attributed  the 
cause  of  the  defect  to  the  condition  of  the  ^aiv^vk 
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"Qnwa"  hM  informed 

puk  from  >  good  nukv.    Bnoh  being 

oui,  Ijirainme,  take  it  for  gnatod  tbi 


Ui*t  he  pDrahued  hii 
--■-  b«ing  tha  out,  ir- 


long  letting 
)9  t£at  "  Qiifr 


I,  I  pr«>nme,  ttkt  it  for  enc 
alliigbt.  It  ''Qusen"  hid  uid  nothing 
manoBtioQ  of  the  pmn,  I  ihoald  hKTa  eaggeited 
other  woMf  (pertaining  to  the  aonndbou-d)  wbiab 
may,  or  mmr  no^  bftTe  been  tha  woie  of  tha  dateat. 
In  ttij  reply  I  bare  merelr  anggeited  aa  to  what 
may  be  the  probable  caoie  of  toe  defeoC  \  bat 
BiTiTe  at  a  definite  oonalaiioa,  and  alio  a  ooire 
one,  it  u  eueDUal  that  tba  initxameDt  ihoald 
undergo  a  penonal  eiamination  by  a  oompetent 
workman.  The  leedi  being  Bitave^  (which  are  a 
good  aa  money  can  proenie)  the  only  way  in  whiol 
-"--  defeot  ooold  arfae  from  the  reed*  ii  in  the 
tetUng  of  tha  toogaat  {  bat  1  leam  on  page 
'  " '"'  "'  ongna)  all  right  (at 

...  .  _  jadgment),  lo  that 
the  defect  doee  ncit  prooeed  from  any  conditionc' 
the  laedi  theDualrei.— G.  Fsybb. 

[SEOIIfi.l  — Kojileml  Oloek.  —  Would  "  Fiah 
kindly  iufann  ma  what  aiae  be  made  hii  bairel  for 

E laying  piano,  and  if  made  of  wood  or  metal  ?  ai  1 
aTe  Been  a  rery  old  one  made  of  wood,  and  play- 
ing fonr  tnnea,  with  doable  lerera  and  hammera  to 
wek  note.— J.  W. 

[62090.]— BntinutUon  of  HltrovanuidPluii- 
pborio  AmM  In  Uuiiirea.-'I  anppoae  by 
£jeIdbahl'B  method  of  nitiogaa  determination  ie 
meant  Ejeldahl's.  Thia  method,  I  Chink,  woald 
hardly  be  appiioabla  in  tha  oaie  of  Ditrogen  de- 
termlnationi  in  manarei.  By  far  the  moit  aaonrate 
ncooe«  i>  that  of  oombnstian  with  aoda-lime. 
"JLILH."  doea  nut  itate  whether  he  wanta  to 
eatimate  the  aolnbte  or  inaolnble  phoaphoiic  acid, 
or  both.  U  he  wiU  kindly  let  ma  know  what  he 
raqniiei  T  ihall  be  very  pleaaad  to  help  him.— 
Bbhbt  J.  Hakdy,  F.C.S.,  Sheffield. 

[6!I22.]— Cun  Stone.- It  would  be  diffionlt 
to  afmly    ateam.      Fainting  with   water-glau 
paraffin  wax  ia  oat  of  the  qneetion,  ai,  eren 
allowable,  it  has  not   got  oier  the  diffioalty  of 
gleaning,  which  mut  Im  done  fint.    The  itone  ' 
not  painted  or  enamelled.    I  did  not  know  inidi 
ooniae  waa  CTer  adopted  in  the  oaae  of  Caen  atoi 

"- with 

a  the 
nt.    Are  any  of  tha 


[62123.]- KoaatlnK  Bmetr  Wliesla.— My 
wheela  were  obtained  at  Buck'i,  Holbom,  and  are 
not  at  all  to  hard  that  the  hole  oonld  not  be  en- 
larged withont  racoane  to  a  diamond  tool.  I 
undaratood  that  each  >at  of  two  or  thiaa  whaeli, 
at  reoammend«i  by  "  Boa,"  wai  to  haye  ita  own 
ipindle.    Thn*  tba  objection  of  the  emery  wealing 


ta  looee  wonld  ni 


apply.— P.  C. 


d  pitob 
I  of  the 


[62I21.1~81nlae  aate.- Dimenaiona  of  eh 
gate  are  2ft.  by  2ft.  I  am  afraid  gutU  " 
cement  wonld  not  atlsk  on  the  wet  ai< 
gate,  for  at  it  ia  in  a  tidal  rirer  it  ia  neiar  dry.  I 
do  not  know  what  hydraulic  Dement  is :  tamebaTe 
■pokeu  to  me  of  Roman  cement.  Portland  cement 
diMS  not  set  quickly  enocgh  ;  beiidei,  the  side 
oannot  be  made  so  dry  oi  free  from  ooiing  moistnie 
to  let  it  aat,  eren  when  pare  oement  is  aaed.  I 
have  used  tarred  oanru,  but  it  only  laata  a  abort 
time.  I  ahall  be  much  obliged  to  "  I<  on.  Dor."  for 
any  fnrtbai  information. — ff,  C, 

f62l27.]  —  Plnlahlng     lUpanue    Work— 
TEanki   to  "  Fal  "   for  aeooad  renlf.      I    nhnnU 
obliged  for  a  small  a 

Jdon,  

be  glad  of  the  name  of  the  profeaaional  hi 

tiona,  aa  before  writing  m '  "-  -^  -    - 

Tain  to   the  professional 


died  in 

n  from  bim  w^at  kind  of 
soratcn-oratta  was  most  aaltable.  I  got  a  very 
good  polish  by  the  tue  of  floor  emeir  and  a  woollen 
mop.  Ia  a  lalieo  one  better  iaited  for  the  work?— 
r.  C,  Inver  Glebe,  Donegal. 

[6316^]— Soad-Baat  0«lTanoiuatar— I  can- 
not giTS  "  Bbnnt "  the  pteoiae  details  he  requirta 
for  making  a  dead-beat  galTanameter  i  but  if  be 
refers  to  JProt  Ayrton's  ''Praotieal  Electricity,"  I 
think  he  will  find  what  ha  reqnirei  on  pp.  76—79. 
I  hare  waited  to  lee  whethtr  any  of  your 

~  L  apondeats  wor'-"   — -'   '■--  --' ■-  -  - 

^Sad  am  rather 


^^  *u  tuuuiaf  wkbu  aiaouioi 
^^  information  aaked  for, 
•lemtl''^"?  statementa  which  can  be  foi 

teitboii^k-— Not  am  Elbctbiciam. 
[6216*1' 

Should  nc 


it  f 
have 


many 


. rfaoton?     The  ._     ._    

Interest  to  riaders,^  and  really  if  I  wanted  such  a 
bot^  I  should  ait  down  and  arrange  one  myself. 
The  names  of  be  men  would  be  entered  in  the  first 
eolomn ;  the  ime  lost  in  auothei  j  tha  time 
■otnally  worked  n  anothar,  with  atlll  another  for 
OTOrtiine,  wbl^  a  preaumably  paid  at  a  higher 
fat«.    Tliaraihovlbetwo  lineaforeMhnans,  10 


m  be  dearly  entered,  and  a  balanoe 


pay  for  work  aotually  dona,  or  if  by  time,  tmat  to 
tba  men  to  make  oat  correct  bills  ?  The  workman 
who  cannot  be  trusted  to  make  out  a  oorreot  bill 
should  nut  be  employed;  in  fast,  an  employer 
sboold  icorn  to  make  money  out  of  a  man  who 
would  defraud  him.- Nun.  Doe. 

[ii->li>;.]— Ohunber  Orvan.— Tha  spaoe  oc- 
cupied by  any  organ  should  be  as  mncn  as  will 
slloir  ea^  pipe  to  speak  properly.  "Pan  "only 
gives  one  dunension-— 6ft.  widtli — wbloh  will  h« 
amjjle.  hi  the  bigger  pipes  (for  the  pedal}  can  then 
f  i>rm  the  aides  of  tha  organ.  If  be  can  alao  allow 
i;ft.  eitiema  depth  and  12ft.  inhaight,  that  will  do; 
but  he  oan't  have  a  16fc.  open  nnless  the  pipes  are 
elbowed.  As  the  organ  is  for  a  "  ohamber,"  16tt. 
stopped  (Sf  c.  long)  will  be  all  that  is  adviiabla.  If 
"  Pan  ■■  can  refer  to  p.  2*fi,  Ho.  1 129,  he  will  find 
a  very  good  ipeoifisatiOD  for  a  two-man.  with  ped., 
which  he  can  vary  'in  aome  atopi  to  aoit  his  taate. 

[62171.]— Tnmlnr  CntiUod  Iron  Boll*.— Per- 
haps querist  might  laoaaed  with  Hnahet'a  ateel,  cr 
diamond  (boTt)  tools ;  bat  why  not  nse  emery 
wheels  ?- J.  C.  T. 


few  of  Whitworth'a  as  samples  ;  be  oan  get  them 
up  to  Uin.  at  moat  tool-shop*.— F.  G. 

[62194.]— Zitmnr  8ketohln«.  ~  The  details 
giren  in  the  "  E.  H.''  report  are  about  all  that  oan 
be  said.  Lunar  sketohing  ia  like  other  work  of 
the  kind,  and  all  that  aeems  to  have  been  snggested 
wss  that  it  woold  be  better  to  aketeh  on  a  large 
aoate,  so  that  the  minnte  details  could  be  shown 
larger  than  they  Diually  are. — J.  R.  U. 

[62196.]— Oolllera'  OreaM.- 1  don't  Icnow  this 

Eease  by  the  name ;  but  parbapa  it  is  this :  Tat- 
w.  Bib.;  pslm  oil,  Inl. ;  mineral  oil,  Igal.; 
plumbago,  lib.  Helt  and  mix  thorooghly  in  the 
open  air :  or,  dissolve  ^Ib.  of  soda  in  a  gallon  of 
water,  add  4lb.  taUow,  61b.  palm  oil,  and  a  gallon 
of  mineral  oil.  Melt  and  mix.  Perhaps  this  one 
will  be  better  :  71b.  of  tallow,  lib.  of  sagar  of  lead, 
l)lb.  of  black  antimony,  malting  and  stirring  well 
together  until  cool.  There  are  msnv  others  in 
baoknnmbere;  but  the  qneriat  ehould  really  ssy 
what  the  grease  is  intended  to  do,— NUH.  DoK. 
[63196.]— Font  OffloB  Battery.— The  battery 


iaauring  2ft.  in  lengtb  by  6in.  in  width,  and  biia. 
in  depth,  u  divided  into  ten  calls,  the  partitions 
being  of  ilate.  It  ia  coated  throagbout  its  whole 
interior,  inaluding  the  partitions,  with  marine 
glne.  Bach  cell  ia  anbdiiided  by  a  piece  of  porous 
porcelain,  about  3-16ths  of  an  inoh  thick.  The 
lino  platea  measure   S^iu.   by  2ia.      The  copper- 

Clatet  are  Sin.  square.  The  copper  -  [dates 
sve  a  Btrap  21in.  long  by  Jin.  wide  riveted 
to  Ibem,  and  bent  into  a  f|-focm  so  as  to  bang 
on  the  partition*.  Tbe  other  end  of  the  atrip  ia 
well  tinned,  and  ia  DouneoCed  to  the  sino  plate  by 
running  molten  sine  inlj)  a  closed  mould.  These 
alemanta  are  made  up  in  oouples  ready  for  uae,  and 
are  bung  over  the  alata  partitions,  so  that  tbe  sine 
is  in  one  cell  and  tbe  oopper  in  another,  Tbe  lino 
division  it  then  filled  op  with  pure  water  to  within 
a  quarter  of  an  inch  of  tbe  top  of  the  plate.  The 
copper  division  it  about  half-filled  with  cryatais  of 
sulphate  ol  copper,  and  ia  supplied  with  water  to 
about  tbe  same  level  as  tbe  siua  division.  Binding 
soiewB  are  attacbed  to  the  end  plates,  and  tbe 
circuit  oompleted.  In  about  two  dayi  aino  sulphate 
hat  keen  formed,  and  tbe  batte^  is  ready  for  work. 
Other  forms  oooaaionally  used  are  tbe  Leclanch^ 
and  the  Foller  cells.     I  do  not  know  what  cells  are 

naed  by  the  Crcrman  and  Frenoh  offiees NuN. 

Dob. 

[621 9S.]-I.Igbt.— What  is  there  to  explain? 
The  qnestion  ii,  what  did  tbe  lecturer  mesa  ?  for 
it  is  quits  orrtsin  that  one  osn  look  through  a 
sheet  of  glait  at  wbita  paper  without  finding  one 
edge  red  and  the  other  violet.— T.  P, 

[62228.1— Algabmlo  Qoometiy.— Ebbatuh, 
On  page  262,  aeoond  column,  line  47,  tha  teoond 
italic  "a"  ibonld  be  the  indefinite  artiole.  Ia 
third  oolamn,  line  12,  after  "of  another,''  add  "or 
of  any  Others.''- VLADIKIB. 

[622SS.}— Honer.- 1  think  there  is  a  simple 
teit,aB  follows:— Mix  a  spoonful  of  tbe  to-oaifed 
honey  in  water  Butil  it  has  dissolved,  then  allow  it 
to  stAnd  for  a  time,  and  if  a  powder  or  sediment 
forma  at  the  bottom  of  tbs  glssa,  the  compotitton 
it  not  pure.  This  will  not  apply  to  boney  partially 
or  wholly  crystallised  ;  thii  would  be  one  of  the 
test  tigns  (the  ci^stalliied.  I  mean)  of  pure  boney. 
But  there  it  a  ditftrenee  between  solidifying  and 
OTVstallising.  I  woold  refer  Mr.  ^akeipear  and 
othars  to  the  analysis  of  about  80  samples  of  honey 
of  Bnglith  and  foreign   prodsotion,  which  is  fully 


p.l3g,No.l44,Tol.XII.£.£.Aww, 
leei ;  or  K)  a  pamphlet.  "  Adnlteration  of  HtBsy, 
by  Otto  Hehner,  Esq.,  F.O.S.and  F.I.C.,pnhUib 
by  the  British  Bee-Keepan' AssMiatioD,  nkieSd 
from  J.  Enskla,  King's  Langley,  Bsrta,  Bt^SH 
Tbe  above  is,  I  think,  a  reprint  from  the  B.  B.J 
and  is  intereating  to  all  coosBman  of  soealla 
honey.  It  ia  anah  abominable  oompannds  ss  Ml 
Shakeepear  refeta  to  that  ditgoit  tha  publio  wit 
honey,  which,  if  genuine,  it  aliealthy,  wholtnM 
and  plaaaaot  food,  and  ahould  be  nied  in  em 
boutehold,  and  I  would  advite  all  to  ptscn 
another  pamphlet  from  the  tame  sonroe,  enlillai 
"  Honey  si  Food,"  by  F.  Cheshire,  Bsq,  F.RJU 
price  3d.— No  SlO. 

[62264.1— DnodoetmnlB.— Allow  me  Ihsn 
"Thata  Phi"  for  his  exhaattive  replj  on  im, 
deoimals.  It  fully  confirms  my  opinion  thst  10 1 
a  bad  nomber  aa  a  bass  for  oonnting,  and  hi 
practically  failed  beoaote  it  it  not  diviaibla  by 
without  a  remainder,  whereas  12  repraeenti  |,; 
i,  ,^,  Ao.,  the  fractions  uted  in  almost  every  ag 
neerinff  aboD  in  Bnrlabd  with  faoilitv.  There  si 
luredlfflt 

adoption  of  12T    Now,  if  " --•— '  -•"*  '-  « 

nnmiwr  requiring    the    rewest  < 
measore*  in  aotul  practiee,  tbs 
B— for  example,  f""  — '=  -  ■   '  " 
every  nnmber  iri 
with  a  circle,  the  i 

onivet.  It  can  be  divided  into  aii  equal  ptd 
more  qaickly  snd  more  accurately  than  into  n 
other,  tbe  next  being  S  and  4 ;  and  alto  in  tt 
counting  of  time  by  taking  12  aa  a  bate,  the  o) 
jeotionable  a.m.  and  pjn.  could  be  abollahtd 
scales,  too,  oonld  be  more  graduallydivided.  Whs 
it  it  couiidered  how  eiaily  all  oar  table*  ooiU  I 
converted  into  doodeclmala,  and  wliat  a  lai| 
amonnt  of  time,  trouble,  and  annoyance  in  tesnif 
ari^metic  would  be  saved  to  the  individaal,  it  it 
matter  of  lurprite  that  some  effort  hat  not  bm 
made  to  secureita  adoption  ia  England.  Astherasa 
atreadyiaexiat«ncel2moatbBinayear,  llbounia 
day,  12  pence  equal  one  shilling,  12 in.  equal  Ift-I: 
linei  eqaal  lin.,  and  in  troy  weight  I2oa.  eqntl  ill 
sndtheonnce  avoirdnpois  being  ,',lb.  oonld  slsgl 
Qtilised.    The  pence  table  ii    _  ~ 

form,  and  all  children  at  achool  are  taught t(t 
times,  snd  tbcn  there  is  tbe  doten  and  |ro<s,h 
aides  balvea,  quarters,  snd  eighths  innumeisU 
The  couolnsiou  one  arrives  at  is  then  that  twain! 
tbe  beat  praotioal  number  as  a  baae  for  o 
thai  our  present  heterogeneous  systems  ol 

weights,   and   messuTes,   which   would   ^ 

P hi) sdelphia  lawyer,  could  easily  be  conierttdj 
that  bate  ;  and  that  its  adoption  in  Bngltsd  n 
favs  much  time,  eipenae,  and  annoyance  le 
individaal,  and  would  place  at  in  a  fail  pOSitlH 
compete  with  other  nations.- H.  H. 

-  Get   "Ow 


B  aaked  what  it 

:',  would  fli 
i  u)  41/  inoiuaive.  Boafd 
imoneat  and  moat  oteftd  (2i 


[62316.]— Storaao   Cell  t. 
You  can  get  a  very  good  non-fuming  ti 
obtaining  Sullivan  s    chiomo-eulphario 
adding  oautioualy  twice  ita  bulk  of  watel 
slowly,  and  do  not  let  it  over-beat.    Tb 

1  aae  for  my  batteriea  ia  aoperior  to  tl 
cannot  publiab  tbe  compoflition  of  it. 
latora  of  beat  makcj  taking  a  charging  canal 

2  to  4  amp.,  and  givmg  3  amp.  at  3vollili>l 
■- weigh   41b.   per   cell.       They  give  "' 


.F.  than  tbre< 


eeila,  m 


:ePla 


—CUB.  Tbeae  oells  ■ 
1  coneitt  of  fonr  pli>^ 
in.,  or  thareaboats.  II  f 
ti  type,  and  d 


loity.  OmPM 
■arate  th*  pUM 
>od.     Iaoettk« 


If  Metart.  Shippey'will  supply  yoi4 
their  Woodward  platea  cut  to  year  aiie,  By,l 
plates  3in.  by  4  in.  active  aartaoe,  yon  can  gats  I 

use  an  ebonite  containiag  aell.  Fail  ing  thii  I 
had  better  uae  plain  lead  plaCei,  expctmgiM 
double  the  aurface,  or  96sq.in.  sarfaoe.  Thtif 
chase  a  small  pattern  "  diaper  toot," 
wood  carvers,  and  punch  all  the  act: 
(both  tidea  of  platea)  with  this  to  givL  . 
larface.  Use  lead  about  Jgin.  thick,  and_dD  i 
charge  above  16  ampere  boura  oapaoitj 
Bulpauric  acid  dilated  to  6,  and  BeparaL- 
oarefullj  by  slips  of  paraffined  wood. 
OBt  your  platea,  leave  lugs  on  them,  and  suhMqi 
the  whole  plate  in  the  acid.  A  good  plan  to  Bn 
the  oell  is  to  pour  melted  paraffin  Jin.  thick  la  tti 
larface  of  the  acid,  and  lat  it  aet.  Then  with  s  til 
wire  make  two  small  holaa  through  this  to  slM 
gas  to  escape.  Tbe  heating  of  tba  cells  inohsi|M 
remeltj  tbia  paraffin,  whioh  is  an  advantaga.  B 
you  buv  tbe  oells,  chsrge  as  follows.  Tske  dl 
lampi  [abont  110  voile),  and  arrange  in  panlH 
but  in  series  with  oell* — Le.,  aarry  a  wire  fKB  -f 
dynamo  brutb  to  one  of  the  binding  aeisn  ■ 
each  lamp  holder.  From  the  other  bindmg  B«N 
on  each  holder  carry  another  wire  to  tha  thnstsA 
arranged  in  aeries,  and  then  on  to  —  bmth.  T* 
thus  give  3  amperes;    charge  aix  hours.    If  jti 

r -  imiJalora,  give  2  ai        ■  - — 

in  down  tbe  oetli 
no  corrent,  and  eharp  m 
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irsstion.  Ramembet  to  lerens,  and  charge 
|ii>l  mmonat  id  th«  oppoaltc  dirMtion  Ukii 
met  at  long  u    oiigiul    ofamrga.— Blbc- 

0.]— Ilivtiire  Tra*«.— A.  dnmnij  SgniB 
4oU  woold  batter  illnitrata  tba  meriti  of 
■1  tlMD  B  Tecy  rough  p«ti-wid-iiik  Aetoh  ; 


V  I  (end  it  So.  I,  bock  riaw;  Ho.  2, 
sir  J  No.  3,  tha  pad,  with  arou-itnip  p»u- 
hip  and  buttock  betwaan  thighi  IvopM  dd 


•tod.  Tbii  baing  done,  and  the  pad  oan- 
aed  on  aaat  of  mptare,  tke  laid  orou-itrap 

witk  tfaa  fingen  {jntt  balow  tha  loop^ 
tnpnHaiaud  reiU  Kgainit  tbs  neok  of 
id.    Tbi*  U  a  laft-iidfl  inguinal  laptma 

Terr  wven  and  painfoi  one  for  many 
led  long  ago — but  tba  trauhu  naveibean 
I  a<  a  pteoantionar^  meainre  ;  a  good  fit  it 
nbla.  Penont  with  prominent  buttooke 
r  fitted  1  the  lower  edge  of  the  belt  should 
>ted  b;  the   hip  bonae.    For  thin  men  I 

■Inpt  made  of  lolidmbbar;  tbeae  eiar- 
ntpneenre  on  tbe  pad,  beiidei  yielding 
nenta  of  tbe  body,  and  a  looie  oOTaring  of 
leather  will  render  thom  more  oomf  ortable 
luer.  la  all  tba  mora  aoseuibla  forma  of 
md  partieolarly  In  vmbilioal  mptnie,  the 
I  pwl  I  lately  deacribed  oan  be  aabetitntwl 
nua-pad  and  worn  on  uma  bait.  Thoie 
tot  like  the  troable  of  making  the  Utter 
■TO  it  made  of  lolid  rnbber,  with  Tolaan- 
•rial  at  the  top  to  oarrr  the  atade ;  thfi 
Lthed  onoe  ■  week.— 


t  lifetime  if  w 


;j[Soi 


luao  (SOo.p.)  —To  Hb.  BoTTOtrK. 

of  F.H.'i,  loolnaiTe  of  pole  pieeea, 

SjJlD.  long  ;  width  of  F.M.'i 


z^: 


t  be  laminated).  Wire  on  Geldi,  So.  30, 
jre  on  amatora,  lib.  Ho.  10  d.o.o.  Ym,  a 
i|1b*  wonld  dilTa  it  eaaily.  Cannot  wy 
nawoaldgetaolBoiantiteam  up  framgu. 

riae  of  meehine,  if  all  be  homa-mada. 


[62386.]— Klerophone  OoU  and  Tolaplians. 
— HaTing  tried  tba  aiperiment  mnelf  and  ob- 
tained good  remit*,  I  will  explain  to  ••  B,  B.  U." 
how  1  Donatmeted  tbe  ooil  and  how  I  eonnaoted  it 
witii  a  mioiophone  and  a  Bell  telephone.  Haka,  a* 
ihown  in  Fig.  1,  ■  hollow  cylinder  A,  in  whioh  U  a 
bundle  of  iron  wicei  B.  Coil  ronnd  it  a  firat 
helioa  of  oopper  wire  B  (iaolated  with  ailfc)  aboat 
fire  yards  in  length  and  iuaa.  in  diunater.  Coll 
on  tbe  top  of  tha  firat  helix  a  aeooad  wire  1,  the 
diameter  of  whioh  ia  imm.,  and  60  yardj  in 
leogth  or  more.  The  eoU  ia  then  ready  for  tba 
azparimetit.  Connaat  the  firat  helix  with  a  mioro- 
phoneH  (Fig.  2),  and  •  battery  of  biahromata  of 
potub  F  (one  or  (wo  alamanta— Bnnaen  will  do  ai 
well),  and  the  aeooad  with  tha  Bell  telephone  T. 
I  have  tried  different  kindi  of  miorophooea,  bnt 
Che  one  tketohsd  in  Fig.  8  wu  the  moat  inoeeeifiil 
u  telephonia  transmitter.     It*  arrannimeat  ia  doe 

0  a  Belgian  telegraph  operator,  and  adopted  by 
levaral  telephonio  aompanias  M  tranamittar.  An 
irdiaary  box  A  B  C  D  (Fig.  S),  of  whioh  one  aide 

1  ia  a  very  thin  pine-wood  plank  (only  faatened  by 
iJis  aida  I  J),  OD  'whioh  tha  miorophone  u 
-ittaahed.  OLMatathe  three  gaa-oarbon  pisoea. 
By  angmenting  the  number  of  pieoe*  o,ai  in  Fig.  1, 
ihe  microphone  ia  mora  aaniitiva.  The  part  o 
(Fig.  Ij  of  tbe  microphone  Tibrating  removea  the 
inrreat,  wbiob  gifei  riae  to  a  direct  or  inTarae  in- 
Inced  cnrreat.  Thit  lait  aoU  on  the  Bell  tela- 
lihooe.  Tha  coil  nan  be  diipenaed  with  ;  no  greater 
i>attary  power  ii  naoeaaary,  and  it  ia  moat  likely 
i.hat  the  wire  of  the  Bell  telephone  would  be 
lamaged  by  apatking.  The  iotarpoaitioa  of  bIbo- 
i^rio   ooil  ia  oaad  far  loug-diatauoe  telephony. — 

CKABL&a  DE  HASaB. 

,  _339.]— Q.B.a.  I.oooa.^1  think  it  ia  probable 

that  the  loco,  to  which  "J.  T.  L."  refara  i*  one 

which   ia  employed   on  the  Q.B.R.  tramwafi  at 

Oraat  Yarmouth  daring  the  herring-fiahing  aeaaon 

ii.,    October   to  Cbriitma>~-a>  the    date    and 

iriptioD  given  oorretpond  with  ttiat  of  ac 


aity  of  ai 


indaiD 


le  ther 


I  beliei 


inly  nied  daring  tha   herriat,  , ,.    __ 

iMingin  naa  at  other  parte  of  the  year  to  convey  the 
iracka  of  fiah  from  the  fiab  wharf  to  the  gooda 
(Ution.  It  ii  fitted  with  an  alarm  bell  inetaad  of 
tbe  ninal  whittle,  and  worka  very  ailently.— J. 
HOOBES. 

I  8KI.1— DakdBIaok  on  Brua.—I  am  obliged 
to  "  Hendon  "  for  hia  reply  ;  bat  it  la  not  what  I 
reqniie.  The  method  ha  mentiona  i>  well  known 
?,  and  ia  the  oorrect  thiog  for  biackiDg  tha 

B  of  tubaa,  Ao.,   nted  for   optical  pnrpoiaa. 

What  I  require  ia  a  matallio  deposit  prodaoed  either 
by  dipping  or  by  actioa  of  a  battery,  and  ahonld 

It  ocme  off  or  tara  bright  by  rubblng.-~S](. 

[62S52.]— Antinptto  DraulnK.— I  alwaya 
carried  with  me  a  ttottle  of  oacbolited  oil — pure 
id  oil  and  pare  oarbalic  acid.  Tbia  must  be 
properly  prepared  by  a  good  ohamiat,  tha  bottle 
irarmed,  and  ahaken  btiaUy  before  uae.  For  very 
plight  cota  1  aie  ohloralnm — atyptic,  antiaeptic,  and 
utringeat.  A  rag  dipped  in  this,  and  kept  wet 
-irith  tha  aame,  heali  like  muia  —  one  part 
hloralara  to  three  parti  water.  Chlotmlom  woe) 
.a  alao  aold  :  tbia  la  merely  ootton  wool  ready  pre- 
pared tor  application. — B08. 

[eS3SS.]—A»tUeptIaDrMBliir—Hr  object  in 
givmg  a  reply  ia  principally  to  iniiat  ont)t«  ikM«a- 


long  lince  ii 

conaider  it  a  Tery  uaogaroi] 

wound,  ai  the  atltohing  mnat  exoite  mora  or  laaa 

Kwerrallr  to  infiammation.  Theory  la  not  to  be 
pendadnpon  at  all  lnmedioina,forUieopeTatlau 
in  the  liviog  liody  tranioend  onx  powers  of  theo- 
Tiaing.  Thui,  oommon  aalt  U  a  (tiong  antinpUo: 
thertfore,  theoFBtioally,  aalt  when  put  into  a  woaiM 
oagbt  to  hare  a  beneSoial  and  aootbing  affeot, 
inatead  of  having,  u  it  doaa,  an  injorloua  and  rery 
irrilBting  eBect.  Oonaidariog  the  antiaeptlc  powar 
of  the  mild  boracio  aold,  we  ahonld  axpaet  tikat  the 
liquid  Impure  eaibolio  aoid,  that  blaek  Tanomon* 
divinity  of  tbe  preeant  time,  ought  aoon  to  beoom« 
a  broken  and  fallen  idol.  It  ia  la  the  antiaaptio 
action  of  the  blood  alone  that  the  onre  sboold  be 
left  aa  much  aa  poaiible;  and  aocordingly  the 
blood's  curative  aotioa  ahonld  ba  aiaiated  by  in- 
ducing eaay  circaiatian  in  the  aore  Seah  with 
emollieut  ointmeuta.  I  agree  with  one  oorre- 
■poudent  that  cold  water  ihould  be  avoided,  for 
though  cold  itaaif  ii  beaeficiaL  yet  I  look  upon  the 
aatringeot  prinoiple  of  water-dreaatag  ai  not  only  a 
humbug,  but  aa  to  some  extent  injniioua.  As- 
tringent* are  of  the  oppoaite  nature  to  emoUienta, 
and  if  emollieut  apermaoeti  ointment  ii  foood  to 
serviceable  ia  eiteraal  inSanunation,  by  what 
reaaon  oan  it  ba  auppoaad  that  aatriiuaDts,  pro- 
dnoing  the  oppoaite  eoeot,  oan  alao  be  of  aervioe  in 
the  aame  caaaa  ?  The  aatringent  effect  impedee  tiie 
circulation  of  tbe  blood  through  tha  iniujad  flash, 
whereaa  the  emollient  eSect  promote*  ita  cironla- 
tion ;  and  which,  I  woold  xk,  ia  the  better  prin- 
oiple aceordiag  to  reaaon  ?  Clcanaing,  however, 
with  tepid  water  and  soap-lather  ia  often  Inneficial, 
I  do  not  agree  with  another  oorreapondant  that 
sticking-plsater  thould  be  diaoarded,  for  it  i*  often 
very  useful,  both  on  account  of  the  protective 
maobaaic&l  ooatiag  it  auppliea,  and  by  Its  keeping 
tha  edge*  of  a  woimd  close  together.  Iwoulduot 
think  of  patting  atioking-plastar  on  an  inflamed 
akin  ;  bat  I  find  that  nothuig  ia  so  good  for  a  ekin 
affected  with  itching.  Perhaps,  in  general,  tha 
best  BOOthiog  application  for  wounded  or  inflamed 
part*  is  vaselioe.  This  snbitanoe  is  perfectly  free 
I  from  any  acrid  or  irritating  quality;  It  nevet 
'  beoomaa  rancid,  eontaina  no  oxygen,  and  has  a 
I  strong  penetrating  power  which  make*  it  aoak  into 
'     "  "  iidtag  the  unilghtly  appearaue* 

ug  equala  vaaelina,  whan  early 
.  irieoce  teaohe*  me,  ainoa  it  onraa 
without  giving  it  tbe 
tbe  other  uagoenta  give 
should  ba  Btrongly  agalDtt 
Uons  of  any  description  oi 

am  oonvinoed  that  they  nave  Dauaoa  ue  loasoi 
many  a  limb,  and  even  many  a  life.— AM  APOTHl- 
CABI. 

[623G7.1— I^TelUnr  S«oUnar7  by  Spirit 
level.— Say  oaating  is  a  large  marine  ojlinder, 
weight  SO  tona  or  so,  to  be  laid  down  and  levelled 
for  erection  of  angioe.  Get  chocks  of  about  tha 
right  height  to  suit  tba  level  of  the  Boor,  and  cat  to 
aoittheahape  of  under  side  of  OMtiDgfaomeoastinn 
have  a  rounded  01  ansnlar  abap*  to  suit  1  Inea  of  bMt\., 
ithatra'  "-    * .-.— \ 


troDg  penetn 
he  fiaah.  Fo 
of  a  acre  lip  nothiug 


iuumed  aorSkoai,  a*  I 


try  choek*  over  with  atraiaj^MAu  «]&.^wl4.^-val- 
diina  wftkiln.  Vin.  Va  So,   <a^  -Siii  ■*%  *  y"^. 
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iron  wedge:  let  luuting  doirn  oa  the>e,  Iny  n 
■traight-edge  acro»  (»  plnne  face),  nrd  try  with 
level ;  if  low  at  one  part,  esie  the  ireiBht  of!  weii^i 
With  cnDe,Hnd  drive  wedges  in  undec  Ion-  part  with 
tore  hammer,  then  try  aeain ;  keep  on  thus  till  true. 
It  ia  beat  to  iuat  ease  the  weight  all  weijaes  with 
......  .     .      .  ,  ..._a  ._jjji,.  1,^, 

hocka  and 
-  ,      --  „.  -  „  .  '<■  forthi* 

job,  aa  the  elasticity  of  rope  enables  yon  to 
regolate  the  euiug  atraio  with  gsetX  nieety ;  while 
with  chains  there  is  a  solid  lift  or  nothing,  Of 
course  there  mnst  be  two  planed  horizontal  fnoegat 
light  angles  on  lop  to  IofcI  from  ;  centre  lines 
ITOold  do,  bat  with  planed  faeea  there  is  no  mistake 
it  planiog  ii  trae,  aa  it  abonld  be.— G.  S.  Pardoe. 
[fli303.]— Inooms-Tax.— I  would  »dvi*e  F, 
Korner  to  write  to  the  solicitor  to  the  Comiais- 


it  Somi 


It  Hud 


will 


--ply  abont  whio_ 

liitake,  and  then  coiumunicate  the  in 
tie  EnULISU  UkCUAMC,  as  I  fee 
nieful  to  many  of  its  readera. — A] 


[n^SCa.]— Silk  nnderclathinff.— Some  yearii 
Bgo,  when  I  landed  la  Kagland  after  a  long 
■ojoQm  in  snony  lands,  I  got  an  attack  of  bron- 
chitis lasting  many  wcoke.  I  bethought  me  of  the 
electrical  virtne  of  eillc  vests  (or  rather  non-ooa- 
duoling  and  calorific  properties,  as  described  by 
medical  wril«ia),  and  have  worn  spnn  ailk  nnder- 
leof  my 


They 


■ eipen 


medioal  visits.    Several  ladi 

have  followed  my  advice,   and  always  wear  thia 

material,  of  which  tbey  speak  highly. — Bos. 

[623TG.]—AaDiuiial*taTa.— For  oliviana  reasons 
I  may  not  mention  makers'  names ;  bat  taking  the 
■UQU  type,  giving  about  i  volts  per  cell,  and  using 
cella  having  plates  about  lOin.  by  Sin.,  you  would 
Deed  three  caU*  if  yon  run  yoni  lamps  in  parallel 
ninmit.  There  should  be  at  least  four  pairs  of 
plates  in  each  cell,  so  u  to  get  anOicient  duralioa 
of  current,  Tha  charging  current  should  be  about 
7  to  Sampiresj  the  discharge  onn  be  as  much  as  12 
ampi!rus.  Oatside  menanre  of  cells,  lOin.  by  13in. 
liy  12iQ.  [  price,  with  plates  ready  furoied,  from 
45s.  tu  eOt.  per  oell  of  nine  plates.— S.  tiOTTUNB. 

[ti237S.]— AoonmulatorB.  —  To  Ohmosd.— 
Ilepends  on  the  maker  of  your  1am[w.  If  of 
Bhippey  make  they  take  about  1'4  to  1-&  ampbre 
eaah  ;  but  if  of  Swan  make,  abont  1-8  smptre  (I 
do  not  know  if  the  Bdisoa  Swan  Co.  oao  malie  low- 
resistance  lamps  without  infringing  other  patents, 
*■  they  only  gained  the  day  for  fitgh-resi  stance 
lamps,  for  patenting  which  Edison  would  on- 
donbtedly  have  been  the  first  in  the  field  but  for 
Iiane  Fox).  I  will,  therefore,  treat  the  lamp  as 
Sbippey's.  Sii  lamps  will  in  this  oiue  take  <•> 
-ampi-Tes,  and  the  nearest  storage  cells  to  those  yon 
lequire  will  cost  you  17s.  eaeh,  or  £S  lOn,  for  the 
ten  oelia  you  will  need  (thoy  give  two  volM  per 
>cell).  If  you  want  portable  cells  they  will  cost 
JSi.  each  or  £9  the  set.  Your  dynamo,  if  shunt- 
wound,  is  ?nst  the  thing.  Yon  will  obtain  full 
jnstrnatians  ua  purcbasing  the  cells.  Siie,  S  by  8 
ty  lOJin.  over  all  per  cell ;  weight  (charged  with 
soid)  abont  B21b.— ELECTaiclAtJ. 
'  [G2377.]—Iiilulsiit.— Those  most  in  use  are 
carbolic  acid,  oreoaote,  and  tutpenlino.  The  best 
inbslsn  are  made  like  respirators  to  cover  nose 
and  mouth,  with  valves  of  indiarubber  so  as  to 
catiae  only  the  iuspiratioos  to  come  through  the 
box  in  front,  which  contains  the  inhale ot  (miied 
with  fiO  per  cent,  spirits  of  wine],  poured  on  cotton 
-wool.  Some  chemista  keep  them  in  stocky  and 
most  surgical  Injlrnment  makers  have  them.  For 
acute  brcinohitis  iodine  tincture  poured  on  *  jug  of 
hut  water  and  iDtaaled,  ii  very  aaeful.  For  my  own 
nae  I  Qmd  tcrpentina  used  with  a  respirator  as 
above  {but  without  spirilaof  wine),  combined  with 
ten  drops  of  pure  terebina,  taken  on  sugar  three 
times  a  day,  very  offioapioas.— B.Sc.,  Plymouth. 

{62379J— AaooBtlo  Telephonea.- Why  does 
Mr.  W.  B.  Rogers  oocnpy  space  with  an  engraving 
and  complain  that  inetiuotions  privately  received 
have  failed  to  enable  him  to  Dairy  ont  hia  desires  ? 
He  could  have  found  (oil  particulars  by  referring 
to  the  indices  of  back  volame*.  The  wooden 
pulleys  will  not  do  at  all.  The  braoketo  ibuald 
carry  a  piece  of  rubber  rod  (a  rubber  cork)  throngh 


benda  of  46'  initead  of  one  of 

, ,  jse  two  wire  loops,   but  on  no 

It  bend  the  line  at  an  angle  of  00'. — NuH. 


9tP.    If'n 


Doa, 

[62393.]-Pnmp.— The  Uit  rotary  pnmp  I  ha' 
used  for  oil  is  of  Americao  make,  and  consit 
Bimpty  of  two  tooth-wheels  gearing  into  ui 
another.  The  wheels  are  nicely  turned  and  pitche 
d  of  coarse  pitah,  aboat  6in,  outside  dian 

,  the  whole  fitted  in  a  oaae  aingly, 

irojeotiog   through 


and  4ia.  wide,  tlie  whole  fitted  in  a  oaae  aingly,  and 

epiuBle  of  one  wheel  projecting    through    a 

~)r  drirJng  ft»'"*)n  BantSaa  M  '—"'-t^ 


a9J-4aq.in.,  and    the 
^lalb.  absolute  preaau 


delivery   at  top.     The  suction   is    formed  by  the 
teetli  leavini;  each  other,  and  the  forcing  by  them 
[noshing  together.- T.  C,  Bristol. 
rc2391.]— Engine    anory.— Area  of  cylinder 

=  42'    X   ■^»i■^    =    l""--'-  '-      --'    ''--    

preiauro  of  steam  of 

at  i    stroke   =   45    x    '  "^  '  "''°"   =    15  x    20D8fl 

=  ni-4Slb,,  from  which  resistance  of  atmosphere 
(If  anon-oondennlng  engine)  +  2lb.,  or  a  back  pres- 
sure of  21b.  of  a  conden  sing-en  eine,  must  be  de- 
ducted for  effective  pressure.     In  the  forr 


[C2391.]—BnBine  Qaery.- 1  da  not  exactly 
nnderstmd  what  is  here  meant  by  theoretical 
calculation,  as  the  method  implying  the  use  of  the 
hyperbolie  logarithm  of  3  can  be  fairly  called  a 
purely  theoretical  one.  Aocording  lo  the  latter 
method,  we  first  calculate  the  mean  pressure  j> — 

p  =•  r  (I  +  log.  hyp.  3). 

HereP  =  4G,  and  log.  hyp.  S  d  I-09e33!54,  there- 
fore p  =  ]j  X  5-09833354  =  ai,47Jlb.  Presiure 
on  a  piston  3tt.  Rin..  or  42ia.  diameter,  4-2'  x  OlSbl 
X  3I-47J  =  4!i(>OU-T341b.,  and  the  number  of  f oot- 
poands  for  one  stroke  4a6lKi-724  x  5  =  aisua.l  62, 
from  which,  however,  there  should  he  deducted  the 

GODERT. 

[62334.]- Flantuff  CaBtlng-.- 1  have  iust  got 
over  fl  similar  difTujulty  by  fixing  a  vertical  cutting 
frame  in  holder  with  a  suitable  milling  cutter  on 
end  of  spindle  (which  projects  through  frame  at 
both  ends),  and  on  top  1  li>:ed  abatidle.  With  one 
hand  I  gave  a  steady  pull  at  handle  of  table,  and 
with  the  other  drove  the  cutter.  I  could  du  tha 
hole  out  the  niie  you  indicate  in  abont  an  hour  and 
a  half  thus,  and  make  a  good  job.— T,  C,  BriatoL 

[62395.]— Siemens- Alteneok  I>ynamo.— The 
reason  why  your  dynamo  doea  not  work  is  self- 
evident.  Yon  ace  innning  it  as  a  series  dynamo, 
yib".n,  from  the  great  resistance  of  the  field-magnet 
ooile  as  compared  t'l  the  armature  eoils,  it  ahoald 
be  run  as  a  ahunt  dynnmo.  Couple  one  lleld- 
magnet  wire  to  one  brnsb,  and  the  opposite  field- 
magnet  wire  tu  the  other  ;  then  connect  each  brush 
to  one  of  the  terminals.  Hntating  now,  either  in 
one  direction  or  the  other,  will  canse  the  dynamo 
to  work.  Which  direction  you  must  rotate  will 
depend  on  which  wire  you  have  coupled  to  the 
Dpper  broth.  This  machine,  all  beiogoorrect,  will 
probably  light  four  or  five  Oc.p.  lamps  of  6  or 
7  ohms  resistance.— S.  BOTTOSE. 

[6239C.]—Meronry.— Strain  through  leather, 
treat  with  HNO,,  and  waah  with  water.  Have  you 
tried  distilling  it  with  a  retort? — Ala^. 

rn-239fi.]— Heronry.- This  is  pnrified  by  dia- 
tillation  ID  an  iron  retort,  the  mercury  passing 
over  in  vaponrand  re-liquefying  when  cool  enough. 
Beware  of  tha  vaponr,  which  is  poisonous.  It 
should  be  collected  in  an  iron  reeeiver,  kept  cool 


[02337.1- Bnylno  and  Boiler.- If  the  engine 
is  run  at  20O  revs.,  and  with  801b.  steam,  cut  olf  at 
j  stroke  in  h.p.  cylinder,  it  would  indicate  about 
2F1.P.  or  alittlelesa.  1  think  the  boiler  i>  about 
right  if  I  correctly  understand  it  as  regards  site; 
but  should  not  care  to  work  it  above  601b.  if  only 
of  Jin.  copper,  I  cannot  answer  your  question  re 
propeller,  as  it  is  out  of  my  line.  Perhaps 
"  Kngioeering,  Maacheitei  "  will  answer  this.— 
T.  C,  Bristol, 

[G2398.]— Bluorlne  Isolatwl.- To  obtain  pure 
fiuorine  UF  is  decompoaed  by  electricity.  At  pure 
HF  does  not  conduct  electricity,  a  little  KlIP,  is 
added  to  the  UF,  and  the  mixture  placed  in 
a  U  platinum  tube,  lo  aa  to  fill  the  bend  of  tbe 
tube.  The  llmfas  are  closed  by  stoppers  of  fiuor- 
ipar,  and  the  electrodes  of  a  battery  pass  through 
the  stoppers  into  the  liquid.  The  electrodes  are 
made  of  platinum  with  lU  per  cent,  of  iridium. 
The  U-tuba  is  placed  in  a  cooling  mixture,  and 
kept  at  23'  C.  The  pure  fluorine  thus  obtained  ex- 
plodes with  H  even  in  the  dark.  Free  Uuorine 
possesses  all  the  properties  of  CI,  but  in  a  stronger 
degree.  It  is  kept  in  leaden  bottles,  u  it  attacks 
the  silica  in  glass.— Alak, 

[62398.  J — Plnorlne  iBol&teil. — Some  slate  that 
they  have  obtained  fiuorine  in  a  fiee  etate  ;  but 
whether  tbey  have  aatoallv  done  so  or  not  it  is 
diSoult  to  say.  A  method  by  which  it  Is  sUted  to 
have  been  obtained  is  by  heating  in  a  slass  tube 
hermetically  sealed,  mi  bo—  -^•-•-  *fia  aiifau 
been    eihaosted.  afawlll  '^ 


have  no  aotiun  on  glaiH,  except  in  the  pr 
moisture,  when  its  action  ie  timilar  tc 
hydroflnoric  acid.  It  ia  stated  to  be  a 
potassinm  hydroxide  with  the  formation 
Slum  anoride,- Ue.VRT  J.  Uabdv,  F.C 
field. 


Fluorlna.  ■ 


[62393.1- Isolation    of   Fluor 
Co:nj,U,  firi.liu  for  July  19,   18fl«, 
M.  U.  Mciiaan,  conUinicg  an  accouci  o 
periment   of    submitting     bydroRen    Ui 
electrolyeis:     At  the  negative  pole  hydr 
lected,  and  at  the  positive  pole  a  gns  hav 
properties      wan      disengaged.       This 
colourless;  cryst;illised  silicon   burnt  ir 

Beat  brilliancy,  sulphur  took  fire,  iod 
oed,  losing  its  colour-.  It  decompos 
produoing  oione  and  hydrolltiorin  acid, 
bodies  were  violently  attacked.  Metals  ■ 
roded;     hut    chiefly  on  the    surf.irc    ut 


opinion  given  is  that  the  gas  is  nuurine. — 

[fi239D.]— Tallow.— I  believe  th^t  k, 
stirred  nntil  just  ready  to  act  is  apractica 
thia.-T.C,  Bristol. 

[62401. J—Theimo.  Battery.— Should 
be  thcrmo-pile?  If  so,  I  may  say  I  cot 
one  precisely  as  directed  in  the  I 
MechAMC,  Vol.  -\XIIL  Xo.  yJO,  T 
which,  when  boated  by  phicing  a  l^i 
burner  paraffin  lamp  alight  in  the  inside, 
a  beautifully  steady  current  of  12  to  II 
If  you  have  not  access  to  the  above  nui 
again,  and  I  will  write  out  a  condensation 
benefit.— 9.  B OTIOSE. 

[62 10'2.)— Model  Loco.- You  had  bet 
this  a  model  of  broad-gauge  loco,  so  as  lo  g 
of  room  for  fire-box,  which  intty  then 
square,  body  of  boiler  I2in.  by  .iin.,  with 
tiihci.  You  will  then  be  able  to  bum  ct 
T.  C,  Bristol. 

[62 102.]— model  Looomotlve-— I  rei 
"Chemin  de  Per"  to  increase  the  dil 
cylinders  to  l^in.  if  possible.  The  hoil' 
be  5in.  diameter  and  about  12in.  lung,  ou< 
box  64in.  long  by  4jin.  wide  and  j^in,  di 
centre  line  of  barrel ;  inside  box  copper  (>ii 
4in.  wide  and  6in.deep;  metal  all  ,'in. 
water  space  of  Jin.  should  be  left  all  roun. 
increasing  to  about  Jin.  at  top.  There  ( 
tea  hrsss  tubas  jiu.  diameter  and  ;,in.  t 
about  I2iin.  long.  Total  beating  aurCacI 
about  lOOaq.in.- E.  L.  P. 

SG2406.]— Pulleya.- The  distance  si 
icientlietween  the  centres.  Try  a  brOL 
A  smaller  pulley  would  make  but  little  6 
with  lUft.  centres.  Crossing  the  belt  mig 
matters,  but  would  reverse  the  direction, 
pulley-grippe rs  might  get  ovt 
would  absorb  more  power,— B 

r6240f!.j—Pnll6yB.— Rosin,  in  my  opiu 
abomination  for  belts,  and  if  used  alone  i 
becomes  glaied  and  lets  belt  slip.  Mel 
tallow  and  roiin  together— thia  ia  better,  at 
oil  still  better  ;  but  crossing  the  belt  is  bf 

Sulley  t«o  great  tor  such  a  distance,  about 
f  you  drive  with  open  belt,  keep  the  alae 
top.— T.  C,  Bristol. 

[62108.]— Dynamo,  Wslght  of  In 
To  9.  BOTTOSE.— The  weight  of  the 

Eloyed  in  the  '20  cp.  dynamo  (deacrib- 
oak)  is,  inclusive  of  armature,  field,  and 
hut  exclusive  of  driving-wheel,  12lh.  Vo 
able  to  get  about  3uz.  of  Xo.  22  on  yn 
armature,  21n.  by  Iin.,  and  to  balance  this 
advise  you  to  wind  the  fields  with  aboi 
the  same  gauge  wire,   and  connect  the  m 
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QUEBIES. 


-Calaluro  Llsht.— will  wme  fellov-mder 
(hir-H.li!  '*'   '  "'      '"''' 

-Zeta    Bootis.  — Will   "F.IUIB,"  kindly 
li  prncDl  po9.  ang.  ol  thin  donble,  ud  >1>o 

r,  giro  inglaM  3g9-a°,  nnd  1'  dlttmnu.    Ur 
a  lut    Dighl-Uay     le^ihowi     coniidentble 

r  n  foiB«,  ay.  Kbout  SO  wUeb  la  not  BHntloiud 
-Bra«BBs,— Wonld  "  T.  C„  Brialiil,"  or  "  Claj- 


-Sng-iae  for  Oanos.— Ou  u 
.  loDg,  1)11.  bum,  la  dUn  It  S  n 


rRcd,  bflorc  balai  oud?  I  hara  i 
r  funntnK.  lo  ihul  hare  do  dUDoDlCi 
i>Dl<l;ft|jo  Ilka  to  know  whit  anrraot  la 

*,  anil  are  plsin.— Hksry  OjIBTBB.. 
-BoTOW  ODttlnf.— Can  13,19,  SI,  1 


[93137.]— Bpectrnm  AnalyBla.— In  K 


nie  gtn^r,  goldea  itn«.  purple,  blui^.—KLLOHK. 
r62«8.1  — -Woodtomsr'*  Stand  Plan* 
'£.!,, '2nBl,»lnaijl«lp  nifl  u  iigiirili  tliii  2 


ctvceo  G  and  n 
[csisg.]— DaltaTJrBnlCaJi 


?-a.\ 


la  dlMcUoi 


[ml;  ailliliutorj  tat.— Fniii  Wh.  Vuu. 
[fiJ*M.}-F»nIty  OolL-I  ha™  ma 
ooil  from  the  luatruotlau  gU 


lUird,  lad  tha  rcmci  oE 
:UTU<BbllUT.    It  1II1I2- 

applj  the 


JljM, 


«a  Minn  tbs  annibar  mnally  inppUed  witb  an 

PhotoSTaph  io.— W[llaoinBDt"onra-'klndlj 

-muLi^.witb  ttia  tciLilt  Iballnltie  tsnnet  cue 
mDub  dFBiiiT  and  la  tbe  lattar  loo  litUa^ 

-Wood  BorIn».— Can an7of"oiin'' kindly 

-Photos raphlc.—l.  Ti  ItpoialblataoTeT-ei 
SDutlEildbeliBvluurlndaTfloplDHlallkeannnder 


iota  r-J,  w.  Sim. 
anld   aome   oarre' 


—  Oval  Tmiiinc.  —  ' 


-Prlntlnff.— Wbftt  alkkll  moat  I  naa  lo  Eat  ■ 
uk  torn  wiin  tha  ailTer  J»p«rt    Flaua  glia 
a  matbod  to  obUln  tbii.— J.  w.  Sihoold. 
-Ueohanlos.— Wanld  **T,  0.tBr£ito],''klndlj 


-Palntlnff   DealKna    t 


•J  kudt  af  cbalk  and  paint,  bat  lliey 
•alMi.—S  L'DMniB  IR . 


tlmghtoIlBtiDiaill.P.  motor. 
M.  Ih*  roadi  f  ihunid  want  u 
■|ibB>»W  nrj  hlllT.   Haw  man. 

"•fiSrtlSS?M^"e"a°hS_.  . 
t'T'lTtgtW'liic^Thank.  to  "  T.  0, .  BtWol," 
AiSui*  inilf Ids  to  m;  qfliiy ;  l:ut  wnuld 


tlie  Dlhar.  and  It  li  qnlla  tha  Bame  when  i 
lrle.lt;.oi(ltl.notworkliiBrlght.rDni. 

mm.]-AeTO»tatloii.— I  wmi 


[6HS1J-8S.  "OlBn  FoBa,"  of  london.— Thli 
fui   simraar  bu  only  a  sinKic-cjliu.lar  ciigino  lor  ber 

[C31U.]— Badlni    of   Lana.—l.  U  ibe    ndini  oT 
™jpt""  "*  *  P"™^"'?* '?"'  "l""' '"  llie  focal  length? 

Titura  alK  tha  lamt  tuena  ?    3,  GlTcu  the  radlui  lor  ttia 
bow  oan  Ibo  radiot  (or  tbsoonvM  anr'l^  ta'tonnd  f™l! 


of  lant-gtlDdlnE,  die.  ?— Lenm. 

[eH3l.]-PalntlitK  Baob.—WIII  inn 
obilne  ms  wllb  a  rtde  (or  oiilmitlng  Ihn  qui 
Dalat  required  to  glTe  tbtoa  Kooaeoatiolpdj 
Rtpinllclal  aurtaoe  of  ti»9dk  mado  of  wood 
paper.— KArTEB. 

[fli<31.1-W»tor  FUtTatloii.~Can  j 
and  Altera  for  altarlnslarguqnantltlea  of  rl^ 


nakisgproceaKi.— Halifax. 
[8S<3(.]  -  To    MBtaUtirKlBta.  -  I 


g  kind 


irally  nan  obui  tba  I 


Plymo 


U  and  UI-sonitBilsd.— Solar  OADiAiiaB. 
[83438.]— Pipe  Clay-— Can  pipe  cla/  be  Brtd  T-ti  nr. 
''^"'far'  fl'^?    D^'"l'  *"  °'''''  ""  ^  *^°  " 

Itrr     tbla    proHn  ?     Wbal     li    pipe    clay    oiad    tor 
icept  Is  whlMn   leather?    What  la  French  chalk?— 

[e3<39.]— ElBOtrloal    BoRtnetB.— Would  crdlnuj 


Wbaiai 


the  euan< 


linlaly   r 


a  phob 


ipirfntly  raduood  bj  each  power  re«pvctlnly.    Will 
"ouri'^oUliKef— yL'ILI^ 
<,1.]— LntDtnona  Paint.— I  hniro    ^t  ume  ol 


^ffiiled  a  pl^>Ce  1  L>  c 
in.    I  btre  alto  tn 


i:  from  peclinK.  1 


coated  a  plat> 


ilnaut    paint  7^fioLAU 


(11314:.)  —  Ara    LlfU    Uaohlnee.  - 


ra    Llfl 


ligbt?    Qoautltj 


ihll?    A  lady    (aged  ID,  Dunied  and  Mi 
riMTBrely.    BslloTo  tha  oaM  In  be  allied  ' 

rEoal    belohlnii  at    wipd    and  a  barauli 


the  powder 
m^~>ible. 


1  atCacki.— Cosuopo- 


i  itopA  Ilie  drain.    There  la  no 
(medj  1>  lu  lake  tbo  plj«a  ap 


£03416.]— Eiaaatlon*  to  OvrTBa,— Harlng  begun 

nation  from    an; .  correipondent.  —  ARCmTBCTUBAJ^ 
[63147,]-  TtoBwuoolftiu-"  Eoi'-wonldAdd  grealli 

eel  obilgeJIor  iulormalluuai  losbora.- ABOLO-OjuAia 
[93418.]- QoremorB.— TO  T.  C.,  Bristol.— I  haTo 


•t  .eight  b 


h«ll  reqalt 


1.  What  dia.  p 


le  thcotlle  Talie  I  Intended  uiing  li  Ha.    Tbe 
lef  Talie  l>  uln.  aboie  bedplate  and  3>ln.  from 

BbafL— W.  LI.  OOTBIUiORB. 

19.]— Plonr  Maohlnory.— Will   aar  nadar  be 


jior  machlufrj,    I  ani  aware  thai  U  la  Impoaalbl*  to  do 
I  by  a  atrlctl;  geomelrloal  nietbod.— 0.  K.  F. 
[S31I0.]— Boiler.- 1  hiTc  made  ■  boiler  IBln.  high  by 
Oia.  diameter.  Uom  (-plate  Iron,  double  riTeled.    Oonld 
ou  kindly  toll  ma  wbaG  prAlora  it  wonld  Kand,  being 


[S34tt.]— Liquid  Oolatlae.— Uy  bttither,  who  la  an 
Inialld.  la  ouuiaa  lu  uka  cold  jelly ;  bnl  ha  haa  taken  > 
dlBlUeIuthe-tlie."aibeeallalc.  Will  any  ol  yoormtdan 
iJeau  Ki  how  It  can  be  kept  in  a  llqnld  itala  oold  r- 

[d9tl3.]-Hataral  Philosophr-— The  following 
twj  quuiloni  were  let  at  the  i»iiud.  Ught  and  Heat  ei- 


Flud  tlie  Ipvcma  be.ic  ol  DC 


t  'SAwwiwww.---'^ 
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Willi  Ibolr  reipKll't  eyaploeiM.  They  nre  marlf  tbe  ume 
»I«rtiirn  and  powor.  ind  nntpunt,  perbajn,  Ihe  b™t 

MhTomttln  efipleoe,  ud  pftwir  nl  ■bent  39  Co  Ue  tnch, 
twoRiTa  th*  txpuidHl  diH«  ilmflhr  on  both  aLdtnof  iDom, 

HTfwit  DorndtloB;  wUIa  tba  third  li  declile4J;  uvtr- 
«0[rKt.udiXUHltilH.  MtroDoinlallf,  with  tbe  itoort 
«y*plHa  ;  bat  vlth  Ita  aim  urrrttrlal  ejepleca.  It  tt.  it 
ui)ttilDr,  moia  nifeot  tlun  the  Dtbtr  ibo.  li  II  tht 
ImiO  pnifltloe  with  CDTtftin  optlciftoj  to  oompeQuU  tot 
tha  nDdsr-urmlloa  »[  tht  tonr-lBiia  etMtlsg  ayepliK-e  by 
nutklig  ui  oppoilta   Btror    Id  Iha   objeollTe !— Hard 

[13411.1 -SiiatB  on  Sanaltlsad  P«peT.— will 
•B^o.pPIi'niDOtVot  Bmentber  lulBctHwr,  iiodij  In- 
l«m  ma  *hat  cauKt  imili  blu^k  ipccki  7    I  acllce  a  let 

MBiltUlng ;  but  Iboj  don't  .hon  bodly  UQtU  wuhlng.  tad 


tantotlcil  corTupandFDt  kind  I 

(liH  thi  lempcnCore  to  nj  11°  oi  Siy  t— ?iua  Citt. 

r«*iT.l— LavBrigB.— To  Mr.  Pftisois  Oakpib, 

»WIU  yon  kiDdl;  laloroi  ma  It  a  trgck  vlth  four  vl 

Wb«a  pUoBd  on  k  pflfpflDdiDuUr  tramtrHjr  with  ■  ' 


PI 


3^ 


CHESS. 

All  DcmmiuilakUoiu  for  tbi9  dopaHiaaal   oai 
idM  J.PIMaciiLwigW  tloma,  DotklBg. 


PBOBLBH  IIXLIV.— Bt  A.  BOLCs. 


HOXIOBBTO 
OOElBECr  nlatloiu  to  I.Ml  bj  A.  Bolas.  Blsck  Funii 
Icutu  Ul[l;  clfu;  ke;  man  not  dnl-cluij,  Huold 

Xllb»,'A  Boglzmgr.  T.  U.  BIUlD(Ion  (pnttrud  'ognnt)! 

Uukeoils.  V^  al,  Poohln,  Link.'A-  Bo".,  Bluk  P«'wn  (t'.j 
Cood)l  lo  1,039  bj  Link  (omlsloii  RottHed). 


.    Ibli  WH  HUed  ■! 


X  S-JCxt  *;  ft  eeant  iattaiitig  Q-XXX  * 


IdBI.    How  minjmulu  do  roo  expect  10 


ANSWERS  TO  C0RBE8P0NDEMT8. 

■.•  Aa  cKiaiminitiimi  ilmliheaiiTitKt  It  tht 'BDvrQt 

I  thl  iNQLlbB  UkCUlNlU.  Sit,  .Slrand,  W.O. 

BMra  TOO 


at  npUiB.  4.  L«tMn  or  quria  Hklss  Ik  iddiuui  of 
iDuiafKtucen  oi  eocmpomluita,  at  nttt  teolt  oi  otbai 
uilDli*  aan  bs  poreluHd,  er  npUM  liTing  luch  Isloniik- 
tion,  QLaoob  be  iuertod  axoopl  u  uwtlkeBaeDt*,    A.  No 

li  uuw«r»ii  thjongfa  tlio  pat.  A.  Lonui  iBDt  ta  oom- 
•poodaau,  nndtt  aoiei  m  Ihs  Bdilor,  tn  Dot  tomided, 

•a*  AttiatiaD  li  HpntellT  dnwa  to  bint  Mo.  1.  Thi 
■noe  devoTed  Xo  latten,  t^nctrlH,  And  f  opIlBi  ii  njciut  lor 
Ihfl  gaa««l  good,  ud  it  li  not  lair  lo  oooap;  It  witb  qau- 

tioB.  luid  we  trnjt  oui  re^en  wlU  atiIJ  thflaiHlTea  oi  It. 


— B»ke..-BloQlria-W»llor.-K.,  St.  M»r/  Utinroh.- 
F.  G..  Blrmlngtiito.-W.  G.  Biill.— 3111:8.— W.  A.  W.— 
W.  Xiiler.— Tukuig  Bui.-L«DdlDi<aili.— r.  K.  Cltp- 

iBcBBCBiBEli.C.  Hit— SIX.  (Seat  npljoap.  Ml.  Vlt 
cuiuot  igcea  with  ]aa  Ihtt  "  patpalwl  motion  li  De- 
DoDlag  u  IntvnatiDV  Hianoa,  uid  mtaj  wlnb  to  t>a. 
aoma  Data  ■aqoajntad  with  it,"  fat  pacpaioal  matlon  it 
DBI  a  Mlraoa  M  nU,  and  li  lUtiar  too  olo  tuluMieii  ^aj 
tmm  win  hat  Iha  illgtitett  aeqaOiibuioa  with  ths  ele- 
DHOM  Bf  pbTdoa.  It  jm  uMi  to  know  wtant  bu  been 
dona  la  icui  goiu  bi,  i«^  Difalu*t  "Porpeluiim 
Mobilr,"  |Kit>llifa«>l  bj  B.  ud  F.  N,  SpoD.)— UHSXIEB. 


OD'i  -■  InlKdoatlon  oi  Coaibology,-  Vtn  ■ 
illKO'  IXooitAealaea.  PiocaratnUK 
oonfi  puhUcttlont  Tba  uIiIteu  ii  P>tar 
.0.1— Fi).\TO.  'It  matnitbatppKalloD  dI 

Dim  that  one  pale  li  iD  i  Sisd  pmlllon— I 

rer  tho  whota  bod;.    Sea  ludlcsi  oE  back 

ilnmH.    A  tail  dMcrlptlna  la  Ha,  l.OSl.  p 

.  B.B.     (Aay  geologlotl  worki  baai  upc 


bllibed  b;  a.  FbU<p  and  Son,  wi 

S'o^crh^m^l^liJjiDed,' 

unud  loiutlon  of  tulpbtu  oI  i 
pburlo  add  added.  3.  Tbeie  i 
bnuiDg,  toi   wbich   lea    Wi 


ildgl..- 


.    laifiudlsea. 


ilrwiB  enough,  oi  the  a 
plaoea  whan  moo] 


u  wandafacllTa.)- 


Jm.  h%  Vol.  XXXVll,  lot"  iBtunoI^ 


toj  tOBIlliap.  3.  No ;  lae  uij  oi  the  chnp  ht; 
ol  pbolognphj,  ud  mMj  nolct  In  btrk  nuiu 
&.LOal>.  [Ydoara  mittukan  in  IblQklng  tba 
kaco  It  taoommendid  (or  ibg  pnrpoie,  oi  ettE 
nndauund  wbaCit  lijoa  wtnttodD.    Plambai 

wdththa  bitoUud.    Bee  an  trllele  Id  thi  lul  n 
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THE  JUBILEE  OF  THE  TBLBQEAPH. 

AS  most  of  our  readers  are  aware,  1887  is 
the  jabilee  year  of  the  electric  tele- 
graph, the  first  practical  trial  having  been 
made  between  Euston  and  Camden  stations 
DO  July   25,  1837,   by  Messrs.   Cooke  and 
VTheatstoae.  Other  inventors — notably  Davy 
—had    been  experimenting  on  lines  which 
iltioiately  led  to  success  ;  but  the  first  public 
»r  semi-public  trial  was  that  which  took  place 
in  the  short  length  of  the  London  and  North- 
Yeatern'above  mentioned  :  hence  it  is  liter- 
Uy  true  to  say  that  1887  is  the  jubilee  year 
»€  the  electric  telegraph.    As  a  matter  of 
Bot,  however,  if  we  were  to  date  the  birth 
»€  the  telegraph  from  the  year  when  it  was 
Lnt  brought   into  public    use,   its   jubilee 
roald  come  in  the  nineties  instead  of  t'ae 
lighties  ;  for,  as  Mr.   Preece  stated,  in  his 
laper  read  the  other  night  before  the  Society 
if  Arts,  nine  tedious  years   were  spent  in 
endeavouring    to   create  enthusiasm  among 
inancial  circles  for  this  young  and  novel 
aeans  of    communication — for   this,  as  he 
ni^ht  have    said,    most    useful    invention, 
rhich  was  pooh-poohed  by  the  Admiralty 
bothorities  as  a  device  which  they  did  not 
^uire,    as    they    already    had    an   excel- 
lent   semaphore    telegraph    system,   which, 
\xj    the     bye,    they    could     not     see    in 
misty  weather.    The  manner  in  which  the 
slactric    telegraph,     the    screw    propeller, 
and  the    breech -loading  rifle  were  treated 
by  the    Government    departments    is  well 
uown  ;    but   notwithstanding    the   lessons 
taught  by  those  inventions,  it  is  not  improb- 
able that  similar  treatment  would  be  accorded 
to  any  other  device  which  had  at  once  the 
merit  of  novelty  and  great  utility,  unless  the 
officials  were  compelled  to  see  its  advantages 
by  what  is  commonly  known  as  "  powerful 
Uiflnence."    The  first  company   formed   to 
^elop    the   business  of  transmitting  and 
ielivering    telegrams    was    the  result  of  a 
public  endeavour  to  utilise  a  great  invention, 
vhieh  received  no  assistance  whatever  from 
the   Government,  and  was   known    as  the 
Qoetric  Tt;Iegraph  Company.    It  was  incor- 
porated in  1840,  and  its  wires  were  speedily 
Bitended  to  every  great  centre  of  trade  along 
Uie  railways  that  wore  then  in  existence  or 
bfliiig  developed  ;  but  it  was  not  until  1851 
Utat  the  business  could  be  described  as  fairly 
irtablished.     Telegraphs  and  railways  may, 
in  fact,  be  said   to  have  developed  side  by 
iUe,  the    one    helping    the    other,  neither 
lioaiving  muoh  assistance  from  Government 
dBpartmcnts,  while  limited  in  their  action  by 
the  necessity  for  obtaining    Parliamentary 
unction  for  everything  that  was  done.    In 
1851  the  possibility  of   working  submarine 
eiblea  was  demonstrated,  and  in  the  next 
two  years    cables    were    laid  between  this 
coQQtTY  and  France,  Belgium,  Holland,  and 
Inland.    By  the  time  that  had  been  accom- 
Ahed,  the  value  of  the  electric  telegraph 
■d   become     widely   recognised,     and   the 
pioneer    company    found   itself  confronted 
oy  many   imitators,   who   did   not  hesitate 
to  contest  the   validity    of    patents   which 
*  had  then   been  demonstrated  were  com- 
•wcially   valuable.     The   monopoly  of   the 
IMoeer  company  was  upset  ;  but  the  public 

ted  by  the  active  rivalry,  and  thenceforth 
development  of  the  electric  telegraph 
^assured.  At  first  the  rates  for  trans- 
Vttbg  messages  were  based  on  a  sliding 
■rie,  the  datum  being  twenty  words,  which 
•ipe  sent  at  one  penny  per  mile  per  word 
«or  distances  under  fifty  miles,  a  halfpenny 
Ifr  mile  for  distances  up  to  100  miles,  and 
^  xirtauig  per  mile  when  the  distance 
tOXk  XLYw-«o.  1467. 


exceeded  100  miles.  Thus  a  message  to 
Glasgow  cost  nearly  8j^d.  per  word,  to  Man- 
chester 5*1  d.  per  word,  addresses  being 
reckoned  as  part  of  the  messages.  As  com- 
petition and  demand  for  the  service  increased, 
reductions  in  the  tariff  were  made,  and  in 
1861  the  United  Kingdom  Telegraph  Com- 
pany was  formed  to  introduce  a  universal 
shilling  rate.  The  severity  of  the  competi- 
tion was,  however,  too  great,  and  in  1865  that 
spirited  company  had  to  submit  to  a  general 
tariff  which  fixed  the  rate  for  twenty  words 
at  6d.  within  town,  at  Is.  for  distances 
under  100  miles,  at  Is.  6d.  for  less  than  200 
miles,  and  at  2s.  for  greater  distances, 
but  addresses  were  tidcen  free.  The 
telegraph  companies  being  purely  com- 
mercial bodies,  it  followed  that  offices 
were  established  only  where  profitable 
business  could  be  tapped,  and  the  smaller 
towns  were  neglected.  The  neglect  was  felt 
all  the  more  because  the  posts  and  wires  often 
passed  through  the  towns  or  near  them,  and 
as  the  necessity — or  at  least  the  advantage — 
of  the  telegraph  to  business  men  became 
recognised,  public  opinion  was  soon  developed 
to  such  an  extent  that  the  Government  were 
forced  to  purchase  and  absorb  all  the  com- 

Eanies  and  unite  them  in  one  service  for  the 
enefit  of    the   whole  country.    That  took 
place  in  1870,  on  Feb.  5,  and  the  teleg^ph 
service  became  again  a  great  monopoly — this 
time,    however,    with    a    difference ;   for  a 
monopoly  controlled  by  the  Government  and 
exposed  to  keen  criticism  from  its  masters  is 
bound  to  do  its  best,  whereas  a  private  cor- 
poration studies  only  its  own  financial  inter- 
ests.   It  may  be  said  that  the  public,  or  at 
least    the    business    portion,    aie    not    yet 
satisfied  with  the  Post  Office  management  of 
the    telegraphs  ;   but  it  may  be  as  well  to 
remember  that  they  compare  very  favour- 
ably with  those  of    any  other  nation,  and 
that    the    business    has  reached  its  present 
enormous  dimensions  because  the  work  has 
been    done    well,     and,   as   Mr.    Preece   is 
not  slow  to  acknowledge,  the  work  has  been 
done  well  because  the  mode  of  doing  it  has 
been  so  thoroughly  supervised  by  the  public. 
Complaints  are  still  numerous,  and  there  are 
nut  a   few   who  think  the  public  would  be 
better  served  if  the  telegraphs  were  in  the 
hands    of    competing    companies ;  but   Mr. 
Preece  «ays   that  there   was   no  thought  of 
introducing  a  uniform  sixpenny  rate  by  any 
of  the  companies,  and  that  even  where  that 
rate  w:is  adopted  in  town  limits,  another  six- 
pence had  to  be  paid  for  the  messenger.  The 
uniform  tariff  advocated  by  Parliament  was 
a  shilling  for  twenty  words,  addresses  being 
sent    free,    and    that     tariff    remained    in 
force  from  1870  until  October,  1885,  when 
the  present  sixpenny  minimum  was  adopted, 
with  a  simple  word  tariff  of  one  halfpenny 
for  each  combination  of  letters  recognised  by 
the  authorities  as  a  '^  word  " — the  success  of 
which  has,  according  to  Mr.  Preece,  exceeded 
all  estimate  and   anticipation.     Previous  to 
the  transfer  of  the  telegraphs  to  the  Govern- 
ment,  the    average  cost   of  transmitting  a 
telegram  was  a  little  less  than  2s.  2d. ;  after 
the    transfer    it    was  reduced  to  one-half, 
and     it     is     now     only    8d.       Prior    to 
1870     the     number     of    offices    open     to 
the    public    was    2,932,    but    as   the   three 
companies  had  each  an  office  in  several  towns, 
the  actual  convenience  to  the  public  must  be 
discounted  by  at  least  10  per  cent.     In  1887 
there  are  G,514  offices  open,  and  the  miles  of 
wire  have  increased  from  68,098  in  1871  to 
170, rjG  in   1886.     The  development  of  the 
telegraphs  cannot,  however,  be  rightly  gauged 
by  number  of  offices  or  by  miles  of  wire  ; 
but  as  a  public  department,  the  number  of 
messages  gives  an  accurate  idea  of  the  benefits 
conferred.      Thus,   in   the  year  1870-71  the 
number    of    messages   was    less    than    ten 
millions,  the  receipts  were  £012,301,  and  the 
expenditure     £350,376.       In     1885-86     the 
number   of    messages  exceeded    39,000,000, 
while  the  receipts    and    expenditure    were 


respectively  £1 ,787,264  and  £1,832,401.    Tho 
account  for  the  present  year  is  not  yet  avail- 
able, but  it  is  probable  that  the  number  of 
messages  exceeded  fifty-two  millions,  or  an 
increase  of  more  than  forty-two  millions  in 
seventeen   years.      In    1816,   however,    the 
Secretary    of    the    Admiralty    wrote    that 
"  telegraphs  of  any  kind  are  now  wholly 
unnecessary,  and  that  no  other  than  the  one 
now  in  use  will  be  adopted.'*    The  official, 
no  doubt,  meant  that  the  war  being  over  the 
Admiralty  had  no  immediate  necessity  for 
improved  telegraphs,  although  they  might  be 
worked  by  day  or  night  at  small  expense ; 
and     yet     if     the     Admiralty    had     but 
accepted    the    invitation    of    Ronalds    we 
might    have     had    the    electric    telegraph 
years  before  Cooke  and  Wheatstone,  Davy, 
Henry,  or  Morse  demonstrated  its  capabilities. 
The  growth  of  the  business  in  the  metro- 
politan district  is  remarkable,  for  the  average 
IS  15,000  messages  a  day,  or  about  ten  times 
the  number  received    in  1871.     One  great 
advantage  of  the  transfer  of  the  telegraphs 
to  the  Government  is  the  facility  now  offeared 
for  the  transmission  of  news,  although  the 
imagined  difficulty  which   the  Government 
would  find  in  doing  such  work  was  urged  as 
a  great  objection  to  State  control  of  the  tele- 
graphs.   The  rate  charged  to  the  Press  for 
messages  sent  between  6    p.m.  and  6  a.mu 
amounts  on  the  average  to  a  little  more  than 
2d.  per  100  words  ;  but  as  the  work  is  done 
there  is  a  loss  of  about  £200,000  a  year  to 
the   Department,   due  mainly  to    the  large 
amount  of  matter  which  is  sent  and  to  nn- 
necessary  repetitions  owing  to  competition 
amongst  newspapers.    As  Mr.  Preece  says, 
much  of  the  matter  finds  its  way  into  the 
waste-paper  basket.     Thus,  the  number  of 
words  delivered  in  one  week  of  the  present 
year  as  Press  messages,  exclusive  of  those  sent 
as  "  prepaid  Press  messages,''  was  9,265,315 ! 
On  one  evening  (April  8,  1886)  the  postal 
telegraphs  sent  out  1,050,500  words  from  the 
central  station, which  is,  wo  believe,  the  largest 
number  on  record.      In   the  early  days  of 
telegraphy  it  would  have  been  impossible  to 
accomplish  such  a  feat  as  that.     The  rival 
companies  employed  various  kinds  of  appa- 
ratus— the   simple   needle  system,    the   bell 
sounder,  the  Bain  printing,  or  Morse  dot  and 
dash,    and    the    type-printer    of    Hughes, 
perhaps  the  most  beautiful  of  all  the  earl}'- 
systems.    When  the  Government  took  over 
the  telegraphs  they  took  with  them  a  hetero- 
geneous    collection    of     instruments    and 
operators,  and  it  was  some  years  before  the 
Department  could  determine  which  instru- 
ments should  survive.      According   to  Mr. 
Preece,  the  predominant  instruments  of  1887 
are  the  simple  sounder  and  the  fast-speed  ante- 
ma  tic  recorder ;  but  from  a  comparative  retnm, 
we  find  that  in  1886  there  were  384  automatic 
instruments,  3,181  sounders,  1,368  printers, 
4,003  needles,  388  bells,  3,883  ABC*s,  and 
5,179  miscellaneous  instruments  in  use   in 
the  United  Kingdom.     It  is  not  a  little  sin- 
gular that    in    the    two  leading    telegraph 
nations — the  United  Kingdom  and  the  United 
States — the    method  of  reading  by   sound 
should  have  been  so  widely  adopted,  while 
there  is  scarcely  a   sounder    to    be    found 
in     the    offices     of     the     Continent.    As 
Mr.    Preece    says,   this    is    very   remark- 
able,     for      the      sounder      is      simpler, 
more     expeditious,     and     more      accurate 
than  any  other  key  system.    Important  im- 
provements in  the  carrying  capacity  of  the 
telegraphs  have  been   found  in   duplexing, 
quadruplexing,  and  latterly  in  the  multiplex 
or  synchronous  system  of  Delany,  which  we 
described  in  Vol.  XXXIX.,  p.  69,  and  VoL 
XLIII.,    p.    269.     The    duplex  method    of 
working  two  messages,  or  sending  in  oppo- 
site directions  at  the  same  time,  was  devised  by 
Gintl,  of  Vienna,  in    1853  ;  but  the  actual 
system  adopted  was  that  of  Steams  in  1872, 
when  the  necessity  for  doing  somethin|^  to 
increase  the  capacity  of  the  wires  had  arisen. 
That  was  followed  in   1877  by  a  \)^q^^^<^ 
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^atem  of  qoadraplez  working,  devisad  by 
Edison  ;  bnt  Uuirbead  md  Heyer  bad  also 
inTented  practically  HUCcfiBsful  methods  of 
4nplexiag,  and  in  1885  06180;  developed  the 

anehronous  multiplex  system.  Ab  a  rule, 
eae  inveations  were  developed  in  the 
United  States,  where  the  want  of  increased 
capacity  in  the  line  was  experienced  more 
severdy  than  in  this  country.  Here  the 
greatest  adTance  has  been  in  connection  with 
amtomatic  telegraphy,  for,  while  in  1870 
-eighty  words  per  minute  was  the  mazimnni 
grading  power,  in  1867  no  fewer  than  450 
words  per  minute  are  transmitted.  The 
desire  to  attain  the  greatest  speed  of 
working  has  had  some  efEect  in  pre- 
venting the  more  extended  use  of 
undeigronud  wires  ;  but  experiments 
are  contiBnally  being  made  with  various 
aystemg  of  underground  wires,  and  in  London 
aiene  there  aie  255  miles  af  pipe  containing 
«ver  10,000  mile*  of  wire.  Mr.  Preece  says 
all  the  great  trunk  lioes  are  free  from  risk  of 
steppage  by  the  effscta  of  storms,  and  there 
are  now  213  •Seas  in  London  served  wholly 
by  buried  wire*.  An  adjunct  to  the  electric 
telegraph  af  no  little  value  is  the  de- 
Tioe     known      aa      the      pneumatic      tele- 

frapb,  first  introduced  l:^  the  Electric 
'elegraph  Company  to  connect  their  offices 
with  the  Stock  Exchange.  It  consists 
of  a  tabe  of  lead  having  a  smooth  interior 
which  is  passed  through  iron  pipes,  and  laid, 
as  a  rule,  beneath  the  footpaths.  The  written 
measagas  are  collected  together  and  placed  in 
"carrien,"  which  are  blown  or  sncked  to  the 
diCerent  stations.  At  the  time  of  the 
transfer  nearly  three  miles  of  these  pipes 
were  in  existence  ;  but  now  London  has  more 
than  32i  miles,  while  Liverpool  has  nearly 
aix,  and  Manchester  more  than  two  miles. 
Pneumatic  talearaplis  are  also  in  ase  at  Bir- 
mingham, Dubhn,  Glasgow,  and  Newcastle. 
The  longest  tube  is  that  between  the  central 
station  and  the  House  of  Commons  (.^,859 
yards),  and  altogether  112  tubes  are  now 
in  nae,  of  a  total  length  of  almost  45 
miles.  The  monopoly  controlled  by  the 
Pestmaater-General  applies  only  to  the  land 
liua,and  those  only  so  far  as  message-carrying 
for  profit  is  ccncerned,  while  there  are  many 
miles  of  t«legraph  beneath  the  ocean  over 
which  the  Post  Office  authorities  have  no 
centrol.  Bach  railway  company  has  a  tele- 
graph system  which  is  used  for  the  purpose 
of  regulating  the  traffic,  and  which  it  may 
fairly  be  said  renders  the  safe  working  of 
tJie  enormeos  traffic  possible.  It  is  estimated 
that  there  are  at  least  S0,000  miles  of  wire 
nsed  for  railway  purposes,  and  probably 
2t,000  instruments.  Although  the  systems 
adapted  vary,  they  mostly  work  well,  bat  in 
time  the  fittest  will  no  doubt  assert  itself. 
As  to  submarine  telegraphy,  no  fewer  than 
nine  cables  now  cross  the  Atlantic,  while  the 
total  mileage  under  Government  adminis- 
tration and  private  companies  amoauts  to 


THE    "ONGAK"    TOOL-BAE. 

112,673  knots,  representing  an  expenditure 

of  thirty-seven  millions  sterling.  Tele- 
phoning has  little  to  do  with  the  jubilee  of 
tel^raphy,  and  it  is  scarcely  prol:»ble  that 
it  will  in  41  years  from  the  formation  of 
the  first  company  show  such  remarkable  pro- 
gress as  the  telegraph  ;  but  it  should  be  men- 
tioned aa  a  useful  rinl  for  some  purposes, 
which  may  perhaps  develop  into  importance 
when  the  patent  rights  expire,  though  there 
is  not  much  likelihood  of  the  Department 
taking  it  up  as  a  substitute  for  the  telegraph, 
except  perhaps  for  working  local  business. 
Altogether  Mr.  Freeoe  is  justified  in  saying 
that  we  can  cow  add  telegraphy  to  Adam 
Smith's  dictum  that  the  P«st  Office  was  the 
only  kind  of  business  the  Government  had 
always  managed  with  success. 


THE-OHOAB"  TOOL-BAK. 

THE"Ongar"  is  a  distinotive  name  given 
to  a  tool-bar  made  by  Mr.  J.  W.  Newall, 
of  Bow,  B.,  which  he  has  used  with  much  satis- 
faction in  his  own  works,  and  which  he  offers 
Co  the  eugineering  public  in  the  confident 
that  it  is  a  fiist-QlBss  cnttingl  tool. 


■conomy  of  work.  It  ia  so  shaped  as 
almost  a  facsimile  of  a  knife  roughing  tool, 
which,  taken  all  round,  Mr.  Newall  ooniiders 
to  bo  the  most  effective  ronshiag  tool  there  is. 
It  is  strongly  sappoited  almost  to  the  very 
point.  The  cutters  are  readily  ground,  and  as 
the  grinding  ia  all  done  on  the  end  and  sidif,  a 
good  cutting  lip  is  screwed  withont  any 
attention  or  skill  on  the  part  ot  the  grinder  ; 
yet  the  shape  of  the  point  can  be  vari^  to  suit 
different  classes  of  work.  A  long  piece  of  steel 
is  nsed  for  the  outtera,  which  ia  more  oonvenieut 
to  ETlnd  than  a  short  piece,  ia  oonsiderably 
atiffer,  and  is  more  aoonomioal,  as  only  one  end 
ii  wasted,  against  three  ot  four  where  short 
pieoea  are  used.  The  wedge  nsed  to  fasten  the 
cutter  holds  it  ffrmly  and  aecnrely,  and  is  easily 
replaced  at  a  nominal  oost  if  lost  or  worn  out. 
The  bottom  of  the  holder  is  fiat,  ao  that,  if 
deaired,  its  whole  length  can  rest  on  the  tool 
slide.  The  immense  gain  in  stiffness,  aa  com- 
pared with  all  tool-holden  having  a  large 
excrescence  in  front  overhanging  the  reat,  is  an 
advantage  which  those  who  have  used  other 
tool-holders  will  appreciate.  The  steel  used 
for  the  outtera  is  of  ordinary  three-square 
eeotion,  but  for  the  convenience  of  cnstomers 
Mr.  Newall  supplies  cotters,  ready  cut  to 
lengthfl,eitherofaSrBt-claBsqaalityof  out  steel, 
or  of  special  Musket  ateel,  so  that  absolutely 
no  smithing  is  required.  There  is  an  advantage 
10  be  derived  from  the  use  of  Mnshet  ateal  in 
these  holders.  Owing  to  the  great  speed  (3(>ft. 
per  minute  of  cost  ir*a)  at  whioh  work  can  be 
turned,  a  gain  of  30  to  60  per  cent,  ia  time  can 
certainly  be  made  by  its  use,  and,  aa  with  these 
holders  no  smithing  is  required,  the  only 
obstacle  to  ita  we  is  removed.  The  bars  are 
made  right  and  left  hand,  aud,  it  desired,  a 
screw  can  be  supplied  for  locking  the  cutten 
instead  of  a  wedge.  ' 
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The  method  of  Qniiing  the  Sidereal  Tii 
Local  Mean  Noon  at  any  other  station  w 
found  on  p.  3S2  of  Vol.  XLIV. 

The  Sun  may  be  examined  from  time  Ul 
for  the  Hpote,  ka.,  whioh  have  so  sudden 
appeared  after  the  reoent  protracted  per 
premature  and  abnormal  quiescence  of  hi 

At  6  p.m.  on  June  Slat  the  Sun  ia  said, 
nically,  to  "  enter  Caucor,"  and  soinn 
supposed  to  commence.  In  reality,  at 
instAub  he  will  be  found  ROmj>what  t 
North-West  of  j,  Gominornm.  The  21 
theoretically,  the  longest  day;  but  nod 
ence  in  this  respect  will  be  perceptil 
London  from  the  19th  to  the  22nd,  on  i 
days  the  Sun  will  be  16h.  31m.  abovi 
horiion,  and,  of  course,  only  Th.  2Gm.  belt 
There  is  no  real  night  throughout  the  e 
in  any  part  of  the  United  Kingdom. 

The  Uoon 
Is  Full  on  June  tith  at  lOh.  SS'Sm.  p.n 
outers  bee  Last  Quarter  at  lb.  34'3in.  i 
afternoon  of  the  13th.  She  will  be  New  s' 
a2-3m.  a.m.  on  the  alet,  and  enter  her 
Quarter  ab  lOh.  I'Um.  on  the  2t)th. 


*  After  midnight  on  the  5th. 
The  Moon  will  hs  in  conjanctionwithJl 
at  neon  on  tbo  2nd  ;  with  Mars  at  7  aJ 
2tith  i  with  Saturn  at  J  a.m.  on  the  23rd; 
Mercury  five  hours  later  ;  with  Venus  it 
night  an  the  24th  ;  Bud  once  more  with  Jc 
at5  p.m.  on  the  2tHh, 

MercuTT 
Is  an  Evening  Star  throughout  the  niontl 
aa  he  does  sat  set  until  nearly  10  p.m.  aba< 
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Oooultettona  of  (and  n 


>*ah«a  to)  Tlzad  BUa*  Iv  th«  Jloon. 


94  VirginU 
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B.A.O.  6081 
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V  Libra: 
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..  „  dark  enough.  His  angular  equatorial 
diameter  decieaws  from  39'5"  on  June  lat  to 
36-6"  by  the  30th. 
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Mppeanuice  ;  I  Ingress ;  E  EgresB.  The  printing  ol  a  phenomenon  in  UttUc» 
indicates  that  iu  TisibiUty  is  rendered  doabtfnl,  either  by  the  brightneae  ot  the  twilight,  or 
1^  Jnpiter'H  proximity  to  the  horiion. 


13  10-9 

13  39-9 

13  391 

IS  »S-5 

13  38'3 

13  3H-3 


8    511 


7     199 


Tliia  very  short  retn^rade  arc  is  described  to 
thu  E.N.E.  of  Spica  Virginis. 
Neptune 
I-i  Btili  inviaible. 

Bhootinff  Star* 
Aro  roost  likely  to  be  seen  on  the  nights  of  the 
6th  and  the  ^Oth. 

Gfoeenwloh  Sean  Time  of  Soathlna  of 
Klcht  of  th«  Principal  Pixed  Btara  on 
tba  Ntrht  of  June  lat,  1887- 

Star.  Sooths. 

n  Ursa!  Uajoris  9    3    061  pja. 

ArctuniB 

a  CoroncB 
aSerpentit      .. 

AntarcB. H  *1  B897    „ 

a>  HeronUs      12  2S  Sl-76    „ 

„  Ophinohi      12  49    O-Ofl    „ 

The  Method  of  finding  the  Greenwich  Mean- 
Time  ot  Soothing  at  eiUier  ot  the  Stars  in  the 
abore  List  for  any  oOiec  night  in  Jnne,  as 
alao  that  of  determining  the  Local  instant  ot 
iu  Transit  at  an;  other  Station,  will  be  fatrod 
0.1  p.  384  of  Vol.  XLIV. 


...  0  30  2142  , 

...  10    i  23-56  , 

...  10  49  32'49  , 

...  10  58  19*03  , 


IBth  of  the  month,  oa;  at  this  time  be  oaoght 
with  the  naked  eye  after  sunset,  glittering  over 
the  N.W.  by  W.  part  of  the  horizon.  His 
Mfolar  diameter  inoreases  from  S'2"  on  Jane 
lit  to  8-0*  by  the  30th,  and  be  is  now  generally 
M  well  placed  for  the  observer 


t 

Bight 

Aacension. 

Declination 

North. 

Sonths. 

h.     m. 

h.     m. 

I 

6      17 

K 

6     47-8 

11 

B    30-7 

2S    18'2 

1    12*    „ 

1( 

7      «-8 

24    28'2 

1     30-8    „ 

t1 

7    41-6 

22     69-3 

1    43-9    „ 

» 

8      8-9 

21      6-2 

1    611    „ 

Commenoiug  in  Tanma.thepathof  Meronry, 
H  ihown  in  the  above  ephemeria,  extends  right 
soou  Gemini,  aiul  terminates  in  Cancer,  fle 
will  not,  however,  approach  any  conspicnons 
■tw.  Bnt  be  wUl  be  in  oonjonotion  with 
SUnm  at  9h.  p.m.  on  the  20th. 

IiH  rapidly  approaching  the  West,  that  he 
jnntt  be  looked  tor  as  soon  as  ever  the  twi- 
fight  deepens  enough.  He  is  in  quadrature 
Wth  ihe  ^nn  at  2  p.m.  on  the  3Uth. 


It  will  be  seen,  from  the  above  ephemeris. 


that  tlio  minute   pondulnm-like 
by  Uranns  this  month  ties  to  the  S.W.  of  y  Vir- 
ginia. 

Evening  Star  all  throngh  Jane,  and 
]es  steadily  to  grow  in  size  and  brilliancy. 
A4  she  is,  moreover,  now  losing  ber  gibbous 
aspect,  and  becoming  more  nearly  dichotomised, 
she  greatly  increases  in  interest  as  a  telescopiu 
object.  Her  diameter,  which  is  16  1"  on  June 
Ist,  becomes  20'6"  by  the  30th.  Ab  in  the  cose 
of  Mercury,  Bhe,is  above  the  horizon  lateet  about 
ihe  IStb,  about  which  time  it  is  11  o'clock  at 
night  before  she  sets.  She  is  a  moat  brilliant 
and  oonspicuous  object  to  the  North  of  West 
after  annset. 


! 


I 


Starting  thus  from  a  point  below  c  6e- 
minomm,  Venns  crosses  the  entire  constellatioa 
of  Cancer,  and  is  found  in  Leo  at  the  end  of  the 
month.  As  in  the  case  of  Heronry,  she  doe» 
not  approach  any  conspicuoos  Btars. 

Is  still  iuviBible. 

Has,  for  all  practical  purposes,  left  ns  nntil 
the  antnmn,  sjid 

May  be  seen  dnring  the  earlier  portion  of  tht 
amatenr'a  now  short  night ;  but  as  ha  SouthE* 
at  9h.  p.m.  at  the  beginning  of  Jnne,  and  in 
bright  BUDlight  (soon  after  7h.  pjn.)  at  the  end 
of  that,  he  must  be  looked  for  m  soon  as  ever 


SBTTLE'S  SUSCTBIO  SAFBIT-LAHF. 

A.S  many  of  onr  readers  are  aware,  Hr.  Miles 
Settle,  of  Daroy  Lover,  near  Bolt«n,  a 
praL'lical  mining  engineer,  haa  been  devotiog 
maub  attention  to  the  perfecting  of  an  electric 
sufuty-lamp  toi  use  in  fiery  mines.  He  has 
pEiLi'iited  hia  invention,  and  in  the  annexed 
L'ULTjLviug  we  show  in  section  the  lamp  in  one 
of  ic--  forma,  as  improv^  on  previous  designs. 
lufi^L  ad  of  having  a  separate  reservoir  above  or 
Leli>»- the  lamp  to  oontain  the  float  (as  described 
in  an  earlier  specification),  he  places  the  latter 
in  till)  nater  conlainedin  the  outer  glass  casing 
and  between  it  and  the  globe  of  the  lamp  as 
shown  in  the  figure,and  in  order  not  to  obstruct 
the  light  the  float  of  glass  is  made  in  the  form 
of  a  cup  open  at  the  top  (or  closed),  in  which 
a,  a  ia  the  metallic  framing  of  the  lamp,  b,  b' 
the  screw  cap  or  head,  c,  c  the  outer  bell  glass 
containing  the  water,  i,  d  the  internal  glass  «r 
cup  which  formB  the  float,  and  e,  e  the  incan- 
deacunt  electric  lamp.  The  water  may  be  in- 
tradaoed  by  means  of  a  funnel  and  tap  (not 
shown  in  the  drawing}  or  by  QORcrewiog  the 
head  i,  b,  and  an  openit^  may  be  made  at  ', 
ctoscil  either  by  a  tap  or  plug,  for  allowing  of 
the  escape  of  the  water  when  required.  To  the 
inaiile  of  the  head  b,  b  at  the  lamp  he  affixes  a 
block/,  /  of  wood,  vulcanite,  or  other  suitable 
maturial,  to  which  are  affixed  (by  sorews  or 
otherwise)  two  metal  contact  pieoes  j,  ?,  which 
are  in  electric  contact  with  the  main  oondnot- 
ing  wires  A,  h,  which  enter  the  lamp  through 
a  stuffing  box  at  i,  i,  and  are  inclosed  in  an 
elavtic  tube  i",  i",  which  may  be  filled  with 
wEiter  or  Other  protective  medium.  Inside  the 
top  of  the  internal  glass  cap  or  float  d,di»a. 
movnble  piece  ot  wood,  vulcanite,  cork,  ot  other 
suiuible  material  i,  A,  which  is  provided  with 
two  liintitar  contact  pieoes  ?",;><,  In  electric 
-     -  with  the  wires  ot  the  eleotric  lamp 


This  piece  *,  t  may  be  placed  loosely  in  the 
mouth  of  the  cnp  d,  d,  or  it  may  be  fix^  liqaid 
and  S"!  tight  therein,  and  it  works  in  or  upon 
tub[ilar  or  other  slides  I,  I  attached  to  the  bLook 
/,  /  an  as  to  be  capable  of  moving  towards  or 
fmui  the  latter,  to  as  to  make  and  break  oonfiact 
between  the  contact  pieces  ff,g  and  3',  j".  In 
the  modification  shown,  the  jI!j1»(A"iSm6*w**si 
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l&mp  f,  r  rests  upoD  the  iatiide  at  the  gla«B  Gup 
erfloatrf.rf,  and  anpporta  the  movable  piece  *,i. 
In  uiother  modification  the  electrio  l&mp  it 
•□apeuded  from  the  movable  piece  1,  Jc,  irhicb 
clones  tbe  top  of  the  gloss  float  d,  d.  It  will  be 
evident  that  ho  long  as  the  water  is  the  outer 
clua  boll  or  case  c,  f  is  at  or  above  the  normal 
level  the  float  d,  d  will  Buatain  the  electric  lamp 
#,  e  and  keep  the  pieces  g.  g  and  g'.g'  in 
tact  with  each  other,  ox  shown  :  hence 
•leotrtc  current  will  remain  unbroken  and  the 
fnoandescent  lamp  e,  e  will  continue  to  bam 
bnt  if,  from  breakage  of  tbe  oater  g'laaa  r.  i:  o 
Irom  leakage  or  other  caoao  the  water  ehonld 


\EScape  from  the  outer  casing',  then,  as  the  level 
of  the  water  fnlla  and  lowers  the  float  d,  d,  the 
incandescent  lump  e,  e  will  iall  with  it,  and 
will  break  contact  between  the  pieces  g.  g  and 
gx^gx  and  the  light  will  be  immediately  ex- 
tinguished. 

If  tbe  movable  piece  i,  i  be  made  of  cork  or 
other  equatl;  bnajant  substance, it  will  act  as  a 
Soat,  and  the  glass  cop  d,  d  ma?  be  dispensed 
with.  Tfie  wateremplojcd  may  be  impregnated 
with  carbanio  acid  gas,  or  other  snitab'e  liqoid 
10117  be  used  infiteod  thereof,  or,  it  preferred, 
Any  suitable  gaa  or  aeriform  fluid  (under 
preaaure  or  otherwise)  which  will  produce  the 
same  result  of  saataining  tbe  movable  piece  to 
which  the  incindeacent  lamp  is  saspended  (so 
bs  to  keep  up  tbe  electrio  contact)  may  be  em- 
ployed in  this  lamp  in  the  place  of  water.  In 
order  to  prevent  the  possibility  of  accidents  by 
thecontactpiGceajfi^and;",?'  beiog brought 
together  after  tlie  glass  has  been  broken,  he 
Dseti  a  spring  bolt  ni,  m,  which,  when  the  pieces 
g",/"  have  once  fallen  oat  of  contact  with 
the  pieces  jr,  f  and  extinguisbed  tbe  light,  looks 
tbem  in  that  position  until  released  by  hand. 
In  tbe  modiflcatioQ  shown,  the  spring  bolt 
w,  lu  ahootj  above  the  top  of  a  roil  n,  n  attached 
to  the  movable  piece  k,  k,  and  that  holds  the 
>,tter  doira  until  tbe  bolt  n,  m  is  withdrawn 


by  means  of  the  button.     In  another  modifl 
tion  the  spring  holt  is  held  up  by  means  o 
pin,  which  is  withdrawn  by  levers  when  the 
float   falln,  and  cannot  be  replaoed  until  the 
spring  bolt  in  raised  op  by  hand. 


MAGNETISM   IK    WATCHES. 

ARBSITLT  of  eleotria  aeUon,  which  is  prob- 
ably but  little  known  or  apprscialed  by  the 
loasa  of  tbe  commnoity,  is  ita  eflect  npon  the  time- 
keeping qnalitiea  of  watohca  ;  but  il  is,  Dcverthe- 
'     -  trne  that  Bleotiie  and  mBguelii  '   ° 


ereffeot 


either  teujperi  ,  , 
with  nil  the  perfeotiou 
wntchoiakiDg  there  is  a  mynterions  and  aubtle 
influence  which  diatarbs  and  dest.-oys  the  mecha- 
aical  accuraev  which  Bheald  result  from  Kuch  per- 
teot  work.  This  ijuestioo  of  magnetiam  ha>  been 
brought  prominentJj  before  the  borologiosl  frater- 
nity, and  it  has  long  been  oonsideced  that  the  great 
desideratum  to  be  foend  woa  a  oarrect  timepiece, 
which  should  be  proof  agaiuat  miigaBtic  sctiDii. 
Many  attempts  have  been  made  to  produce  aucb  a 
wntoh.  Gold  balanaes  and  bair-springs  have  been 
employed,  but  they  Dould  not  bo  adjusted  to  teu 
perutarei,  and  in  time  the  gold  taair-aprings  loi 
their  elaalieity.      A  watoh  provided  with   a  nor 

seconds  in  twenty-four  hoora  by  nn  increase  of  hea 
of  one  decree  Centigrade,  and  therefore  could  ne 
be  depended  on  for  correct  time. 

The  firbt  step  towards  anccess  in  this  direotio 
was  (he  invention  of  a  palladiam  hair-spring  by 
M.  Carl  A.  Paillard,  a  celebrated  adjuster  of 
<;eneva,  and  this  has  been  oompleled  by  ihe  Non- 
Magnetio  Campecsstian  Balanap,  also  invented 
by  M.  Paillacd  wbioh  entirely  overcomes  the  diffl- 
cnltiea  heretofore  encoQatered  from  magnetic 
The  invention  consiitsof  making  theoom- 
,  .  ion  balanee  and  hair-ipring  of  an  alloy  of 
palladium  which  is  not  aliecteci  by  magnetic  aclion, 
rnst,  or  by  moderate  acid  a,  and  >'et  retaina  thoio 
qnaliliea  necessary  for  the  oloaeat  adjastments  to 
emperature  and  isoohronism.  Csrelul  tesU  have 
leen  made  with  eornpulous  exai^titud;?,  and  Ihe 
mlletins  obtained  at  the  Geneva  Obaerratory  with 
latobes  posiesaing  these  bsir  springa  and  b^anoea 
lave  CL>n6imEd  in  a  most  atrikinn  manner  all  the 
alcntsuons  and  fondest  bopea  of  M.  PaiUaid. 

If  tbe  regulating  put  of  a  watch,  that  ia  to  siy, 
he  balance,  together  with  the  hair-spring,  ihoald 
>e  hndly  atlecied  by  migoetiam.  wtaiDh  happens 
'ery  ufien,  it  is  clear  that  the  guing  of  the  watch 

lonstrnction  and  the  delicacy  of  ita  adjcatment. 
There  are  two  great  destroyers  ur  enemiea  of  all 
he  moat  delicate  steel  parts  of  these  little 
machines  we  call  watches  ;  one  is  corrosion,  or  mat, 

ea.    The  necesaity  of  protection 
foe  watches   agaioht  magnetism  has   called  forth 

□g  watches  that  had  beccme  sSeoted,  and  of 
of  Boft  iron  abield  or  armour,  for  enveloping 
tbe  watoh  as  a  defence  or  preventive  against 
eleotrieal  and  magnetic  inflaeucea.  But  all  thi^ae 
■   '     "  -e,  for  most  are  cures   after  harm  has 

,  and  the  defence  provided  would  not 

atand  against  powerful  ourrenta. 
The  facility  with  which  magnetiim  ia  developed 
I  watchmaking  is  very  great,  and  the  causes  which 
icreaao  its  prevalence  abound  more  every  day,  so 
that  it  ia  easy  to  nnderatand  tbe  value  uf  the  dia- 
'eryof  M.  Paillard  and  the  importance  whiuh  it 

.  .  and  higb-claaa  watchea.  It  necee- 
very  considerable  amount  of  magaettem 
watch  to  atop;  in  fact,  this  rarely  hap- 

.gnetism  alone,  bnt-' 


lent  to  cause  a  complete  disarrangement  uf 
When  tbe  talanco-'wheel  nf  a  watch  is  eipt 


tauffi- 


foroe.  The  wheel,  composed  of  brass  and  steel, 
swinging  rapidly  over  and  near  to  ctbei  pieces  of 
met  J,  enmnnters  a  certain  amount  of  electric  or 
magnetic  resistance.  These  ioftuenoes  are  intensi- 
fied by  the  thermal  currents  induced  by  the  heat  of 
the  body,  the  electricity  and  magnetism  produced 
by  the  motinn  of  the  body,  frictiuu  of  the  clothing, 
inSnenoe  of  magnetic  belts,  electric  p&da,  and  like 
appliances.  In  many  pemona  this  magnetism  is  so 
strong  that  it  ia  impossible  to  legnlate  a  watch 
closely  in  their  pockets. 

The  compensation  balance  and  hair-spring  are 
the  parts  fatally  alTected  by  magnetism  and  elec- 
tricity. The  bnliuce  becomes  a  compass,  whose 
poles  tend  to  point  north  and  south,  thus  inter- 
feriog  with  its  free  and  regular  action  ;  the  coils  of 
the  bair  spring  arc  attracted  towards  the  halance- 
wheel,  and  stick  to  it  or  tbemsetves,  and  Ihe  regula- 
tion of  the  watoh  ia  destioyed  and  it  uinslly  stops. 


The  introduction  of  a  piece  of  magnetiaed  ated,  1 
case-spring,  for  inatuce,  inaide  of  the  eua,  li 
sufficient  to  deatroj  ita  accuracy  as  a  tiaiekeinitr, 
as  the  balance  and  hair-apring  will  be  attnoted  In 
the  case-apring.  and  their  regular  action  impedii 
A  witch  is  the  most  delicate  known  piena  of 
mechauiam  ;  it  baa  been  prnnotinced  the  eolmiu. 
tion    of    mechanical  skill    in   the  adjnstmsal  of 

period,  of  neoeaeity,  made  of  metals  the  most  nu- 
ceptibleto  the  (orcea  of  electricity  and  mBgaetiin, 
If  we  sQhmit  to  the  infloenco  of  a  rather  pcim. 
fnl  magnet  a  piece  of  ateel  from  a  watah  nioK- 
ment.  the  neatral  atato  ceases  immediately,  fcrthe 
piece  instantly  becomes  permanently  msgaelind. 
This  new  state  ia  easily  proven  io  the  presenMoI 
ignetised   needle ;  a  light  and  very  aeciilict 

meat  for  this  purpoae.  This  subtle  agent  fermii- 
ohiet  in  watches— magnetism — can  be  prodocedin 
at  variety  of  ways,  and  one  can  siy  wiUioiit 
if  mieatatemenl  that  it  doeseiist  in  nearljiL 
led  watches,  and  Ifaia  is  particularly  trie  of 
that  are  £ae  and  complicated.  It  is  mani- 
festly dJlRcnlt,  if  not  impossible,  for  themoden 
-irtisan  and  citizen  to  always  keep  his  watch  oqt- 
ide  the  electr.cal  danger  line,  tor  some  of  thgae 
;reat  machines  have  an  electrical  field  of  gieth  if 


Dt.     In 


all  tl 


LScoted  by  magnetism.  In  thia  ageof  tbei 
lae  of  electricity  this  is  indeed  a  matter  of  no  osu 
inportanre  to  the  srt  of  watchmaking,  and  Io 
emaloifi^a  uf  railroads,  electric  and  telephons  mst 
and  offices,  euginecra,  conductors,  and  all  wkoH 
business  calls  them  among  the  multiplicity  of 
rical  devices,  the  invention  is  of  inestimaUt 

Great  credit  is  due  to   M,  Paillard  for  tfaii  dia- 

)very,  made  only  after  long  yeara  of  patient,  per. 

stent    toil    and  application.      Many  years  wtn 

devoted  to  the  experiment  before  he  succeeded  is 

producing  a  non-magnetic    hair-spring  posaeuiag 

the  other  essential  qnalitiea  of  a  balauce-ipiin;. 

Thia  great  application  on  his  part  iUustntss  ttt 

'  and  love  of  their  art  which  characteriie  Hit 

S3  watchmakers  and  which  will  always  enaUg 

n  to  stand  at  the  head  of  their  prufesiica  in  thi 

infactnre  of  Sue  watches.     A  company  has  btCD 

ned,    with    beadquarters    in    New    York,  soil 

ories  in  Switzerland,  for  the  purpose  of  uuds- 

uting  and  supplyingthB  trade  with  watchei  of 

all   grades,  containing  Faillard's  non-magnetiiLit 

balance  and  hair -spring,  and  il   is  expected  tlieH 

watches  will  be  on  tbe  market  during  tbe  eomia) 

fall,  and  as  prices  of  non-magnetic  watches  wiL  be 

^o  higher  than  thoseof  ordinary  watchet,  they  will 

le  within  the  reach  of  the  masses.     WebslieTtn 

re  right  in  saying  that  M.  Paillard  has  euiblal 

he  modern  horologiat  to  introdnce  into  wiuba 
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APPAEATUa  FOR  ILLUSTRATING 
THE  lAW  OP  THE  REFLECTION 
OF  LIGHT-- 

A      SIMPLE    ajiparatUB    for     illuitratinf  tte 


illustrated.     Besidea  its  simplicity  of  oonitrnrtiMj 

:t  possesses  the  feature  that  a  true  reSectiai « 

ight  is  used.    Sometimes  a  marble  is  employed" 

■epreaenl  a  light  cay,  and  ia  shot  against  a  Baliai- 

race  from  wEich   it  rebonndi,  and  the  anglei  i« 

letermined.  This  givea  a  repreaeutatioa  of  tbell' 

only  not  a  demonstration.    The  methods  invoi»M 

■  he  production  and  reaecliun  of  a  parallel  beioal 

ight,  either  from  the  poru  lumi,'rt  or  the  csldj" 

light,  are  very  beautiful,   but  demand  a  somewu; 

extensive  apparatus  or   sunlight.     Theae  at.  a* 

alwaVB    attainable.      In    the     apparatna    i!io,"i 

a  oaiidle    is    the    only     aouree    of  light   ne^M 

I  it  ia  aufficient  to    show  the  eiperiment  >*  ' 

■mful   of   auditor!.     The    room   need   not  W 

:kened,  although  a  alight  degree  of  ubscan^ 

By  T.  O'COMOa  SLDi.'B,   FI1.D,   la   ihsyfart*' 


KMSLiaH  mOHAjnO  AUD  WOBLD  OF  BOimiagi  Mo.  Iji7. 


Snsli  u  nn  b«  prodaoad  ij  ordlnaiy 
-  tbaitt  ii  uKingh. 

M*  of  wood  U  Mired  out  Into  »  porUan  of 
I  aligbtl;  mote  thu  a  lemiolca]*.  At  the 
if  ttag  dianieter,  whioh  ii  penllal  to  tha 
na,  an  Jnoli  hola  la  boTa£  Into  thia  a 
!  pin  of  wood  ia  fitted,    Tha  nppei  portioi 


.eaaonof  Ibia  la  that  tha  matal,  balu  w 
eoodiKitai  of  heat,  and  harfng,  at  tha  •— »  —ui^ 
neat  aalotlfla  oapaoitT,  abaorba  all  the  beat  doTe- 
loaed  bj  tha  oonbiHtlon  of  the  ooal,  and  the  fabris, 
taking  np  aoaroalj  any  of  the  beat,  renwlna  daring 
the  entire  expeilinent  at  *  tamperatore  leaa  than 


a  axacUf  ona-balf  of  tba  tnllndat  bitaot. 
ation  abonld  be  abont  an  inoa  long. 

plaoed  in  the  hole,  and  1«  made  exaotlj 
I  I^  wedging  U  neoeaaar;.  7ha  plane 
,  when  the  lialf  eyllnder  ia  ant  awaf ,  f  aoaa 
lolai  and  fiont  portion  of  the  board,  and  b; 

of   a   atralgbt^ge   ia   plaoed   aa   naarl; 

u  pouible  to  the  Una  of  the  bwk.    The 

bo  fixed  recj 

ij  glae  or  by  a 

ull  pieoe  ot  looking-glaai  la  tempoTaTJlj 
d  to  the  flat  inrfaoa  of  the  pin.  A  fine, 
ly  atniflbt  wiie  or  delioate  plnmb  line  ia 
iiont  of  it  near  tha  line  of  the  oirole,  and  ii 
until  it  coTara  ila  refieotion  in  the  mirror. 
iltion  It  oooDpiea  ia  tha  lero  of  the  diTlaicnu, 
-  marked  on  the  edge  of  tha  oirele.    " 


a  atarting-point  aqoal  diTiaiona  are  laid  oS 
iaht  and  left,  and  nombared  in  omroapond- 
It  diviaioaa  of  eqnal  linear  length  are 


Near  the  front  of  one  atiip,  a  hole  ii 
>f  looh  aiae  aa  to  liold  a  candla.  Hear  the 
E  the  other,  a  Muean  of  wood  with  Jin.  bole 
ed,  orer  whioh  hole  a  pieoe  of  white  paper 
d.  Sin.  or  4in.  bisk  (com  the  oandle  on  one 
nd  from  the  acreeu  aa  the  other,  wooden 
are  aaaored,  whioh  are  perforated,  and  ra- 
invex  leniaa  of  ooneaponding  ihort  focni. 
la  lenaaa  lasb  aa  oaed  by  apaotaale  maken 
perf  eoUy.  The  holea  in  whioh  they  are  aet 
>a  receiaed  with  a  ahonldsr  tor  the  glaaa  to 
ut,  or  riun  at  pMteboaid  mar  be  glned  on 
Ide  t«  bold  tfaem  in.  A  tolerable  faatening 
obtained  by  gluing  each  leu  to  the  faoe  of 
id,  the  holes  being  made  ilightl j  imiller. 
ir  preferable  Ui  nae  the  other  method  of 
Lbem  in  the  wood,  Aa  one  atrip  ridea  npou 
i,  by  a  liattea  or  braaa-beaded 
ut  be  raiaed  to  keep  it  lereL 
1  be  at  the  aame  elaration, 
(or  the  reaaon  jut  mentioned,  one  moat  aet 
lower  in  ita  blook.  The  oentra  of  the  hole 
oncQ  moat  oorreapond  with  tha  height  of 
re  of  theleaiet. 

toe  of  wire,  whioh  ibould  be  of  apting 
ia  beat  ao  aa  to  ipiing  over  the  Una  on  the 
bar  aarOH  the  centra  of  the  face  of  the 
ut  not  tonahing  it.  Finally,  to  a«anre 
■a,  the  board  ihonltl  rat  upon  three  feet. 
eaded  taoka  auch  u  already  mentioned  will 
for  thia  pnpoae.  lu  genera]  tcrma,  the 
from  ths  saiidle  to  ita  lena,  and  from  tha 
ni  to  the  eorefln,  ihonld  be  equal  to  the 
itancea  of  the  lensei.  The  eiaat  relatire 
is  beitfoondby  trial,  the  blocki  not  being 
Szed  until  the  poiitioo  baa  beea  experi 
r  Tcri&ed.  Ths  spparatui  ii  used  in  the 
DOW  U>  be  deaoribed,  aud  tbs  relative  poii- 
the  leniea  are  tried  lu  ths  lame  way. 
andle  la  lighted,  the  mirror  is  put  in  plaoe, 
atrip  ia  moved  until  ii^  end  oomea  over  any 
anmber.  The  other  strip  with  the  aoreen 
lored  around  until  over  the  corresponding 
on  the  other  side  of  the  lero  marlt.  A>  ii 
thia  poiitioD,  the  aperture  in  the  screen  be- 
righOy  illaminated,  and  the  shadow  of  the 
wsnorDwiDgtbeceatreof  tbecircla.  Thua, 
SB  being  equal,  the  light  it  manifetlly  re- 
t  an  angle  equal  to  that  of  its  inoidonoe.  The 
oat  be  aet  su  as  to  briog  out  the  projeotion 
ar  absFply,  and  to  aecure  good  iliumiuation 
lie  must  be  placed  well  below  lbs  bottom 
ini.  The  atripa  may  be  moved  about  from 
to  number,  hot  the  akadow  or  projeotion 
vire  will  only  appear  croesing  tbe  illu- 
diso  when  the  nambera  correapood. 
«of  lookiug-glsM  lin.  wide  and  IJin.long 
raougb,  bat  a  larger  one  ia  to  be  reoom- 
By  a  rubber  band  or  other  faatsoiDg  it 
lecured  with  ita  back  firmly  agaioet  the 
ace  of  the  pin.  It  ahould  oorreapoad  in 
ith  tbe  lenaea,  and  the  plane  ot  the  qniok- 
ailvering  on  ita  back  abonld  carraapond 
troe  diameter  of  the  circle. 


handkerchief.  Upon  tha  ball  thua  oovered 
{lowing  ooal  talceu  from  tbe  Sre  with  a 
ODgs,  and  then  blow  on  tbe  coal,  in  order 
-  it  iuesndeioent.  The  ooal  will  continue 
brightly  without  in  any  way  bnraing  or 
{  tbe  fabric  apou    whieh  it  lie*.    Tfae^ 


that  at  whioh  It  would  be  harmed,  Thia  experi- 
ment oan  be  performed  in  a  more  remarkable 
manner.  Take  a  eamhtio  handkerchief,  and  oover 
a  gaa-bumer  with  it.  It  ia  indlipanaable  that  the 
tip  of  the  latter  ahall  be  of  metal.  If  tbe  cock  be 
turned  on  and  the  gas  be  lighted;  the  latter  will 
bum  aboTe  the  bandkerobief  without  harming  it 
(Fig.  2),    In  order  to  suoceed  in  thia  szperimsnt. 


andkerohief   shall  be 


readers  to  nae  nothing  but  very  fine  eambrio,  and 
that  which  ia  not  of  service,  ao  that  they  will  not 
have  to  regret  the  roination  ot  a  ga«d  baodker- 
chief  in  oaae  iif  want  at  luocesa.    These  experi- 


TRACnON  I1I0B1A81B8. 

rpRAOTION  inoreaaara,  their  naei  and  beat 
X  forma,  will  be  diaooaaed  at  the  nail  bimIw 
meohanioa*  oouTentloD,  Nobeltei  anbjeot  for  db- 
cnaaion  oonld  be  fonnd  for  snah  a  body  ot  mCM  aa 
will  then  ba  preeent—men  who  aie  inUmatelr 
aaqnaintcd  with  (lie  loeomoUve,  and  tlieie  who  «• 
aofuaintad  with  traotion  iuoteaiera  bi  ntrjbj 
use,  aa  well  aa  tboae  who  are  intereatcd  in  M 
manntaotare  ot  these  devioei.  The  adviaablU^of 
naingaamedeviaeforlnoreaalnD  the  weight  npos 
the  drivera  in  nearly  all  the  older  loeaaMtivea  anl 
many  of  the  newer  ones  ia  bertmd  qneation.  Few 
laoooMtivsa  exist  which  wonid  not  do  more  work 
with  greater  eoonomy  if  they  had  greater  adfac^oa 
to  the  mila.  That  ia,  the  oyllndara  are  larger  tb*B 
need  be  to  do  the  work  with  the  ataam  praarai* 
oarried.  Tha  amoont  that  the  adhesion  may  b* 
eoonconioally  inoreaaed  vaiiei  with  the  dlOerart 
looomotivea;  bat  in  many  initanoaa  aau  be  M 
Inorsased  aa  to  add  20  per  cent,  to  tbehanling 


able  bafore  to  look  into  thia  anbjaot,  a  noUoe  of  n 
few  of  it*  leading  featnrea  will  be  neocaaary  to  pmt 
the  matter  in  ita  true  light.  Traotion  iuoreaaer* 
may  be  divided  into  two  diatlnot,  wholly  different, 
and  antagoniatie  olaaaes.    In  one  of  theae  tha  in- 


weight  of  material  neocaaary  to  ooastraot  all  ita 
parte  with  perfect  safety,  thus  obtaining  an 
Unteaae  of  adhesion.  In  tha  other  olasa  s  pwtlaa 
of  the  weight  of  the  tender  ia  added  at  the  rear  «f 
the  looomotive  by  a  davioe,  eonaiating  of  laveia 
or  theii  eqaivaleot,  on  the  rear  of  the  engine 
or  front  of  the  engine.  The  grsateat  dif- 
ference between  tbe  two  methods  is,  inereaaa 
in  tha  total  weight  of  tbe  looomotive  and 
tender  in  the  first  oaae,  and  aoo-inoreaae  in 
the  seoond.  There  is,  ot  ooarae,  lieyDud  tha 
question  of  aatety  and  oonreuienoe,  only  o>a 
side  from  whioh  to  look  at  these  metfaods,  sod 
that  is  the  oomparativa  final  expense.  Theonat 
of  tha  first  method,  or  permanent  tfpe,  will  of 
course  van  with  ths  eoet  of  tbe  material  need  to 
produce  the  extra  weight.  This  is  almost  alwi^ 
oast  iron,  and  coats  the  looomotive  manutaotnrera 
and  railniad  oompanies  owninii  foundries  abont 
two  oenta  per  poaud,  aa  the  iron  is  of  tbe  lowest 
grade.  The  first  cost  of  the  shitting  devioe  will 
vary  with  the  oompetition.  The  ooat  of  maintain- 
ing the  permanent  type  wiU  t>e  almost  nothing, 
while  tbe  abifting  type  req aires  repairs  and  atten- 
tion. The  wear  and  tear  of  roadbed  dae  to  th« 
coostant  sdditional  load  in  tha  permanent  type 
will  disappear  in  comparison  to  the  total  load 
poasing  over  tha  road,  and  for  both  types  may  b* 

Tbe  cost  of  tranapotting  the  additional  toadia 
the  permanent  type  is  against  its  use.  The  cost 
may  be  oalled  ita  maintenance,  which  it  really  ia, 
and  aa  suab  may  be  compared  to  tbe  maintenaaoa 
of  the  shitting  type.  The  cost  of  traoaportiog  this 
additional  load  is  leia  than  the  ooat  of  tbe  same 
weight  on  any  other  part  of  tba  train,  for  two 
reasons  :— First,  because  tbe  resittaoce  of  eaoh  toa 
additional  after  the  looomotivs  has  reached  ita 
normal  weight  does  not  increase  tbe  total  reeiat- 
ance  aa  much  as  the  average  reaistance  of  the 
total  looomotive  per  ton  ;  that  is,  tlft  average  re- 
sistance ot  locomotives  Ihu  loaded  to  increased 
adhesion  ia  leaa  than  the  arerage  before  tncb  load 
ia  added.  Second,  became  the  load  ia  nearer  tho 
point  where  the  power  it  applied  and  ia  oarriad 
easier,  particularly  an  corvea.  The  probable 
average  resistance  un  a  level  ot  this  additional  load 
ia  2ib.  per  ton.    The  only  outlay  to  oi 


e  fuel  tur 


,9001b.  per 
determined  aa  follows  :— 
.  at  rim  at  a  bitt.  wheel  wilt  overoome  the 
81b.  ptr  ton.    Tnii  osases  abont  lOlb. 

additional  presiaure  upou  the  ormk  pin  ;  dittanoe 
travelled  by  crank  pin  per  mile  ■*,,>'   b,2iO    k 

=  1,!>-20tt. ;  ft.-lbt.  of  work  per  mile  =  10  x  IfiW 
=  19,200;  mileage  per  year  =  about  G0,000 J  ft-lba.ot 
work  par  year  =  19,000  n  60,000  ■•  1,152,000,000; 
allowiag  61b.  of  coal  per  11. P.  per  hour  =  ,'jlb. 
of  coal  per  each  33,000ft.-lb ;  pounds  of  ooal 
used  per  year  »  Vi  x  ^5^5'^  =  2,9091b. 


gthe 


t  of  1 


ibout  4-85dol.   The 
total 


i3,600 
be  coal  to  be  Sdol.  pet 
the  fuel  per  year  to  be 
it  on  the  first  cost  of  the 
about  2do].  pec 


iking  the  total  average  ooit  per  year  per  ton  ot 
ital  added  to  be  fi-BSdol.  Ten  thousand  poandL 
6  tons,  is  about  tbeamount ot  additional  weight 
aesirable  on  the  average  locomotive.  Thia  makei  a 
total  eoet  of  31-75ilol.  per  year  for  the  permanent 
type.  There  seem  to  be  no  objections  to  this 
method  ot  inoreasing  the  adheaioo,  anlesa  itbethe 
heating  of  the  drivinR  journals  ^  hut  this  is  ua- 
neoessary,  aa  nearly  ul  tbe  driving  journals  u* 
capable   of   roaning   cool   and    witIuitaiid.>A%  t*. 


2R8 
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•dilitiunal  loul  <.r  10,0001b.  In  t.TOur  of  the  pec- 
TnHiioDt  type  laths  InoraMiHl  iftfetyoEUie  «D|{inoct 
wtcn  tliu  mid itli mill  WBicUt  ii  put  into  tho  aab- 
■tknJi  »d  in  thn  running  boitrdi.  Their  lolid  und 
hcftvr  inuHu  will  rualit  tbo  ))tuvi  of  a  bmken  rod 
nod  thu)  nroMot  the  gnglaeer.  The  cnut  of  Ibe 
■nalntsnnnQp  ut  Iho  ililttlDg  itviae  i>  diffianit  to 
dtMriniac.  Tbs  orlglaal  oott  li  olio  impuKaible  to 
mill*,  u  DumpDtitluD  would  tooa  icdncs  It  below 
It!  prnral  Hituip.  Tha  objeatloni  to  tbiidsvioetrs 
not  manfi  but  uf  lumo  miiaifinU  The  vnriatlun  in 
the  preuarr  upon  the  driving  ipriagii  nil!  omie 
tbo  luaomotlTD  to  tide  hard,  it  IL  otn  withttand  the 
inoceued  liud  when  added  b;  Ibe  increuaer.  The 
TiiUtion  in  the  weight  of  the  tender  ia  great,  and 
it  ni»y  be  tliit  nl  nir  timu  it  would  not  be  aafe  to 
TvnDve  [roin  the  tnndar  troeka  bU  the  weight  ibkt 
night  be  t'alli>d  for  bythe  looooiotive.   Any  device 

thiLlblocka  up  or  otherwiae  oalla  for ■■— 

that  already  orowded  place,  the  und< 
J'oot-pUte,  l*  aaking  mneh,  and  will 


thai 

'ay  from  the  copper. 
I  wilhia  Iftn.  or  ^in.  of  the  ooppei  it  will  hold  the 
Idei  and  prevent  the  leiat  particle  from  diop- 
ag.    Overhead  aeama  moat  be  made  difieteatiy, 

.    d  it  ia  a  alow  and  tedioiu  proceaa.    Mii  the  reain 

with  a  little  water  to  make  it  adhere  to  the  aeam, 
take  up  a  little  aolder  on  the  copper,  and  let 
iltonto  the  lead  of  the  aeam.    After 

of  aolder  adhi 


itrBOloia  ut  lueomotirca. — Maili 


.!/,■('.«. 


dder, 


II  until 


SOLDXRIHa  LEAD  SB&MS.* 

THU  meohanlo  often  has  sheet  lead  to  a 
and  without  going  properly  to  work,  th: 
apt  to  proTB  an  awkward  jub  at  beat,    ^uppoie  two 
plain  plecea  of  aheet  lead  are  to  bo  aolder    '      "  -" 
the  two  pienea    are    luoae  on  the   beacb. 
flatten  both   jnteei  with  a  mallet,  then  t 
edges  to  be  joined  until  they  are  straight. 
they  will  fit  eaah  other  nieely.    Neit,   b 
two  odgoa,  by  ao rapine  the  apper  oornrr  of  each, 
until  they  lie  a  suitable  dla tan ca  apart 
lower  edgea  are   in  contact.    Scraping 
metal  about  one-half  lla  thickneaa  leit 
able  ohannel  for  the  aolder.  and  when  b 
of  metal  are  thus  treated,  the  apace  left  will  be 
about  in  aeotion  like  au  equilateral  triangle — that 
is,  the  plaoe  for  the  aolder  will  be  tbree-oomered. 
By  naing  a  flit  suldering  oopper,  or  a  "batjthet 
copper,"  as  oommonly  called^  it  i«  easy  to  heat  both 
aidea  of  thia  apaoe  very  qmoltly,  eapecially  if 
oopper  be  draaaed  to  Gc  anngly  therein.    The  n 
operation  ii  to  faaten  the  pieoea  of  lead  Gimly  in 
poiition,  either  by  clampa,  weighta,  or  by  nnili: 
Uive  the  edges  a  final  toooh  with  the  mallet, 
make  sure  that  tbey  lie  quite  flat,  then  duat  oi 
little  powdered  borai.     Have  the  copper  at  juat 
the  right  beat  to  melt  the  aolder  easily.    It  '- 
oold,   the   lead    cannot    be   aofficienlly    beatei 
enable  the  aolder  to  unite,  while  if  the  copper 
too  hot,  the  lead  will  be  melt«d  away,  to  the 
alrnotion  of  the  whole  job.     An  expeiienoed  i 
will  easily   jodge    the   requisite  temperature   by 
holding  the  copper  within  2in.  or  Sin.  of  hit  cheek, 
aa  he  ramavea  the  oopper  from  the  f  niaace.    The 
lemperatuie  ean  be  approximated  to  a  great  niaety 
in  tbla  manner,  and  also  done  very  qniakly. 

With  the  aheet  metal  futeued  in  poeitiun  and 
the  coppera  all  hot,  then  proceed  to  draw  a  ecam. 
Wipe  oH  one  of  the  oopper*  on  a  piece  ot  wet  rag, 
and  touch  the  copper  to  a  bar  of  aolder.  S-i"  place 
the  capper  in  the  aeam  and  run  it  alowly  baekward 
and  forward  until  the  Bolder  "takes"  to  the  lead. 
Hake  Che  movement  ot  the  copper  onlv  about  an 
inoh,  until  the  seam  ia  atarCed,  then  draiv  the  Cool 
alowly  alonf  toward  the  opposite  end  of  the  seam, 
attheaame  time  touching  the  cipper,  juat  above  the 
seam,  with  it  bar  ot  Bolder.  Just  aniG^ienC  Bolder 
most  he  allowed  to  melt  down  to  fill  tho  seam.  It 
toe  mnob  or  too  little  solder  be  used,  tho  seam  will 
be  overflowed  and  bungling,  or  it  will  be  aoant  and 
only  part  full.  Here  is  where  ekill  and  cxperienee 
oome  in.  The  oopper  muat  be  juat  hot  enough, 
moved  juat  fait  enough,  and  Che  aolder  melted  into 
the  seam  jnst  right.  A  great  deal  also  depends 
upon  the  quality  of  the  Bolder  used.  It  must  con- 
tain the  requisite  quantity  ot  different  motala  to 
make  the  Bolder  melt  at  a  temperature  below  the 
melting  point  ot  lead,  which  ia  about  tiOO^F. 
Common  solder,  oompoBcd  of  two  parts  tin  and  one 
of  lead,  mtlta  atabootSWP^nnd  will  do  veiy 


immediately  behind  the  soldering  copper  to  chill 


likewi 


.    Th. 


d  then 


!s  take  up  another  drop  and  proce 
beat  way  to  aolder  overhead  aeai 


they  are  diapena 

removing  for  soldering,  or  \ 

side  down  while  soldermg. 


e   lead  i 
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for  soldering  lead.    Don't  get 
oi  tin  to  reverse  the  rale  and  use  two  pana  ii 
rae  of  tin ;  this  makei  a  solder  which  require 
of  heaC  to  melt  iC.    Lead  may  be  ha  BUldered 
out  resin,  by  using  tallow  as  a  flux.  In  fact,  tallow 
ia  the  natural  flux  of  lead,  juat  as  reain  i-i  of  tin, 
■al  ammoniac  of  copper,  and  borax  cir  lime  the 
floT  of  steel.    For  "wipe  joints"  tallow  is  used 
eiolmiively,  and  works  perfectly  ;  bat  the  addition 
of  a  little  reain  in  many  cases  improvea  the  work- 
ing of  the  tallow. 

Balder  joints  in  aheet  lead  are  beat  made  wbilt 
the  metal  ia  lying  level  J  but  a  man  can  drink  while 
standing  on  bia  head,  and  aa  leail  joints  imsy,  if 
oixonmstauces  demand,  be  made  in  perpendicular 
sheets  oC  lead,  with  seams  rnnning  both  perpen- 
dicular and  in  a  hnrizuntal  direction.  Aa  an  ex- 
treme illnatration  ot  what  can  bo  done,  a  joint  can 
be  made  overhead.  To  make  a  joint  on  a  [lerpen- 
diaular  sheet  of  lead  I  like  to  have  a  piece  of 
iaooCh,  cold  iron  or  ateel,  and  with  this  tool  follow 

'  Bjr  JAKts  F.  AooaBT,  la  th*  ManiVaeluim'  UoMlt. 


THE  PHTSIOLOaiCAL  CONNBCTIOH 
BETVEBN  THJ  HBAST  AlfD  THB 
LUHQ8. 

THE    Vienaa     correspondent     ot    the    Laaa 
writes  :— Prof.  Ernst  von  Fleiachl,  the  well 
known  Vienna  physiologist,  has  recently  pat  fui 
ward  an  ingenious  view  concerning  the  iaBuaue 
of  the  heart  beat  on  the  respiratory  obangea  ii 
the  lung].     His  theory  ia  baaed  on  a  very  inureel 
ing,  but  hitherto  unknown,  phyai.:al  phenomenoi 
he  had  ocoasionally  observed.     If  a  liquid  con 
taining  au  absorbed   gaa   be  exposed  Co  negaiiv 
pressure — to  a  vacuum — only  a  small  quantity  o 
Che  gas  absorbed  can  be  eiCracted,  ascending  in 
viaibla   bubblee   through  the  liquid;    but  if    ' 
liquid  had  bveti  shaken  by  a  aingle  blow  or  imp 
jnac   before  oommeaciog  the  exhtuition  proc< 
nearly  the  whole  of  Che  gas  absorbed  ia  rapidly 
free,  the  liquid  aaauming  a  froth-like  appaaru 
The  quantity  of  the  gaa  thna  exhaoated  is  i 
hnndrod  timea  larger  than  that  wichdrawa  wi 
out    impaot.      This     action     of    the     impact 
Bolutioui   of  gases    in    liquids    ia,   as   I    belie 
somewhat   analogous    to    the    wsll-known    pbe- 
nomenoa  ot   rapid    solidiflcaCion  ot  water  cooled 
below  Che    freeiing    point,  or    of    inalancaneons 
oryatallisation  of  hot  saturated  and   chen  slowly 
cooled  Bulations  of  Glanber'a  asl^  also  initiated  by 
audd CD  impact.     Atareoent  meeting  of  the  Vienn 
Society  ot  Physioiana  I  had  an  opportunity  to  ae 
some  of    Professor    tou    Fleiiohls    eiperimenti 
whiah  can  easily  be  repeated  by  means  of  a  hy|ii 
dcrmio  syringe  furnished  with  a  stopcock.     £ty  a 
slow  upstroke  of  the  piaton  the  lower  portion  of 
thesyringe  is  filled  carefully  with  water  which  has 
'    ~      exposed   to   tbe  air  for  a  ahoit  time ;    the 
ra  is  then  closed  by  turning  Che  stopcock.   The 
m  ia  now  drawn   apwaidd  aa  far  as  possible, 
then  released  alowly  and  caaCioualy  until  it 
hes  the  water  again.  By  thia  exhauaCing  actios 
1  gas  bubbles  are  formed,  which  are  to  ba  ex- 
pelled by  opening  for  a  moment  the  orifice  and 
■nverting  the  ayringa.    Than  the  liquid  ia  ahakeu 
jy  a  single  blow  exerted  againat  the  piaton,  or  by 
relcaBiDgiCauddenly.  Ifaahort  time  (bait  aminutej 
ifLerthccononasiao  ot  the  liquid  tbepiiton  is  drawn 
ipwards  again  as  far  aa  possible,  the  previouily 
ilsar    liquid     becomes     rapidly     white,    like    an 
ewent  mixture,  by  the  froth  formed  by  the 
cape  ot  the  gai.    lnex[ilana- 
.lou  UL  IU13  uueuomenun,  Profeatur  vun  Fleiachl 
lUggeats  that  by  the  impact  the  physical  cuunexiiin 
it  ihe  moleonlea  of  the  gas  and  o£  the  liquid  ia 
iltered,  and  that  the  real  solution  ot  the  gaa  in  the 
liquid  11  transformed  into  what  he  calls  a"  mole- 
cular mixture,"  wherein  the  giB  molecules,    pre- 
viously closely  oonnected  wiiu  the  molecnUs  uf 
■'      '       ■'  lying  free  in  the  inter«paoBi  be- 

;culea   ot  the  liquid,  from  whiob 
they  can  easily  be  withdrawn  if  the  liquid  ia  er 
posed  a  abort  time  after  the  impact  to  a  vacua 
or  to  Che  process  uf  diUaeion.    Now,  tbe  blood 
also  a  liquid  containing  abaorbed  gases.    The  el 
trance  of  oxygen  can  be  easily  explained  by  ihe 
properties  ot   the  coloured  blood-corpuaclen,    bnt 
'  exit  of  carbonic  acid  hai  till  now  received  no 
oidation,  for  tho  rate  ot  preaiure  of  the  alveolar 
is  not  suffideat  to  aeoure  the  diSusiun  of  the 
gas  from  Che  blood  serum  wheruin  it  is  diieolved 
into  Che  air.      The  Professor  assumes  that  tbe  dif- 
fusion ot  the  carbonic  acid  of  Che  venous  blood 
into  tbe  air  otthe  alveoli  is  only  made  posiibla  by 
the  action  of  Cbe  impact  imparted  to  the  blood  ' 
the  pulmonary  artery  by  Che  systolic  oontraoti 
of  Che  right  ventricle  ot  the  bearc.    Dy  Chia  impi 
tbe  physical  condition  of  the   blood  entering  C 


ROYAL  MICEOSCOPICAL  SOCIBTT- 

TUE  eighth  meeting  of  the  aeaaion  was  bald  on 
the  11th  inat.  at  King's  Collen,  Btraod,  the 
President  (Ihe  Rav.  Dr.  Ddlinger,  F.R.8.)  in  the 
'lair. 

The  President  said  Chat  some  time  ag"  ^n  altota- 
..on  was  made  in  the  by-lawa,  under  which  100 
presidenuot  other  so ientifio  societies  were  aligible 
for  election  aa  ei-offieio  Fallows,  and  78  prwidcnli 
were  so  elected.  It  seemed,  however,  that  ths 
presidents  of  the  Royal  Soalety,  the  Linnean 
Society,  the  Royal  Sooietv  of  Bdmburgh.  and  tht 
Royal  Irish  Aoademy  had  not  bean  inclndsd, 
probably  beoanse  Che  eminenoe  of  these  sooistiB 
would  canse  it  to  be  assomed  ChaC  their  presidanti 
would  be  elected  as  a  matter  of  coarse.  The  miM- 
Ing  now,  HO  doobt,  would  be  pleased  to  agree  that 
tbe  presiden'-  '--'---'- 


_^ jutioaed  a^ — 

Che  list.    This  waa  agreed  to  nnauimoasly. 

Mr. Crisp  Bailed atlantian,amonBitthedonalio(u, 

Dr.    Crookabank's    new    work    on    Che  plmto- 

graphy  of  bacteria  ;  also  to  a  number  of  slidttof 

Eairwhicb  Dr.  Ondaatjee,  of  Ceylon  bad  forwirdsd 

the  sooieCy  wiUi  a  request  for  informatioB  aa  lo 

1  peonliaritieiof  atructnre.     It  any  Fellow  itoolii 

take  Che  slides  for  eiaminaUoa  and  report  tethe 

iC  meeting,  they  would  be  glad  to  lend  then  (or 

B   purpose.      Attention   waa  alio  called  tc  the 

tended  re-delivery  by  Che  President  on  the  Hit 

it, of  the  lecture  which  he  gava  with  such  aoBcai 

the    meeting    of    the    British    Association  la 

Mr.  Deby  presented  C!  alides,  chiefly  of  iniore- 
loptera,  which ' **■"  — "-"i™  "i 


e  gathered  from  what  Mi. 


arted  into  a  "mo 
IC  gaseous  carbonii 


banged,  t 
1  b^ing  cc 


I  walls  i 


is  due  tc 


othe 


)f  the  I 


which  oauaot  impart  l«  the  blood  an  . 
Scicot  for  preparing  it  fur  diHuaioaal 

so  tbat  ita  carbonic  actd  cannot  be  tully 
ged.  This  view  ot  tbe  action  uf  Che  hcarC 
respiratory  changes  seems  also  Co  be  sup- 
by  facta  oidomparative  anatijiiiy. 


, from  the  coUeotlon  ol 

.„„  late  Mr.  Frederick  Smith,  There  was  alio 
amongit  them  a  complete  aeriea  of  aUdea  iUustrs- 
live  ot  tbe  development  of  tho  larva  of  a  /"edKiJs. 
from  its  firat  coming  out  of  the  egg  to  its  mataia 
condition.  _ 

Prof.  Bell  said  that  the  late  Hr.  Frederick  SmUb 
was  BO  careful  an  obaerver  and  ooUeotor  as  well  si 
BO  aklltnl  a  moouter,  that  be  feic  aare  tbatll< 
present  they  had  received  waa  even  of  grei 
tbaa   perhaps  co  " '   ' 

Deby  had  said  ah 

The  President  tboitght  that  the  bast  thanks  rf 
cbe  Bociety  were  due  Co  Mr.  Deby  tor  hii  valnsUi 
donation,  and  a  vote  of  thanks  cu  him  was  •aaar 
naly  carried. 

It.  J.  Mayatl,  }no„  said  tbat  ha  took  it  f« 
nted  tbat  the  FsIIowb  were  interested  in  what 
jr  eoncemad  ths  history  otthe  mioroscopa,  lai 
would  therefore  be  glad  to  know  af  any  now  fsdi 
which  tended  Co  throw  ligbC  upon  the  anbjift 
They  wore  told  by  aome  of  the  best  anthotiBB 
■,h»t  thenotesbyRnger  Bacon  could  hardly  be  tea- 
lidered  as  demonatrating  that  he  had  a  praotieri 
(nowledge  of  the  nae  of  magnifying  lenses,  sni 
bat  bis  claim  to  be  the  inventor  ot  tbem  muitbi 
let  aside.  Fracastoro,  the  eminent  ICaliin  ^r 
lician,  had  referred  to  Che  magnifying  powerirt 

!fub*ih^'in'S°Bnic6  ia  16.18;  but  this  refersni* 
jid  not  point  to  practical  knowledge.  Gioisui 
Baptiata  Porta  had  alao  been  oreditcd  with  IM 
invention  ;  bnt  later  writers,  including  Poors- 
dorlf,  were  doubtfal  if  inch  waa  the  fact.  Lite) 
inclined  to  credit  Galileo  with  the  anthordup 
least,  ot  the  combinations  forming  telesoopo 
microscopes;  hut,  on  the  other  hand,  it  "s" 
iin  that  telescopes  were  known  In  Hellsnd 
before  Galileo's  conatraction  of  theae  instrnmnila 
denoa  which  he  had  ooma  across  IstilF 
relyohowed  that  magnifying  glaaseswdt 
least  aa  early  as  151.1-16M.  for  in  (1» 
celebrated  portrait  o£  Leo  X.  by  Raphael  l« 
Pope  is  shown  holding  one  in  his  hand.  Tta 
*  '  <  was  painted  between  1613  and  I&W,  ai  Ikt 
n-aa  elected  in  1513,  and  Raphael  died  u 
He  had  brought  to  tbe  meeting  a  laiTt 
volume  whiah  had  been  lent  for  tho  purpOMbj 
Mr.  Qoariteh,  and  which  contained  an  engnvW 
of  Baphaors  portrait  of  Leo  X„  so  that  tta 
Fellows  would  be  able  to  inipeot  it  attar  the  mist- 
ing. During  a  recent  visit  to  Florsnoe  he  sW 
Eaid  some  stleotion  to  tbe  microaoopss  which  lua 
cen  attributed  bo  Gulileo.  It  was,  of  con"* 
rather  diffioult  to  Bay  in  such  niaClera  what"" 
really  auChentic  and  what  waa  not ;  but  wbanthw 
iuBtrumcnU  were  shown  at  tbe  Loan  Cotlectme  >1 
South  Kensington,  there  were  suggoatiBni  aait 
that  tbey  had  been  prepared  f  jr  chat  exbibitum. 
tbuuEhbewas  usMiri  by  Prof.  Mencci  thsltLif 
could  be  identified  certainly  since  1S70  If  W* 
earlier.  He  ooutd  not,  however,  help  notiof  I>sl 
all  the  early  teleaoopea  made  iu  !  ilfiO,  or  about  tbsl 
time,  bad  cardboard  tubes,  and  wood  orhomtsu' 
tot  tbe  lonaei,  whereas  theae  microscopes  «"" 
made  with  substantial  brass  body  Cubes  withstnof 
and  well-made  sore w  threads  and  GrmCripo^iV 
port.  He  could  only  say,  therefore,  that  H  tbj 
microscope  makers  had  arrived  at  that  ttV  <■ 
perteotion  in  Galileo's  time,  they  had  nii^  ' 
point  not  attained  by  his  anooeaaon  nntil  "*' 
yean  afterwards. 
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Mr.  MbjbU,  in  reply  ta  an  inqniry  ss  to  the 
[ippoccd  lent  fiam  Nineveh,  laid  he  could  Dot  add 
lore  to  whiit  be  hod  itlcead;  stated  in  the  Ciator 
iMtorea,  th&t  he  did  Dot  Sad  this  eo-dalled  Una 
BffloientlyalsartobeuiedfoTinaaaffj'iDgpDrpaeet. 
twasmuda  of  rook  oryBtol,  aad  he  thought  that 
rhoever  iatended  to  ose  it  as  a  Icni  wonld  hnre 
tleated  a  piece  without  the  veina  aaroai,  irhich  lo 
BATTed  it  for  that  pnrpoie,  though,  regurdiug  it  &■ 
n  orDunent.  the;  rather  added  to  iUbeaaCy.  He 
hoaght  Sii  David  Brewitcr  had  been  rather  baity 
a  comlae  to  a  eonoltuion  about  it.  There  had 
mh  also,  two  pieaca  of  glau  found  wbich  bad 
oea  taken  for  leniea,  being  plaDo-oonvei.  One  it 
n>  not  posaibte  to  eee  throngb,  the  other  wag 
ATtl;  poliihed  and  might  have  been  nied  aa  a 
'Dmin^  glRU;  bat  be  bad  spoken  to  many 
nthoritiea  abont  them,  amongit  othera  to  Hr. 
ladaD,  and  they  seemed  of  opinioa  that  tbey  were 
itsnded  to  be  naedaa  ortiunenti  for  the  parioa, 
oaiibly  for  the  helmet,  or  for  the  slioulder  of  the 

Hr.  J.  Hayall,  jnn.,  also  eihibited  a  miaraaoope 
rhioh  had  came  from  Japan.  It  waa  made  after 
He  of  the  old  npright  tripod  model  a,  and  had  a 
ing  of  iolaid  silver  ornamentation  at  both  top  and 
ottom,  whiflh  was  made  with  obarscteriitia  ekill ; 
nt  the  person  who  had  prodaced  the  instrameot, 
longh  be  had  provided  a  place  for  the  objeoti 
ad  omitted  to  make  on;  proviaion  tor  the  e 

Mr.  Criap  remarked  that  tbougb  there  mis 
lace  for  eyepiece  lensea.  yet  there  waa  an  eyepiece 
utrd  to  keep  tho  dust  out. 

Ur.  J.  Beck   aaid  be  bad  hi 
liCTDsoope^  and  he  oould  only  aay  that  he  thongbt 
;  a  great  libel  apon  the  Japanese  to  atttibnte  such 

thing  as  that  to  them — a  bogns  mieroacope.  Ue 
mild  only  suppose  that  it  was  the  work  of  some 
nutenr  who  got  some  Japaneae  ringi  of  inlaid 
Doper,  and  made  tba  reet  himself,  inyoni 
luyto  look  at  the  so-ealled  fitting  of  the  tu 
rfaioh  was  no  fit  at  all— to  aee  the  alaea  of  * 
nd  for  hla  part  he  did  nut  bell 
■oik  at  alt;  there  waa  BogI 
illan.  He  had  a  large  number  of  Japaneae 
utniments,  the  workmaDahip  of  whioh  waa  as  fine 
■  uiything  prodaaed  here. 

Ur.  Mayalt  said  it  wontd  be  foUy  to  deo!are 
'ithout  Botual  knowledge  that  It  was  Japanese 
rork,  but  it  was  qnite  aertain  that  it  was  oblaioed 
com  Tukio,  and  that  it  came  dicsot  here  frem 
rokohama,  Probably  milling  tools  of  Engliih 
lanDfactare  might  have  been  used,  ai  many  -"-  - 
iadi  of  tools  were  osed  in  Japan,  and  thi 
Mutation  was  undoubtedly  Japanese  noik. 

Mr.  Deby  said  that  many  icjeotifle  instruments 
t  Kngliih  make  were  sent  out  U)  Jopan,  and  be 
■membered  seeing  on  one  occaaioa  <>4  ficit-clssi 
liaraaoopeB  being  sent  there  by  order  of  the 
nnt  of  Um  Japaueie  (iovernment.  If,  therefore, 
Ca  paople  there  were  well  aoquaintcd  with  mioTO- 
oqpea  nude  by  Mr.  Beck  and  otbera  here,  it  would 
w  iuel«u  for  anyone  there  to  produce  such  a  one 
4  that   upon   the  table,  as  they  would  be  quite 


it  was  Japanese 


Dr.  Maddox's 


onld  pi 


"On  the  Diflerent  TissD 


Dr.  Maddox's  paper  "On  the  Di: 
found  in  the  Hnscles  of  a  Mummy 
fr.  Crisp,  Dr.   Hiddoi  being  unfortunately  still 
mable  to  attend  the  meetings  of  the  sooiety. 

Prof.  Bell  s:iid  it  was  exceedingly  intereating  to 
lad  that  a  people  who  were  so  despised  at  the  pre- 

■f  the  body  in  this  very  remarkable  way. 

Prof.  Bell  gave  an  aaoooat  of  a  recent  visit 
rhioh  he  had  paid  to  H.  Pasteur's  laboratory  in 
Paris. 

The  Preaident  felt  sure  that  tbe  Fellows  were 
mj  mooh  obliged  to  Prof.  Bell  for  the  very  in- 
MMstiiu  aooonnt  which  be  had  given  tbem,  and 
bt  whlali  their  thanks  were  due. 

Mi.  Deby  oalled  attention  to  a  series  of  double- 
fcined  saotions  of  the  rare  parasitical  plant, 
Brvgnaniia  Laa/ii,  one  of  the  RaUeeiie,  but  diSei 
big  in  ita  being  hermaphrodite.    It  grona  on  th 

tbe  davelopment  of  the  plant  from  the  timr 
■■■u  to  laiae  the  baric  of  its  host  aa  a  miouti 

a  op  to  the  csmplete  maturity  of  tbe  ovules 

Iha  doablfl-staiiiiiig  allawa  of  distiogalahing  thi 


ItaiiU  between  the  tj 

its  boat,  which  oi 
ielerroined.    The 


ined  s. 


I  loeola  of  the 


hmgeid  growth  than  ph:kneroEamic. 

tOTAL  UEIHOROLOSICAL  SOCIETY. 

THE  usual  moathly  meeting  of  this  tueiety  was 
held  on   Wednesday,   " 


Hi.  a.  8.  Harriott  and  Capt.  Paul  Mordov 
van  balloted  for,  and  duly  elected  Fellons  of  tl 
nvietr.    The  following  papeis  were  read  :— 

m  *■» "     -  


n  Speoties  and  the  Bows  that  often 


im  pan  y  Then 
DollectFd  all 


"by  Hr.H.Sharpe.    Thei 


ithor 


h  ie  really  tbe  sbadow  of  the 
aun  upon  clonda.  In  aome 
es  the  shadow  is  surrounded  by  a  bow,  which 
author  sbowe  la  like  the  rainbow  in  oolour  and 
the  ordi^r  of  coloura.  The  head  of  a  sbadow  la 
retimes  sanoaaded  by  another  sort  of  phtno- 
Don  touching  the  head,  and  wbieh  the  author 

i)  "  FteaiSis  of   Therm ometrical  Observations 
""       ■  iindat 


light  of  2;3tt, 

t  of  thermometers,  waa  placed  iit.  above  the 
ground  in  the  churchyard,  a  aimilai  screen  and 
tbermometera  waa  fixed  above  the  belfry  at  ITUft. 
above  the  ground,  while  a  Siemena  electrical 
thermometer  was  placed  near  the  top  of  the  tower, 
tbe  cable  being  brought  down  Inside  and  attached 
to  a  galvanometer  uu  the  floor  of  the  church, 
where  the  indications  were  read  ofE.    The  resalls 

4 ft.  exceeds  that  at  170ft.  in  every  luoutb  of  the 

1ft.  differs  bat  little  from  that  at  170ft.,  tbe  tend- 
ency, however,  being  for  the  foruiar  to  be  slightly 

higher  in  the  winter  aod  lowf "  "  "*" " 

the  lattei 


waa    read   u anally    In    the  daj-tlj 
naturally   showed    that    the    temi 


,  the  Tesnlls 
iperature  at  4tt. 
during  tbe  day  hours  waa  considerably  warmer 
-'---  -■  'JfiOtt.  The  author,  however,  detailed 
eta  of  readings  which  bad  been  made 
during  the  niBbt  as  well  aa  the  day,  the  retulta  of 
wbich  were  of  a  very  interesting  oliaraoter. 

(a)  "Snowstorm  of  March  Hth  and  lath,  16S7, 
at  Shirenewtou  Hall,  near  Chepatow,"  by  Mr.  C.  J. 
Lowe,  P.R.S. 

Dnring  the  evening  tbe  president  made  apreaen- 
Ution  to  Dr.  J.  W.  Tripe  of  a  silver  tea  and  coffee 
service,  which  had  been  subscribed  for  by  the 
Fellows  in  acknowledgment  of  the  many  aervici 
which  he  bad  rendered  to  the  society  during 
period  of  over  ^0  years. 


□aEFCL    AlTD    SCIENTIFIC  NOTEB. 


>(c 


Chilian  Nltiate  of  Soda  Beda.  —  The  total 

of  the  province  of  Tarapooa  (Chili)  is  IB,! 

re  mllaB,  and    it  le  divided  naturally  into 

net  and  well-de&ned  tones.      The  first  of  II 


laat.  of  eighteen  n 
B,  of  tbe\each  ; 


and  mining  zone.  The  fertiliser  is  found  all  aluu) 
the  coast,  while  tbe  rich  mineral  fields  oi 
Huantajaya  and  Santa  Rnsa,  and  the  Iceb  importan 
ones    of  Carmen,    Hosario,     Hnantaco,    Paiquini 


ierra 

■Tb 

1,-beir^ha 

width    of 

.d     finally 

nHf 

vatlo 

evpl 

Np. 

!y  all  these 

a»tbedsoi 

be  of  soda. 

nd  snlpbate  of  1 

ne.    The] 

rekn 

o«n  locally  by  tti 

parts 

ind  under  these  salarea  depo 

in  Taiapaca  the  cjJiuhe  (nitrate  eartbj  ia  found 
only  under  a  bed  of  oonglomerote  known  as  eoslra. 
It  was  believed,  at  one  period,  that  all  the  pampas 
in  this  zone  contained  caliche,  but eiploratiuna  have 
domonatratioa  that  they  only  contain  traces  of 
nitrate  of  soda.  The  true  nitrate  beds  commence 
on  tbe  eastern  boundary  of  tbe  first  zone.  The 
second  wne  of  the  province  ia  tbe  nitrate  region, 
on  th'3  edge  of  the  Cauiaronea  gully 


southwi 


o  the  desi 


Up  tu  1868  it  waa  believed   that 
extended  northwards  beyond  the  Camarones 
the  Azapa  valley,  in  tbe  pr 


beds 


of  A 


The  I 


cally  paralled  to  the  Tamarugal  pnmpa.wl 
eastern  limit.  In  someplacea  the  grounds  ri 
or  two  miles  further  to  tbe  east,  and  in  sc 
they  bend  in  that  distance  from  the  westwi 
qnantity  and  quality  of  the  caliche  vi 
considecably,  but  the  dimensions  of  tbe  nil 
may  be  set  down  at  ViO  geographical  milea 


„_,_.-    duty,  .  .  . 

X;3ll,909,+17.— C*i;io.<  Timn, 

Tim  flea,  grasshopper,  and  looast  jump  200 times 
their  own  length,  equal  Co  a  quarter  of  a  mils  far 


SCIENTIFIC    NEWS. 


THE  Dun  Eoht  Circular,  No.  14n, 
that  a  oodfl  telegram  has  beoa  received 
from  Cambridge,  Mass.,  giving  the  follotviag 
elements  of  Barnard's  new  uomet.    The  com' 
!  made  b;  Prof.  Boss,  of  Albanji 
ob^ervatiouB  taken  on  Ma;  1:2,  IS.  and  IB. 
\iS7.  June  2B-67,  O.M.T. ;  "■  —  Q  27'  *3' 
Q  Sir  41' :  I  ir  2- :  lop.  5  0-I021C.    The  place 
for  Greenwicli  midnight.  May  30,  is  B.A.  15h. 
4i>m.   2ia.    S.  Dec.   17'  li!)".    The  brigbtncBS  i» 
inoreasing. 
Dr.  PalisB,  of  Tienoa,  ha,s  dincovered  another 
inor  planet,  which,  will  be  No.  '2Sii.     It  is  ot 
ic  1~tb  magaitade. 

Dr.  Doberok.  ol  Hong  Kong,  concludes  frmo 
observations  of  Jnpiter  recorded  there  daring' 
IS'li-lSS'i  that  tbe  equatorial  and  poiax 
diameters  at  tbe  mean  distanoe  of  the  planet 
LpecUvely  38-307"  and  35912'.  Measnrea 
of  Satnm  made  daTing  the  same  period  givA 
externa!  diameter  of  ring  40'28"' ;  diaueter  of 
Casbini's  division,  31-J2''  ;  internal  diameter, 
id  the  niuatorial  and  polar  diameter 
ot  the  disc,  i7'32'  and  lfi-53".  Tbe  latter  ia 
larger  than  the  measure  of  Eeasel,  Slruve,  « 

The  death  ia  announced  of  M.  Edme  Felix 
Alfred  Vulpian,  the  eminent  physiologist,  at 
the  age  of  Ul.  Born  in  182li,  the  son  oE  a  di»- 
tinguiahed  lawyer,  ha  took  hie  degree  of  M.D. 
inlSol,  and  soon  afterwards  wan  attached  to 
IhaMnBeani  of  Natural  History.  In  18li7  ho 
ippointed  profesanr  of  pathology  to  the 
Fooultj  of  Itledicine  ;  and  thoagb  attacked 
undi^r  the  Empire  a9  a  materialist,  he  was 
called  in  when  the  Comte  de  Cbambord  was 
dying  at  Fioh^orf.  He  was  an  ardent  chato* 
pion  of  the  Pasteur  treatment.  M.  Vnlpian 
was  the  author  of  many  medical  works,  amonf 
them  being  his  treatises  "  Des  Pnenmoniea 
sioondairea"  OSf'0),"Lei;oii8«urla  Phjaiologia 
g6ni;m,le  et  compariSe  dn  Systome  nervenx," 
'■  Letons  siir  I'Appiroil  vaaomotonr,"  "  Clinlq>e 
m&licale  de  I'Hdpital  de  la  Charity,"  uid 
"  Maladies  du  SystSma  aerTeux," 

Those  who  received  their  first  leesona  in 
photography  years  ago  will  hear  with  regret 
ot  the  death  of  Colonel  Rusnell.  Colonel 
RuBiteirs  family  name  waa  Brunfill ;  but,  under 
the  proviHioiiB  of  a  will,  be  assamod  the  name 
by  which  he  is  known.  It  ia  to  him  that  pho- 
tographers owe  a  practical  method  of  alkali  no 
development,  ond  many  valuable  iwpera  ia  oon- 
neotion  with  photography  proceeded  from  hia 
pen,  For  the  last  fi,fteen  years,  howevet, 
Col.  Buseell  had  devoted  himself  to  conntr? 
pursuits  on  his  estate  in  Elssex.  He  was  bom 
■  .  1S20. 

The  well-known  geologist,  Dr.  Studer,  ol 
Berne,  ia  dead,  at  the  ripe  age  of  ninoty-Uiree  ; 
and  the  eqaally  distinguisbed  botanist,  Jchali 
Edvard  Aresohougi  formerly  professor  ot  botony 
at  TJpsala.    He  was  bom  in  1311. 

Mention  of  Upsala  reminds  ua  that  aLinnesn 
hor barium  has  been  presented  to  the  imiyeraitr 
by  Prof.P.  Sotherstrand.  It  ia  aduplicateof  that 
possessed  by  the  Linnean  Society  of  London. 
The  Natural  History  branch  of  the  British 
Museum,  in  Cromwell- road,  has  jnst  receiveil  a 
vuluable  donation  from  Lord  Walaingham,  con- 
sisting chiefly  ot  a  collection  of  British  butter- 
flies and  moths,  with  their  larva;  or  caterpillani 
in  various  stages  of  development ;  also  a  fine 
series  of  Indian  species  collected  and  preservad 
in  the  Punjab  by  the  Rev.  J.  H.  Hocking,  a»d 
apecimena  of  the  various  eiotic  ai  Ik- producing 
moths.  With  very  few  eiceptiona  tbe  Biitiob 
larviii,  which  retain  a  most  life-liko  appcaranoe, 
and  are  placed  upon  models  of  the  plants  oa 
ivhich  they  feed,  have  been  prepared  aftd 
mounted  by  Lord  WBlBiugham  himselt.  The 
whole  collection  consists  of  2,510  specimens  at 
larva;  belonging  to  77r>  Bpeciea,  together  with 
a  series  of  perfect  inseota  of  each  epecieii.  Aa 
continued  eiposore  to  light  is  un  tort ni lately 
very  injurious  to  specimens  of  this  kind  they 
cannot  be  eihibited  permanently  :  bat  for  the 
advantage  of  those  who  would  like  to  study 
the  collection  without  any  restriction,  it  will 
be  placed  in  the  entrance  hall  of  the  mnsenm 
for  a  period  ot  five  weeks  from  the  ^osuct*- 
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KDS.'o]^  Toeitiaiwt  w^  wistft  '*-'* 


■tiadB  and  in 

hcftry  mu>ei  wjil  rcaiii  tne  oio» 
nnd  thai  protect  the  eDgiocer, 
■  -•  ■'-c  Bhifting  da 


,    Theoi 


)uld  SI 


jtl  praent  Esalt.  Tbe  abjac 
not,  miDj,  btit  o[  aome  momeni^ 
the  prcunrc  upon  the  driving 
the  liHomotiTe  lA  ride  hard,  if  it 
iooruied  loid  when  Eulded  by  bl 
*iriitioQ  in  the  veight  of  the  te 
it  may  be  th&t  at  all  times  It  no 
remove  fiom  the  tender  tmeki  u 
might  be  c&lled  far  by  the  lacom 
thiit  blocka  u|i  or  otheririae  cal 
that  Klieady  crowded  pi: 
foot-plate,  1.1  oiking  muah,  nnd 


the 


■traetori  uf  lucomutivea. — JU^i'i 


SOLDBRINa  LEAD 

■Dia  often  hi8   >1 
liont  goinf  .r 

plain  pieces  of  ibeet  Ititd  ai 

ilitten  both   piecea  with  a  r 
edgeB  to  be  j  oil 
tbey  will  tit  e. 


r  niecly 


DOtil  they  lie  a  auitable  disiai 
loircr  edgei  arc  in  contact,  t 
mstal  about  one-half  Iti  thiek 
able  ohannel  for  the  lolder,  anc 
9  treated,  the 


about i 


--,  --iG  plaoe  fut  the  loldei  wil) 
By  nsiog  a  flit  suldering  eop| 
copper,"  »  eommonly  called,  it 
aidei  of  thii  epioa  yery  quiokl 
copper  be  dieaied  to  fit  aaugly 
oporation  ii  to  fasten  the  piec< 

Suition,  either  by  clampa,  wei 
ire  the  edges  a  final  biueh  i 
make  sure  that  they  lie  quite 
little  powdered  borax.  Have 
the  right  heat  fi  melt  the  aoli 
cold,  the  lend  ctDaot  be  luf 
enable  the  aoldpr  to  unite,  whi 
too  hot,  tbe  lead  will  be  melts 
■trnotiun  of  the  whole  job.  A. 
will  easily  judge  the  requiiil 
holding  the  copper  within  ain.  t 
an  he  ramoros  the  copper  from 
temperature  can  be  approiimatt 
in  tnii  manner,  and  also  done  vt 
With  tho  sheet  metal  fasten 
the  coppers  all  hot,  then  pcuce 
Wipe  off  aae  of  the  ooppers  on 
and  touch  the  oopper  to  a  bar  of 
the  copper  in  the  seam  and  run 
and  forward  uatil  the  solder  " 
Hake  the  movement  uf  the  ao; 
inch,  natil  the  seam  in  itarted,  t 
alowly  along  toward  the  onposit 
at  the  same  time  to  aching  tie  coi 
■cam,  with  II  bar  of  lolder.  Ju 
mast  bo  allowed  to  melt  down  t/ 
toe  much  or  tw)  little  solder  be  i 
be  OTeiflowed  and  bungling  of  i 
only  part  fuJl.  Here  is  where  s 
— .    The  copper 


ovedjnatfast 

10  seam  just  right! 

■on  the  quality  of  ' 


e  solder 


make  the  sulder  melt  at  a  tern 
melting  point  of  load,  which 
Common  solder,  composed  of  tw 
partoflead,  miata  ataboutSlO' 
well   for  soldering  lead.     Don"t 


i;this_ 
■  melt  it 


ermg  lead.     Don't 
ne  the  rule  and  u 


solder 


■al   I 


.     Leadm  , 
,    ,      -jg  tallow  as  a  f 
natural  llui  of  lead,  ju 
tapper,   and 
"  wipe  j..ir 


I  of  steel.  For  „.„  ..... 
exol  naively,  and  works  perfecU; 
.lahtUe  resin  in  manyoaaea 

ing  of  the  tallow. 

Solder  joiuta  in  sheet  lead  i 
the  meUl  is  lying  level :  but  a  I 
standing  on  hii  bead,  and  su 

■heeti  oE  lead,  with  aeama  ru 
dicalarand  in  a  horizontal  d 
treme  iUustration  of  what  ean 
be  made  overhead.  To  make 
dloalar  sheet  of  lead  I  like 
BBooth,  cold  iron  or  steel,  and  ' 

■  By  JiXEi  F.  HOOIBT,  In  tlie . 


i^"^ EXGLISH    MECHANir    K 

Cthsit    r.f    M;li:eMi     Xatnral    History    ; 

Scu-AC^  5>r:«.r  wia  held  on  Monday  lart.    Tho 

tttiTiK'.    ^-.-.■<f*d»l    in    making'   an   iawrestiiiy  J. 

p>a.b(s-:=-  cf  exhibits,  amongst  them  beii 

iat  x-lf^.n  of  Vieetles  beJonging  to  the 

tec.  M.-.  Syiaty  T.  Klein.    After  a  short  ir 

dntn-TT  F;-^«ch  by   the  prcsideat.  the  E»rl  of  f      -j-.,,, 

SuvS-u'd.  the  hon.  sec.  road   tho  report,  and  i 

w»»   KDMefaently    determined   that   the   »ub, 

•onpticm  payiHe  by  ludiea  shnntd  be  the  pam( 

■atbat  piil  by  other  members,  in  ordorth.itly   p.^,. 

tiie  inooaie  in:;ht  he   suflicient   to  cover  '' —  '  "  ' 


Th.-  P.: 


Tbt  aiis:v?i«ary  meeting  ot  tho  Jlojal  Gei 
yiaptuckl  Society  was  liHJ  Inat  Mi  id  day.  t  ivi-h 
6«M^ra:  B.  Strachey.  F.R.S..  vico-pre«dent,  in 
llw  chair.  In  the  report  it  vat  stated  that  the 
tm}  number  of  Felloivs  on  the  li^it  on  May  : 
wmS.j:'^.  The  total  net  income  for  the  tia.inciB 
year  mdin^  PiJCimbcr  31,  IsSi;  (eicluaive  ol 
the  balance  in  hand  and  a  donation  o[  £l,(X>i 
faomMiM  Gill)  wiis  CT.ili^',  over  iL2<«>  mort 
than  in  the  previous  year,  but  leas  than  in  1r<-i|. 
The  net  expendituro  for  the  past  year  wai< 
£7,Ti>j,  le^-i  thnn  in  either  of  the  two  previou.' 
yearn.  The  totsl  invcstmcntn  of  the  Bocit-ty 
amonnt  to  1110,^5^.  and  the  total  nawt'  til  in  yr:-:.-. 
£A0,H3\t,  exclneive  of  tho  map  collection*  anil  _,  ,. 
the  library,  in«ared  for  XKj.ikJO.  The  medal*  ._'■'"  / 
and  other  awards  of  tho  nociety  were  presenip'l  ''■'-'  '■■ 
to  the  recipients  by  Qeneral  Strache.v,  The  | '■;|"^  .'_  , 
tDnnder's  medal  waa  presenteil  10  LMonelj*"'"  ''■ 
Holdich,  R,G.,  in  consideration  of  the  servicer  Tr.-.-  '■- 
be  bM  rendered  to  feograpbical  rcience  by  the  M..  M 
Mai  and  derotion  with  whiah  he  hai  carric^l 
•nt  the  torreya  of  Afghanistan.  The  patn 
modal  waaprescnteti  to  the  Rev,  (ivoraeGi 
felJ,  for  the  eiteniiive  eiploratiins  ma-i" 
Um  daring'  liii>  thirteen  yearn  resiileni-?  in  U 
Africa,  especiallr  in  the  region  of  tbe  Con 
General  Strachey  then  delivered  the  annual 
Rddrem,  in  the  conrH;  of  which  he  rt-ferri-d 
the  poHition  taken  by  the  nni  verities  of  Oxf'jnl 
and  Cambridge  with  regard  to  thcapp'iintmen 
•t  lecturers  in  geography,  an<l  to  the  r^wlj 
Manner  in  which  the  pnipos.il8  of  the  (niiiici 
have  been  as^nteil  to  by  tb'-  !-:> luii.it i'>n 
Department.  General  Strachpj  then  rcviuwe-l 
the  question  of  education  in  geography  m  a 
■ucnc:dc  isni-ject,  and  eiibsequcntly  gave  a 
brief  account  ot  the  exploring  troric  duin: 
dnitng  the  past  year.  The  Ijallot  for  the  n'tw 
wnccil  and  olticcra  wan  tlirn  taken,  anil 
BcoenJ  Suachey  waj  elected  preniilent. 

In  a  piper  iea.1  by  Mr.  Wyntcr  lllyth  beforo 
ibe  Ccemiral  Society,  lie  mentioned  timt  ho 
■BC  had  The  opportunity  of  i^xamininK  portioni 
■(  lie  bod:;?  of  two  ont  of  livr  iktwitih  who 
imi  died  saddenly  from  the  elTi'Ctx  uf  leacl- 
foitijsxf.  In  one  cure  lie  repaTati>il  almut  n 
ifciid  of  a  ^niu  of  fulphnte  o'  Icoi)  froiuttm 
^Tu.  acd  al-OQI  a  thirteenth  of  a  gmiii  f  rum 
iB>  kidsey.  he;iuei>  flndiiig  lead  quatjtalively 
Bthe  train.  In  tlic  other  ho  wM  able  l<> 
•laKiiie  the  brain  with  luoro  niinuteiiiiw,  and 
■OiBkaud  that  here  the  cen-brum  <^>iiiainnl 
abc^t  a  gn\a  and  a  half,  nnd  the  d'rclH-ltnin 
atasat  a  quarter  of  a  grain  of  sulphate  of  Icul. 
Jir.  B'.v^  ■.ugge^i!'  thikt  the  i>yiDpt<>ins  are  pro- 
teeed.  noi  by  poiMning  in  tlie  oriliuarj  at.-ci>|i- 
tatioD  of  the  term,  but  b.r  a  -^'iitnicticin  uf 
DBportaiil  nerve-centre*.  The  iuint  Li  a  valu- 
able conlribntion  to  plumliiKm. 

The  Foreign  Olftcc  has  Kent  to  thi.'  l>ejiart- 
BDt  of  Soimee  .ind  Art  a  copy  iif  :t  miln  from 
iLc  Bussian  Ambaieiular,  aniinunutnK  that  n 
Scieniifc  anil  JuduKtriul  Kxliiliilion  cif  iln' 
[oodncu  I'f  ■'Liberia  ami  the  Onr^l  will  bu  hi'ld 
at  Ekatcrineburg.  in  the  p 


tbto 


ning  »i 


ud  r 


■luesi 


ES 


,  that  ;hc  L.irJsof  thpi  .  ... 
Edttcation  wit:  c.1U!^<  pulilU-it.v  to  Iw  gii 
the  oVijrc:  ul  Ihr  proiHwil  exhibit  Inn.  wh 
to  eali  attention  to  the  valu:iblt-  nntii 
ir.*    ot    that    region.      The    ItuMi 


wiu  ■ 


the 


The  Dalch  Governmeiil 


about  1. 
..nier  ti 


t  from  the  rich  6Aiir  ... 

Siver  I'mbUL  It  is  estimated  that  ibi 
abcEt  two  hanJrtil  million  ton^  uf  >'xi 
coal,  which  wou'd  be  rea-lily  purch.v 
Kcan  veeaeU  trading'  to  SingaiMre  nnd  I' 

The  n;0  for  the  Pa>trur  Innituti'  in  .,.:,-. 
kM  been  lUiaiwlr  chii>«B  in  the   Vau^ii»iil\ 


Tijr,-:  ■:.. 
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ro  THE  EDITOE. 


f  tin  LMUr,  at  rn^mtiu  ptgt 


if*  ud  aiperiuoa  at  tbtnUon 
I  >  laoDUlD,  thUu  ta  othar  ttalnci 
■t  (mrbod;  doM.aiid  j€t,  to  kMp 
•  plttucM  ol  hH,  will  andarUka 
r  «  ptayilflki,  •  Tloa  Itodi  wbUM 


lOOTIS-B  71— B  81. 
tt«r  JD  the  "  E.H."  in  1 
It  B  -in  had  bBCD  Rt  a  m 
g  ue  all  the  obwrTfttioi; 
.B  lUr.    They   may,  perh 


rl*t;  ■criking;  7  mag.;  tctj 
<i  apleadid  ;  very  fiery, 
ight  red,  at  laulec  hue. 

liatinotly  leu  ui  mag.;  deep 


ituted  that  SohmidC  tonnd 
day*,  with  remukibU  atu>- 
TVB.  The  obaeiiiLtiona  uid 
9ver,  with  the  excoption  of 
.   (do  not  iadicit«  variability. 

r  a(h    Iha    opera-glui,   ii 
B._       The     ubiervBtioiu 


K*.g.        Fine  oiaoge. 
«iTe  1  Coronie.     About  4-S. 


0-2  abOTB  i(  CorocE. 
V  ith  the  azMptioD  of  oae  oi 
wtioh  perhapa  indioata  that 
"igbter— these  obaervationa 
■Oa.  It  woold  be  intaregting 
rounda  variability  waa  de- 

■  one  oircamitaaoe  worth 
that  the  atar  is  ao  neu 
sye  obaervationa  of  it  oan 
Xonced  by  that  atar.  Nuw 
»n  irreguUrly  variable  aur, 
tB  brightDBBa  wouiii  poaaiblv 
U.  'I'hi,  might  aoeu'uTtfo? 
The  atar  ia  B  337,  and  both 
1  by  BiimiDKham  aita  "  6  " 
r>.il.  magnitude,  however, 
B  difference  ii  of  importance 
Jora  aaya  "  Sir  W.  Heraohel 
IS  (igaifias"n4eoDaide»bly 
i-ocording  to  Prof.  Pritohard, 


34.       The     i  re 


2fi  -  6  mag^  ao  that  the  atari  are  mads  equal ;  and 
while  the  mag.  of  26  i>  made  aimilar  to  what  it  iu 
elaewhere,  the  mag.  of  S4  ia   a  mag.  below  wha: 

;.     :.     .,___u.__ .    ,_    pjjj^     ......         .. 


eqaal  to  a  atar  tl 

orighUr,  and  than  whioh  ia  the 

eipe oially  when  taken  together  v 
ont  above,  to  tbe  poaiihility  of  . 
although,  theae  silCDmatanoaa 
landar'a  maga.  apart,  I  bava  i 
indloating  variatiOD  in  either  SI 

WheD  obierring  Camelopardi  . 
laat,  I  obtained  an  obaervation  of 
itaa   "Fine  ■■     "      ■■ 


I   generally  caadr 
iimataaoea  point. 


iin  by  whloh  (o  Mt  tbe  poinlw  i) 
ia  a  nut  to  alamp  pointer  in  poti 
By  thia  aimple  toy  affair  I  bav«  often  pieksd 


"  Fine  orange."    On  the  19th  of  the  ai 

b  I  obaetTed  it  again,  and  made  the  aa 

"■'  ■       ■       ia  in  Webb         "  "  --  ■     ■ 


O  S  67,  but  I 

.     ia  not  noted. 

On  tbe  aeeond  of  theu  evenings  I  alao  obaen 

B  31.     ThIa  ia  a  very  fine  aUr.    I  entered  it  "    . 

Fine  red,  yellawiah   tinge."     The  mags,  in  B  vary 

from  T  to  8,  and   the  oolonta  from  "  pale "  ti 

B.  ac»itl*ad  Balid  OammUl. 

Glaagow,  Hay  20th. 

STAB-FUfDBB. 
[JTBOS.]— A.BOUT    eighteen   montha   ago  I   de- 
signed and  made  for  my  boys  a  vary  simple  aqna- 
'.     '  ■  ■    I  dubbed  "Our  Boys'  Stftr-fioder" 
Tbinkiog   it  might   inteiaat  some  of  tbe  younger 
readers    of  the  ''  IC.U.,"    I   send  a  aketoh  of  it. 
Being  all  of  wood,  it  is  easily  made  by  anyone  who 
-n   oae   a  few  toola,  the  only  bit  of  lathe  work 
loassary  being  the  tamed  ahooldeT  E  of  polar 
:ia.     A  ia  the  baseboard,  9in.  by  5in.,  near  each 
rner  of  whioh  ia  inaerted  an  ordinary  wood  aorew 
S  S  tor  the  purpoae  of  levelling  tbe  baae,  lo  which 
sidepiecea  are  nailed,  having  the  angle  x  equal 
lie  oo-latitade  of  the  place.    On  to  theae  — '- 


hichia 


arked 


Jar  and   p 


rcircleF.    Throogh  thii  board  pi __ 

:nd  of  the  polar  axis,  having  a  shoulder 
on  it  at  K,  and  is  secured  by  a  wooden 
pin  underneath.  On  to  the  upper  part 
of  the  polar  axis  ia  fastened  the  declination  cirole 
C,  S(iD.  diameter,  made  of  jin.  baywood,  having 
the  outer  rim  of  a  thin  oompasa  oard  divided  into 
degrees  pasted  on  to  it.  The  hour  oirele  F  ia  halt 
of  a  similar  oard,  with  the  hours  pahitrd  nader- 
neath,  and  divldsd  to  20  minatea.  Gia  the  hoar 
index.  D  is  a  straight  wooden  pointer,  l!in,  long, 
having  a  pieoe  oE  liraas  tuba  B  attaohed,  and  a 
small  opec^  at  J,  into  whioh  ia  fixed  tbe  point' 


up  the  planet  Venna  at  midday  when  Tiiible  to 
Auttwiek,  Iiansaater. 


[273D9.]~lT  is  useless  to  keep  diaonaalnf  • 
matter  of  this  kind  in  the  sbsenee  of  precise  and 
reliable  evidence ;  bat  as  the  qnestion  seenu  to 
haunt  the  pages  of  the  "  B.M.''  like  an  tmqniet 
spirit,  I  tieg  to  offer  the  fallowing  saggesUaaa  lo 
lay  the  ghoit  onoe  for  alL  It  is  patent  to  anyone 
that  i>  converaaut  with  the  merest  element*  of 
astroaomy,  thst  it  oan  ht  of  no  use  to  look  np  a 
ohimn^-ihaft  or  a  ooal-pit  anywhaie  and  at  any 
time  of  the  day  and  eipeot  to  see  stan  ina  ganeid 
way.  The  probability  ia,  that  if  stui  hava  beeti 
seen,  they  are  the  few  ooDspianoni  atan  that  pan 
tbe  lenith  in  this  oountrr.  I  aubmit  that  than  are 
onlv  four  that  are  likely  to  have  bean  obaervad 
under  the  aircamstanoea  indioatad.    They  are — 

1  a  Oassiopeiis  N.  Dec.  GG    86 

2  ;  DraiB  Haj.  {lUiar)  „  GG  GG  II 
8  ^Draconii  „  G!  28  6 
4    y  Diaoonis  „       SI    80      8 

Star  No.  1  should  be  looked  for  in  aoma  of  tha 
coal  pita  near  Olaagow  ;  Ho.  2,  Che  moat  northern 
pits  in  Northumberland,  or  those  just  over  the 
Snottitb  Border;  No.  a,  the  Warwickshire  pita, 
near  Binniogbam ;  No.  4,  the  Welsh  pita,  n«tr 
CardiB.  Thia  last  atar  also  passes  the  lenithof 
I,  BO  a  chimney-shaft  in  the  metropolis,  not 
from  the  61-SO  parallel  of  latitude^  might 
In  any  case,  the  exact  time  of  transit  mntt 
be  calculated  (a  matter  of  very  little  difficulty}, 


London,  b< 


id  (a  matte 


.nd  if  tbe  sky  be  clear  and  the  atar  tie  than 
looked  for,  it  null  be  seen,  if  atari  ever  ware  bMd 
in  like  ciranmaUncea.  With  regard  to  tha  time  of 
tbe  year,  the  star  first  mentioned  is  avalUbla  now, 
Hilar  In  Jane,  and  tbe  two  stars  in  Dnwo  in 
September.  If  any  of  oui  friends  lirlng  in  tha 
aeighboarhoods  referred  to  will  give  a  list  of  tha 
oosl-pits  and  describe  their  exaot  locality,  tbe  nl- 
onlations  uan  aoon  be  made,  and  at  a  aoitaUe 
moment  the  rezed  question  oan  be  definitely  and 
aoaatnsively  settled.  W.  J.  B. 

[27810.7— IH  the  "British  Bnoyolopsdla," 
7al.  v.,  published  in  1S09,  it  is  mentionaf  tbMla 
tha  Obaerratory  ol  Fatli  tbete  1«  a  Qlb  UW..&wit«., 
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OMd  formally  for  aipaTmeiiU  oa  tfa«  fall  at  bodiM. 
throDgli  irbioh  tha  atari  ue  lecn  at  middaj. 

■W.  0.  Oota. 

ON  THB  I^WB,  BBAOTIONS,  AND 
OONSTBUOTION  OF  BOMB  P0SM8  OP 
7BIKAST  BATTBSIB8. 

[Z73U.1— Two  parte  of  hjdrogen  reqniro  If. 
paxta  of  oijgea,  and  aot  17,  ai  Ctae  printer  made 
me  laj  laat  week,  to  form  water. 

The  H,  given  oS  by  decompoaitioD  of  tine  if 
capable  of  wrenohing  oxygen  from  nitrie  aoid. 
forming  uiCroua  aoid,  three  parta  of  whioh  reform 
one  of  D^^trio,  giviDg  olf  uitroai  fnmea  at  the  aamp 
*  "  "S  parts  nitria  aoid  oitdiia  two  of 

~''' — 1  aoid  formed  by  erery  tbref 


or  other  Deant,  io  that  the  air  efFeeta  depoli 
tioD.    1  hare  never  aeen  thii  form  ef  battery 
■hoald  thick  it  too  somplicated   even  if  it 
effifljeot.    If  I  reuemlHr  right!;,  thia  bbII  ii  called 
the  "  Baiin"  roUtive  battery. 

There  are  two  formi  of  single  flnid-battery  in 
whioh  the  depolariier  ia  in  conUetwith  the  li 
'  as  the  carbon.    The  firit  i>  the  "  biuhrom 


Thii, 


parts  of  nitrio  reforms  one  of  nitrie,  id  that '63  x 
cr  189  parts  by  weight  oiidiee  ID  of  hydrogeD,aDc] 
are  equivaleDt  to  the  eoniumption  of  64-9  x  5,  or 
324'fi  part*  of  lino. 

Taking  commercial  acid  (atrocgeit),  we  find  thai 
9Ib.  of  nitric  aoid  shoatd  neutralise  Che  hydrogen 
evolved  by  the  consumption  of  ISlb.  of  iioo.  Aa 
lib.  of  lino  is  equivalent  to  375  ampere-hours  at, 
in  the  case  of  a  Grove's  cell  191  volt,  we  should, 
in  a  theoreticslly  perfect  oell,  obtain  716-2o  watta, 
or  dose  on  IH.F.  (eleotrio). 

In  practice,  we  find  that  wo  are  fortunate  it  we 
let  40  per  cent  of  this,  so  that  we  may  take  the 
average  commercial  efBoienoy  of  thia  form  of  oell 
aa  from  35  to  «  per  cent,  for  a  thcronghly  well- 
oonatructed  aad  carefully-attended  cell.  Poi 
UghtiDg  purpotes,  where  tt  =  3r,  we  may  obtain 
better  results  ;  but  we  find  that  we  have  to  throw 
awsy  the  nitrio  acid  when  only  about  SOper  cent 
of  its  power  is  oonanmed,  as  tha  K.M.E^  rapidly 
falls  at  about  that  point.  If  we  take  nititc  acid  al 
Sd.  per  lb.,  aalphuric  aoid  at  Id.,  rice  at  4d.,  wc 
get  the  eoat  in  theory  of  this  form  of  call  as  linc 
4-04d.,  anlphurio  aoid  1'33,  nitric  acid  Sfi3  :  total, 
10-10  penoe. 

In  practice,  of  course  it  ia  quite  60  per  cent, 
dearer.  The  caoiet  for  this  are  that  the  nitrio 
aoid  and  the  impuritiea  conUined  in  it  attack  the 
line,  espeoially  when  the  cell  stands  idle  ;  that  the 
ialunal  reaistanee  of  tha  ceil  ia  higb,  aa  denae 
potona  sells  are  imperative  ;  that  a  great  part  ~ 
the  aoid  ia  wasted,  and  that  the  internal  resistant- 
rises  steadily  from  the  commencement  of  discharge 
ao  that  we  find  tha  eSeotive  E.M.P.  abont  1-6  roltl 
This  makes  the  cost  about  1-3  penny  per  lamp  of 
20  candles.  Other  aouroet  of  waste  tend  to  raise 
this  alill  higher,  to  that  the  man  who  can  obtain 
a  lamp  of  20  oaudles  by  tha  Grove's  battery  under 
1-fi  penny  per  hour,  may  think  himself  very  for- 
tunate. 

We  now  oome  to  the  nait  itj^s  of  the  snbjeet, 
in  which  I  propose  to  describe  as  oarafolly  as  the 
partioolara  snpplied  ms  will  permit  the  ooa- 
itmotion  of  the  different  forma  of  batteries, 
togetlMr  with  the  naes  for  whioh  they  are  bast 
anited. 

Inropoae  to  divide  batteries  into  two  olaasai, 
single  fluid  and  double  fluid. 

biHpU  Fluid  Sautriti.—Tiit  aimplsst  form  of 
single-fluid  battery  is  the  Smee.  This  oell  has  no 
depolariter,    the    hydrogeu     being     removed    by 

meohauioal  action.  Its  constraction  is  as  follows  : 

A  thin  sheet  of  silrer  it  first  treated  with  a 
aolution  of  platiuum  chloride  on  both  its  sides, 
than  expoeed  to  the  fumes  of  sublimed  ammonio 
chloride,  wbichforma  the  double  salt  2AmCl,  PtCI, 
on  the  piste.  It  is  now  heated  until  the  AmCl 
and  the  chlorina  combined  with  the  platinum  are 
both  aet  free,  leaving  a  film  of  spongy  platinam 
adhering  to  the  silver  plate.  This  lilver  plate,  or 
r>ther  sLeet,  being  usually  rather  thin,  ia  fixed  in 
a  WDodan  or  other  suitable  frame,  which  iDsnlates 
the  silver  from  tha  two  zincs  whioh  are  auipendad 
■ne  on  each  side  of  it.  ^ 

These  linoi  are  well  amalgamated,  and  are  clipped 
one  on  each  side  of  the  insulating  frame  holding 
the  ailver  plate  by  a  btasa  clamp,  which  forms  one 
of  tha  poles  of  the  battery.  'The  other  (poaitive) 
pole  is  formed  by  a  lotUbla  binding  screw  in 
metaUio  connection  with  the  silver  plate.  The 
aolution  is  dilute  aulnhurio  acid  from  I  to  7  to  1  to 
10,  Id  this  cell  theliydrogen  set  free  is  given  off 
at  tha  platinised  plate  by  the  innnmarable  small 
points  formed  by  the  rough  surface  of  the  spongy 
pUtinnm.  The  initial  B.H.F.  of  this  form  of  call 
It  abont  1'45  volt ;  but  tha  B.MJT.obtaioedduring 
working  varies  with  the  qnautity  of  current  givan 
on,  aa  a  denser  film  of  hydrogen  is  formed  aa  more 
onrreut  is  generated,  whioh  causes  partial  polarisa- 
tion, more  or  less  marked  acoording  to  oironm- 
stanoes.  This  cell  is  largely  used  for  electro- plating 
and  typing  fur  which  it  is  moat  admirably  suited. 
M,  although  the  E.M.F.  is  low  (about -6  volt),  ao  ia 

ia  large  for  the  siie  of  the  cell,  and  very  constant. 

Another  form  of  battery  in  whioh  depolariaation 
ia  afieoted  by  mechanical  means  is  one  in  which  the 
negative  plates  are  formed  of  oarboo  discs,  partly 
dipping  in  dilate  aoid  which  contains  the  ainos. 

These  discs  are  fixed  on  an  ininlating  spindle, 
nnd  are  ravolved  more  or  leu  alowly  bj  oiookwork 


malgamated  li 


iie  fallowing  solution :— Bicbromste  of  potash 
ior  soda),  2loE. ;  anlphoric  acid,  lot. :  water, 
20oi.  Thia  cell  gives  an  B.H.F,  of  two 
volU  with  a  very  low  internal  resistance.  It 
runa  well  for  from  !(  to  two  hours,  and  then 
needs  to  have  the  solution  changed.  Since,  how- 
ever, the  sine  is  iu  contact  with  the  oxidant,  both 
these  ara  wasted,  and,  according  to  my  experience, 
this  form  of  cell  is  qnita  four  times  as  dear  aa  the 
two-fluid  bichromate  to  be  presently  described. 
This  cell  is,  however,  very  handy  where  great  power 
is  Deeded  for  a  sbart  time,  as  for  inrgicsl  work, 
or  for  ronning  motors  for  abort  periods  where 
eipeusa  is  no  object.  It  is  cleanly  and  portabli 
but  it  is  neoesesry  that  the  liuc  should  be  removi 

how  well  the  zinc  may  be  smalgsmated,  is,  ewing 
to  the  contact  with  the  bicbramate,  very  violent 
and  rapid.     In  thia  battery  the  hydrogen  abstractc 
oxygen  from  the   chromic  aoid  contained  in  the 
bichromate,  which  becomes  reduced,   and  fori 
with   the   sulphurio  acid,  potassium  (or  aodin. 
chrome  alum.     The  other  cell  alluded  lo  above 
the  SchanachieS.    Thia  cell  is  infinitely  super 
to  the  laat.     It  conaisCa  of  a  lioc  plata  hetwc 
two  carbons,  and  the  sola  tion  is  a  saturated  solntion 
of  snlphata  of  mercury  m  water,  to  which  is  added 
sa  much  anlphuric   acid  as   it   is  possible  t 

withont  re-depositing  any  of  the  sulphate  of 

cary.  Thia  cell  has  a  remarkably  low  internal  re- 
aistanee, and  its  effective  E.M.F.  is  I'5  volt.  In 
thia  cell  the  hydrogen  attacks  the  sulphate  of  mer- 
cury, forming  with  it  aulphurio  aoid,  and  depositing 
the  mercury  on  the  carbon  plate.  This  mercury 
can  be  collected  and  used  over  again.  This  cell 
has  only  two  faulta  :  the  cost  is  high,  being  about 
4i.  6d.  per  U.P.  per  hour  ;  and  the  local  action  ii 
no  great  that  it  the  line  be  immersed  when  the  cell 
ia  not  in  action,  the  mercury  becomes  reduced  ai 
at  its  expense,  so  thst  it  quickly  diisppears.  Iear._„ 
limplyBpoolof  mercury  beneath  where  it  former!) 
hung.  Arrangements  are,  however,  made  for  su" 
pending  all  the  platea  out  of  the  solution. 

BleotriciKiL. 

MBOHANIOAI.    XATTBXB. 

[27312.]  —The  lattan  of  "our"  old  frienu, 
'Boa  "  are  vary  interesting.  I  hope  he  will  con- 
linne  to  give  ns  particulars  of  his  long  experience 
LU  foreign  aSain — mechanical,  botanical,  mei" 
ind  otberwiu. 

I  think  I  remember,  many  years  ago,  soma  c 

letters  on  snakea  and  snake-poiaon  in  Africa,  India, 
iind  other  place*. 

With  regard   to  the  work  of  foreign  artisans, 

kve  they  sny   method    of    oaae-hardening    iron 

oiLartowbatiinsedinthisoountry  ?  "Kos"will, 

doubtless,  have  met  with  many  kinds  of  guma  and 

minerals  of  which  we  know  little  in  England.  Has 

lery,  whioh  would  fulfil  the  place  of  tha  finer 

laries  used  in  optical  work— that  is,  is  there  any 

lich  would  smooth  glass  in  a  similar  way  to  what 

ump  of  Tripoli  de  Venise  will  poliah  it  ? 

■'Copeaujt"  has    given  bs  b    very    interesting 

letter  on  "Hook  Tools  aa  used  at  King'a  CI iffe.^' 

WiU  he  tell  oa  what  is  the  angle  of  the  bevel  of 

ihe  outting  edge  of  these  books  P    Is  tha  and  of  the 

:urva  sharpened  aa  well  aa  the  band  ?    And,  with 

regard  to  Fig.  i.  page  271,  does  this  represent  a 

straight  tool  witb  the  end  turned  up  square  across, 

ff  is  it  turned  up  slantwise?     Which  part  forms 

the  catting  edge  ?  Ordarto  Vltai 

THB  SBXTANT  AND  ITB  TTSBB. 

[27313.]— jAMKa  Adams  (37305,  p.  276)  in  his 

remarks  on  my  letter,  which  appeared  under  the 
heading  of  "The  Sextant  and  lu  Uses  "  (p.  424), 
dlsplsya  snch  an  absence  of  anythioK  like  a  prao- 


eubjec 


ecided  to  reply  to  hie 

He  first  disagrees  with   what  I  aay  abant  the 
istanoe  of  the  sun,  and,  to  quote  his  words,  '-It 
he  sun's  distance)  might  be  ten  times,  or  only 
le  quarter  as  great  as  it  ia  without  in  any  way 
fading    the    matter."     Indeed  I     Does    he    not 
low  that  the  farther  any  heavenly  bedy  ia  away 
lemorsaccnratelv  can  iM  angle  of  altitude  be 
iletermined,  and   that,  for  thia  very  reason,  start 
e  always  preferred?    If  he  does  not  (whioh  appa- 
rently is  the  oase),  it  would  ha  well  for  him  to 
make  himself  acquainted  with  this  and  other  ele- 
luentary  facts  before   assuming    the  position    of 
nritio.     The  accuracy  of  an  obserration  of  altitodo 
depends — to  a  grtat  extent — apon  the  diatanoe  of 


tha  body  ebiarved,  for  wheotUi  ia  a«t  bfaite.  a 
oonection  for  parallax  mnit  be  oade  (whish  b- 
areaSBs  aa  the  distanoa  of  the  haarenly  bodyds- 

ereases),  introdnciug  oomplicatlona  at  onos^  Tbtt, 
agaic,  it  the  body  is  comparatirelj  near,  it  appsus 
as  a  disc  instesc!  of  a  point.  Por  thaae  raasoai 
praaicai  men  always  enoeavonr  to  nToid  Bsiai  tht 
moon  for  sextant  obaervations  for  latitods,  A«,  ai 
tha  poasibility  of  error  in  the  altitode  is  gnally 

That  no  correction  ne«d  be  applied  to  the  eda- 
logued  declination  of  star*  ia  parfeotly  Inw,  to 
not  for  Mr.  .4Jnm'i  reniom,  whicdi  are  altqlr 
abanrd,  the  real  reaaon  being  that  the  fixed  Hats 
ara  so  distant  that  their  apparent  poaition  ime- 
aSected  by  (be  motion  of  the  earth  in  its  Orbit,  tlit 
major  aiit  of  which  pracliealti)  baara  no  propgrtiMi 
to  theiofinitediatance  of  the  neaieat star. 

Keferring  to  my  diagrams,  ha  says  thst  "Ihsf 
prove  nolhmg  save  that  were  the  earth  itsi  b 
diameter,  then  woald  a  degree  of  latitude  be  last  b 
length."  Now,  if  our  Isaraed  friend  will  take  tbs 
trouble  to  look  at  them,  and  think  a  little,  h>  will 


!e  Ihat  he  i 


listaken. 


)uld  be  measnred,  would  tr 


Tom 


altitude  of  a  star  to  be  60*.  Now,  let  the  obaertw 
Iravel  along  the  meridian  (northward)  till  beSiiii 
that  the  altitude  has  decreased  1°,  or  is  4ir,ltli 
evident  that  he  has  travelled  over  1°  of  the  eartk'i 
circumference,  or  flU^  Bogliih  statute  milea.  Kmr, 
tnppose  him  to  he  plaoed  npon  an  earth  of  jbiA 
greater  dimensions,  he  will  still  havetopaainw 
1°  of  its  oircnmference  to  dacreaae  the  altitada  i^s 
starl";  but  in  this  oate  be  will  havetravslMt 
much  greater  distance  than  £9^  statute  miles,  ^k 
being  the  oate,  a  little  thought  will  uisks  1 
evident  that  it  would  ba  easier  to  fix  tkt 
position     in     latitude     of    a    plass  oa 


the 


isll    ( 


.taut  will,  in  the  first  oaw,  msaa^ 
statute  miles;  while  on  the  seoond,  it  *m  laiD 
daubtc,  in  wbich  oaaa  any  error  in  the  gnilmtia 
of  the  arc,  or  in  reading  off  tho  angle,  will  to 

Again,  in  bis  remarks  on  what  is  aaid  taal 
letter  aboot  the  cauae  of  the  differanen  in  1i» 
perature  between  the  Torrid  looe  and  the  Frigid  bs 
displays  an  aatounding  amonnt  of  igDoranot  4 
anything  approaching  even  an  elementary  fciar- 
ledge  of  the  subject.     Let  it  be  granted  tbatwW 

'   ■  *   a  theyiSnt 

jiansillum 


the  temperatare 
hecomes  f  rui 


'i  Star  the  Polar  regionsilksn 
on  for  monlhs  together,  andn>- 
!giona  past  through  a  long  li^ 
le  absence  of  the  ann,  averytkaf 
and  when  tha  son  i*  ahora  Hh 
jrizon.  It  can  never  attain  any  great  altituds,  tsJ 
frequently  partially  obscured  liy  foga  and  bU; 
inseqBcntly,  it  has  very  littla  eSeot  on  tha  to- 
irature  of  those  regions. 

Tliere  are  several  other  thioga  that  I  ahonldllb 
I  notioa  ;  but  tear  to  treapaaa  farther  upas  jm 

''1Ky2B. 


'W0BK8H0F  80SAP8. 

[27314.]— flyirinir  Coideurde  Itoie  irilk  ■' Sajhter" 
.r  '-Sa^iard  .Sc/roii."— This  product  oaosiA  rf 
he  dried  flowerets  of  Carihama,  linctoriw,  a  tttfia 
rop  in  Bgypt,  India,  and  Southern  Sniops.  I 
lever  could  fix  this  beautiful  dye,  tha  moat  pD|iriW 
lolour  for  summer  wear  among  tha  mill™*  st 
Indian  women.  When  faded,  the  mnilin,  or  Mhr 
otton  fabric,  is  washed  and  redyed,  as  tha  pnMi 
s  very  cheap  and  aimple — a  penny  or  two.  Tab 
I  quantity  of  taSower,  pnt  it  in  a  clean  washisfr 
laain  of  cold,  soft  water,  stir  it  with  a  stistia 
he  water  is  of  a  deep  orange  yellow ;  dalUi»- 
peatedty  till  the  water  comes  off  olaar,  thnii 


niwiBfi 
trotti 


thoroughly  soaked,    pour    in  a  quantity  of  fn^ 

'--lon-juiae,  turning  the  cloth  over  aa  r^idlyM 

I  can,  equeeiiog  and  pressing  every  pwl  i^ 

the  liquor.     In  half  an   hour   rinse  It  iatw 

nwater,  washing  off  all  the  petala  of  safb^* 

Bnly,  and  then  stretcb  over  linea  in  theopoiiir 

Co  dry :  after  thst  the  fsbric  can  be  got  nlto 

»ther  linen.     I   have    frequently   pertomad  iM 

process  for  ladies  on  fine  muslin  and  thinnUi^ 

inch  to  their  attoniahment.     I  am  toU  whittaK 

ill  take  it. 

Toilet  Kouge.—Uhe  whole  of  the  abors  po"* 
I  carried  ont,  excepting  the  immaraion  of  i^'^ 
the  cartbamic  acid  is  preoipitatcd,  washsd,  •*■ 
dried  at  a  genUe  heat,  and  finaUy  mi»d  jartart"/ 
with  finely-powdered  talo.  IbU  b  tt«  h«» 
uosmetio. 


XNSUSH  imCIHAllIO  ASS  WOBLD  OF  BOIBMOg ;  Ho.  1J57. 


stkli,  prepared  u  b«toii ;  ins.  Bvlxiiut* 
t  gkllani  iftin  wiiteT,  uid  tha  coloar  pre- 
bv  Gnt  ■ddiiiK4Ib.  prepued  oh*Jk  ;  wkgii 
«ll  mixed,  oitrio  or  tutarie  Koid,  find; 
1  and  itiiTtd  in,  oi  oied  in  ulatioa. 
in  V'amiiiet. — I  m*  Utel;  looking  o*« 
lion  ol  UDill  hmns-nude  Isthe-tittingi, 
An  old,  when  I  noticed  tbftt  the  onlj 
ithont  k  Bpat  of  ruit  vu  ■  tool-reit  (I 
t  iooket  uid  baw)  j  itt  ooatiug  of  burnt-in 
brown  wu  neuly  u  good  u  wben  J  tried 
irimenti  from  the  jpagei  of  oar  "B.M." 
Iva  yean  but  Heis  they  >re  for  tha 
of  pceeent  readaim.  No.  1.  Clg»n  yonr 
01  out-iron  vtide,  and  make  it  quite 
bea  noat  it  with  a  uniform  film  of  KUne 
e  oil  (I  n»d  sold  linaeed-oil).  Thii  done, 
leed  in  a  iheet-matal  oven  to  the  aotion  of 
mpaiatnre,  not  itrong  enongb  to  oaibaniie 
In  tbia  wa;  the  iron  absorba  aijgen  at 
lent  the  oil  is  deoompoeed,  and  there  is 
,t  the  snrf  aoe  a  thin  ooat  of  brown  oxide, 
Iherei  very  ttToiii>l7  to  tbe  metaJ,  and  will 
a  high  polish,  giving  it  qaite  the  appeac- 
he  Goeit  broDia,  Note. — I  made  a  kind 
ircnlaT  muffle  of  an  old  tin  box,  OTei  a 
■tove,  tbe  work  nuted  up  on  a  ffire  iDp- 
he  ceatro  to  avoid  bamiog  the  artieta. 
Take  oil  of  tuipentiae,  uid  to  it  drop  by 
d  while  atiiriDg,  attong  iDlphDrio  add, 
rrapy  preaipitate  is  qaite  formed,  and  no 
>rodaoad  oa  the  addition  of  a  drop  of  aoid. 
id  is  now  repeatedly  waahed  wi  th  aofc  water, 
ae  refreshed  after  a  good  itirtiog,  until  tbe 
MS  not  exhibit  any  more  aoid  reaotion 
tested  with  litmns  paper. 
reoipit&te  ia  next  brought  upon  a  ciloth 
leC  all  the  water  run  o^  and  the  ayrap; 
It  for  use.  This  thiokish  magma  ia  painted 
iron  with  a  brush ;  if  it  sboold  happen  to 
iS,  dilate  it  with  a  little  oil  of  turpentine, 
.tel;  after  the  iron  has  been  ao  paiateiL 
t  ia  to  be  burnt  in  by  a  gentle  heat,  and 
tiog  the  black  surface  ia  rubbed  over  with 


-cfaoe,  but  it  is  chemically  combined  with 
],  and  does  not,  therefore,  wear  o9  or  peel 
•.her  vamisbes  da  from  iron.  MOTB. — I 
aember  I  succeeded  perfectly  with  both 
L_.   ...  ^t  !^  diitanoe  of  time,  added 


ta  OP  DATUOHT  PBB  AmtVU. 

.1 — I  HAD  noted  the  etrange  error*  of 
d  A.  R.,"  p.  2J-2  (let.  27237),  and  ipeoialty 
making  the  duratiou  of  nuulight  longer 
orrid  lune  than  it  is  in  the  Frigid  "  ;  but 
of     Hr.    Adams's   notion    (p.   276)    that 


and  twilight;  and  that 
'  was  least  in  the  Turcid 
pole.    Thia  would   be  si 

But  i  find  tbe  effect  c 
.e  South  Pule  at  present 
Jian  the  Equator,  or,  I  presume,  anyother 
le  bonra  oi  day  per  annum  deoreaaiug  for 
sp  from  tbe  Kortb  Pule  alung  a  whole 
to  the  South  Pole,  but  Quicker  before 
tbe  Line  than  afierwardi 


'ehad 


lid    justify    their  general 


ire  tbe  earth'a 
ie  as  that  of 
a  eooentrioity 


any  pa 


t  of  tl 


ihi>» 

leter  +  33'  tor  refrai 

kes  the  year's   daylight  at  the  Equator 

d  twilight.  But  by  thia  year'a  Nautical 
wa  God  the  North  Pule  is  now  enjoying 

:  March  IStb,  S  pjn.,  till  iiieptember  S6  at 
(,&TShoura;  and  by  this  and  next  year's, 
1  Pole  will  be  so  favoured  only  from  8ep- 
0th,  la  pjD.  (or  G  s.m.  of  the  2Jat),  till  an 
walatera.m.  of  March  2Ist,I8Xa,  or  4,394 

1  flqainox,  there  are  abont>'l02  hoars  that 
a  bare  limultaDeoua  view  of  the  sua  or 
Im ;  and  for  34  of  these  hours  both  see 


attempt*  made  to  solve  i 
proposing.  Numerona  ps 
speoting  thia 

adoption.  One  of  tbe  moat'  cemmoa  ia  certainly 
that  whioh  conaieta  in  tbe  uas  of  fish-plates  ex- 
tending over  the  lower  head  of  tha  rail,  w^ich  they 
embrace,  and  under  which  they  are  bolted  together. 
Practice  baa  not  proved  that  thia  complication  waa 
very  advantageous.  I  think,  for  my  part,  that  the 
use  of  a  metallic  permanent  way,  with  the  uaeol 
Viguoles  tails,  on  lougitudiual  aleepers,  would  be 
one  of  the  beat  solutions  of  the  question. 

Longsight,  Manohester.  IA.  QobArt* 

HOOK    TOOLS    FOB    TTTBHINa    AITD 
OABTINa  'WOOD. 

[87317.]— "  Co PB ACS  "  refers  to  me  »•  having 
many  yt^ara  ago  described  in  the  "  Q.M."  my  prac- 
tice of  using  hook  tools  for  hollow  wood-tuniiag. 
I  had  forgotten  that  I  had  done  so.  I  do  not  use 
tbe  T-rast  ai  an  abutment  for  the  tool,  but  merely 
lower  it  down  below  the  centre  to  serve  as  a  aup- 
port,then,  by  grasping  tbe  rest  and  sl«m  of  tbe  tool 
together,  draw  the  hook  tool  into  the  woik  near 
the  bottom.  By  Ibia  method  of  holding,  the  tool 
will  not  catch,  aa  the  rotation  of  tbe  work  ha*  a 
constant  tendency  to  thrust  it  away.  These  hook 
tools,  slightly  modified,  make  splendid  oarvins 
tool*.  For  thia  purpoae  the  end  of  the  piece  of 
ateel  ahontd  be  drawn  out  ioto  a  thin  blade,  and 
bent  round  a  pin  into  tbe  form  of  an  eye  or  feimle 
having  an  inclination  of  about  10°  with  the  stem  ; 
the  end  is  then  filed  op  to  a  cutttng  edge  both  at 
tha  lap  and  Liottom  of  the  ferrule  like  a  gonge,'and 
tboD  bardaned  and  tempered,  aharpened  with  the 

trindstone  and  oilstone,  and  the  edge  kept  clean 
y  oaing  a  round  oilatODe-clip  iueide.  Theie  tools 
may  be  made  from  lin.  down  to  ^in.  in  diameter. 
They  oat  beat  with  the  lower  Inoline  downwards  ; 
but  the  npper  edge  ia  useful  for  undercut  work. 
The  larger  aizes  should  be  driven  into  big,  atrong 
bandlea  about  I8ia,  long  and  Ilia,  diameter.  A 
person  with  strong  arms  and  wrists  will  be  able  to 
cut  most  kinds  of  wood  away  with  these  tools  at  a 
Buiprising  rata,  aooring  it  oS  in  great,  subelantial 
strips,  and  if  having  aa  eye  for  figure,  and  anpple- 
manted  by  smaller  tool*  of  difFerent  patterns,  such 
as  V-eh»ped,  will  speedily  carve  out  a  figure,  aa 
these  toola  cut  equally  well  acroaa  the  grain.  I 
have  always  had  a  liking  for  pattern  making,  and 
one  of  my  tavoarite  tools  for  onrved  work  ha*  been 
a  kind  of  liffler  made  aoooiding  to  thi*  section. 


It  oonaiata  of  a  bar  of  steel  about  lOin.  long,  hard- 
ened and  blue- tempered,  with  tbe  top  cut  into 
teeth.  The  sides  and  round  back  are  amooth.  For 
roughing  out,  the  toothed  aide  ia  used  aa  a  rasp  or 
■aw  ;  but  for  trimming  oS  to  form  and  working 
round  projectiona,  the  tool  is  laid  on  either  aide, 
which  aerves  aa  a  guide,  enabling  incurved  work 
to  be  sliced  off,  more  or  less  in  thieknasa,  with 
mach  facility.  F.  a.  'VODlUun. 

HOOK    TOOLS— IHDIAIT    T0'7S. 

[27318.]- In  my  latter  last  week  (27286)  the 

Eiinter  has  made  me  say  "  wat  the  tool  on  the 
ack"  ;  the  advice  waa,  id  oourse,  to  "  whet"  tbe 

The  blade  of  No.  4  is  only  Jin.  broad,  not  liin., 
as  given  in  the  drawing.  Tbe  blade  of  No.  3  ia 
about  jjin.  thick  at  the  hack. 

Long  ago,  when  folka  came  from  India  by  the 
Cape,  1,  and  several  other  small  people,  were 
made  happy  by  a  preaent  of  wooden  toya  of  Indian 
workmanahip,  mostly  f ""  "" '- -■  -  .*— l.-.- 


red  with  a  brilliant  green  and  red 
lacquaror  vamisb.  I  have  often  wondered  since 
what  this  vatnisb  was,  and  where,  and  how,  these 
toys  were  made.  The  hollow  cnes  are  evidently 
done  by  some  sort  of  book  tools.  Can  "  Bos  "  en- 
lighten us  7  I  waa  inleraated  to  see  apecimeas  of 
auch  toys  in  tbe  Bihibition  last  year.  It  might 
have  been  fancy,  but  it  atrack  me  these  were  not 
■0  well  finished  a*  my  old  playthings. 

OopMtOX. 


[27319.] — Tbb  novel  arraogement  of  screw-gaat 
invented  by  Hr.  Niblatcis,  Iscasnro,  a  very  clever, 
useful  appliance,  and  one  which  does  inSalta  credit 
to  the  Ingenious  and  persevering  inventor.  Still, 
■'      ByaeH  that  a  slight 


within  tha  limi 


;  but, 


[USPBKDBD  PISH  JOIlfTS. 

i.]— Ik  reply  to  Mr.  Lancbester's  letter 

1  beg  tosay  that  tbere  have  been  r 


not  intanded 
accuracy;  but  for  oommm  nse,  where  ascrew  thread 
is  needed  quickly  and  without  much  trouble,  I 
tiiink  it  will  prove  a  very  efficient  tool.    I  ihonld 


imagine  that  the  incipient  error  to  which  1  bavd 
alluded,  would  show  itaeU  in  aa  almoat  impanep- 
tible  change  of  thread-pitch,  rather  than  in  a  dis- 
tortion of  thread,  as  the  limits  of  travene  war« 
reached  ;  but  tbe  nature  of  this  error,  and,  indeed, 
the  questioD  whether  an  error  does  or  doe*  not 
exist,  oan  only  be  decided  by  practice. 

I  have  iBsd  through  the  deaoriptive  artiale*,  and 
alao  the  various  lettera,  and  do  not  think  that 
"  0.  J.  L."  has  said  a  word  too  much  in  favoui  of 
this  novel  oontrivanoe.  I  also  read  with  equal 
intereatthe  letters  of  Mr.  Wenham  and"  J.H.&.," 


which  may,  perhaps,  not  be' altogether  valoeless  in 
soiewology.  Lat  o*  begin  with  *ome  very  elemen- 
tary principle*. 

What  la  a  acrew  ?  An  inclined  plane  wrapped 
round  a  cylinder.  Suppose  our  &xible  ioouned 
plane  to  represent  tbe  sectioo  of  a  staircase — that 
IS,  formed  of  a  number  of  equal  horizontal  st*p* 
and  a  number  of  equal  vertical  or  rising  steps.  If 
thia  be  wrapped  ruunda  cylinder,  we  may  oonaider 
it  as  a  spiral  staircase,  on  which  it  ia  obvioua  that, 
say,  three  step*  forward  or  backward  take  yan 
three  atepa  up  or  down,  and  it  is  immaterial  ia 
what  part  at  tha  stair  tbeae  steps  are  taken ;  an 
^qnal  forward  motion  always  oanses  an  equal  rise. 


rt» 


.  lAsi 


'?/'.' 


and  if  w 


rtaty  one  about 
arallel  to  that  ai 


liniah  ao  that  eventually  the 
ligiag  line  merges  into  an  sreo  oaive,  thia  curve 
is  a  screw  spiral.  Its  property  is  evidently  this — 
uniform  rotary  motion  of  the  tauDdation  cylinder 
eaoses  uniform  travfrae  motion  in  ■  directioa 
parallel  to  the  axis  ;  or  expressed  in  a  form  mora 
convenient  for  our  preaent  purpose,  uniform  equal 
traverse  motion  acoompaniea  equal  angular  motion. 
A  cylinder  is  bounded  by  a  dosed  curve — the 
circle— hence  a  oantinnona  Inclined  plane  wrapped 
on  sach  a  solid  must  return  over  itaelf  at  equal 
distance*  apart,  aad  tbn*  forms  a  uniform,  cod- 
tinnous  spinl.  Let  us  now  leave  tha  oylinder  and 
Donaider  a  aolid,  or  part  *f  a  solid,  not  bounded  t^ 
a  oloaed  curve.  Hitherto  the  inclinad  plane  aad 
solid  have  been  used  to  develop  the  spiral :  let  ni 
now  use  the  inclined  plane  and  apiral  to  develop) 
the  aolid.  For  this  purpose  wa  are  not  oonfiaed  to 
the  use  of  the  identical  icrtm  spiral ;  it  ia  poaaibla 
to  develop  a  spiral  curve  which,  whils  not  being 
a  screw  spiral,  ahall  yet  have  preciaely  aimilai 
propertiaa,  and  may  thereforo  be  used  aa  a  bate  to 
develop  a  aorew.  We  have  said  that  tbe  easanoa 
of  acrew  motion  ia—nniformly  equal  trarersa 
Jiying  equal  angular  motion — that 
inded  of  two  uniform  motions :  a 
a  fixed  axis,  and  a  linear  one 
:ia.    Kow,  in  tbe  ordinary  oylla- 

.,  e  motions  take  place  in  planoa 

ai/uare  to  each  other,  tbe  rotary  one  aboiii  the  aiii, 
me  linear  one  along  the  axis.  Let  aa  next  eom- 
pound  them  both  in  one  plane. 

Kirat,  with  regard  to  angular  motion.  Two 
bodiea  have  equal  angular  motion  whan  their 
radius  veotora  sweep  through  eqnal  angles  in  equal 
times.  We  are,  therefore,  not  limited  to  a  fixed 
length  of  radius:  this  may  be  variable  without 
a9ectingtha  angalar  motion.  On  any  tine  SAD 
draw  a  circle  ABC  with  oentro  D.  Divide  thia 
by  radii  into  any  convenient  nnmber  of  equal 
parts,  say,  36,  tbe  radii  D  1,  D  2,  Ac,  being  drawn 
at  10°  apart.  At  B,  draw  B  F  sqnars  to  BD,  and 
on  it  mark  ofi  a  nnmber  ef  equal  spaces  B  a,  a  ft, 
ic,itc,,  the  length  of  each  being  (merely  for  oon- 
vanience  of  illnattation)  eqaal  to  the  arc  A  1  or 
1-2.  Suppcsetbata  body  is  revolving  anlbrmly 
in  the  circle  A  B  C,  at  aaob  a  rate  that  it  would 
describe  the  path  A I  in  a  osrtain  definite  time. 
At  A  suppose  it  to  become  acted  on  by  aootber 
constant  force,  which  alone  would  carry  it 
from  B  to  a  in  tha  direetion  B  F  in  the  same 
definite  time.  Then  under  tbe  iDBoeaoe  of 
imhined  constant  forces  the  body  will 
describe  a  spiral  path  AG,  which  ia  found  in 
the  following  way  ;  Through  each  of  tbe  point* 
a  Ac,  Ac,  draw  linea  parallel  toB  A  D,and prolong 
Che  oorreaponding  radii  D  1,  U  2,  D  3,  Ac,  till  they 
intersect  these  lines  at  1',  2",  8-  ic ;  thcaa  aro 
point*  on  the  carve  AG.  Let  Bo  =  a,  radius 
veetor  D  1'  -  r,  sod  angle  A  D  1  -  0,  then  tha 
equation  of  the  curve  is  evidently 


It  may  he  traced  on  each  side  of  the  initial  Ifne 
A  D,  and  alac  on  tha  right  side  of  the  circle.  As 
tha  result  of  two  combined  uniform  motion),  it 
may  be  used  as  a  base  to  develop  a  screw  ;  but  we 
are  evidently  not  confined  to  this  one  carve ;  It  Is 
merely  one  of  a  family  of  curves  all  posaetaing 
aimllar  properties.  For  instance,  take  a  leaser 
distance  for  each  of  the  parts  So,  Ac,  aay,  bait 
the  original  E  a— Uiat  ia.  liiaect  Ho,  a  b,  Ac,  and 
number  tbe  division  poUits  from  ill — 1,  2,  3,  Ac 
From  each  in  order,  draw  a  aeries  of  _^allela  to 
intersect  oorraspandingly  numbered  radii,  and  jiljn 
by  a  carve  the  Tarions  pointa  of  interseotion.    «« 
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!  r/eolnino  handit  of  ft  breoa  alwna 
faBCiuation  foi  ms ;  but  I  nsTsr 
king  use  of  it  ic  drilliDg  till  I  h»d 
imine  the  merits  of  differeTit  {annn 
1  Bi»a  decided  that  the  ordinary 
.rbeturthiu  mv  other  ooutiiTitDoe ;  . 
petd  for  iDiall  diilla.  I  than  suuie  i 
:  of  brace  with  gearing  giniilar  to 
of  >  lathe  (ai  in  Fig.  \).  Tbli  in- 
tbvd  wheeli.  To  aimplif;  it,  I  pio- 
annular  wheel  oo  the  braae,  giTing 
1  tpindle  thcongh  two  amall  wheeli 
lUt  1  coald  nowheie  getthiiaaDolai 
r  cartied  oat  the  idea.  At  laat  mj 
die  "  came  to  my  aid  and  I  rigged 
I  pulley  on  d rill -tp indie,  and  a  larger 
ie  handle.  With  an  open  band,  the 
lower  ihan  the  hraoe,  I  believe,  and 
band,  much  falter  j  bnC  the  ilippiug 
ide  the  contiivanoe  Qseleii  al  aI«0L 
iCed  twu  bottle-jaok  wheeli  loi  the 
as  deligfated  to  get  ui  adminble 
heeli  being  same  diameter,  the  drill 


nibbing  inrtica  from  ■  large  i 


ling  idi 
.    The 


leaat  raat  make*  a  dead  lock.  The  only 
Ltage  I  can  lee  in  their  aie  it  that  tbey 
I  odd*  and  eodi  of  drilll.  0(  cODne, 
ipeakicg  of  lathe  ehnckt.  With  the 
7a  aket<]hed,  the  tightening  power  ii 
plana  at  righb-anglei   to  the  plane  of 


(or  a  braoB  to    be  mad  nadcr    pillar  H  Well  u 
In  tba  hand.    Tuning  not  raUuM  the  jam. 

I  hope,  Sir,  that  jdd  will  paidOB  the  Icogtli  of 
tkli,aa  I  wiitainhopai  that  »otM  may  beoafit  bj 


A  KAKDT  SWITOH. 

[!T8!!.]— Hatibq  been  greatly  botherad  at  on* 
'---   by  nnanthorlied  peop]«  makioi  i 


•V — 


deioription  for  the  benefit  of  otiian   in  a  Ilka 

flight.  It  oonaiati  of  a  baaeboard  abont  6in.  by 
In.,  on  wbioli  ia  fixed  a  look  0.  Direotly  In  frODt 
of  llie  bolt  of  tfae  lock  are  plaoed  two  iprhip  A  B, 
about  ^In.  In  front  of  the  lock ;  Ihry  ara  not,  of 
oonne,  tonohing.  The  one  ii  oonneoted  to  ooe 
pole  of  the  batter;,  the  other  to  the  lamp  or  what- 
ever  it  may  be.  When  the  lock  ii  looktd,  aa  it 
were,  tke  bolt  abooti  forward  and  preuci  the  two 
apringi  together,  thui  oomplkting  the  olrciift. 
When  it  ia  nuloeked  they  again  aeparat*.  Tha 
whole  ia  ooTared  by  ■  oaae  aboat  6in.  by  tin.  b; 
lin.,  leaving  a  lin.  margin  of  baaeboard. 


l!7B38.]— I  BEND  a  woodoat  whioh  will,  I  think, 
prove  of  intareat  to  many.  Tha  ont  repreaantt  an 
Ameitoan-made  lathe  f or  braaa  ihDokwoik — that 
ii,  work  turned  without  ths  oaa  of  the  baok-oentre, 
thongh  it  haa  a  baok-oentie  which  oan  b«  naed  in 
the  ordinaty  way  in  conneotion  with  the  hand-raat. 
Soma  time  ago,  while  the  froct-ilide  oontroTony 
waa  raging.  It  wu  pointed  out  that  there  waa  a 
diScnlty  abont  removing  tha  aaddle  when  plain 
tuning  by  hand  waa  required,  and  aevaral  waya 


'  of  the  I 


a  the 


Upto 


'tng  on  the  pin  oarrying  it.  After- 
larger  drille  with  diSerent  tpeeds, 
he  form  of  which  I  gave  the  atetoh. 


pplif. 


m  wheeli,  3  U 
racticable.  ThedriU  la  a  aort 
;[ewdriTer  and  crank,  and  for 
Bt  mechanical  principle  1  have 
,  as  the  power  goeg  the  aame 
ariij — round  the  aame  axil — and 
ipeed  at  the  same  time.  I  wish  Mr. 
■uccesa   (commetciallyj  than  I  have 

id  by  sculptura  in  marble,  in  which 
g  portion  of  the  drill-apindle  ahonld 
lin.  at  leaat.  The  drill-holder  I  coQ- 
r  own  drill  ia  somewhat  different  to 
re  seen  in  uie.  It  ia  a  >plit  hollow 
_  one  site  of  driU-ahank  only,  the 
in  easily.  At  the  end  a  ring  with 
[cd  to  one  jaw,  so  that  hv  a  quarter 
screw  both  jawa  are  cloaed  upon 
Ilia  (where  the  alight  projection 
no  obatacle)  ie  mnoh  more  of  a  tool 
loan  chncka.  1  find,  with  tha  latter, 
ad  grip  on  a  amall  drill  it  ia  almoat 
t  tha  spindle  in  the  vice  and  apply 

....     A     __ J    ^ 


tha  revolving  apindle,  ao  that  the  poiition  of  tha 
Bpindla  aaaiita  the  aotlon  of  tightening.  It  ia 
cenlring  in  effect,  and  a  drill  is  fixed  and  ramaved 
with  the  minimam  of  trouble  poiiaible.  I  hope 
soma  of  yonr  readen  may  be  indaoed  to  tiT  It. 
Fig.  3  repreaanta  a  removable  handle  I  dMlgn«d, 
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tram  turning.  When  nied  u  &  illdA-rMt,  the  ti 
•lafixed  into  tiieooDed  hole  whioh  taksi  the  cent 
•nd  tbu  ij  ftppuantlj  kll  thkt  U  required  fur  f: 
work.  Cjlindrlisal  work  an  braia  wa  probabJ} 
qojt*  ■ulnoiflatl]'  well  done  b;  huid,  dd  slide-: 
OF  uddle  being  in  the  waj.  The  aquuti;  "  cy 
del"  (I)  ii  nioTsd  foiwkrds  by  swrew  !>,  snii  i 
bj  >  cull  ind  pinion,  the  huidle  of  wliiah  ii  i 
at  &  B.  The  handle  it  C  locka  the  piniun  ii 
oat.  The  mandrel  ii  very  properly  muda  of  gi 
length  to  give  itcftdineu  in  overhung  work. 
the  bkek  will  be  leen  a  tnvening  bar  fur  eci 
«nttin^,  lomewhat  aimilar  to  Mr.  Wenbam'H  ;  ._. 
in  thii  cue  tlig  depth  of  ant  ii  reguliu-d  by  a 
■lide-ieit  fixed  npon  the  bu.  I  do  not  Jidiiw 
whether  a  ipiinE  u  required  at  A  A'  to  bold  up 
(aiding  die  to  the  bob  or  gnide-iorew,  or  whet 
the  out  ii  graduiU;  deepened  b;  th*  tlids-re 
bat  evidanCly  the  die  aad  hob  luost  cl 
when  the  fint  toratoh  ii  made  Ka  wdl 
when  it  i>  brought  to  ita  full  depth.  (>uc>  fi 
thii  would  be  all  right  foe  brau,  but  for  iriMi  .1 
■teel  the  bar  would,  I  think,  require  tu  li'j  mi 
■trODgsr  and  very  tightly  fitted.  Initend  td  ikt 
the  guiding  lorewa  on  the  mandrel,  i\ie  tu^k 
have  preferred  to  Gt  them  onto  a  abort  eli aft  dm 
l:^  gearing,  whieh  ii  aometimei  of  equal  nnd  sui 
timei  of  a  2  to  I  ratio.  This  ihortebh  tUe  a 
whiob  oarriea  the  die ;  but  I  think  it  a  miitake 
introduoe  baokdaah  inttead  of  allowing  the  tout 
ran  back  in  cot. 

Wm  lonMoae  lay  whether  Fox  n^i  not  1 
Ciiginal  inventjir  of  tbia  olaes  of  lathe,  uiil,  if  p 
aiUe,  give  na  a  oat  of  a  Fox  Uthe  7 

I  am  obligwl  to  "  B.  B.  N."  for  noticiag  \ 
query  about  Uie  Eeeax  ohuok.  I  have  ttvu  mdudr 
ooned  out  to  take  the  nme  oentrei  and  birred 
3in,  with  (in.  bolei.  J  wiah  to  fit  L'iiber  1 
American  split-wire  ohnok  or  an  Eaaex  cbuck  ii 
them;  and,  to  avoid  all  overhang,  ahaulit  liki^, 
poeaible,  to  uie  only  the  ipriag  part  of  the  Kn> 
fitting  it  diracUy  iniide  the  mandrel.  \N 
"  Britaimia  "  icindl;  lay  whether  luah.  a  plan  1 
be  leoommeaded  (He  iketch  laat  week). 

I  WBi  anrpriied  to  find  from  "  O.  J.  L.'s  '■  let 
tliat  there  ii  an  exhibition  at  Bradford.  1  i:a,l 
<t«nd  there  ii  alaooneat  Ha□l1heate^,al^.J  ,:::,ii, 
ing  lathei  and  other  tools.  I  have  aeen  miT'.^i 
«r  adTertiaemeati  of  either  of  then 

'1 
le  acoeptal 


I^THB    KATTSXa 

[S7894.]— Thb  aplit  jaw  ohuolta  mentin 
"  F.  A.  H."  letter  SmO,  are  uaed  in  tLii  c 
OB  lf{^t  drilling-maehinei,  and  are  fitted 
■plndle  in  tiie  manmr  ihown  in  hii  iketoh.    In. 
Uthe  I  reeently  deaigiied,  I  am  thinking  cif  ueia; 
aimilar  aplit  jmwafor  holding  drills;  bnt  wi'h  ih, 
difference,  i.e~  that  the  preainre  of  drilling 
*L.  ..I.....b.  «., -*:..  »!..  J-;ii    ..11    ...- {-.^  I.": 


la.    That 


:ntry 


turning  round  ;by  meani  of  a  temporary  feathc 
which  I  think,  however,  will  be  a  inperQuoua  pr> 


(bich  B 

behind  the  holding  acrewa.    I  wouli 

■erewed  noae  on  a  !in.  or  a  2*510.  lathe.     F 

to  4in.   a  lin.  neae  would  be  a  veryinitiilile  niEe 

bnt  from  IJin.  to  S^in.,  1  would  not  have  mnn 

than   Ilia,  for  the  noae,  though    evea  this  eiti 

would  oanaa   aome   trouble   in   mounting   Bmal 

ohneka. 

Hy  eiperieuca  with  the  cone  fitting  cotnoidei 
with  Mr.  Gray'!  remarks  in  letter  37255.  Thi 
ehnek*  anpplied  with  the  lathe  will  Gt  perfectly 
but  thoee  aubaeqnantly  made  at  home  are  vcn 
diSonlt  to  fit.  Ifotwithatauding  the  most  csrofu. 
setting  of  the  slide-rest,  the  chuck  will  often  only 
bear  on  the  cone  in  certain  plaoea,  thna  neRessitat 
ing  a  great  deal  of  aerapicg.  I  do  not  tliink  tb> 
oone  alone  ia  altogether  traatwortby.  I  hnve  iieei 
lathea  made  with  the  oone  fitting;  but  it  h^ 
alwaya  bean  in  combination  with  the  fiaoge  or  tl]< 
qylinder  Gt. 

A.  F.  ShAkeapeBT. 

LQttiohaiwtr.  14,  DreMlen,  Kay  20. 


moit  be  viewed  ;  the  desired  rcanlt  ia  t„„,  „  .„.., 
plate  or  chuck  should  be  held  firmlv,  its  eutfai 
truly  at  right  angles  to,  and  conoentrie  with,  th 
•lu  of  the  apindle.  The  first  point  of  vien-  is  tb 
mental  oonoeptioQ  of  an  ideally  perfect  apindle-noi 
and  chuok-bosa ;  I  Qiean"perfeot"  in  "  fit."  Tb 
"perfect  fit"  ia  one  of  those  things  which  are  eM 
to  Imagine,  but  aomewhit  difficult  to  carry  out ; 
ia,  however,  from  this  point  of  view oidj.ot,  at  an 
rat.   TT...-nio  t\,.t   ..^ — ,1  oerreapondenta  »( 


The  aeoond  point  of  view  ia  the  maker'a  point. 

After  all,  the  anrfaoa  of  a  cone  ia  prodaced  by  a 

atraight  line  revolved  in  a  true  oirole.    The  aosn- 

racy  of  that  atraiiht  line   dependa  On  the  truth  of 

the  alide-reat,  and  the  accuracy  of  the  ctreleoQ  ths 

troth  of  the  originating  latbe-epindle,  ezaotly  the 

aame  aa  in  the  oaas  of  a   cylinder  ;   therefore,  the 

prodc^tiOQ  of  atme  cone  ia  no  more  dUBcnltthsii 

the  production  of  a  true  cylinder.    Bat  wherea* 

when     the     true     oone    is    Gniahed,    the    trne 

bedding- surface    of    a    cone-noaad    mandrel     ia 

finiahed;     when     a    true    oylinder    ia    finished, 

only     half     of     the     bedding     surface     of    a 

cylinder    and    ahoulder    fitting    ia    dona.     Tl 

ahonlder  haa  yet  to  be  formedj  and  unleaa  thia 

tmly  at  right  anglea  to  the  cylinder  it  ia  uselei 

""T,  I  think  that  no  one  would  wiah  to  ccnlai 

b  it  ia  easier  to  get  two  aettiogi  to  exact  corr 

udence  with  two  other  settings  than  it  ia  to  gel 

aetticg  to  one  other  aetticg.     Bet  even  yet  tht- 

ler  has  something  to  look  at;  the  fitting  surfacea 

he  spindle-noae  ought  to  be  ground  true  with  an 

emery  wbael  after  the  apindle  has  been  hardened 

id  trued  on  its  bearings.    And  here  again  1  think 

erybody  will  admit  that  it  ia  easier  to  grind  one 

straight  line  than  two  at  right  anglea  indnding  i 

rner.    Aa  a  matter  of  fact,  the  tatter  is  a  var; 

'kward  job  indeed;  the  former  ia  a  vary  aimplt 

""    ■   "  ....    trued  by  grinding 

(withatittleeand 

.,  and  next,  even  ijl 

possiliie,  wbold   not  give' the  desired  reault.    The 

ipindle-Doae  should  and  easily  can  be  made  a  per- 

....  perfect  in  alraightness  of  face,  perfect  in 

I,  and  perfect  in  ooaoentrioity  qr-'-  -— '- 

pendently  of  the  chuck.     Moreover,  aa  _. 

■harp  oorner  the  aarfaoe  of  the  cone  maybe  left  dead 
hard,  and  10  nreaetTe  its  trntb  alooat  indefinitely, 
lut,  after  all,  the  making  of  ipindlBa  ia  mannfao- 
irera'  work,  andtbeieaaeordimcnityotpcodnoing 
particular  design  'does  not  afleot  lathe  naera, 
except  in  so  far  as  it  may  influence  the  oost.  Tbe 
-  -iking  of  a  true  seat  in  a  chuck,  however,  ia 
ire  immediate  intereat  to  the  laUie  naer,  as 
often  makes  new  chncka  for  himaelf.  To  gi 
(nil  advanCage  from  the  oyiinder  fit,  tbe  tchait 
.engtb  of  auoh  fitting  part  on  apindle  and  chuck 
ihonld  bear  alike— that  ia,  the/  rfiost  be  exactly 
parallel,  and  fit  to  within  a  limit  of  ^  of  an  inab. 
L  don't  wiah  to  imply  that  thia  ia  imposaible,  or 
even  sxoeptionally  difficult ;  but  it  doei  require 
oonaiderable  akill  and  experienae.  If,  after  much 
csare  and  time,  the  least  bit  loo  much  of  a  out  be 
taken  at  lasL  tbe  cylmder  fit  ia  no  fit,  and  the  job 
a  apoiled.  Whereaa,  if  in  boring  a  oone  seat,  the 
ingle  o(  cone  be  not  quite  correct,  another  cut  can 
le  Uken  to  troe  it,  and  the  only  result  will  be  tbat 
the  chuck  will  go  a  liltlt  farther  on  the  apindle ; 
ihe  fit,  and   the   centring  will  be  as  perfect  as 

Aafortheface  of  the  chuck bcaa,  Idon't  think  I 
inremember  one  leaving  the  lathe  a  perfect  fit  for 
the  spindle  ahoulder;  they  almost  always  require 
scraping  to  bear  eqnally  all  round.  The  third 
point  of  view  is  as  to  what  the  result  of  wesr  will 
be.  Now,  everything  must  wear,  sooner  or  later, 
more  or  leaa.  When  the  oylinder-fit  of  a  lathe 
^piiidle-noae  ia  worn  imall,  ita  value  as  a  oonoentric 
cettiag  ia  gone.  Bnt  when  a  cone-Gt  wears,  and  it 
haa  worn  equally  all  over,  the  chncka  will  only 
icrew  a  bit  further  on  ;  ite  power  to  oentre  will  be 
(■  perfect  as  at  Grat ;  while,  if  it  has  worn  oneqaallv, 
jtoan  be  traed  np  very  easily,  and  iliolii  ckucit 

I  have  written  aomewhat  fully  on  the  merits  of 
cone-fitting,  beaanae  experience  has  tangbt  me  that 
it  ia  the  oid*  perfect  practical  method  of  making 
interchangeable  fits.  Hy  own  impression  is 
that  tbe  centring  of  a  lathe  obnck  aa  usually 
-"*-  is  practically  a  ooat^etticg.  Tbe  cbuck 
cannot  be  made  a  perfect  fit  on  the 
because  if  that  were  done,  it  would 
hard  to  pat  on  and  off.   Also,  everyoni 


mm  powder  ud  good  caie-hardeii 


iry  loose-fitting  chuck  be 
'orewed  up  Grmiy,  it  generally  runa  true  after  it 
jas  onoe  been  trued  in  ita  place.  The  ohuck  is 
really  held  between  the  ahoulder  on  mandrel  and 
the  backa  of  the  threads.  They  are  conical  as  re- 
gards the  axis  of  apindle  ;  they  centre  the  chuck 
'more  or  leaa  perfectly),  and  the  ahoulder  aets  it 

I  like  Hr.  Rawlins's  sngEeetion  of  potting  tbe 
Mrew  behind  the  oone,  and  shall  try  it  tbe  Grat 
jme  I  have  an  opportnnicy. 

m : ,.[ug  onnoks  with  aconedseat, 

epai 

be  would  try  into  the  chnok,  ao  aa  to  be 

had  got  (he  exact  taper  before  removing  the  chuck 
"is  working  lathe. 

Jno.  W.  If ewalL 
Id-road,  Bow,  E.,  liondon,  Hay  31. 

I^THB    ATTAOHKBKT. 


OHnOK. 

ra73I7.]-lN  reply  to  "P.A.  M,"  the. 
of  lathe  can  be  drilled  so  sa  to  form  the  a 
(he  Essex  chuck,  and  the  cap  of  tbe  cbuci 
be  tapped  to  fit  on  the  nose  of  mandrel.    1 


be  drilled  so  as  to  be  a  good  fit  al 
oounteraunk  to  fit  the  inner  cone  4.  T 
when  acrewed  on,  would  contract  the  jawi 
oioal  way.    Tbe  illustration  will  show. 


■VTBHHATnKAI.    DABENES 

[2T3E8.]— I  HATE  no  deaire  to  enter 
argument  with  a  correspondent  who  is  so  oc 
7)  as  the  writer  o£  letter  27887,  page  313 ; 
irder  to  prevent  readers  being  misled  by  ^ 
stter,  wish  to  say  thst  tbe  paaaage  in  Josi 
lliven  up  by  Lardcer,  Gibbon,  Warburt 
iithera,  and  that  the  "quack"  who  ismy  antht 
tbe  statement  that  no  trace  Of  the  allegec 
natural  occarrencee  cau  be  found  ia  aaj 
ot  the  period,  is  the  author  of  the  "  DeoL 
"all  of  the  Homan  Empire." 

Wm.  John  Of  7,  I 
Newosatle-apoa-Tyne. 

SAILWAT  BBAKBB. 

[27829.]— Possibly  Mr.  Ssmnel  Daviei 
himaelf  one  of  the  "  fair-minded  peraona  " 
10  tn  bis  letter  (372S9)  of  last  week  ;  bnt 
tnly  shows  how  one  msy  be  both  fair  and 
it  tbe  same  time.  How  oan  tbe  Crook  t 
>gainst  the  Weatingbouse  brake  when, 
:}ovemment  Inspector  shows,  the  ooUiai 
-auaed  by  one  driver  undoing  what  the  ot: 
Icing  ?  It  was  as  though  air  bad  been  let  i 
vacuum  pipe  and  the  ejector  opened  at  tl 
.ime.  The  brakes  would  go  on  and  comeol 
V?hen  properly  worked,  the  Government  Ig 
found  tbe  "  brake  acted  well,  and  the  tr 
under  perfect  control,"  and  what  more  is  re> 
Mr.  Davies  seems  to  think,  however,  tbat 
the  driver  of  tbe  first  engine  aays  be  appl 
deased  bis  brake  several  times  in  rannu 

ihed  to  alter  thi 
of  the  brake  he  had  to  releaae  it,  and  so  le' 
lid  00  the  train,"  thereby  anggaating  tl 
iver  could  do  nothing  else,  and  obvionaly 
g  your  readers  to  infer  tbat  the  train  waa 
in  away  at  any  time. 

Mow,  ia  this  the  reaaontng  of  a  fair- 
irscn?  One  might  auppoee  that  railwa 
panics  have  had  to  wait  for  tbe  advent 
-        -  *— .kes  before  they  could  work  thel 


_._  year,  and  gooda  train! 

worked  atill.  Moreover,  these  trains  hai 
worked  from  Tow  Law  to  Crook  by  the  aid 
"'  '  igbouae  brake  for  aome  years  bofa 
lU,  and  ever  aino^  under  the  "pncft 
trol"  fonnd  to  exist  by  Major  Harindl 
gbows  it  waa  entirely  due  to  the  (anlt^QI 
king  when  two  enginea  wer«  attanltrfll 
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izoapUon  In  tba  rnla  took  plM«.  Than  hu  baen 
»  mooh  mnufliue  talked  iboTit  this  workiog  of 
[ndiaDU  fay  tha  ud  of  oontluaoai  bnkn,  that  it 


yba  wall 


that  liDoa  theaa  tppliuiesi 
ntrodiiaed  the  ooDdittona  ue  utogetboT 
inder  the  old  a  ji ' 


liffareuCfioi 

Pormeil;  it  naa  not  iifc 
For  ■  drlveT  to  "Jat  go  b 
[Maaae  th«  tpaed  woold  bo 

it  Ttty  difficolt,  it  not  impouibla,  to  regain  oontrol 
if  it ;  bat  there  aia  no  gradisDIa  an  which  a  train 
ttsnol  he  ooDtrol  lad,  wbaaeierjreh  idle  ii£tt«d  with 
I  troatworthj  braka.  Whereat  previoitalT  tha  gra- 
liant  might  OTeroome  ths  train,  now  the  brake  oan 
iverooma  tha  gradient;  and  on  lucb  gradients  a> 
;hit  at  Crook— abont  1  Id  GO— moat  diiTSra  are 
utisfied  to  check  the  epeed  ocoaaiantill;  in  prefer- 
gnca  to  allowing  the  hrakea  to  remain  on  ever  ao 
ightly  all  tha  wa;  down.  They  are  Ihni  not  only 
ible  to  rnn  down  at  good  speed  and  aavs  time,  bnt 
they  aavfl  brake-blocks  and  tirea,  acid  tdio  m  ' 
things  pleaiantet  for  the  paatan^eri.  No  dii 
carea  to  keep  the  blocka  on  hi>  engina-wbeela 
langerthan  he  nan  help  at  a  time,  tinue  both  blooki 
and  tirea  beoome  hot,  and  it  ii  only  oa  Terf  steep 
ud  long  incline!  that  anything  like  a  conitanl 
y are  ia  neceaaarr.  People  like  Mr.  Daviai 
nam  to  forget  that  tba  gradient  anabtea  the  train 
to  ba  mn  withoat  iteam  in  tba  firat  plaae,  and  that 
diiraa  bave  now  the  power  of  taking  all  the  ad- 
Ttntaga  that  thiacan  give  them,  knowing  Uiat  they 
kafe  fnll  eontrol  of  the  tcaic,  and  the  power  of 
duakiug  it  promptly  at  aharp    oorrea  or  faeici- 

I,  too.  hare  read  Hr.  Hanball'i  paper,  and  he 
aMtntly  knoira  ai  little  aboat  the  praoticaj  work- 
^of  railwayi  aa  Mr.  DaTiaa.  So  driver  of  an 
-~nM  train  in  thit  ooontry  having  climbed  ten 
H  up-hill  at  25  or  SO  milea  ao  hoar  ia  oontent  to 
miidbiniontheother  lideat  theaameipeed.  The 
faat  ia,  TO  mile*  an  bonr  and  over  ia  tun  daily  iir 
ttii  eonntiy  on  down  gndlenta;  bnt  the  drivei 
doaanot  fed  that  ba  baa  ever  let  go  hia  baldof  th< 
blin  aay  mors  than  it  ha  were  ronning  on  a  lave 
nad,  I  am  quite  awi 
■ittaapand  aolongtbi 

hiktaoa  eontinnooaly;  bat  there  wi ^ 

IbttiUl  in  the  oaae  mentioned,  or  tha  driver  would 
kra  done  lo.  That  tha  driver  abonld  have  volun- 
teUy  applied  and  ralaaaed  tha  brakea  eevaral 
tkM  ia.  ^erafore,  no  argament  agaiaat  the  bnka 
-^  all  eventa,  to  any  "fair-minded  man."  Ii 
'aathei  paper  I  ootioedlaat  week  a  tett«r,inwhicil 
iMt  tact*  on  thij  mbjeot  oome  apportnnely  h 
kud.  It  ii  therein  mentioned  that  in  Hangar' 
ftttraina  are  oontrolled  down  inoliaaa  of  1  in  S' 
■d  1  in  40  tor  2fi  milea  by  the  Weatingbonae 
Mloautia  brake  at  a  apeed  not  aiaeediag  that  of 


rmSO.]— SAMUBL  DAVIE3  (27289)  leema  U. 
km  blleo  on  a  mare'a  neat  ia  finding  the  retnn 
rftht  Orook  aoaident  in  tha  Board  of  Trade  Blni 
Baoki ;  bnt  1  am  at  a  loea  to  know  what  be  provea 

tbdaging  the  oaae  forward.      Barely  he  won't 
itoafty  that  the  brake  waa  to  blame  for  the 
iwlNtof  the  driver  of  the  aeoond  engine,  or  if  he 

&1  don't  know  at  what  atate  of  imbeoUity  we 
arrive  next.    The  return  goea   on   (apr— 

ftattha  driver  of  tbe  aeoond  engine  wai  In 

mng— be  ongbt  to  have  kept  hu  handle  at  the 
'mm  point,"  or  have  pnt  hia  brake  "on"  wben  h 
kmi  th«  other  driver  did  not  do  ao-  I  am  at  . 
mt  to  know  wby,  wben  at  800  or  400  yariU  from 
-■tt  Ckook  Weat  diatant  aignal,  aa  aoon  aa  bi 
'  And  hia  bnke  not  acting,  he  did  not  whistle  toi 
jki  hand  brakea  or  draw  the  aeoond  driver'L 
'"—"[''  lomebow.  It  would  look  a  great  deal 
.IMUi  on  tbe  part  of  vaennm  advooatea  it  they 
i  -ywld  oopfine  themaelvei  to  Che  hard,  solid  troth, 
.Maad  of  bringing  forward  defect*  that  have  no 
"■^  I  at  all,  eioept  in  their 
>ariaa  appears  to  forge 

peotor  made  a  trial  dowi 

.-(bookbuik,  and  in  hia  report  aaid:  "  The  brake 
Midvell,  and  tha  train  waa  under  perfect  eoatcol." 
.m.  DavM*  trie*  to  get  rid  of  tbia   by  a  i 
^""       Iiat  him  and  hia  friends  apply  themselvaa 
__-_  _  .V  .  (nestiona  put  to  them  by 

Vltting  what    Wastinghoase    cannot,    and 

*l«Wlim  oan,  do,  get  a  train,  and  go  and  do  ii 

I  BO*  rather  snrprlsed  at  Mr.  Kiernan  q 

Mi.  Sbatton  in  aapport  of  bis  vaennm  brak 

"fcfe    Railway    Working,"    Mr.  Stretton    

VMOiun  ajipcari  to  fulfil  Board  of  Trade  coodi- 
--"       -'        '    rned  by  them  ;  but  Wetting- 


and   I 


[ITtBL] — YOUB  correapoDdent,  Mr.  Samnel 
Duda^pig*  27IJ,inhiiDpeningtentence,  makes  an 
hwiiiul  aMLi-tion  to  tbe efleot  that  the  aotion of  the 
ffMthllhMr    braka    cannot  be  graduated.     He 


than  proceeds  to  refer  to  a  oaaa  wbicb  ooonrced 
ion  the  Nortb-Eaatem  Railway  on  the  24tb  June, 

_J84,  which  is  perfeotly  irrelevant  to  the  subject ; 

and  farther,  he  makes  quotations  from  fer/ainparff 

of  the  Board  of  Trade  report,  and  doe*  not  state 

the  whole  truth. 

I  eiamtnad  the  brake  npon  the  train  in  qaeatian, 

and  have  the  official  report  and  my  own  notes  now 

before  me. 
It  will  be  remembered  that  in  18S4  brake  (lipes 

at  the  leading  eads  of  engines  were  cumpaiatively 

when  two  engine*  are  employed  was  also  new.  In 
tbe  Crook  case,  the  driver  of  tha  second  engine 
did  not  place  the  brake  handle  in  the  neutral  posi- 
tion, hut  left  it  in  the  ronoing  poaition ;  therefore 
when  one  driver  tried  to  pnt  on  tbe  brake,  the 
second  driver's  valve  tended  to  release  it.  Major 
Marindin  reported  that  the  eiplanation  waa  simple 
enongh,  and  that  when  trying  an  experiment  with 
the  second  handle  in  the  "  neatral "  paaition,  "  tbe 
acted  well  and  the  train  was  nnder  perfect 


ntrol."    An  air-pnmp  is  capable  of  supplying 
fficient  air  tor  working  a  train  of  any  length,  and 


pamp,  but  aolaly  to  the  second  driver  placing  his 

nishes    no    facta    against    the     principle    of    the 
Waatiaghonae  brake. 

Oleinant  B.  Stratton, 
Conanlting  Engineer  Amalgamated  Sooiety 
of  Railway  Servants. 
General  Office  A..S.R.S.,  806,  Citj-road,  B.C. 
May  20. 

J27332.]-~Ox  the  12tb  of  tbia  month  there  waa  a 
ision  between  a  (tood*  and  cattle  train  on  tbe 
North-Eaatern  at  Prndhoe  station,  blocking  both 
roads.  A  passenger  train  was  coming  along  at  Iba 
moment;  tbe  driver  put  on  tbe  Westinghonae 
brake,  and  pulled  ap  joatiyatd  or  two  short  of  the 
dibrii.  Now,  Sir,  no  other  brake  in  the  world  ooald 
have  done  thitj  time  loat  getting  "on"  would 
have  meant  a  bad  accident.  Zioao. 


respondent,  &jr.  Davie*  (letter  S73891,  has  proved 
anything  except  tbat  the  air  leaked  away;  ao  it 
does  with  the  renowned  2-minute  brake  (vacaum)  ; 
if  the  second  engine-valve  cautod  tbe  leakage,  why 
put  it  in  tbat  position?  Tba  fact  of  tbe  driver 
saying  he  "  released  "  the  brake  proves  nothing  to 
my  mind-  I  have  ridden  some  hnndreda  of  milef 
on  the  N.B.R.  and  also  others  ;  but  I  have  nevei 
met  with  tjie  violent  jerk  tb*t  I  should  imagini 
would  be  tbe  inevitable  result  of  taking  the  braki 
ofi  and  then  putting  on  a  heavier  praaaure.  Hy  idei 
of  tbe  WestiDghouse  system  is  tbat  tbe  train-pipe 
preaaure  is  simply  equivalent  to  a  variable  spring 
on  a  reducing  valve  (the  triple  valve) ;  if  tba  load 
la  decreased,  easing  train-pipe  air-preasure,  ther 
tha  valve  ritea,  admitting  air  to  brake  cylinder 
the  air  ia,  of  course,  let  out  of  reservoir  until  s( 
much  baa  been  withdrawn  that  the  two  preaturai 
(train-pipe  and  reaervoir)  on  oppoaite  tides  of 
valve  lare  equal,  when,  of  course,  the  valve  cloaes 
hy  gravity.  After  this,  any  further  dimii 
train-pipe  presaors  causes  tbe  valra  to  again  riae 
till  equuibrinm  i*  again  eatabliabed.  This  being 
correct,  I  fail  to  see  bow  the  brake  cannot  be  rege- 
lated. You  might  just  as  well  say  that  a  marine- 
boiler  safety-valve  cannot  be  set  to  blow-o3  at  ■ 
lower  preuure  by  meana  of  eaaing-gear  (redncing 

Soma  of  your  oorretpondenta  don't  tea  that  thi 
air  entering  at  the  van  and  engine-valves  makei 
any  difference  to  the  vacuum  braka.  I  do.  Aa 
Burning  an  equal  stroke  in  vaculng  and  press 
system  brakes  (not  ao  in  practice),  the  quantitj  o^ 
air  is  simply  proportional  to  the  areaa  of  cyllnderL 
i.e.,  over  aix  times  more  in  tbe  vacuum  than  in  tbe 
preaa.  I  have  often  aeen  ISOlh.  on 
N.B.R.  Wa  can  get  over  this,  of  c 
ducing  stroke  of  vacuum  brake  cyl.. 
also  reduce  play  of  brake  blooka,  which  require 
adjusting  oftener  in  oonaequenca  ;  and  sapposing 
we  do  make  the  actual  quantity  of  air  equal  to 
press,  system,  it  still  has  to  travel  through  all  the 
resistance  ot  train  pipea,  whilst  in  tbe  preaaure 
'    only  the  air  in  the  Iraia  pip"  and  iripli 


1  ^ugei 


ahei  that  hi 


s  thi 


brake  cyliodera  are  supplied  Uii..„ 
valve  from  reservoir  nnder  carriage— a  negligible 
distance,— and  it  ii  a*  well  to  remember  that  tbe 
preiiuic  of  a  gas  does  not  aSect  its  reaistanot 
thruugh  pipea,  whilst  tbe  qnaotity  does.  Id  thi 
vacuum  syatem  wa  cannot  have  a  reaarva  of  power 

ready  tji  admit  that  there  are  several  advanUiges  in 
the  vacuum  syeMm,  but  at  present  I  am  with  Hr. 
Stretton  in  dafanca  of  the  preunra  brake  as  the 
only  one  that  i*  fuirlv  reliable.  9ome  may  say  it 
ia  only  the  details  ot  tbe  vacuum  brake  that  give 
trouble ;  juat  no,  but  it  ia  the  deUil*  tbat  make  all 
the  difference  between  a  horrible  amaah  and  safety. 
a.  T.  Fudoe. 


OOKTnnTOITS    BRAKXS. 

[27334.]- Tub  sUtement  (in  letter  27289)  that 
tha  Westinghonae  braka  cannot  be  gradaated  in 
its  application  ia  abtnrd,  and  can  only  be  made  by 
one  unacquainted  with  it*  action  and  unaccuatomed 
to  ride  over  it.  I  have  travelled  on  the  Brighton 
railway  almoat  every  day  ot  my  life  since  1878, 
when  it  waa  drat  begun  to  be  fitted,  and  am  ex- 
ceedingly uaed  t«  its  application  with  every  po*- 
eible  degree  of  power. 

Owing  to  the  crowded  ttita  of  the  lines  near 
London  signal-stops  are  only  too  frequent,  while 
the  signal  is  aa  often  taken  off  again  before  Ibe 
train  haa  coma  to  a  standstill ;  in  such  cue*,  the 
release  of  the  brakes  is  instant* neons.  At  ta 
griduation,  Brighton  drivers  are  used  to  make  vary 
gentle stopt(eioept  in  a  few  cases,  when  running 
banks),  by  means  of,  perhaps,  half  a  doien  slight 
rednctionsut  pressure:  thepuffsof  releated  air  are 
perfectly  audible  to  me  sitting  at  an  open  window, 
and  I  am  very  well  aaquainted  with  the  stronger 
bite  of  the  blocks  instantly  fallowingeach  tnccei- 
aive  pnfi  from  the  driver's  valve.  I  think,  tbera- 
fore,  I  may  say,  jiftar  ten  yeara'  continnaus  experi- 
ence on  one  line,  inoontinually  slipping  local  trains 
ot  from  10  to  16  coaches  to  faat  expresaea  of,  per- 
hapa,  24  coaches,  that  tbe  Westinghoute  brake 
givea  perfect  con^ol  of  a  train  ander  all  circum- 
stances, and  that  it  is  equally  available  for  seran 
or  eight  anocesaive  increases  of  pressure  On  tha 
blocks,  aa  for  insUntaneous  application  with  full 
force,  and  a*  in*tantaneou*  relea*e  and  reappllca- 
tion. 

As  for  Mr.  S.  Daviea's  example  of  Jnne  24, 1SB4, 

t^e  brake  with  double-engine  running.  Had  the 
main  reservoir  ot  the  train-engine  lieen  shut  oS 
from  the  main  pipe,  and  the  brake  worked  from 
tbe  pilot,  there  would  most  certainly  have  been  no 
difficulty  with  tbe  brake. 

Tbe  following  note  from  the  last  available 
brake*'  retorn  m»  be  of  interest  in  the  present 
oonnection  :— On  June  23  lait,  8,302  booked  *topa 
and  11,8G5tigaal-skips  |20,IG7  in  all)  were  made 
-■■■ -  -'--brake  on  the   Brighton  railway,_  Th_er» 


year  were  24  on  a  miletge  of  2,907,796  miles.     Five 

serious  mitchanoes  were  also  averted  by  the  instan- 

taneo OS  action  of  tbe  braka  daring  the  aame  period. 

13C,8trand,  B    "    "-"- 


[S7335.]— Mb.  Sau  Davies,  in  a  letter  (27286) 
wbi<di  waa  inaerted  in  yoor  iasne  for  May  2D,  thinka 
be  has  made  a  case  against  the  Westingbooia  bi^a ; 
but  be  is  greatly  nisCahen,  for  he  has  proved  abso- 
lutely nothing.  After  having  gone  at  some  length  over 
the  report  ot  tbe  Government  Inipector,  he  oomea 
to  the  ouncluaion  tbat  the  driver  had  to  release 
tbe  braka  when  be  wished  to  alter  tbe  power. 
There  is  nothing  new  in  tbat.  However  peif eot  a 
oootinuoua  brake  might  be,  this  manipulation  ia 
necessary,  more  or  less,  according  to  tbe  skill  of 
liie  driver.  It  aaeros  to  me  that  the  one  concerned 
in  tbat  incident  bad  not  got  tbe  necessary  dexterity ; 
but  altogether  there  is  nothing  in  the  whole  aSair 
that  is  against  tbe  Wsstinghouaa  brake. 

On  running  down  long  inclines,  the  only  danger 
there  could  exist  ia  that  the  boiler-presaur*  should 
get  so  low  that  the  pump  could  not  eompraa*  the 
air  at  the  required  pcaatore.  Drivara  tbould  not 
allow  tbe  boiler-preunre  to  fall  below  BOlb.  whan 
going  down  an  incline,  and  tbe  piston  ot  the  air- 
cylinder  should  be  alwaya  aomawhat  amallar  than 
tbat  of  the  steam  cylinder. 

Had  tbe  tacuom  automatic  braka  been  oaed  co 
tbe  train  in  queation,  and  under  tbe  same  oiraom- 
etances,  the  result  wouldhavebeentheaame.  Willi 
proper  management  it  can  never  oooor  that  brake- 
power  should  completely  disappear. 

a.  Oobert. 

7,  Dame-atieat,  Longtight,  Mancbaater. 

THB  AOaZSBNT  KB&B  HABBUTaAT 
7.&BK. 
[2T336.]— It  would  be,  aa  Mr.  Stretton  saya  (p. 
273},  a  waste  of  space  tu  discuss  oaaet  which  are 
perfectly  clear ;  but  it  is  not  clear  wbetbar  he 
meana  that  tbe  above  accident  is  one  uf  those  easea, 
or  that  it  was  ao  remarkable  that  it  ia  not  wortii 
diacntaing.  The  circa matancet  are,  he  thinki, 
"almost  incredible,"  and  perhaps  he  will  oSeraoma 
explanation  ot  them,  or  give  some  hints  aa  to  mean* 
at  preventing  them  1 
aootdenta  may  have  bet^  ....  , 

iMsn,  and  as  to  Hr.  Stretton'a  remark  that  he  does 
not  see  why  I  ahould  suppote  tbe  above  aoaident 
will  not  be,  I  would  refer  him  to  my  letter  on  c- 
243.  I  spoke  of  "  explanation,"  not  of  "  c" 
Incredible,  recnarkable,  or  anything  e. 
accident  may  ha,  there  it  obviously  notiiug  at  pre- 
sent to  prevent  ita  repetition,  and  aa  bDainaas 
increases  at  tbe  Tofnall  Park  yard  tbera  will  ba 
all   the  more    ritk    of  its   being   repeated.    Host 

people  aoqoainted  with  r*-' ■- 

that    the    element    ~*    ' 


human    faU-ftt^i&i    -ie&. 


rj^r.v^  tFtsr^^.t-nr  /.rr   v-»?r.T    i» 


firs*-?" 

;,",*  6X-J  »i»" '>'a 

the    fi"t     ■oi*toh     1 
Btt  it  U  broagb'  "  '« 

l\  the  bw  ''"■^.  v., 'h 

m  b»ck  lo  oot.  . 

Will  lomeone  •S.r"' 

^ble,toa«on!yth* 

be  (e<»°«nBnQed  tiM  •' 

Ih-t  th«r«  U  »■>  eil>">" 
SUd  there  u»lw  of 
orVivertUementiofe 


rST8!4.>-THB  •?! 


-alight  drilling- 
indie  in  til"  iii»oo« 
ffthe  I  r*o«nUj  dwii 
BmilM^plit]""?'"' 
diflerBiiM,  i-e.,  ^"'V 
th.ehuoktor.pU. 
penwd  with.  TM 
tnroine  tonod  by  n 
Whiobl  think,  howi 

""mv  oMeotion  to  t 
«  rir.  Ui»y  v^tf* 

Sia.  »nd  ain.  vice 
mounted  on  U^] 
behind  the  bold.. 
Borewed  none  on  »  ^ 

but  from  *y"-  *? 

thm  Uin.  ior  *' 

would  «a«e   W 

cbaokk 

Mj  eiporienoo 
with  Mi.  Giy  ■ 
obuok*  eoppHf 
bnt  thoee  "obw 
diffionltWfiU  I 
MttiDg  ol  tba  "JJ 
bewontbe^M 

Utbei  m«da,« 
»lwi.j«  iwn  m 
ojlinder  fit. 

LUttiob»ortr 

[27325.]— I* 
■pmdle-ao>e  * 
Bjurt  be  Tiewj 
pUle  or  obucl 
troly  »t  ngbt 
axia  of  the  ep 
mental  coniwl 
»nd  obnck-bo 
"  perfect  fit 
to  imagine,  I 


letter  ST  Hj^-Aah  i,  ui,. 


.•T-  ■■■■- ar-^  in'.-a  -na  aiiitwi    i.i     IN(     llalll,    «||il  ml 
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Bangor  ipill  ofthgUide 
7  crude  gattaparahi  or 
B  EtiropeKD  tbfl  natiTe 
c  getting  lootr.  tad  thKt 
a»de  bf  mjnlf  from  a 
inoed  fast.  The  tamper 
■boot  thftt  of  m.  good 
ii  ibiolntely  neoeMiry 
re  the  hird  woodi  ■n<l 
ch  merelT  dull  the  ed^ 
ake  diiutran*  g>pi  in 
Mied  Europemn  blulet. 
mented  by  inlajin^  in 
jcroll  pitteru*  oat  rigfat 


.-ere  too  bird  «nd  brittle, 
on  lho>e  mide  b;  tb^ 
p>re  and  Pemng.  Tbe 
1,  but  uae  a  peDnliar  tool 
:nife,  wedding  tbe  blade 
idJf  acrapiDg  it  down  to 
temper  at  a  low  red  beat, 
or  working  np  old  fllee 
cellent  toiili ;  bat  it  it  a 
I  moDib  is  often  >pfnt  in 
I  thonld  niueh  like  to 
■t  the  peculiar  temper  of 
is  hard]!  to  be  touoberi 
<IuHe  soft,  snd  the  blade 

Tokaov  BeaL 
&BMATTTBB8. 


g  patent  nghti,  I  have 
■■t  view  of  prodacing  aa 
I  work,  without  hBaiine. 
tliat  I  eead  vou  full  par- 

uf  my  fellow -read  ere. 
leet-irou,    pucehiDgi    ot 

ns  Fig.   1.     When  baUt 


Air  ;OLD  BSOAPHKBHT. 

[ITS44.] — Thbke  ii  a  drawing  of  an  eaoapement 
almoat  eiaotW  limUar  to  tbia  (latter  27386)  on 
plate  XXVII..  Fig.  3,  of  Ho lust'a  "  Nou*.  Traits 
O^nl.  d'Horbierie^  (ia  tta*  Pateat  Office  Library) 
inTCDted  b^  Tnioat  L'Aia^,  and  taken  from  plate 
XLIV.  of  hta  "  Treatlae  on  Horology,"  pnblubed 
in  Paria,  1741.  Thioot  givea  three  other  arrange- 
menta  of  tbia  cioapement,  improvementi  theraoo, 
whlofa  I  think  Mr.  kaiaon  will  oara  to  inreatigate. 

Hay  IB.  HOTlOBor. 

LBOAI.  BBPLISS— BII.I.a  OF  SALB. 

[27345.]— Taxbs  (62410).— Prior  to  the  Bill  of 
Sals  Act,  1882,abillof  lale  did  ptoteet  good*  from 
aeliure  for  ratea,  if  not  for  taiai ;  bat  that  Aot  by 
Section  14  aipraaaly  proTidea  that  no  bill  of  lale 
mads  therauuder  ■ball  protaot  goodi  and  obatteli 
whioh  would  otberwiia  bare  beau  liable  to  diatreu 
under  a  warrant  for  tbe  raoorery  of  Uie>  and  poor 
and  parochial  ratea,  ao  that  tbe  date  ot  tbli  bill  of 
■ale  II  the  real  point.  The  reat  of  tbe  quaation 
toma  npoa  facta  which  would  aeed  eoaiideration. 

Rb-BEOIBTRAtIO.V  (62444).— By  Cbs  parlodi 
named  tbia  bill  of  aale  mnat  hare  bean  madB  prior 
to  tbe  Aot  of  I8B2.  It  ia,  therefore,  not  wholly 
Toid  for  want  of  being  re-regiatered ;  bnt  it  thereby 

eieoatioD  creditor!  and  ia  baokruptey.  In  other 
worda,  it  ii  good  in  tbe  haucla  of  the  bolder  againit 
the  granter,  and  oan  be  enforoed  npoa  dehialC  ; 
but  cot  aa  agaiaat  areditora  who  hare  iatned  exsoa- 
tion  or  a  troitea  ia  baokraptoy. 

Bred.  Wather&eld,  Bolioitoi. 
e,  Greabam-bnildinga,  GaildhaU,  B.C. 

DIAT0H8  IV  OO0XLB8. 

[2T34G.J--IS  a  letter  pnbliahed  on  tba  Mth 
init.,  Ur.  Shrubeole  infitei  correapondeooe  on  the 
oraurtence  of  tbe  diatom  CoicinoJitcut  conclaiiiu, 
which,  aa  he  tella  ua,  hai  lately  appeared  in  great 
aboDdanca  in  the  eatuary  ot  the  Tbamea.  Foi 
aotne  moathi  pait  I  have  been  greatly  intareated 
in  tbe  microaoopical  exanmatioQ  of  the  aea-water 
iacloiad  within  the  abelli  of  the  common  oookle 
{CaTd!umiJuli),UVtu  from  aandbanka  oS  South- 
port,  near  the  eitaat^  of  the  Ribbla.  Aa  a  rnte, 
■ereral  apeciea  of  diatoma,  ohieflj  boat-abaped, 
were  found  in  each  drop  ot  water  examined  ander 
a  lin.  objeotive ;  bat  oi  lata  the  beautiful  diioold 
form  of  Caicinadiicui  bu  appeared,  thoagh  I  am 
not  prepared  to  aay  (hat  the  epeoiaa  it  ideatioal 
withthatuf  tbedialomi--*  —  ' -- ■--  " 
■ote,  concinNui  being  a  < 
iple  in  my  colli 


EEFLIES  TO  QITEBISS. 


ir^titp 


[6190S.]  — Hurmoitlam.  — To  O.  Fktbr.— 
Better  lata  than  neTer:  I  "aipeotad"  joitr 
opinion.  I  am  oanvinaed  tliat  tbe  pan  ia  all  right, 
baoauaa  I  "borrowed"  Toedi  of  a  nurowar  and 
■barter  aotle  from  a  Hlllier  I  ban  in  my  poa- 
aeaaion.  I  Sied  them  in  plaoa  at  tbe  broad  leadi ; 
the  lainlt  wa«,  what  I  term  a  good  plpe-lika  tone, 
eqoal  to  tbe  raeda  even  "  at  home.''  I  tbink  tbia 
alao  provei  the  wind  right,  bnt  I  bare  not  the 
meana  to  tell  what  the  preeiare  ii  pet  iuob,  oi  I 
ahould  do  ao.  Tbe  reeda  are  well  lerewed  to 
Teneer.palleta  rile  ^iu.  parallel  when  "  tipped."  I 
don't  aee  that  the  "  ptioa  "  oan  be  any  detrtmsot  in 
my  oaae,  (or  I  have  bonght  tbe  beat  iM  everything ; 
at  leait,  what  I  onderatand  to  ba  tbe  b«t  after 
reading  "Ouri"  for  jraira.  T  alao  think  that 
"  Onra  "  will  aoWe  the  myatery  without  oalllng  in 
any  talent.  You  are  quite  right;  I  have  let  tha 
reeda  right  according  to  my  own  judgment.  I  be- 
lieve that  to  be  the  aeaC  of  the  "  myatery."  I  now 
aak  again  (query  G190S,  page  42,  with  rider),  that 
iaetrumeat  RiTea  a  good  tone  and  vibration  with 
narrow  reeda  "  borrowed  "  from  anuther  inatra- 
ment.— QtiEEs. 

[G2122.]~-Oaen  Btona.— I  biTa  not  leeon- 
manded  any  "  courtae  ■' ;  bnt  I  anggaated  what 
might  ba  doae  by  way  of  pravantion  or  onre. 
What  I  "reoommsnded"  waa  to  leave  it  alone 
and  let  it  get  dirty.  I  remamber  tha  attempt  to 
otaan  St.  Paal'a  in  1663,  when  "Alexandra,  the 
■ea-kin^'  daaghter,"  oame  over.  Tha  reiult  waa 
— *  aatufaotory,  oor  are  reoent  experimenta.  Aa 
attei  of  faot,  I  put  the  qonation  to  a  F.R.LB.A. 
■ad  he  aaid  tbe  only  eafe  method  for  carved  work 
waa  a  jet  of  itean);  bat  if  tba  dirt  ii  oa  plain 
parte,  poaaihly  aoma  of  it  might  be  robbed  oS,  and 
theparta  protected  by  euaaiel  or  aometbing  of  tbe 
kind  in  fatnre.  Ia  it  worth  while  ?  Tbe  dirt  ia 
natural ;  but  if  it  can't  be  removed  it  might  ba 
covered  op,  if  it  ii 


pic  and  ipan     oo: 
tnral  to  ^low  it  I 


>n"  oonditioa.      Will    it  not  ba  more 
ow  it  to  Cake  whatever  appearanaa  It 
111  I— Saul.  Rat. 

[62124.]- BInice   Qata.  — Aa   tha   parta   are 
alwayi  wet,  oemeote  at  any  kind  will  be  out  of 
Mciaa  i»  Identical    pl„e;    bnt  would  it   be  poaaible  to  put  in  n 
,">  by  Mr.  Shrub- 1  framea  ?  That  ia  going  beyond  the  qneaclon,  wh 


liab  I  bai 


familial 


The 


.cidence 


'^C 


favoi       , 

peared  about  ibe  aame  time  in  the  two  localitie 
Whilat  writing  on  tbia  aubjeot,  it  ooonra  to  me  thi 
it  may  be  of  iuterut  to  tome  of  the  many  workai. 
with  the  mioroacope  who  are  readera  of  the  Eno- 
LISK  UECHAMC  to  know  what  an  intereatin 
field  of  reaearch  ia  afforded  by  tba  contenta  of  th 
Dookle.    Amongat  the  nuoierona  objccta  from  thi 


Intuioi 


,    of    I 


any  r 


d  tbe  follov 


ng:- 


I    apecii 


1  grea 


,    oocaiiuaat    exunplea  of   the  radio- 
fera    of  unfamiliar  forma;  lively  ii    " 
oruataceang,  of  tba  order  Copepoda ;    apiculei 
epODge,  f  ragmenta  of  alge,  ia.    The  inantpulal 
is    simple  enongh   for   liie   mereat  tiro  with 
mioroacope :— Open    a    oookle    (freshly    gathered 

watch-glass;  then  with  a  camel-hair  pencil  traaafer 
to  a  glaas  elip  a  drop  o(  tha  liquid,  together  with  a 
little  of  the  fine  depoait  of  sandy  partielea  which 
will  be  foand  within  the  ahelli.  Cover  aarefnlly 
with  a  diae  of  thin  gtaea,  and  examine  with  a  power 
of  two  or  three  bundrad  diametera ;  tbe  raault  will 
often  prove  a  pleasant  surprise. 
60,  Park-road,  Suattaport.  John  Ford. 


!,  the  projecting  pottiona 


y -Jiin.  long,  itiaaneasy 

l.iliihl  an  [l->olt  lOc.p. 
)'.  Field  magnet*  ware 
ing,  wound  with  41b.  lU 
armature,  about  41b.  IS 


nitted 


I  the  machine,  and  the 
:o  Mr.  Bcttoaa  for  hie 
ill  consider  this  descrlp- 


NEW  procaia  of  annealing  wire  consis 
iuiling  the  wire  upon  a  bollow  metallic  oo 
drum,  embedding  the  wire  and  ooce  in  aiad  i 
equivalent,  aurronnding  a  central  open  apace, 
jeoting  tbe  whole  to  beat  with  the  wire  thui 
twdded,  and  then  allowing  tbe  whole  to  eool  hi 
removmg  the  wire  from  the  embedding  mati 
While  cooling,  tha  veasol  ia  dipped  intermittently 
into  cooling  liquid. 

A  VBRY  good  way  to  anneal  a  email  pieee  of  tool 
ateel  ia  to  heat  it  up  in  a  forge  aa  alowly  as  poaaibla, 
und  theu  take  two  fireboarda  and  lay  Che  hot  steel 
een  them  and  aorow  them  up  in  a  vioe.  Aa 
teel  ia  bot,  it  ainks  into  the  pieces  of  wood, 
>  firmly  imbedded  ia  an  almoit  air-tight  ohar- 
led,  and,  when  taken  out  cold,  will  be  found 
nice  and  aoft-  To  repeat  this  wiU  make  it 
'.t  aa  coald  be  wished. 


I  underttaad  it.  aoma  remedy  whioh  can  be 
C."  has  oaed  tarred  canvas 
iDW  would  it  do  ta  line  the 
eoutaet  parte  with  rubber  tabingV  That  adapts 
itself  readily  to  any  kind  of  surface,  and  would  be 
secured  to  tbe  gate  by;  sorewa,  I  suppose.  It 
anawera  oapitally  where  it  ia  required  to  make  any- 
thing wind-tight,  provided  aumclent  oompreaiion 
Is  brought  to  bear,  and  it  might  terva  in  tbia  eaae 
— eapecially  aa  water  presarvai  it — provided  tham 
ia  not  much  rubbing  friction.  Tbe  tubing  ia,  I 
think,  better  than  strips  of  mbb<T,as  it  "bMls  in  " 
beautifnlly.— NuH.  Don. 

(62128.J— Bau-DrlTlnK  B&faty  Bloyotaa.— 
(I)  Carving  the  front  fork  seema  lo  be  more  for 
appearance  than  for  utility.  Ou  some  maohinea  it 
brings  the  haadlei  aearer  the  aaddle.  (2)  Noo- 
vibtating  forka  make  the  machine  mora  oomfort- 
able  on  rongh    roads.      (3)   Bringing   tha   whsela 

smoothly ;  to  get  the  haadlea  nearer  tbe  saddle,  tbe 
front  fork  might  be  made  to  lean  backwards  more, 

the  handlea  could  be  differently  arraoged.     (41 

consider  the  seat  uaed  in  the  "Heilin"  and 
"Omnioyola"  to  be  very  inferior  la  tha  otank  and 
chain.  1  have  aome  doubts  it  the  gear  could  he 
fitted  to  a  bicycla  ;  in  a  trioynte  there  is  plenty  of 
room  between  the  whaala  to  allow  of  any  gearing. 
Tbe  lerera,  Ac,  would  certainly  add  considerably 
'D  the  weight.  (5)  Horgan's  ehain  it  now  eon- 
idered  inferior  to  tha  self-lubrioatiog.  Moat 
makara  will  Gt  any  ehain  to  order. — A.  F.  ShakbiI- 
PBAB,  Luttiohauatr.  14,  Dresden. 

[61163.]- iHJnr  Trstln  Bnna  In  tho  Tra- 
inee writing  tha  reply  on  p.  ZSl  I  find  that  tbe 

agaat  ran  ia  tha  United  States  is  with  the 
Chioago  limited  eipresa,  on  the  line  from  New 

Tj-_.,_ ._    .11 ■.»_;,__    ^nij  jjjjj  probably  by 

ited  "  has  bean  put  on, 
which  will  ran  from  l)ew  York  to  Troy  tvilhont 

Itop— 148  D)  ilea.      —  '-  -    ''  --'  - 


r  York 

regularly  * 
ery.    The  t 


;  but  aa  it  ia  to  be  regularly  warked,  it  will 
tha  anaver  Co  Che  query.  The  train  oonsista 
of  drawing-room,  buffet,  and  smoking  oars,  and  will 
leave  the  central  depot,  New  York,  about  fl  pja.  ou 
^tnrday,  arriving  at  Saratoga  at  7.80,  retumiug 
Uonday  moruiag,  so  aa  to  reach  New  York  at 
sbont  IS.30  pjn.  That  will  include  tha  longest 
run  withonC  a  stop  in  the  Ualted  SUtea.— NOH. 

Dob. 
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dmmp.  ''Sic."  AiipeMi  to  hmw  adopted  »  good 
pUn  to  saturate  tne  wood ;  bat  its  tt&Mj  depends 
upon  the  relatire  size  of  the  tube  and  pendulum* 
rod.  I  found  the  parafBn  wax  expanded  consider- 
ably npon  melting,  and  onless  the  containing 
vessel  is  large  enough  to  allow  for  this  expansion, 
there  is  not  sufficient  paraffin  to  keep  the  rod 
oorered  when  ooolins,  and  the  onoorered  portion  is 
not  oomnletelT  filled,  and^  therefore,  is  subject  to 
change  from  damp^— A.  W. 

[62195.]— OolUerF  OreaM.— I  be^  to  thank 
**  A  on.  Dor.**  for  his  reply  to  my  inquiry ;  the  re- 
cipes he  gives,  however,  are  too  expensive  for  my 
purpose.  I  want  a  grease  for  waggon  wheels  and 
other  rough  work  in  and  about  a  ocmiery.  The  in- 
gredients are  rosin  oil,  heavy  coal  oil,  water,  and 
lime;  but  I  cannot  get  at  the  proportioosd — R. 
MUBRAT. 

[62196.]— Post  Office  Batteries— ICay  I  be 
allowed  to  supplement  **  Nun.  Dor.'s  "  intomaiion 
by  sajing  that  according  to  Preece  and  Sivewrigfat 
the  battery  which  is  la^^y  used  in  France  is  the 
Leclanch^  which  has  supplanted,  to  a  great  extent, 
the  Mari^Davy.  In  Germany,  the  batteries 
mainly  in  use  are  M eidinger*a,  and  Siemens',  and 
Halske's,  both  modifications  of  the  Daniell.  In 
America,  Groves,  the  Calland,  the  Lookwood,  the 
Baltimore,  and  Eagle  batteries  are  at  work ;  and 
in  India,  the  Minotto.— Wm.  Rowland  Hart. 

[62216.] — ^Latmdry. — There  are  no  books  on 
the  sub^Mt;  but  ** Steam**  could  surely  obtain 
permission  to  visit  some  existing  steam  laundries, 
and  poasibly  hear  the  opinions  of  the  proprietors. 
Failing  that^  any  of  the  makers  of  the  machines  will 
give  him  inronnation. — T.  J.  M. 

J62219.]--8uffar  Solntiona.— I  think  **  W.  M.** 
1  find  some  of  the  information  he  requires  in 
Soames's  **  Treatise  on  the  Manufacture  of  Sugar 
from  the  Sugar  Cane.**  Spons,  125,  Strand;  and 
mwsibly  the  rest  of  it  in  Weatherly*s  *<  Art  of 
Boiling  Sugar,  Crystallising,'*  &e^  published  by 
Baird.— NU5.  JDOB. 

[62222.]~Temperi]i«  Oast-steel  Joxnpera— 
For  jumpers  the  bar  should  retain  its  toughness 
while  the  edge  is  made  hard  without  being  brittle. 
To  do  this,  heat  several  inches  up  to  a  didlred.  and 
dip  in  the  forge  water,  moving  up  and  downa  little 
so  that  not  much  more  than  an  inch  enters.  As 
soon  as  a  blue  can  be  seen,  dip  the  whole  of  the 
part  that  was  heated,  withoraw  and  allow  to  cool 
slowly.  I  suppose  it  is  ordinary  steel  you  use. 
There  are  some  useful  remarks  on  pp.  169,  248  in 
recent  numbers  of  this  paper. — Tee  Smith. 


[62226.]— aiase  tor  Bricks.— If  **An  Old 
Subscriber  **  wiU  torn  to  page  644,  VoL  XXXIX., 
he  will  find  that  the  information  he  requires  is  re- 
garded very  much  as  a  trade  secret ;  but  there  is  a 
good  deal  of  information  in  back  volumes.  It  is 
doubtful  whether  a  ^laze  or  flux  can  be  used  with 
a  blowpipe  to  repair  the  enamelled  earthenware 
sinks ;  but  the  querist  might  easily  try  some  of  the 
enamel  frits  he  can  buy. — Nun.  Dob. 

[62264.]— Dnodedmals.— In  the  abstract  a 
mtem  oa  duodecimals  is  better  than  one  of 
decimals,  and  if  we  were  a  new  people  without  a 
system  of  notation,  we  should  choose  12  as  a  radix 
rather  than  10 ;  but  should  probably  prefer  8  to 
either.  In  brief,  12  is  better  than  10  as  a  radix, 
because  it  can  be  divided  by  2  and  4  without  frac- 
tions ;  and  8  is  better  still,  because  it  can  be  divided 
into  halves,  quarters,  and  eighths  without  fractions. 
The  factors  3  and  6  in  12  are  little  used  in  prsctice. 
Our  present  system  of  decimal  notation  could  not 
be  easily  converted  into  duodecimals  or  oetonals. 
as  such  a  conversion  would  not  only  mean  that  all 
the  works  on  astronomy  and  logarithms  ever  written 
in  the  world  would  have  to  be  rewritten  and  trans- 
lated into  the  new  notation,  but  it  would  mean  the 
rewriting  of  all  chronology  and  all  history.  Every 
mathematical  work,  with  the  exception  of  a  few  on 

Eometry,  would  have  to  be  entirely  reoonstruoted. 
oreover,  a  great  deal  of  the  poetry  of  the  world 
would  break  down  on  a  duodecimal  system.  Tenny- 
son*s  ^  Charge  of  the  Light  Brigade "  would  be 
known  as  the  "  Exploits  of  the  Gallant  420,"  and 
Byron*s  description  of  the  ball  on  the  eve  of  Qnatre 
Bras  would  contain  the   exquisitely  poetical  ex- 

Eression,  *'Six  hundred  and  phity-four  (6  ^  4) 
earts  beat  happily.'*  I  think  these  difficulties  are 
enormous  and  insuperable ;  but  added  to  these  is 
the  objection  that  the  expressions  of  everv-day 
speech  would  have  to  be  altered.  A  baker's  dozen 
would  contain  eleven,  a  fortnight  would  contain 
twelve  days,  and  a  young  man  would  come  of  age 
at  nineteen.  Any  attempt  to  alter  our  radix  at  this 
late  period  in  our  history  cannot  be  entertained  for 
a  moment.  The  introiduotion  of  the  decimal 
system  into  this  country  as  a  general  standard 
would  be  an  immense  advantage,  and  would  do 
away  with  our  present  clumsy  and  antiquated 
systems  of  weights,  measures,  and  coinage.  So  re- 
tentive, however,  are  the  people  of  this  country  of 
old  customs,  that  even  practical  and  already  tried 
systems  fina  little  favour  here.  But  to  attempt  to 
itttrodaoe  here  bo  jtnpendoni  a  revolution  in  oar 


numerals,  the  advantage  of  whidi  is  still  doubtful, 
seems  to  be  to  be  ntteriy  absurd.— W.  B.  LsiOH. 

[62334.]— Hose  Pipe.— If  you  paint  it,  it  will 
become  soft  and  sticky,  and  probably  rotten.  l>o 
not  keep  it  full  of  water,  but  keep  a  little  always 
running  through,  to  prevent  it  becoming  hard  and 
dry.  Burying  it  in  the  soil  will  not  do. — A.  F. 
Shakespeab,  Lattidiaastr.  14,  Dresden. 

[62346.]— Dead DimMa^.— Immerse  the  articles 
in  a  mixture  of  nitric  acid  200  parts ;  snip,  acid, 
sp.gr.  1*845,  100  parts;  common  salt,  1  i>art; 
sulphate  zinc,  2  parts;  rinse  thoroughly.  Olive- 
green  bronze  for  brass :  Diisolve  1  part  permuriate 
iron  in  2  parts  waterw— BXOIKEER,  St.  Mary  Ch., 
Torquay. 

[62350.]— Dead  Black  on  Brass.— Make  the 
brass  quite  dean,  and  ap^y  the  following  prenara- 
tion  with  a  camers-niur  pencil : — Bichloride  of 
platinum,  4  drachms ;  nitrate  of  silver,  1  grain ; 
water,  6<».  When  the  right  depth  is  obtained  wash 
with  dean  water,  dry,  and  finish  with  {dumbago. — 
EsonrEEB,  St.  Mary  Church,  Torquay. 

[62366.]— Spizal  Wheels.— I  made  an  error  in 
my  former  re|^y,  for  which  I  apologise.  To  over- 
come a  resistance  of  1,500  produces  a  pressure  acting 
at  right  angles  to  surface  of  tooth  of  1,500  <|/2 
s  2,1151b.  The  friction  being  -08  of  this,  or 
169*21b.  (say  1701b.)  requires  an  iwlditional  force  of 
that  amount  actixig  in  direction  of  tooth,  which  is 
increased  to  170  ^  in  direction  of  driver  »  2401b., 
so  that  a  total  force  of  1,7401b.  is  required  at  cir- 
cumference of  driver. — T.  C,  Bristd. 

[62373.]— FhotOr-The  focal  distance  of  Roes*s 
rapid  rectilinear  opiate  lens  is  4|  in.  If  only  one  of 
the  lenses  is  used,  Uiis  distance  is  exactly  doubled. 
Hence,  the  view  embraced  by  the  RBR  is  twice 
as  broad  and  twice  as  high  as  that  embraced  by 
the  single  lens.  In  other  words,  a  quarter  of  the 
view  delineated  on  the  plate  by  the  RRR  is 
spread  over  the  same  sized  plate  by  the  single  lens. 
Consequently,  eveiy  object  taken  by  the  single 
lens  appears  four  times  as  large  as  when  taken  oy 
the  double  arrangement,  both  views  being  taken 
from  the  same  spot.  Of  course,  in  using  the  single 
lens  the  advantage  as  regards  architectural  sub- 
jects is  saerificedl  Perhaps  the  accompanying 
diagram  may  make  the  subject  quite  dear.    Xi  is 


tonis.  I  have  only  luui  the  eowicosar 
and  have  no  skill  wiiatever  m.  leiiliiss  d 
I  neariv  always  work  with  eentral  light 
night,  for  the  puiuoee  of  aasweiiny  thh 
inserted  one  of  tae  stops  for  obliqae  ' 
without  any  tzoaUe  whatever  resdved^  R 
and  then  FruMimlia  Saxouiea,  Hith 
**  P.  R.  B.,"  I  have  been  only  able  to  do 
much  shifting  about  with  the  lamp  and 
produce  obliqae  l^lit ;  but  now  I  find  tha 
position  of  the  lamp  aad  mirror  would  < 
purposes.  The  price  of  the  eondenser  it 
is  £4  4s^  and  Measrs.  Swift  and  Son  td 
by  placing  a  little  glycerine  between  the 
ox  the  coMenscr  and  the  slaas  slide,  I  i 
for  an  oil*immeraian  condenser ;  but  of 
will  upeet  the  cocrcction  for  eolonr  i 
T.  P.  sT 


the  lens,  a  b  the  focussing  screen  when  the  RRR 
is  used,  and  d  c  the  same  when  the  single  lens  is 
employed ;  from  which  it  is  dear,  without  going 
into  the  geometrical  proof,  that,  in  the  first  case, 
while  the  two  extreme  points  A  and  B  (vertical  or 
horizontd)  of  any  distant  view  are  taken  in,  in  the 
latter  only  C  and  D  =  ^  A  B  are  indnded.  In 
fact,  the  picture  on  C  d'is  spread  over  c  d, — 
G.  G.  B. 

[62380.]— Achromatio  Condenser.— As  I  have 
just  had  an  achromatic  condenser  of  large  angle 
fitted  to  my  own  microscope,  I  shall  be  pleased  to 
give  **  P.  R.  B.*'  a  description  of  the  same,  and 
results  so  far  as  I  am  able.  Like  him.  I  had  a 
condenser  of  about  90  degrees  angle,  ana  felt  that 
I  could  not  work  up  to  the  level  c?  my  objectives ; 
but  Messrs.  Swift  and  Son,  of  Tottenham  Court- 
road,  London,  have  lust  fitted  up  an  optical  combi- 
nation for  me  of  180  degrees  angle  that  aniwers  my 
purpose  both  for  centrd  and  oblique  light.  The 
achromatic  combination  is  composed  of  three  sets 
of  lenses,  at  the  back  of  which  is  a  revolving  dia- 
phragm, with  seven  holes,  ranging  from  |in.  in  the 
largest  to  ,Vin.  diameter  in  the  smallest.  There  is 
a  centring  cap  for  the  front  lens,  and  five  stops  to 

give  dark  ground  and  oblique  illumination  for  the 
irgest  aperture  of  the  diaphragm.  With  the  new 
condenser  I  can  get  a  narrow  streak  of  intense 
light  when  using  the  ,|(in.  objective,  and  without 
shifting  either  lamn  or  mirror,  can,  with  the  stops, 
get  all  the  oblique  light  I  want  for  resolving  dia- 


[62380.]— Advramatic  Cond< 
had  some  experience  in  the  use  of  aehros 
densers,  and  would  wish  to  warn  ^P 
sgainst  expecting  too  much  from  this  kin* 
ratus.  The  best  achromatic  condenser  i 
not  enable  an  imperfect  objeet-glass  t 
tests  for  which  it  is  inadequate.  N.  Rb 
is  very  variable.  I  have  here  six  slid 
diatom,  mounted  by  various  artists.  Of 
only  can  be  properiy  sdved  by  a  1-10  obi 
The  others  require  a  1-30.  With  thi 
great  attention  must  be  paid  to  the  perfe 
tion  of  O.G.  for  thicknens  of  cover-glass, 
denser  also  must  be  carefully  centred  and 
I  use  three  different  condensers,  viz.,  th 
ster,**  Abbe's,  and  Messrs.  R.  and  J.  Bee 
form.  The  ** Webster**  gives  good  resul 
is  quite  possible  to  resdve  N.  Rhomboj 
its  aid.  A  stop  must  be  used  which  onl 
light  by  part  of  the  outer  zone  of  o 
Abbe's  condenser  is  made  by  Zeiss,  ant 
nished  me  some  years  back  with  a  patte 
fits  into  the  substage  of  my  '^  Crouch  **  I 
The  angle  of  aperture  is  large  (N.A. 
gives  roJly  splendid  results,  but  requi 
practice  b^re  one  is  able  to  use  it  to  it 
vantage.  This  instrument  eosta  £3  5t 
new  achromatic  condenser,  with  its  diaf 
very  efficient,  and  I  believe  it  will  do 
that  can  be  reasonably  expected  from  a  c 
The  Iris  diaphragm  is  decidedly  a  great 
ment,  and  admits  of  ipeat  ddicacy  in  tl 
ment  of  light.  This  instrument  seems 
designed  tut  use  with  high  powers.  1 
lens  is  removable,  and  the  condenser  gii 
very  good  light  for  low  power  objeet-glasa 
is  a  whed  of  diaphragms  with  eentral 
dark  ground  and  oblique  illnmination. 
disc  contains  blue  gltsses  of  different  tin 
I  have  found  most  useful  as  light  modifie 
ally  tor  drawing  with  the  camera  ludd 
£5  5s.  I  would  recommend  **  P.  R.  £ 
**  Nadiet*s  **  prism  for  obUqoe  light.  I  ] 
this  little  instrument  a  few  days  ago  fro; 
Beck,  and  found  it  will  enable  an  obje* 
resolve  difficult  test  diatoms  with  mac 
facility  of  inanipulati<m  than  the  varion 
sers.  The  only  thing  requisite  is  to  rac 
till  one  gets  the  greatest  amount  of  1 
rotating  it  in  its  fitting,  the  pencil  of  lig 
made  to  fall  in  any  duection  oa  the  obj 
light  is  sufficient  even  with  a  No.  3  e] 
Copper. 

[62379.1— AooQStic  Telephone.— I  c 
that  anything  is  wronr  with  the  arraogei 
the  diaphraem  properly  made  ?  The  pall 
be  dispensed  with,  and  an  indiarubber 
stituted,  as  sketch.    A  is  the  rubber  seca 


iron  holdfast  B,  which  is  driven  in  the  w 
a  wire  stirrup  which  runs  throvgh  the 
the  line  wire  is  carried  by  this*  and  is,  1 
perfectly  insulated.  A  stranded  wire,  sa? 
No.  24  would  be  'better  than  a  sin^  1 
W.  A.W. 

[62379.]— Acoustic  Telephones.— I 
Rogers  would  be  good  enoo^  to  adfi 
ad(&ess,  I  would  be  happy  to  aindhin 
the  post  the  information  ne  desxrija'  IW 
tionsand  illustrations  I  wish  toajBdhh 
Ukt  up  too  much  spaee  in  the  "  KJL''«-J 
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]— Turbln*.— The  heigbt  of  water  li 
It  to  381b.  preuura  pec  Bqaire  iai^b,  and 
irga  about  2Sgali.  pec  mioaM.  Tbesotaal 
i(  BT«il»blB  power  depends  on  tho  coodi- 
lipe,  snd  trhether  free  from  bendi,  An.,  bq 
iratei  may  flow  witb  the  leatt  potiibia 
1  ErictioD.  Why  not  twt  for  youct*lf  tbe 
by  gan^  and  diiohargo  by  measure  and 
^here  ii  a  Tccy  good  motor,  named  tiie 
nouir,"  whioh  1  think  would  give  you 
der  tbe  above  oonditioni,  I(  jon  like  to 
■  newspaper  wrap,  I  will  forward  plTti- 
hieh  («niiot  be  inserted  bere,  for  obvion* 
-EsGlSEKS,  St.  Mary  Cbnroh,  Torqnaj. 
.] — DrawiiiK- — A  very  good  work  on 
iapiibliibedbyCiu9ell.Pctter.andGBlpin. 
"  Drawing  for  Maabiobtiand  Eagineera." 
A.  Davideuu,  caatainiag  forty  double  and 
8-page  plates,  baving  above  200  illuitra- 
ipted  for  drawing  coplea,  and  containing 
plain  inetcaotiona  for  drawing,  coloniing, 
ninli  oa  the  u»e,  4o.,  of  drawinginBtm- 
I  have  Bome  paperB  by  Peter  WiUiam 
"On  the  Speed  of  Engines  far  Driving 
h  ie.,  and  the  Slectrlcal  RegaUtion  of 
datelSBS).  If  thia  ia  tbe  kind  of  thin| 
'  wantB,  they  are  pabliBbed  in  pampblei 
the  IniCitulion  of  Civil  Engineen,  3n,  Gt 
■tieet,  WestminBter,  W.— B.,  St.  Mary  Cb. 


highly   Dontatninated,  it  a  qoiakar  to 

keeping  the  oiifiea  of  the  retort  under  w 
'  uure  iboroogh  oondenaation.  It  ia  not  aafi 
glau  retort.  An  iron  bottle 
etort  ia  the  best  to  uae.  A  high  teupsraCuce  ia 
Ito  neoeiaary,  aa  meronry  hoUa  at  400',  The 
,  leaenae  of  other  metals  may  raiie  tbe  boiling 
point.  Ueraury  abould  not  be  allowed  to  come 
'.ntiO  DontacC  with  anch  metala  ae  zinc,  brass,  and 
copper,  and  tben  filtration  ia  amply  anffir:ient  to 
'.ree  it  from  dirt.  A  separate  quantity  shoold  be 
kept  apart  for  nae  io  making  electrioal  contaota, 
""   ' leoesBary  to   purify  -"  ' ■- 


.1— Sofsty  Saddle. - 


reply  b 


iddls,  I  have  naed  one  of  the  aaddlea,  and 
folluwing  particniare,  whioh  will  show  tt 
Stsoameof  "aafety":  Tbe stiirDp-leathi 
■  by  four  loopB  oa  four  ati  '      ■  ■  ' '    ' 


Aohed  to  the 


IB.    Tbe. 
«Bary  is 


Dtktf. 


ion  of  euT- 


loved  immediately 
rards,  BO  that  it  has  very  little  time  in  whioh 
apua  the  metal  uf  the  onpa  and  wiree.   Suah 
alight    GODtamination  is    euily    removed  by 
phuria   aaid.       Nitria    aaid     will      diiBOtve    a 
■ idaaase  waste. — Sm. 


mnit  diitrain  the  peraon  ohaiged  by  hia  goodB  and 

ittels.    Evfry  diBtreaaleviedbyaoaUeatorninlt 

kept  by  him  for  file  daya,  at  tbe  ooit  of  tba 

son  refusing  Co  pay,  and  ii  the  duty  ia  not  pail 

:bin  five  days,  the  difltreia  mnat  be  appraiaed — ' 

it  it,  n  value  maab  beset  upon  it  by  two  inhabit' 

■a  of  tbe  paiiih,  or  other  eufficient  peraant,  amd 

in  sold  by  publio  auotion  by  the  oolleotcr  or  hi* 

luty.     If  anything  remains  of  tbe  piooeeda  of 

I  akte  after  dednotiag  the  duty  and  the  ooat  et 

taking,   keeping,   and   selling   the  dlBtrass,   it  is 

reatorM  to  the  owner.     Tf  at  the  time  any  dnty  of 

Income-tax  beoomea  in  arrear,  any  goods  or  chatteli 

belongiug   to   the  peraon   eharged   are   taken  ia 

lenlioa,  or  are  seiied  by  virtue  of  any  olhet 

iceBB,  eioapt  at  tbe  suit  of  a  landlord  for  rent. 

-.   by  virtue  of  any  aaeignment,  anch  aa  a  bill  ol 

sale,  the  peraon  by  whom  the  goods,  ic,  are  so 

taken  or  aeiied  must  pay  to  the  collector  all  arrear* 

of  dnty  dne  at  tbe  time  of 

payable  for  the  year 


0  ] — TrlsDnomatry. 


CAD  ^  HAC  - 


-Siaoe  the  anm 
80°,  angle  A  C  B 
.  B  D  =  64"  33'.    Alao,  aUj, 
A  D  'I  3'r  SO-,and,tbecsfore. 


COB.  C  A  D  e  -3448.    Son 
and  A  D  =  A  B   'l°-  f  ] 


log.  AC 
log.  AD 


-.  log.  A  B  +  log.  a 

-  log.  • 

=  tog.  A  B  4-  log.  a 


ABD 
ain.  ADB (3 

Sobatitute   for   the  terms  in   (I]  and   (2)  thai 
numerical  values,  as  given  in  tables  of  logaritbmi 


d  A  D  »  1213, 


AD'-  SAC.  ADoaa.CAD 

m 


CD  =  v'AC  - 


Patting  for  AC,  AD  and  oot.  0 

already  obtained,  we  have  from  (3),  C  D  -  CTOyds. 

very  nearly. — J.  R.  C,  Charing. 

[e2406.]~PaUerB.— The  slip  of  tbe  belt  is  on 
the  small  palley,  and  is  owing  to  tbe  small  amount 
of  grip  obtained  by  the  belt,  thia  alio  being 
■  lened,  aa  yon  aoggeat,  by  the  diaproportion  bi 
illeye.    If  yon  eonld  employ  a  largt 


^ween  die] 
pnlley  it 


imall  01 


,  (as  yon  , 


a  atndof  meUI,  abont  Itir 


■e  fixed  Ol 


dthis 


each  of  the  top  ends 


iaater),    it   would    greatly    imprui  . 

matters,  and  a  wider  belt,  it  pnlleys  will  admit, 
would  also  be  of  auiBtano*.  Croeaing  the  belt 
would  inoreaBe  the  grip  on  the  pnlleya,  if  the  re- 
versal of  the  motion  didn't  mutter.— E.,  St.  Mary 
Ch.,  Torquay. 

[63406.]  —  Pulleya     Slirplne  —  Spesdlng- 
Lftval      Oream      S8para,tor.  —  Aisoming   ll 
"Doctor  Medicinip"  is  speeding  the  oonntor-ah 
of  his  cream  sepacator,  I  aball  be  pleased  if  I  i 
aaaist  bim,  as  1  also  use  thia  maehiae.    I  have 
I6ia.  pulley  on  the  main  shaft,  which  is  driven 
aboDt   200    revs,  per  minute.     Tbe  distance 
id  horizontal  distai 
SB  advantageouB  than 
■■  M.U.  s  ■  i   out  1  am  not  troubled  with  slipping. 
I  think  it  would  be    deaicable    to   use  a  smaller 
pulley  than  Stiin.     I  formerly  considered  that  resin 
or  tar  waa  necessary   on   belt;  bnt,^ thanks   to   a 
hint  from   "  oura,"  I  applied  linseed  oil  varnish, 
quaat.  aufi.,  whioh  bae  made  the  belt  very  pli 

Watching      BO 

"Healthariee,"  1  naw  i.iib  iuiuutL»iiu«  m.  muut  a 
somewhat  slack  and  pliable  belt  in  a  position  a> 
nearly  horizontal  as  possible,  with  tbe  alack  aide 
upward,  when  driving  a  small  pnUey.  I  observed 
that,  under  theso  ciraumatances,  about  i  of  the 
circumference  uf  tbe  pulley  was  in  contact  with  belt. 
If  "  M.D."  ia  driving  in  theother  direotioo,  I  would 


^  vet-Bpting 

wn  edgewise.  Fig.  2.  When  the  loop  ia 
Aliqnely,  and  considerably  out  of  perpen- 
to  its  natural  banging  position,  and  then 
d  suddenly,  aa  if  a  rider  were  thrown  with 
.  bitched  in  the  stirrup,  the  loop  on  either 
the  saddle  comes  away.  Of  this  peculiar 
there  is  not  ia  doubt,  for  I  have  teated  it 
dably  s«metimes)  in  more  ways  than  one. 
bows  the  stirrup  latob  being  released  by  an 
■aatoh. — Stee  plec  hakes. 
e.J—Horonry.— Mercury  ia  usually  freed 
aces  of  other  metals  by  prolonged  contact 
Wong  inlpbtuio  acid,  in  order  that  the 
lonld  always  be  ready  for  use,  it  ia  a  good 
keep  it  in  a  strong  apherioal  glass  vessel, 
a  tap  at  tbe  bottom  and  a  stoppered  orifice 
up.    The  mercury  ia  covered  with  a  layer  of 


talis 


ff  by  the 


returned  through  tbe 
lop.  The  only  objection  to  this  method 
la  of  tba  glau  vasiol.     When  mercury 


L  and  sell  t) 


■'sBm"irie»°SoI 
.eeeding  one  year's  duty  ;  and  if  pay- 
made  by  him,  the  collector  must  dii- 


a  bis  own 


Dulling,  s( 


ncadh 


ofn 


._  ^ ip  being  a  variable  quantity,  de- 
pending on  the  oonditioa  of  all  the  belts,  1  con- 
stantly use  a  pitoh-pipB  or  tuniog-fork  aa  a 
standard  for  maintaining  speed  of  separator.  When 
the  machine  gives  out  the  tone  of  6  sharp  I  am 
satiafied,  and  this  appei  ' "* 


obtainable  i 


ht^ntbe 


imdl  V-shaped 


leather  baud  used  has  be 

come  oily.  The  slip 

tthe 

e  important  th 
W.    G.    BOLL, 

Uartock, 

[62410.1  —  Income  - 
Houae    Duty  (Dlatra 

Tax    ami    Inbabitnl 

are  preferable  to  bills 

traiLt«,BoarBtho"ciipe 

expenses)    shown  by  th 
has  DO  redreat.-B.Sc.  F 

tax  DoUeotor, 

lymonth. 

levied  or  made.     If  the  peraonoo 

im  the  distress  ia  levied  pays  the  duty  whioh 

h  diatresB  a  'further  diatresa  may  be  levied  on 
goods  aad  ehattela  to  tbe  amount  necessary  fot 
payment  of  such  expenses.  If  the  ooUector  in 
case  of  one  person  does  not  demand  tbe  pay 
at  of  the  expenses,  such  action  doea  not  eicns* 
another  peraon  who  may  be  liable  for  aimilar  ox- 
theii  just  payment.    The  collector  hi* 

_ -iponsibility,  and  he  may  b« 

aes  of  peraons  who  may  b« 
called  upon  to  pay  the  expenses  of  a  diatresa  and 
have  refused  so  to  do,  the  one  person  may  hav* 
money  to  meet  such  a  demand  and  the  other  mtf 
not.  I  do  not  think  that  it  ia  at  all  tikoly  to  be  « 
matter  oC  favouritism  on  tbe  part  of  the  eolleotoc. 
H  the  publio,  who  are  ao  frequently  aggrieved  by 
tbe  aasesamont  and  payment  of  laoocae-tai  dnlie^ 
would  appeal  to  tbe  comm tee i oners,  they  would,  1 

points  in  the  management  of  tbe  duty,  and  in  tbe 
carrying  out  of  the  Inoome-tax  Ants,  which  ai« 
now  but  little  understood,  would  be  made  mora 
intelligible.— COKMiseiOHBR. 

[fi^4I6.]— flBoondSiry  Battery.— There  ihonH 
be  luga  on  tbe  tope  of  the  lead  plates,  and  these 
should  be  placed  alternately  to  the  ief  t  and  th* 
right  of  the  top  end  of  the  cell.  All  tbrsB  left- 
hand  logs  must  be  connected  together  to  make  ou* 
electrode,  while  all  the  three  right-hand  ones  ar* 
□nnniicted  to  form  the  other.  To  prevent  ahorti- 
sparate  the  abeelsby  Sanaet.or,  bettei, 
ilwstoa  cloth.  Tbe  current  in  ampere* 
will  vary  with  the  resistance  you  iuaert.  Vou  may 
profitably  allow  six  ampbres  to  Sow  through  thS 
outer  circuit.— S.  BOTTOKE, 

[i:241.'i.]— Beoondary  BattBry.— The  be*! 
separators  I  know  of  are  gratings,  such  as  used  in 
the  BIwcU -Parker,  made  of  vulcanite.  Slipa  of 
wood  well  soaked  in  paraffin  are  also  muoh  need. 
It  is  convenient  to  arrange  the  plates  and  separator* 
outside  of  the  cell ;  then  eeoure  them  with  two  or 
three  etont  rubber  riuga,  ao  that  the  whole  Bet  ot 
platea  oaa  be  moved  about  without  derangement 
and  then  place  them  io  the  cell.  1  anppoae  th* 
plates  are  made  with  logs  ;  if  so,  all  the  lugs  of  -1- 
plates  should  be  on  one  side,  and  aU  of  -  plates  on 
the  other.  Unless  in  exceptional  cases  (as  the  on* 
I  replied  to  last  week,  6ii\G),  the  surface  adriaabl* 
to  aUow  for  each  amptte-hour  capacity  is  SOaq.iiU 
of  peroxide  anrfaoe.  Ton  may,  therefore,  expoot 
from  7  to  8  ampere-hours  capacity,  although  yen 
eventually  quadruple  this  by  continued  form- 

,— Electrician. 


■'r."-!!^,;  but  the  other  numbers  being  prime,  yon 
oannot  out  by  wbecla  alone,  unless  you  have  tho«e 
numbers  in  wheels  also. — T.  C,  Bristol. 

[62416.]— Soraw-cntllnr—" Jack   Cade"    onH 

cut  some  uf  the  screw  rates  he  mentions,  but  not 

all.    The  whole   subject  of  which  acrewa  can  b* 

cut  with  ohange  wheels,  and  which  cannot  be  ont 

loroughly  threshed   oat   in    a    little  book  or 


[62410.] — Inoome-Tax  upon  Property,  A:o.- 

If  any  person  chargad  to  income-tax  refnaes  to  pi, 
tbe  duty  on  demand  made,  the  collector  mutt  dii 
tiain  upon  the  preiaisea  charged  with  the  duty,  a 


(posi 


Also— 


33   . 


<js  ^  90_x  as 

<     2       20  X 


Get  tho  above  book  if  yon  want  to  understand  all 
about  Bcrew-outting.— Lathe. 

[62417.]- Photographio,— Pyro.  ammonia  and 
Bodic  sulphite  developers  are  equally  ^od.  For  an 
amateui  who  is  apt  to  over-expose,  tbe  latter  i* 
best.    To  get  greater  density,  double  the  quantity 


BNGUSH  MEOHANIO  AND  WORLD  OP  BOIBKOB  i  No.  1.15r 


of  pp«^  utd  d«T*top  tta  a  longw  time^-B^^ 
Pl«  month, 

[6I41T.1— PliotosTftphlo  SaraloparB  Oom- 
pMvd.— no  abi^nU  Mktuirait  oui  b*  ii»da  oa 
tUi  mbJMt.  With  iom*  bnndi  of  plktM  the  lodia 
■ulphite  giTH  tba  bait  reiDlla;  with  other*,  tb  a 
pjTO  ud  mnunotli*.    Tbb  Uttar  nama  to  aalt  tha 

Eutcat  utuubcr  of  Bii|liib  cwaUm ;  bnt  m*  pra- 
MDoa  ^M  alio  manr  othar  CoDtiaaDUli)  U 
Mrtainlj  m  faToni  ot  farroni  oialata,  h  bstng  k) 
thoroaghly  andar  oontrd  and  prodoaiag  aaah 
•iMllBat  laanlti.— 8,  Bottokb, 

[63418.]— Toad  Boris  r-—Foi  jsanpait  I  haxa 
bored  loDg,  atrafght,  imooth  bolea  «  tobaa  for 
nodel  pump  aad  outer  hollow  woib  with  the 
Amerioan-twUtad  angsn — the  ■mallsi'  ■!»■  In  a 
chuck,  the  larger  hj  bank  feed  igaiotC  the  oentre 
head^  Tba  new  lipped  twiat  driJJa  are  mads  ex- 
pmil;  for  thie  operation;  but  a  ihort  trial  hai 
eoDvinced  me  thtt  the  Norwegian  gimlet  (ao  et»j 
to  mike}  can  do  the  lame  job  np  to  an;  sallbni 
quite  ai  well.  Flatten  |rd  ot  a  bar  tough  ites),  Bl« 
out  a  taper,  beat  ia  a  muffle,  wrap  a  ipiral  to  gauge, 
Gniib  off  with  lonnd  and  flat  Glea,  temper  to  brown 
oolonr.  I  mean  thii  a*  a  lathe  drill,  ot  conrir,  in 
K  chuck.— Bos. 


likely  the  "image"  wiUnotoomeoatatall  J  (S)  Di 
went  platea  are  anitabla  toi  inicantaneoua  work 
under  luitabls  oonditioni,-  (S)  Get  "Platt'a  Bx- 
poinre  Book"  (U.),  and  jon  will  find  that  four 
tablea  are  neeeuary  to  auiwer  thii  query  ot  "  What 
aipoaure  it  required  with  the  optimua,"  io. — B.Bc., 
Plymouth, 

[E24I9.]— PbotorrkpUo  ExpoanrM.— Tea,  it 
ilpoaiible  to  eipOM  lO  loDg  ai  (o  aet  up  what  ia 
known  aa  the  "  reTerae  "  action.  I  bare  not  tried 
the  "  Derwenta  "  platea,  lo  I  oannot  aay.  Bnt  moaC 
at  the  platea  touud  in  oommerea  will  take  an  "  io- 
ttantaueoua"  picture,  rbeaiacttime  of  eipoanre 
will  depend  largely  on  the  nature  of  tba  tight  and 
the  aubjeot ;  but  Jgth  ot  a  leooad  would  be  anflSaieot 
in  ordinary  caaea.~8.  Bottone. 

[62430.]— Ovkl  Taminr.- Tbe  ordinary  lathe- 
head  ia  naed  tor  tbia,  and  cairiea  an  otiI  ehaok. 
Thia  ooniiati  of  a  ohuck  which  haa  a  ilide  working 
in  dcTetaila,  and  ubich  ilide  carriei  a  dnplioate  of 
the  Doae  of  latbe  mandrel  for  attaobmenc  of  olher 
cbnoka.  Two  pioi  project  tiom  ilide  Ibrongh  iloti 
in  baie  of  ehUDk,  and  engage  with  outaideof  a  riag 
which  i*  attached  to  front  o(  headatock,  and  ia  tA- 
jnitable  lidevaya  to  alter  relative  morement  of 
alide  by  meani  of  aoiewa.— T.  C,  BriitoL 

[63421,]  — PrintiiiB.  —  Cbloride  of  lima  aivet 
black  toDH  with  two  grain*  cblorida  o(  gold  per 
aheet.  Uae  two  t«  tonr  drop*  tatarated  aolutioa 
of  lime.— B.SC.,  Plymouth. 

[63431.]—FrI&tI&B:(PhotOBrapUa).— Velvety 
black  tonei  may  be  obtained  on  ailver  paper  by  tba 
Die  of  platinnm  obloiide  inilead  of  geld  chloride 
in  the  toning  batb.  Tbe  eeaentiala  for  obtaining 
rich  black  tone*  with  good  ooutraiti  are — First,  a 
plucky  negative.  (No  pure  black  and  white  tonaa 
can  be  obtained  on  picture*  printed  from  feeble 
negative!.)  Second,  the  ptiuta  mutt  be  bronied  in 
the  ahadow*.  The  printa  having  been  well  waehed 
to  remove  ezeeia  ot  lilver  nitrate,  place  them  in 
the  follawiug  toning  bath: — Water,  1  quart; 
platiuom  chloride,  2  grain*;  aodiam  acetate,  100 
ETaina.  To  l>a  made  op  leveiil  honri  Iwfore  uaing. 
Fix  la  oanal.— 8.  BOTTONE. 

[62423.]—MachEULlca.— Thirty  milei  an  hour 
=  44ft.  per  aeoond,  and  aa  the  aoaelerition  ia 
ailumed  uniform,  and  train  acquired  this  velocity 
in  300  leconda,  the  accelerating  force  it  ^^ft.  per 
aacoDd.  If  the  pnll  equalled  IbO  tons,  the  accelera- 
tion would  be  32ti,  per  aeccnd  ;  couseqnently,  the 
Sull  muat  have  been  directly  ai  the  accelerating 
irce  divided  by  U2  and  multiplied  by  weight  of 
train,  thui  jji  x  ^  =  2210  =  15401b.  To  thii 
mnit  be  added  miitance  of  train  =  150  x  10 
=  1,500.   Total  mean  pull  =  1,500  + 1,540  ^3,04Oib. 


a  drawing-pen.  and  there  will  be  do  difficulty.  I 
have  drawn  deiignt  for  ladiea'  needlework  for 
•even  or  eight  yaira,  and  have  had  bat  one  or  two 
oompiaiuta  ot  their  oomiog  oS,  It  i*  heat,  after 
tiaomg  the  material,  to  dab  it  with  a  *oft  cloth,  *i 
it  Bcemi  to  fix  the  pattern  mora.     It  tracing  i*  re- 

Quired  on  a  light  aurface,  uae  powder  blue  with  the 
bineac  white,  Ac- ABTlfiT, 
[Gi42&.]— Elmtrloftl    Trterole.- 1    am   nndat 


man  with  a  red  flig,  and  proceeding  at  a  rate  not 
exceeding  five  milea  an  hour.  You  would  probably 
want  about  Scwt.  ot  locumulatori,  and  then  you 
would  moat  likely  be  vary  lorry  you  had  invaaled, 
—&.  BOTTOXB. 


[624H.]— Valw*  OWTlaK.  — Tba  link  roaki 
baokwBTd*  and  forwardi  owing  to  moiioa  ot  ea- 
oaDtriea,  and  it,  therefore,  makai  an  angle  each  aide 
of  the  Tartioal.  The  block  i*  conitiained  to  move 
atralgbt  line  at  right  anglai  to  the  vertioal. 
it  ii  only  when  the  snrfaoa  of  link  i*  Tartioal 
that  the  block  would  not  tend  to  alip  it  it  had  no 
gnidea.  Thia  oan  only  happen  for  a  moment  In 
"ih    vibration.      At    all    other   timea  it  aJmidT 

tienti  an  inclined  plane  to  the  block,  np  whleb 
the  block  tend*  to  ilide  or  link  to  move  tn  oppoiita 
direction,  and  tba  thortcr  the  link  for  aame 
itroke,  tbe  greater  the  aUgla  and  sua  rend.  Tbia 
tandfluey  to  motion  ii  reatrained  by  auipension 
liaki-oonnaotad  through  oranked  lever  to  reveniug 
handle,  and  by  atop  in  catch-plale,  and  this 
tendency  may  be  inch  at  to  be  a  queation  aa  to 
wfaetliar  you  ahall  pull  the  lever  or  the  lever  pnll 
yon.  It  ia  overcoma  in  aoma  oaaai  by  icrew  ip 
plied  to  lever.  It  ii  thia  angularity  which  ia  luota 
oa  r  in  lome  form*  ot  automatic  cut-off 

„   applied  to    itationary   anginal. — T.  C, 

Briatol. 

[62428.]- Wcrad  TnniaT'a  Hftnd  Planar, — 
Braaa  plata  D  in  mine  la  leourad  by  flat-headed 
holla  tank  in  the  plate,  thua  leaving  (ha  bottom  of 
tool  amooth  to  lean  on  tbe  T-reit.  Tbe  gap  B  for 
eaoape  of  duat  and  ohipa  ii  a  blank  apace  left 
between  the  cotter  and  wedge,  .about  ^in.  or  lo. 
Thii  ii,  ot  conne^  left  in  mountiog,  and  it  not  out 
aft«rw*rdg.  D  ii  tbe  bottom  plita,  with  bolt- 
heada  viiible.  The  double  line  ia  the  bent  hue  at 
cutting  iron,  Dtting  accurately  into  the  wooden 
bead  c3  tbia  tool.  Everything  it  held  together  by 
the  two  bolti.  Chooaa  the  toogheat  wood  you  can 
gat  for  tb*  purpoae. — EOS. 

[6!4S0.]-fatiltjr  OoU.- Tbe  fanh  ii  moat 
likely  in  your  armi,  and  not  in  the  coil.  Aa  tbe 
right  arm  it  the  itronger,  id  tit  ha*  the  tooit  de- 
veloped muicle,  more  reiiatauoe  it  encountered  by 
the  current,  bence  it  it  more  felt  in  the  right  arm. 
— B.  Bono  KB. 

[6!480.]-F»tilty  OoU,— Thii  it  a  fault  in- 
herent in  all  ooili  of  lame  make,  Ferguton'i 
method  ot  winding  partly  obviate*  this.  By  re- 
Teraiug  the  oonnectiuni  with  tbe  battery,  you  will 
find  that  the  oppoaite  pole  of  lecondary  ooil  be- 
come* itrongcit.  In  all  ooilt  tbe  negative  leoondaty 
pole  ii  weaker  tbau  the  poeicive  ;  but  in  coili  of 


Jyar'i 


o  faulty  01 


[62433.1- Badlna   of  L«na.— 1.  If  of   crown 

Slaat,  douole  the  radiui  ia  very  nearly  the  fooal 
mgth  of  a  plano-convex.  A  leni  equi-oonvax  on 
botn  faae*  haa  it*  focna  very  nearly  equal  to  the 
radin*.  3.  The  focna  ot  the  plano-oonaava  will  be 
negative  ;  bat  practically  the  tame  length  aa  (.he 
oorreiponding  plano-convex,     3,  Let  R  tie  radiua 


'ipal  focu* ;  then 


H 


Tbe  above  ia  the  common  cnle  f<i 
and  evidently  the  lign  of  F 
relation  of  B  and  r.  So  long  a 
-,  or  R  greater  than  r,  F  muat  1 
should  think 


intorir 


<n  can  be  found 

S.  U."     If  any 

ihall  all  be  glad  '     ' 


better  booki ,      

them.     I  have  otien  withed  that''Ur.  WenI 
admirable  article!  in   Vol.  XVIII.  could  be  re- 
printed ;  it  would  help  many  inqnireia.— 0.  V. 

[62430.]— To  Matalliirrlata.-~I  have  often 
met  with  the  defeat  alluded  to  by  "  J.  Hy,  T. '  It 
oocora  si  well  in  finithad  bar  iron  aa  in  puddle  bar, 
1  believe  it  to  be  mainly  due  to  tbe  pretence  oi 
cinder  in  the  iron.  It  if  worthy  of  notice  that  tin 
bar  iron,  made  by  the  Welth  "  Finery  "  procem,  ii 
almoitalwayi  quite  free  from  blittera.  Thit  finery 
prooeaa  is  uied  In  the  making  of  iron  for  charcoal 
preoitely 


1  fact,   r 


snperK 


1   that   r 


speot 


puddled  iron.  Some  jeart  ago,  wl 
ployed  as  analytical  ohemitciuihe  Swanteadittriot, 
the  manager  of  a  mill  newly  atarted  coniultad  ui( 
with   reference  to  the  continual  bliateriog  uf  his 

bli(ten,we  found  that  they  were  a] waya  hollow^ 
and  that  the  iron  waa  not  welded  wherever  a 
blitter  had  taken  place.  In  my  opii 
welding  it  often,  if  not  alwayi,  due  to 
leait  in  mill  work.  When  the  iron  comet  Irom  C 
btlliog  furnace  it  retilni  in  ita  porei  a  quantity 
oiida  ot  carbon.  Thii  ga*  not  being  able  to  esca 
ipid  chilling  ot  tbe  aurface  of  ir 
iiah  it  kept  flowing  on  the  rol 
lid  havaa  tandenay  to  fui 


a.i. 


not  prepared  to  aay.  At  all  evenia,  oa 
the  aupply  ot  water  to  tha  roll*,  we  toiiD 
bliatert  were  much  lata  frequent.  WetlM 
to  tlie  mixture  of  nif  inm 
endeavoured  to  produoa  a  more  flmd  oin 
iron  became  muab  oleaner,  and  tha  bti 
aoarce.— COFFBB. 

[G2437.]  —  Photoirraphio.  —  Inteoiifl 
falfll  the  queritt't  condition!,  aboold  be 
mercuric  bichloride.  See,  flrat,  that  tt 
thoroughly  fixed,  than  watbed,  ateepad 
lolntioa,  and  thoroughly  waihed  again 
let  tba  plate  *tay  too  long  in  tba  latnralei 
■olution,  or  it  will  be  reduced,  not  inteuait 
it  out  before  it  t*  "  bleached,''  waah  tt 
and  ateep  in  a  lolation  oontaining  on*  t 
nmonia  [hydroinlphurat  of  ammonia 
a  batter)  until  the  negative  darkeni 
[tin ;  waah  thoionghly  and  dry. 
ly  mouth. 

[62438.]— Pipaol»y.— Tea,  provided 
clay  be  perfectly  dry  previoua  tu  putlii 
flre,  it  oan  be   baked.    Tbia  la  bow  ord: 

Spec  ara  actually  made.  French  chall 
ited  liliaate  of  magneaia.- S.  BOTTOM] 
[62439.]- Bleotrical  BnalooM,— Pn 
wirat  were  kept  parfeoUy  inaulated 
another,  galvanised  wire  would  do.  A 
lome  kind  ia  abtolately  neoeaaary.  Yuu 
full  aocOQUta  of  the  photophone  and  Grab 
experimenta  in  back  nambara.— S.  BOTli 
[624S9.1  —  IEl«otrloal  Btuineaa.- 
wire  wonld  have  to  be  inaalated  bj  aome 
un  conM  ba  made  by  n 
:    tor   BUcb    a  abort  diit 


I   pipei ;  bnt 


properly-M 


ired 


bother  and  trouble  in  the  end.  Tbere 
remember  rightly,  an  article  in  Caiaell'i 
for  All,"  on  the  photophone,  and  unleti 
o(  tbe  qaery  it  answered  by  other  oorrei 
I  will  look  it  up,  and  do  my  beit  to  am 
qoeitiona,— Wu,  Rowlakb  Hart. 

[62441.]  —  Lnmlnoua  Palst.  —  Tal 
ahaet  of  glaai,  and  give  it  three  or  fou 
Balmain'a  luminoue  paint,  laying  them  oc 
as  Toucan,  and  letting  each  coat  thoro 
before   applying  tbe  next ;  and  then  gi 

painted-glttt  ia  dually  baked  afterwai 
why  not  buy  tbe  glaaa  already  painted '/ 
cheaper  than  doing  it  yourself,  or  if  yon  i 
a  small  piece  for  apecirum  eiperimenta,  i 
a  luminout  match-box  do  ?  If  yon  live  a 
London,  or  have  any  diffioulty  in  proc 
glaaa,   I   will  send  you  a  smtll^lip,  if 


r  addreni 


-Wm 


Bow  Li 


toalanse  tbe  reaiatance  with  an  equivaJen 
of  No.  14,  aay  61h,,  on  tha  Gelda,  which  i 
about  Sin.  high   by  3in.  in  diam.      IE 


[62443.]— Acate   Spnamodio  Aathi 

iractical  ttenefit,  would  be  to  place  the 
erer  in  the  bands  of  a  competent  deniiil 
he  mouth  wsa  put  in  proper  order,  and  C 
ating  power  restored,  a  medical  man  w. 
ava  some  chance  oE  doing  good,  shcul 
ices  be  required,  aa  a  very  great  deal  of 
BtJima  is  rcailv  impaired  digestive  poi 
mhatationi.— Dens. 


,ebyd, 


attention  must  be  paid  to  diet,  and,  ab 
change  of  air  is  most  beneficial.  As  to  i 
the   most  useful   ate   arsenic- iodide  of 

-  _  medical  pr 
vno  mows  me  cats. — a.Sc,  Plymouth. 

[62443.]— Aoate  Spurn odio  Aath. 
not  let  the  lady  pUy  with  her  health  by  r« 
quBcka  OT  attempting  to  doctor  heraelf ;  I 
be  viaited  by  a  really  good  medical  mar 
made  asthma  a  special  study.  In  the  nu 
let  her  procure  a  let  ot  teeth,  tor  uulai 
maiticate  her  food,  she  cannot  digest  it,  i 
the  can  digest  it,  she  cannot  be  well.  Tt 
avoid  IFQ,  for  that  it  sora  to  aSect  her 
As  a  palliative,  during  the  paroiytmi 
■make  oigirettei  of  Datura  latuia.  , 
thing!,  lei  her  avoid  wine,  beer,  and  ■ 
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pMttiDg  Uie  sutof  a  chroDiB  loSanr,  irho  may, 
— T  But,  b«Te  •ome  hereditu    '      * 
[  farm  of  malad;.    Oas 


OUT  nut,  b«Te  aome  hereditarj  tandenoy  to  that 
nlal  farm  of  malad;.  Oas  ren>U  no  hint 
ktaTST  ii  giiren  thereon,  litme  it  la  often  an 


lortAot  ooniideiatioa.  Aithma,  noreovai,  ia 
proparl;  termed  ipaamodic,  eioept  when  qnila 
lotDplioated,  In  thii  lidf'i  oonditioo,  for 
anoe,  it  ma;,  or  may  not,  ba  lymptomatio, 
anio,  of  Yialmonary  oongeation,  amphyiama, 
iSTtToph;  of  ths  heart,  tia.  Of  Dooru,  in 
■modis  uthma  of  Tariosi  kindi,  admlaaioa  of 
!•  laaaened,  tbe  broaobial  tnbea  ara  blocked  np 
h  froth;  muDiu,  and  their  moaaiilar  fibre*  are 
-tiacted  ;  bat  even  theie  reiulta  — ■■ 


iU  aiei  for  the  aiea  of  ao-ordlnataa,  let  a  aad  b 
deaote  retpeotiTalr  the  major  and  minor  axea,  aad 
X  ths  abaeiiaa.  In  order  now  to  determine  the 
ordinate  y,  it  ia  avideat  that  three  Independent 
data  are  naoeuary,  heoanaa  oooaiderinK  the  major 
les  aa  given  quantitlea,  we  would  eiill 


'ethe 


'■  Coimi 


Saantiby  also  giTea  before  the  length  of  y  conld  be 
led,  Themethod,thea,of£DdiDgtheeqaatii)atotbe 
eUipie,aaaaexpliaitfaactiDa,ietofindtbaTalneofy 
ia  term*  of  a,  S,  and  z.  or,  ia  other  worda,  to  fiad  y 
a*  a  tanoCion  of  x  and  tha  oonatanta  a,  0.  Doing 
thia  we  obtaiay  =  —  \/i 


for  the  required 


itiog  from  defeotiTe  gaitrio 
Henae,    perfeot    digeation 


It  duly  follot 


wmed  Gliaot  appeara 

«  ooatiderabte  waatio^  froi 

M    phyiiologi 

I  oltimata  aaaimilatioa  are   timpiv 

Koas  tbe  nataral  proceM  o(  diuolTing  aliment 

the  atomaob,  aad  preparing  it  for  bodily 
iriahmeat,  ii  not  adequately  aocompliahed  in  tbe 
iga,  Diatenaion  of  tbe  atomach,  eiaeaaive  Sata- 
oe,  protonged  coa^hinj.  and  the 
oonaeqneaaB  of  irritation  of  the 
-ve.  NutriCine  Bolida,  with  eayenae,  are  prefer- 
e  to  maeh  liquid  nouriabment  of  an;  aort. 
aoed  beef,  for  example,  a  good  maahed  potato, 
ih  bread  and  butter,  light  paddinga  ;  and  tor 
ming  and  sveaing  meali,  black  tea,  with  eream. 
[•r,  and  dry  toast,  with  horae-radiah,  ii  whole- 
ao  and  refreahing.  If  lupper  be  wanted,  one 
doapoonfol  of  fine  eognao  in  a  amall  baiin  uf 
n  graei  ("Robiaaona  Groata")  ia  Ter;  aiiitahle. 
It  moatud  foot-batha,  alternated  with  hot  aalt 
)t-baUia,  ihonld  be  often  reaoited  to.  Wine  of 
pljnc,  a  adutioD  of  the  powder  in  aherr;,  ahoold 

givaa  after  each  meat  ia  the  doae  of  a  deaaert 
oonfal,  and  at  11  a.m.  and  3  pjn,  one  teaipoonful 

nrettei  of  Btramaniam  fteqneatl;  give  relief. 

"Coamopolitan'a ''  nalient  reaidea  in  aome  remote 


-Tioatare  of  lobelia  two  Quid  driuihma.  ehlorio 
kn  three  flnid  drachma,  tincture  (or  jnice)  of 
■iam  three  fluid  dtashma,  in  half  a  piot  of 
•DUage  of  almonda.  A  (ableapoonfnl  thrice 
ul;.  HomcBopatbie  arienionm  and  belladonna 
ddoaimetrio  atryahnia  and  atropine,  have  like- 
laa  their  remedial  plaee  and  power. — WilliaK 
IlTCHUAN,  M.D, 

[t!U4.]— BlU*  of  SKle.— The  bolder  doea  aot 
■abia  hold  opoa  the  propert;  if  tbe  ro-ragiatration 
I  onitted ;  bnt  it  ia  void  againat  aiecotioD, 
liitora,  or  aaaignment*  for  beoeSt  of  creditora 
'atruatee  in   bankruptcy,  tinleaa  the  party  ia  in 

[6t44S.] — Btoppare  of  Urals, — I  waa  maob 
mbled  with  the  aoil-pipe  and  drain  from  to; 
9e-atone  getting  atopped  np  with  fat,  nntil  I 
md  a  perfect  cure  by  emptying  a  kettle  of  boil- 
t  water  into  it  onoe  a  week. — X.  f  An  oooaaional 
■IiId^  with  a  hot  aolution  of  potaah  it  atill  better. 


equation.  Now,  thla  equation  moat  be  extramFly 
eipreidive  and  obaraeteriatio  of  tbe  onrrB  iUelf  ; 
beOHuea,  eoaaideriag  tbe  qnantitiea  a,  h,  and  z,  aa 

geometrical  condition  fur  ikacribing  the  carve — 
the  oooditioii  that  the  lam  of  the  two  focal  radii 
be  cooatant— whioh  hue  enabled  ui  to  find  the  value 
of  y,  aad  oa  which  thia  value  entirely  dependa. 
Therefore,  tbia  equation  ia  the  algobraioal  equiva- 
lent for  the  law  by  which  tha  ellipae  ia  deaoribed 
geometrically,  and  all  the  propertiea  of  the  ellipae 
are  implio  tly  contained  in  the  eination,  and  are 
capable  of  being  derived  from  it  by  the  Sied  and 
general  rnlea  olf  analytioal  geometry.  Indeed,  we 
caa  often  deduce  tne  more  apparent  geomatrioal 
propertira   of   a  curve   by  merely  inapecting  the 


oould  aatiafy  the  required  ooodltion,  ao  that, 
though  aa  inSniCy  of  (wintt  an  allowable  aa  aoln- 
tiona,  yet  they  an  ao  far  reitricted  in  poaition 
that  they  muat  all  be  aitnate  ia  *  line  which  ii  the 
oireamfereaoe  of  a  oircle  wboie  centre  ia  the  fixed 
point,  and  whoae  radiua  ia  the  given  diataaoe.  Wbat 
we  are  to  obierve  here  in  partieolar  ia  the  fact 
that  the  figure  uf  tbe  locua  or  curvedepeoda  entirely 
on  tbe  condition  contained  ia  the  propoaed  geome- 
trical problem.  Now  a  very  remarkable  an^ogy 
eiiata  between  indeterminate  geomeCcieaJ  prablenu 
of  thia  kind  and  equatiuna  in  which  there  are  two 
uaknowa  qoantitie*.  If  aa  iadeterminate  geome- 
trical problem  be  eipreaaed  by  an  algabraio  equa- 
tion, that  equation  will  oontain  two  unknowa 
qaantitiaa ;  and  oonveraely,  if  an  equation  with 
two  unknown  qaantitlns  be  repreaented  geome- 
trioally.th  '        


a  line  for  ita  la 
.  .he  two  variablea 
to  unknown  qnantitiea  mutually  dep 


ordin 


I  of  a 


[eUlA.]  —  BtoppAKO  of  Draliia.-.You  had 
Mar  fix  one  of  the  many  graaae  trapa  made,  as 
at  tbe  aink  aa  poaaible,  but  outatde  the  wall 
d  ooanected  to  sink  by  a  abort  piece  of  lead 
p^  the  fat  will   accumulate  in  the  trap  instead 

jtnr  draiiUj  and  ia  readily  got  at  for  oteanaiag 
■poaei.  Tbia  ahoold  effectually  cure  ;  bat  you 
tet  get  thedrain  thoroughly  cleanaed  of  all  fat, 
d  the  only  way  ia  to  take  them  up  and  relay,  aa 

Would  take  an  encrmooa  amount  of  obemical 
Ivant  to  thoronghly  deanae  them.— &.  E.  B. 
[(M48.1 — BQnatlons  to  Oarrsa. — The  qnea- 
iBot  "Xrchitectural  Student"  doea  not  isem  to 
t  a  very  appropriata  one  in  tbe  way  it  i»  given, 
"  '  !ally  too  indeSnite  to  receive  a  duSaite 
The  method   of   folly 


tained  by  the  two  aegmenti  which  that  ordinate  ' 
makea  on  tbe  mijor  alia  in  tbeoonatant  proportion  , 
of  tbe  iqnareof  the  minor  aiia  to  that  of  ths  major 
aiia.  Instead,  however,  of  the  explicit  or  reiolved 
form  of  the  equation,  we  may  take  the  rational 
form  o'y'  +  6'  i'  =  a'  i',  and  aa  thia  equation  ia 
only  anuiher  form  of  the  preceding  one,  it  i>  joat 

nmonly  employed.  Having  now  ah  own  the 
laon  why  equaiiuoa  to  cnrvea  are  au  apecintly 
iraotBriatio  u£  them,  it  may  be  well  to  oon- 
;er  next  the  readieat  meina  of  finding  tboae 
uations.  Id  tha  fint  place,  in  order  to  diitinguish 
I  coaitant*  [rem  the  variable  quantitiaa,  we  are 

ignitudea  vary  and  what  do  not  vary,  aooording 
the  variable  point  whiah  describe!  the  locua 
changes  ita  poaition.  Tboae  magnitudea  which  do 
ith  the  changea  of  the  variable  point  are 
lidered  as  constants,  and  those  magni- 
to del  which  do  vary  are  to  be  conaidered  aa  vati- 
'  Lble  mast  he  allowed  to  remain  in 
the  equation  to  tbe  curve  except  the  two  oo-ordi- 
atea,  i  and  ji,  though  it  wUl  generally  be  neoeaaary 

nantitiea  aod  af  lerwarda  to  eliminate  them.  Aa 
_  practical  illnatration  of  the  foregoing  eiplini- 
tions,  let  ns  find  tha   equation  to  the  ellipse 


Htia'_ __. 

^y  in  theae  ooli 

Vaatigating  the  figure  of  cnrvea  by  means  of  then 

C lions,  constitutes  in  itself  a  great  part  of  the 
.0*  of  analytical  geometry,  and  moreover 
Han  largely  into  the  domain  of  the  differential 
kolas.  The  method  of  finding  the  eqnations  to 
■rai  oaa,  however,  be  explained  here,  as  it  admits 
!  a  SDooinet  explanation.  Geometrical  propoeitioai 
tj  ba  divided  into  two  claaaea— thoia  which  con- 
es magnilitdt  or  quantity,  and  tboae  which  con- 
IB  Jigii''t  or  position.  Algebra  ia  naturally 
luted  to  the  former  kind ;  but  not  ao  apparently 
'  llie  latter,  for  it  does  not  appear  at  first  sight 

■TTca.  Aocordingly,  though  algebra  soon  aflet 
I  Introduction  into  Europ*  was  applied  to  quea- 
MU  relating  to  magnitude,  it  waa  not  till  the  year 
n  that  it  was  applied  to  inreatigata  the  figure 

onrves  b;  the  celebrated  Des  Uartea,  who  firnt 
tndnoed  the  method  of  co-ordinatea  and  of 
{■ationa  to  onrves,  and  thereby  laid  the  found a- 
Mi  of  analytical  geometry.  Finding  tbe  equatiens 

oarres  aay  be  exemplified  by  hndiDg  that  of 
a  ellipaa,  where  the  anm  of  the  two  focal  radii 
always  (he  same  and  ia  equal  to  the  major  axis, 
tking  tha  centre  of  the  curve  for  the  origin,  and 


.,  .  .id  receiving  all  poaaible  values, 

—and  thus  it  is  that  they  generate  a  locua — white 
the  constanti  are  ooiuidered  as  being  known  or  aa 
literal  ooeffioient^.     The  indeterminatensss  which 

known  quantities  oy  which  ii  admits  of  an  infinite 
number  of  solotiona  it  represented  geometrically 
by  the  fact  that  inatead  of  referring  to  a  point,  it 
refers  to  a  whole  line.  Since  an  equation  with  two 
unknown  qnantitiea  can  tbua  be  represented  by  an 
indstsrminate  geometrical  problem  from  which  a 
locus  may  be  deduced,  and  since  the  figure  or  ahaps 
of  that  lucus  depends  entirely,  u  we  have  aaen, 
upon  the  oonditiona  of  tbe  problem,  it  most  also 
d.-pend  equally  as  mach  upon  the  algebraic  or 
tranicendeatal  equation  from  which  that  problem 
reaolti ;  and,  therefore,  any  eqnation  with  two  un- 
known quantities  may  be  conceived  to  repretent 
the  figure  of  a  line.  It  is  by  thia  means  that  fignre 
as  well  as  magnitude  is  eipresied  algebraically  in 
equations  ti  corves.  Not  only  do  equations  to 
curves  enable  ns  to  investigate  the  peculiarities  of 
their  course  ti  an  extent  aurpaasiug  the  powers  of 
the  descriptive  geometer ;  bat  they  also  supply  the 
means  of  discovering  curves  in  infinite  variety, 
since  every  equation  we  can  take  with  tiro  anknown 
quantities  has  in  general  a  corresponding  oorve  for 

increase  in  the  range  nf  geometry  that  ensued  from 
the  discovery  of  Dea  Cartes.  As  the  position  of  a 
point  in  a  plane  is  determined  by  its  co-orJinaCea, 


uay  regai 


X  of  a  trie 


Let  r  and  j  be  tl 


radii,  then  we  have  the  equi 
the  axes  of  co-ordinates  being  rectangular  we  hav 
alio  tbe  equations  r''  =  y*  +  {c  +  i)'  and  i'  =  j 
-H  (i  —  J)'.      Now,   we  may  aee  that  t  and  t  ai 

variea  in  length  according  as  the  vertex  of  the  tri 
Bugle  changea  its  poiitioa,  and  therefore  the 
reqoire  to  he  eliminated  ;  but  aa  we  have  got  thre 
equationa  we  have  got  aufficient  to  eliminate  thea 


of  .qua 


a  that 


find  the  eqaation  to  any  curve  from  its  geome- 
trical dehnition,  the  number  of  equationa  ta  be 
taken  from  the  corresponding  geometrinal  figure  ia 

that  are  to  be  elimiaated.  Every  Hue,  whether 
straight  or  curved,  ma;  be  oonaideced  ai 
being  the  locni  of  a  variable  point  moving 
according  to  some  fixed  law  or  condition, 
and  may  be  oonaidered  as  TeaultiDg  from 
geometrical  problem.  Ii 
determinate  inatead  of  an 
would  only  daaignate  a  poii 


.ead  of  a 


ance  from  a 


.    The  c 


salting  fri 


1  the 


iied  point.  Insooh  problema 
of  points  can  evidently  be 
iafy  the  required  condition, 


I  depending  n 
m.    Inallcaai 


the  locus  is  cumpletely  determined,  for  the  ind 
terminateneas  eitenda  no  further  than  as  regards 
point,  and  not  aa  regards  a  line  \  and  tbns,  in  t 
problem  juit  cited,  no  other  carve  but  tbe  circle 


ir  for  t 


It  all  b 


fully  a, 


traced  out  m  such  a  manner, 
and  would  have  no  fixed  position.  From  the  form 
in  which  equations  wiUi  Cartesian  oo-ordinatea 
appear,  it  might  at  first  be  anppoaed  that  they  are 
not  homogeneous  in  themaelvea  ;  but  this  irregn- 
larity  is  only  apparent  and  not  real,  because  the 
coosiant  coefficienta  must  always  be  supposed  to 
represent  such  quantitiea  aa  render  tha  entire 
equation  homogeneoua,  Tqub,  in  auch  an  equa- 
tioa  aa  Ay*  -h  Bz  -f  c  ^  0,  if  c  be  supposed  to 
be  a  quantity  of  two  linear  f^otora,  and  there- 
tore  to  repreaent  a  surface,  all  the  other  terms 
must  also  represent  lurfacea;  therefore,  B  moat 
represent  a  tine,  and  A  numbera.  In  some  works 
on  aoaic  aeotiona  the  equationa  to  the  cnrvea  are 
obtained  from  some  geometrical  definition  for  each 
curve;  while  i a  other  works  the  general  equation 
of  the  aecond  degree  is  taken,  and  the  equation 
for  each  curve  ia  deduced  as  a  particular  case  of 
tha  general  equation.  Theoretically,  one  conns  is 
aa  proper  as  the  other  ;  bnt,  no  doubt,  the  former 
course,  though  less  general,  ia  mach  simpler,  and 
more  anitable  for  beginnert;  and  such  waa  the 
opinion  of  Todhunter,  who  adopted  it.     In  solving 

teometrical  propositiona  algebraically,  in  order  to 
now  tu  what  extent  algebra  has  been  uf  advantage 
to  ni,  a  good  idea  can  be  formed  by  observing,  after 
the  condilions  uf  the  problem  are  expressed  into 
algebra,  tu  what  extent  the  operations  of  algebra 
have  been  employed,  in  order  to  obtain  tha  final 
resnlta.  The  more  lengthy  and  intricate  these 
operatious  are,  tbe  more  advantageous  will  be  the 


tbe  aid  of  algek 


the  algebraic  operatic. 

Judging  according  to 
of  ita  application,  n 
Ueometry,^*  p.  2J3,  tl 


.tuples 


I  gave  on  "  All 
se  where  algebra  is  of 
muai  auvaniage  is  m  tne  theorem  regarding  the 
circle  (Pig.3);  the  next  in  order  is  thut  to  which 
Fig.  I  refers  ;  while  in  ths  theorem  on  the  inter- 
aeotiun  of  three  lines,  its  application  is  uf  no  use 
except  by  way  of  illnatration. — VLAUiMIlt. 

[62117.]— Ths  Baoaoolah.- 1  recommend  l^lh. 
weight  of  finished  metal,  good  toagh  ateel,  the 
solid  part  about  2in.  aquars  at  each  t&^v.<i\.  "Co-^ 
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urideit  pkrt.  the  ball  through  Itin.  ioorauiDg  to 
oborald,  Ki  thit  the  bindle  sumot  >li&ke  or  tura 
lonnd  whiD  in  use.  Thii  hindle  □!  tough,  hiitd 
vood,  leuonod  holly,  or  uh,  length  of  hl&de  2iin. 
from  aqnire  head  (axclotive  oF  it),  2(in.  broad. 
Thii  hlnde  ia  a  wedge  of  aridusl  taper.  One-third 
of  bind!:  from  edge  ahoQld  be  of  chiael  temper,  the 
head  being  left  rather  loft.  The  IniliaD  carpenter 
.  tiBei  the  latter  u  a  haiDineT  to  drive  heavy  nails, 
uid  aa  an  aaril  for  >traighteninR  his  primitive 
drills  and  lott  wire  civets.  Tbs  edge  at  >Dgla  ib" 
from  handle,— E 08. 

[62«8.J— Gtovemoro.— I  have  not  mad*  a 
-drawing,  hot  I  thinV  the  following  will  lait  yoar 
qnery:— I,  Itlb.,  or  ZJia.  diam. ;  3,  2in.;3,  T]ia. ; 
i,  i&!a,;  b,  )  steel :  6,  Sin.;  7,  3iii.;  8,  2iD.  Conaeet 
■wili  equal  bell  oranli  to  snit  youTBelf.  I  do  not 
however,  adiiie  yon  to  pnt  on  tbia  form,  wtaioh 
wonld  only  rnn  at  about  BO  mva.  per  minnte.  1 
■bonld  Blot  the  balls  and  connect  rods  to  theii 
oentrea  direct,  and  reduce  halla  to  I)in.  diam„  and 

Sat  a  spiral  aprtng  on  c  (tee  page  S37),  >o  as  to  keep 
and  d  apart.     You  most  have  means  to  adjust 


tO!«B.)— Air  PropBUar.— I  wuit  to  prna  a<  mart 

■Ir  tcbc  tnpplLed  throuEh  b  iMiling  lube,  mai  puaed  Idu 
■  dBliiery  tubs.    ThB  fnilrameat  nnit  not  tie  apcn  a' 


u  BUgins  at  least.— T,  C,  Bristol. 

[G2160.]— Boiler.— If  lOin.  diam.  and  at  )  niate, 
double  riveted  and  enda  stayed ;  if  flat,  this  ehonld 
be  safe  at  l&Ulb.  You  do  not  aofficiently  detotibe 
bailer  to  aay  what  it  would  drive,  la  it  simply  a 
plain  shell  ?-1.  C,  Bristol. 

[62452.]- Uqutd  CIslatlDS.  —  By  repeatedly 
boUing,  and  mors  espcciall;p  in  the  preaenco  of  an 
Boid  (say  vinegar,  nitric  acid,  or  citrio  acid,  4o.l, 
Eclatme  loses  ita  power  of  setting  when  dold,  and 
DflcomoB  coDverteil  into  metaiolatino. — S,  BOT- 
TONB. 

[62t5&.]— Spots  on  SenBltlsed  Paper.- The 
eanae  of  amall  black  specka  is  matter  in  the  wrong 
place — otherwise  dirt.  Every  time"  S.B."  sensitises 
paper  be  must  filter  the  silver  sotntion,  and  alao 
brnah  over  the  paper  with  a  camel-hair  SaCtecer. 
B.Sc,  Plymouth. 

[62-16(1.]- Haatlss  SmaU  HaU.— For  heating 
the  lacgeat  amount  of  cnhic  space  at  a  minimum  of 
cost  aod  ooniumptioD  of  fuel,  I  have  fonnd 
nothing  equal  to  tbe  ■'  Tortoiae  "  [or  alow-oombus- 
tion  itove).  Coke  broken  small  bums  well ;  bat 
clean  cinders  do  best.  I  know  of  only  one  fault- 
Oie  smoke-pipe  requirea  to  be  shielded  at  its  on 
let  by  some  kind  of  oowl  or  wind-guard.  I  hai 
had  one  in  nse  to  warm  a  large-aiied  vorkabop 
about  seven  years,  lo  mid-winter  (15°  to  lif  ten 
peratnre  la  insured  for  hours,  and  «hea  made  np  t 
night  I  have  found  hot  eoala  the  next  moroing- 
aboQt  12  honra'  beat  for  a  few  pounda  uf  Snettoi 
The  great  irco  pipea  from  boiler  apparatna  are 
Ereat  diafigucement  to  the  walls  in  my  house,  ao 
cannot  be  removtd  ia  aummer, like  the  "Tortoiae"  ' 
and  itA  piping. — Kos. 

[634fiT.] — LevArase. — Although  not  addressed 
tome,  1  would  point  out  lo  querist  tbnthemnst 
give  distance  between  guides  and  between  wheels, 
ind  aiie  of  wheels.  It  ia  quite  possible  to  acrango 
them  BO  close  hb  to  jam  the  whole  ooncern ;  bnC  if 
put  6in.  apart  between,  guides  2(jn.  apart,  and 
wbeela  2in.  diam.,  it  would  run  freely.— T.  C, 
Bristol. 


QTTEBIES. 


[ssiES,]— Compensated  Fenaolnmfti 
lay  Clock.— Til «ie Ileal  1;  a  glua  rod  pesdi 
□  alamaier,  vitb  a  lie.  cflinilri^Til  bDlli.  blai 
Dd,anflooatialBlJigionmiii.li.wngUtolinm 


1(11480  ]-Tel6BTaph  Lines  -Will  soomm 
gits  me  the  Iolio«u.g  Inlotmallon  I  Tbe  e 
miles  In  work,  at  the  ead  ol  ISU  or  IBM  or.  1. 
nfliFS  luiil  leleKiaphir    I.  Tba  tallwaj  lelecr 

[e)470.]-'Whee]a  Without  Vlanrsa.- 

lacomoLicet  HiiiK  HU(  to  New  £outii  W.w 

[fl:i7i.]-Bailway  Oaair,— A  train  oln 

■  taadiDK  i>i»u  a  ISTsi  Hug.  ac  engine  islling  ba 


[03173.]— EacliieQiiary.— 


UNMSWEEED    QUEEIES. 


Utjm  Itr  Oit  \mtfit  of  Ihrir/illm  cmlrlbulori. 


Hameas  Vamiah  or  "  Revivor."— Disaolvi 
in  aboac  haU  n  piiit  uf  iiiclliji-t«d  spirit,  Suj.  a 
■hellao,  loi.  of  Veikiee  turpentine,  and  los.  of  sue 
bensoin.  Stir  in  •  snffioienc^  of  a  mixture  of  f  ou 
parts  drop-blaok,  and  one  of  indigo  blue,  to  form 
desply-eoloured  Tamlah,  then  make  ni>  with  ipirit 
to  the  measius  of  ana  pint.  Apply  with  a  apoDga 
or  aoft  hrnsh. 

BtclUnv  Llqtild  for  Steel- Mix  loLnlphate 
of  ooppei,  Joe,  alum,  and  half  taaapoonfol  of  salt, 
rednoa  to  powder,  with  1  gill  ot  vinegar  and  20 
dropa  of  mtrie  aoid.    Thia  liqnid  may  be  naed  tor 


snrfaoa,  aoooiding  to  the  time  it  la  allowed 
CoTar  the  parte  jon  wiah  to  prat*st   from    iti 
mflnanoa  with  bMtwax  ot  (allow. 


[BS160.1-A    Wondarfnl  Olock.-I 


it'lt— mIjik."'  woo  p  9    es  uyie 

lawSLl-aotirTeaBt.— Wouldanrresdar  klndlrli 


[«!4g:.]— Bookbtndlnr- 
pcor  boakblndflr  a  wrUiaiB  bO' 
plaoe  of  gold  leal  for  oommaa  lj 

[«HB3  .l—B  eslstratton.— 


1  cjllnd 


BllJe  1 


Wlial  li  a  detd  at  constilqUoa  ?-TiLL>!Tr. 
(eaiBt.J- L.T.K.   Vaeanm  Brake.  — Coold  anj 


.hall-— caw. 


[«3<68.]— Tin  Allor.— In  mi 


lo  ««  slse  tonolied  than] 


1^  a  niagraDu- BffOlHfc  l>luVBli. 
[eH7i.]— Pool  Zlnoa.— Can  any  al  •■oai 


le:47t.]— fiteartne  aeOniiii:.— C>n  any 


[G3479.]— Mlaroeaapic  — Liwkiiig 


[83477.]  —  Wlmahnrat    Machine.  - 


dliDeoslooi,  vUl  oblige— W.  KowOLIFFK,  Oilil 
[6Ji73.i-Driuuiio,  lOOo.p.— TO  Mil.  a 

Mcn  wiiL"PJt.V'  hnring  a  tunnel  lllB.* 


sforelicUoplallag.    C« 


[(!<81.1— Moaaorin^  Bound  TapwJ 
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InVul-Xl.?.  ,.140,  I   nTBB  I 

ipjlcd  ;  but  ita,9iag  Inagbt  a  par , 

■o  II;vli«l>,  CDS  li  Btt.  lOln.  dlk,  tbc 


■toBH  abaiiC  IDO  piT  mlDUM.  I  km  ibr;  io 
■omqch.  WoDld  Tonalio  gin  me  power  of 
l^r,  ID^lD.  diL,  ]4lTL  ttroke.  pmaan  fll>Ib.7 

i»r[n(r  rllt.of  ajllDdtr,  atd  ant  Dff  tb»  nnlu— 

It?— DUHTVlUlLLin. 

Sedlaal  Ooil.— To  B.  R.  BorroN*.— rn- 

Doontctlng  wltb  iIMl  ot 

pg'HTsir'uiiltlicalothe 
ir  oa  DISS  Douu.  i  Iheo  flODDeoted  pLktiBum 
•T  blDdtne  Bcrsw.wHh  short  piece  of  wire  mud 

ijstb.    Idldciitnifatloa  1  bul  s  plen  ol 

nrnlsb,  DQt  belDg  qnlle  drf  when  l'  £sd  tbo 
»WB  out  to  wotli  the  COU.--ONK  IK  i  FIX. 
]oiI  OoTS.— Will  loma  ruder  iDlsnn  ma 

woi])d  lUengUieii  It  to  UH  Iron  wins  (loEe 

?— M.  A.  B.  P. 

rinman'a  PrloM-— Ctn  Maie   pnollckl 


}yiiaiiic>  Da«lKQ.— ■ 


■I  KB.  EOTTONB.- 


'  Tixiag  QlaiB   Oloth  to  Wooden 

ill  Buj'  ludcr  kbidly  lalolm   me  the  beat 

Book  OiTBtal  SphereB.— (Letter  trXHi. 


1  •ptierei  lb  crjiUl  uidilio  !□  glue  opiietUy 
Hirror.— Will  '•  O.  v."  kindly  fire  m 


aoilar  Qaery-— 

ir,  I  1.1.11  tg  put  01 


Hot- All  Bnfflne.— : 


tathoiune  tinai  ol  pliu,  of  couru  I— X,  U. 
bldDOttODOoll.— Will  Ke.  BottObe,  HlEgl 

>l»  J    1  huTe  msile"  p.»r  I'niM  7l"  looi!.  ^a 
MVUCbKk  glued  on  to  oneandlln.  tquug 


at  No.  IS  O.C.  B.  W.  C 


i  ^ood  llgHt.     t  lUT 
oublne.    Would  m 

[6349a.]-VlcTO-  KlldlDK. 

neiUod  by  wblcn  laoh  — 

iFiogllir    Wliblnsco 
enu,  &D..  I  ehonld  be  g 


rcisit.i-CommsitdliiB  the  Son  to  Stay  Still. 

iDotlan  (ol  tha  mlmr).     How  li  tbli  motion  goierned  1 

3\m.  and  n  mirrror  filed  lo 

L  tno  p.Hx.     WoDld  Elita  repreeent  ibe 
elioiatr     Pnfaapa  doe  vorttij  friend 


d,  I  coold  aol  get  «njtblaa  IL 
oe  Qbtnged  felliajlunpe.  imd  p 


obliged 


[<>49).]- AbyeBlnlan  WelL—I  want 


le    lS>.«JMd.— COUNTHV  VII 

[essW,]— L*tibe  Banda.- 


ne.  Could  u  Abjulnltn 
1  tbli  dlitrlot  tlia  out  of 
■t  dtptb  would  prob«b)j 


[S9KI!.}— High    Bpe(d    Bleotro-Hotor.— Wtast 


[S!M3.]— OnttlQK  Small  BiaiB  Wheela.— Will 


[SUM  ]— aiazisn'  Dlamoada.— Bow  sb 


[WSOT,]— Pftrklna'  BoUor.  —  Where  c 

BH  ind  Biono  dome. )( loj  ?— W.  O.  Q 
[63508  ]-Ba1oombTiuinaL— Cm  »bj 

-Zulu. 
[iMOt.]— Sextant    Varnler.— Cin 
eideci  iiilorm  loe  w  wbM  leugib,  with  ri 


al  dluneter,  fita- 


[Dl9l0.]-Tiollu  Sepaliinc.  - 


in!  iDloriniillDD  nlll  obllgg.— SULtH  BtPUKCK. 

[essU.I— Syatunatls  Ezpoaure.—WlU  ■  aier  ol 
>Utt'aUbt<iiiDtliua)iieiaiUoeipo>uroDook  (Uwlwrlght 
,Bd  lUttrey)  kindly  o.pUln  tbo  followiog  (—It  lalU  me 


FBOBLEU  UXLT.— BI  I.  M.  B 


ir«..         ai^ 

sonoa  TO  oobbbbpondxiits. 

;t 

H.  p.  UUiYia,  J.  Qalgler,   ud  0.  I.   Bluter 

u* 

F.  S.  PocHiir,— ¥oa  wlil  lee  yon  were  doty  oi 
L.  Boas.— Tba  problem  ibkll  ba  taportad  on ;  bo 


nqul,''    price   fid..  publltbAi  I 
3.,  an  hdmlrkblB  Utile  book ;  t 


at  -  The  Problem  Art,"  ri 
iuotd.  "Tbe  Chen  Prol 


CHABQS8  FOB  ADTXBTISma. 

TbJrtjWiirii  ..    ^^ J   • 


Tm  tTwrj  «aii-i»ilint  «HM  wnrti  .. 


Tfa«  vldnA  ti  laolndeil  ei  fwl  gl  Ui  ■drvllaamflnt.  MU 


EKflLISE  MEOUUnO  A.»D  WORLD  OF  aOIENOB. 


Mat  27,  U87. 


AHSWIBS  rO  C0EEE8P0HDH1IT8. 


ri  1i  nuda  [«  luMniBg  lattan,  qouieK 

irplJM.  L  Litun  or  qiwrl«  ■iklnE  In  iitdnHaa  M 
uiuruiareri  or  DorTnpoiidtnu,  «  wban  laili  dt  ottaa 
IIdLc*  Dui  tw  pucctiued,  or  npllH  glTliig  toali  iBtoma- 


tha  Kincnl  Boad.  ud  11  b  nol  fill  W  ocoopj  it  with  aa<*. 

lioB.  md  w»  Wiut  cot  Mrim  will 

,<ill»ttan  tohuid™ 

Or«i.— Anolbir  SotIm.- D.  0.- 

™SJ'lS"u«"''S(^b' 

1.  8.  (Pcom  thet^plnm  (i[  Ibo  UMim  Hiisn 
<I  tLn  UuTcrniuTiit  Duckjanli.;— H.  P.  (P 
mtujuijua  Jruin  CtuMbj  LiKkwoitd  ftod  Cv^  til 


by   Ur.  J.  Utll.  dI 


liUK  II 11111  Willi  Ihg  1 


XUII.    PduLblr  II 


No.  liul.  p.  III. 


Ith.jru«lng.hMl.)-S.Jl.  (Thtri 
idcker'i^diB;  boCIf  jon  icqaln 
r  bookJtalli,  or  U  anr  «I  tha  targ< 
If.  jm  Hill  Ond  HDi  obnp  gnUti 

Eoldcfl   lor  trip*   hftTO  aUv  beci 


A  Vew'Waab*blaTnu«-— As  Intperunt  lonn 


NOTICX  TO  8UB8CBIB1BS. 


Oulr  lElMniiUHi  Ii  t^i  vlU  bi  lo 


nans  or  SDBacEiPTioii. 

-'      ~rlli£l>, 'll>    H-i     U    Haw    £«Vii4.'  !>>•    Cin,  Uw    «■! 


ixiT^  uitr.,  xxItl,    zi'xvel,  xixtiilI  ixii 

V  V  DBWHADL.  on    JU,   hut,    puH    flBfl    !«»  Lh«  DAH  tlU 

=-~tfM.';!Vs-*.ri,'K";.'»'S-i... 


Hollony's  Pilla— Tbo  Htomiah  mail  lu  Ira 


OUR    EXOflAMQB    CULOUn. 

'•kargt  for  Exchange  ^titica  ii  i 
uurdt,  and  3d.  for  (V(t>  luccuili 

Oood  Vklas  Offered  Icuh  oi  InitmnienliJ  tat  kI 

Baoond-hMd  Lillie  winlisd  In  pi-ruuijy  (if  Bloyols 
WluLteiobugg  torCoieiury  I.  .  ,  ^  ■■  .  jiL.^vla. 
HooUblo  Trloyolo,    Bii.lii, ,  ■  i','. 

"  BdkUiIi  Uecbasio."  Vut.  XXXV.  tn  Nn.  I.IJS. 
WoDdldrntt'i  7iD,  amin  Headatooki  b»k  cantig.  T- 
8t-am  akUKe.lila.  tlniilf  Litlic  ifiMri,  rniLk  (nd 
WalTo   TrlcToIa.   b»ll     be«fog«    Ihtu-iEboni,    limp, 

'la.  itrnic*  Bbaplnr  Kaohliie.  bs  Ktudau  ud 
ii^Dfi.— v.njluauui-pim,  ihKiiuu. 
FAotoBrapUo  Hawa."    ''  Hclmtifl.^  AaiirlcsD," 

Buind-bmid  FAotle  BtoTOlo  v«uli>l  <ii  ec  lunge 
ttlB.Btayole.  Umre'ioailboarioin,  idjiitLLiiir,  pcdili. 


•*  'l^t*  "■  ^L  If 


Set  D[  Wbltworth  Stocks  uid  DIm  In-lli, 
Ou Stocks  and  Dli-a.  Jin. tin,  l'n^r-«:iMl 
Books  (>'[  klDdi).  Eiakinga  nev.  vooid-lMl 
Wktai  Oolonr  Soz.  iilib  pota,  bnvticf.  7  Bamc)'i 


M.n.  Blojrele.  »p>od  mndirion,  rait  £10     Eirbuf 
PtDtvnibli  ^liivilu  III  ufUiiiii  iblul'-Culvir.IU.CB 

IfOComotiTO  wotMo*  morlaJ.  illda-nlre  tjMaim 
••  EarUah  Macli&alo.''    tma    Bapt.  ■,   IW  U 


tin.  iLroka  ShaplnB  Kacbinei  t>T  Ksalill  nt 
|>Dl.lI>uti'iur.Hir-»»>e(<ilr«il>''ii.uUiis,(iip.lnrlB(.TlH>i. 

Modf  I  Bohooner,  De»rlT  Wt  loac,  fi«  iBll.  r.  oc«  tl. 

Eoull    LocomotlTS     Puts.  —  Pair     Blida-Tiln 

o  iMiiiaL~>i°w.,ri,  bii- 

HkanBto  Eleotiie  Uachlns,  lot  iIidcIci,  bittob- 
Oramme  Drnamo,  lOO  an.llr-pnwer.  CjUailtkil 
Eii^leot  VcTtlcal  En«lsa,  :{ 'o.  bon,  tiL  itn^ 

"iiilcur  itoodlanier'i  uruod.n  X^tbO.  Sin-  o^"" 
DargmlB.— Pomifal  I,aanoh  Enrlaa  S|  qllBd|r 
Vlamtcope.  nnnll.nnfjTj  Uc-.  3  nhj^cii™,  li  »■ 
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HXCRO-OROANISMS    AND   DISBA8B. 

THE  nnmerons  inyestigations  which  have 
been  made  in  recent  years  have  left  no 
loubt  that  certain  micro-organisms  are  the 
primary  causes  of  diseases  of  the  zymotic 
dass,  and  now  that  Bacteriology  has  become 
I  study,   these   organisms  are  described  as 
Mthogenic,  to  distinguish  them  from  those 
irhich  are  known  to  be  harmless.    The  im- 
portance  of    the   study  of   bacteriology  is 
widely    recognised     nowadays,    for   certain 
liseases,  scarlet  fever    and    diphtheria,  for 
ustanoe,  are  apparently  quite  independent  of 
lanitary   arrangements,    and    as  frequently 
invade  those  houses  where  hygiene  is  a  first 
X)naideration  as  those  in  which  the  laws  of 
bealth  are  utterly  disregarded.    If  there  is 
my  difference  in  the  two  classes  the  former 
have  the  advantage,  inasmuch  as  disease  is 
less  likely  to  attack  the  strong  and  healthy 
than  the  underfed  and  weak  sufferers  from 
defective  domestic  sanitation.    The  fitct  is 
well  known  and  has  been  demonstrated  many 
times :    hence  the  scientist  sought  for  the 
cause   of   the   disease   in  conditions  apart 
from     the     domestic     arrangements,    and 
foiind  it  in  the  pathogenic  micro-organisms 
which'  are   mostly  disseminated   by  means 
of  milk,  and  we  now  speak  of  epidemics 
of    milk-scarlatina,    milk-diphtheria,    milk- 
lyphoid,    simply    because    the    cases    occur 
in  isolated  houses  which,  however,  have  their 
nulk  from  the  same  source.    The  milk  may 
become  infected  in  several  ways :  it  may  be 
the  recipient  of  the  contagium  from  human 
1)0008  while  in  the  dairyman^s  vessels,  or  it 
may  he  infected  from  the  cows  themselves. 
The  subject  is  not  exactly  a  new  one  ;  but  it 
ii  now  attracting  much  attention  in  various 
ptrts  of  the  world,  and  even  the  opponents 
of  the  germ  theory  of  disease  are  fain  to 
eonfess  that  there  is  more  in  it  than  they 
ware  at  first  willing  to  allow.    At  the  Royal 
aistitution  last  Friday,  Dr.  Klein  delivered  a 
discourse  on  the  "  Milk  of  Diseased  Cows  as 
»  Source  of  Scarlet  Fever,"  and  we  have  just 
Jeceived  that  portion  of  the  "  Philosophical 
Transactions  *'  of  the  Royal  Society  which 
oontains  the  valuable  paper  by  Prof.  Thomas 
Ckmelley,  Dr.  J.  S.  Haldane,  and  Dr.  A.  M. 
^nderson,  of  Dundee,  on  the  "  Carbonic  Acid, 
wanic    Matter,    and    Micro-oi^ganisms   in 
lir,    more    Especially    of     Dwellings    and 
Schools.*'    This  paper   (it   is  published  by 
Trfibner  and  Co.,  price  2s.)  is  a  very  useful 
^ntribntion  to  the  science  of  hygiene,  and 
jjmy  be  studied  with  advantage  by  sanitarians. 
Hie  authors  have  analysed  the  air  found  in 
louses  of  different  sizes,  and  also  that  found 
Q  schoolrooms,  and    they  have    compared 
jheir  results  with   the   mortality  statistics. 
The  death-rate  is  shown  to  increase  in  pro- 
portion to  the  rise  in  the  impurity  of  the 
lir,  and  a  general  review  of  the  facts  collected 
^rnts  conclusively   to    micro-organisms  as 
jhe  active  agents  in  the  more  fatal  diseases. 
rhe  death-rate  per   10,000  from  diarrhoea, 
leaie    bronchitis,   broncho -pneumonia,    and 
fiieningitis  is  given  as  19-6  for  those  who  live 
Ui  houses  of  four  rooms  and  upwards,  27-6 
w  three  rooms,  397  for  two  rooms,  and 
wS  for  those  who  live  in  one  room.     This 
Itmarkable  increase  is  not  due  to  the  greater 
proportion  of  carbonic  acid,  but  to  the  enor- 
^ns  increase  of  micro-organisms— at  least, 
mt  is  the  conclusion  arrived  at  from  a  con- 
^dflration    of    the    results    obtained  in  the 
wostigations  of  the  authors.    We  have  not 
1^  here  to    follow   them  through  their 
'nmenti ;  but  we  may  note  that  in  an 
m  in  their  paper  they  show  that  in 
^mtilated     mechanically    and 
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heated  by  hot-air  blown  into  the  rooms  the 
micro-organisms    found    were    only    IG'5, 
whereas  in  rooms  heated  by  fires  and  venti- 
lated in  the  ordinary  way  they  were  1G9.    On 
this  point  the  authors  make  some  pertinent 
remarks,  which  may  be  commended  to  the 
attention  of  architects  and  school  managers. 
The    state    of     the    air    in     the    Board 
schools  of  Dundee    is  extremely   bad,    and 
the    authors    suggest    that    the    symptoms 
ascribed    to   **  overpressure ''    are    probably 
largely  due  to  the  defective  ventilation  of 
the  schools,  for  they  assume  that  the  con- 
ditions found  in  Dundee  prevail  more  or  less 
in  all  schools.    The  plenum  method  of  ven- 
tilating is  strongly  recommended  in  preference 
to  the  exhaust,  for  a  partial  vacuum  tends  to 
facilitate  the  entry  of  sewer  gas  if  there  are 
defective    drains,    whereas    the    "  blow-in " 
method  has  the  opposite  effect,  and  in  cold 
weather  secures  a  more  equable  temperature. 
The  authors  also  point  out  that  frequent 
renewal  of  air  is  of  more  importance  than 
mere  size  of  rooms,  and  they  say  definitely 
that   ventilation  by  mere    oiffusion  should 
never  be  depended  on  alone,  for  though  it 
may  remove  a  considerable  portion  of  the 
carbonic  acid,  it  has  probably  but  little  effect 
in  reducing  the  organic  matter  and  micro- 
organisms.   The  experiments  of  the  authors 
also  show  that  micro-organisms  are  not  given 
off  in  the  respiration  of  healthy  persons,  or 
not  to  any  appreciable  extent — a  fact  which 
Prof.  Tyndall  had  previously  demonstrated  ; 
but  it  is  probable  that  they  come  from  their 
clothes  and  skin,  though  the  numbers  from 
those  sources  are  small  compared  with  those 
which  come  from  the  room  itself.    Conse- 
quently the  authors  say  that  cleanliness  both 
of  the  person  and,  more  particularly,  of  the 
dwelling  or  school  is  of  the    very  utmost 
importance  in  maintaining  the  purity  of  the 
air  as  regards  micro-organisms.   But  it  should 
be  distinctly  understood  that  no  amount  of 
ventilation,   no  degree  of  cleanliness,    can 
prevent  those  diseases  which  are  due  to  in- 
fection by  the  pathogenic  micro-organisms, 
which  may  be  conveyed  from  one  person  to 
another   by   food  or  drink,   or  by  the  air. 
Cleanliness     and     ventilation — hygiene,    in  | 
short — ward  off  disease  by  helping  to  keep 
the  human    economy  in  a  state  of  robust 
health,  but  the  pathogenic  microbes  are  as 
much  specific  poisons  as  the  inorganic  toxic 
agents,  and  if  received  by  suitable  hosts  the 
effect  follows  as  certainly  as  the  day  follows 
the  niffht. 

Modern  science  is  surely,  if  slowly,  track- 
ing the  causes  of  the  zymotic  diseases  ;  some 
are  already  known,  and  in  time  we  may  hope 
that  the  others  will  be,  but  we  know  enough 
to  assert  that  the  germ  theory  of  disease  is 
true  all  along  the  line,  although  we  cannot, 
as  it  were,  put  our  finger  on  the  specific 
microbe  for  each  of  the  diseases.  In  the 
discourse  above-mentioned  Dr.  Klein  re- 
ferred to  the  several  cases  of  outbreaks  of 
specific  disease,  and  in  particular  to  those  in 
which  it  has  been  clearly  established  that 
scarlet  fever  can  be  communicated  by  milk 
from  diseased  cows.  There  is  always  a 
suspicion  that  milk  may  have  been  con- 
taminated, when  outbreaks  of  scarlet  fever 
or  other  zymotic  disease  can  be  traced  to  its 
use  ;  but  there  are  instances  on  record  now  in 
which  it  has  been  almost  demonstrated  that  the 
mi]k  was  not  contaminated  by  human  agents, 
and  that  consequently  the  disease  proceeded 
direct  from  the  cows.  In  the  well-known 
Hendon  case  it  has  been  established  that  the 
disease  which  produced  scarlet  fever  in  the 
human  beings  who  consumed  the  milk  was 
introduced  to  the  farm  by  some  cows  im- 
ported from  Derbyshire,  and  an  examination 
of  some  of  the  animals  disclosed  the  fact 
that  they  were  suffering  from  sores  in  parts 
of  the  skin,  with  loss  of  hair  in  patches, 
ulcerations  on  the  udder  and  teats,  and  a 
visceral  disease,  notably  of  the  lungs,  liver, 
kidney,  and  spleen,  which,  though  milder  in 
character     resembled    the    visceral    lesions 


found  in  cases  of  scarlet  fever    in  humin 
beings.    Experiment  proved  that  the  matter 
taken  from  the  ulcers  of  the  udder  was  pos- 
sessed of  infective  power,  as  similar  ulcers 
were  reproduced  in  inoculated  calves  j  and  a 
microscopical    examination   of    the    matter 
disclosed  the  presence  in  large  numbers  of  a 
species    of    micrococcus,    which,    on    being 
planted  on  artificial  nutritive  media,  i)roduced 
m  a  few  days  a  crop  of  micrococci  possessed 
of  distinct  characters  by  which  they  are  dis- 
tinguished from  other  bacteria.  When  calves 
were  inoculated  from  a  cultivation  of  this 
micrococcus   they    became   after    an   incu- 
bation  period    affected   with   a    cutaneous 
and    visceral     disease,    exactly    the    same 
as     that    of   the   cows    from    which    the 
matter  was  taken    for   cultivation,   and  it 
therefore  follows  that  cows  can  be  affected 
with  a  communicable  disease  which,  in  many 
points  of  its   pathology,  resembles   human 
scarlatina.    It  had  already  been  established 
that  milk  from  such  cows  transmitted  scarlet 
fever  to  human  beings,  and  in  order  to  com- 
plete the  chain  of  evidence  it  became  neces- 
sary to  prove  that  scarlet  fever  in  man  is  due 
to  the  presence  and  multiplication  in  the 
blood  and  tissues  of  the  same  micrococcus, 
and  that  this    microbe,    if  obtained  from 
human  scarlet  fever,  produces  in  the  cow  the 
identical  symptoms  found  in  the  cows  affected 
by  the  disease  which  is  asserted  to  contami- 
nate the  milk.    This  proof  has,  it  appears, 
been   satisfactorily  given,  and  according  to 
Dr.  Klein  there  can  no  longer  be  any  reason- 
able doubt  that  the  Micrococcus  scarlatina;  is 
the  cause  of  scarlet  fever,  that  it  produces  in 
bovine  animals  a  disease  which  is  identical, 
and  that  while  the  cow  is  susceptible  to  in- 
fection with  human  scarlet  fever,  it  can  in 
turn  be   the  source  of  contagium  for  the 
human    species.     An   important  point  was 
mentionea  by  Dr.  Klein  in  connection  with 
a  brand  of  condensed  milk,   tins  of  which 
were  forwarded  to   him  by  Prof.  Corfield 
last  autumn,  and  every  one  was  found  to  con- 
tain some  organisms,  while  one  contained  the 
special  scarlatina  microbe.  So  far  as  bacteriolo- 
gists are  aware,  no  species  of  micrococcus  is 
capable  of  withstanding  the  temperature  of 
boiling  water,  while  many  are  destroyed  when 
exposed  to  ISO"* — 190'  Fahr. ;  hence  it  follows 
that  there  is   no  safety  in  condensed  milk, 
which  is  generally  prepared  at  a  much  lower 
temperature.      The   conclusions   which   Dr. 
Klein  laid  before  the  Royal  Institution  have 
not  been  arrived  at  in  a  hasty  manner — they 
are  based  on  evidence  which  has  been  gra- 
dually coUecting,  and  which  has  been  tested 
in  the  scientific  manner.    Early  in  the  present 
yearxjorroborative  evidence  was  supplied  by  a 
severe  epidemic  of  scarlet  fever  in  Wimbledon, 
the  cause  being  traced  to  the  milk  supplied 
from  a  particuhir  farm.    In  one  of  the  houses 
supplied  with  the  milk  there  occurred  cases 
of  scarlet  fever,  and  a  pet  monkey  became  ill 
and  died.    Dr.  Klein  niiade  a  post-mortem  ex- 
amination of  the  animal,  which  had  consumed 
a  good  deal  of  the  mi)k,  and  found  there 
could  be  no  doubt  that  the  cause  of  death 
was  scarlet  fever.     From  the  blood  of  the 
monkey  he  cultivated  the  same  micrococcus 
as  is  obtained  from   human   scarlet  fever, 
and  experiments  made  with  the  cultivation' 
showed  that    the    same    disease   could    be 
produced  both  by  inoculation  and  feeding. 
The  fact  having  been    thus  established,  it 
becomes    important    to    in({uire    how    the 
milk    of    cows    can    assume    the   infective 
power.     Dr.  Klein  says  in  one  of  two  ways : 
either  the  milk  becomes  infected  during  the 
process  of  milking  by  particles  of  contagious 
matter   being   rubbed  off   the  teat  or   the 
udder,  or  the  milk  j^r  xe  is  possessed  of  in- 
fective power,  and  he  is  inclined  to  think  that 
both  views  hold  good.     However  that  may 
be,  the    most    important    question  for   the 
public  is,  How  may  the  spread  of  scarlet  fever 
by  means  of  milk  be  controlled  and  checked  ? 
Obviously  by  preventing  the  cow  h«iCi,<ysiXTss^ 
infected  either  vi^  ^iici\i\a5i\.^\'CcOji\x\a5sx^'e»^^ 
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fever  or  that  of  tbe  bovine  specieH,  and  by  de- 
itroviDg  the  contagiam  in  milk.  The  disease 
ID  the  cow  ii  of  a  mild  type,  and  ia  easily 
overlooked  ;  but  oae  cow  is  capable  of  in- 
fccting  u  nhole  herd,  or,  at  all  events,  those 
animnli  which  have  never  had  the  disease. 
Ferh.i|>4  it  is  too  mach  to  hope  that  dairy 
farmer-)  n-ill  become  ex]>crta  in  detecting  the 
diiea-te  ;  but,  at  any  rate,  those  who  use  milk 
.  can  protect  themselveii,  for  Dr.  Klein  has 
found  that  heating  milk  up  to  IHb'  Fahr.  is 
Hofficient  to  completely  destroy  the  vitality 
of  the  Micrococcus  scarlatinal.  There  can 
be  no  objection  to  treating  milk  ia  the  manner 
suggested,  and  if  that  were  done  universally 
the  Dumber  of  caws  of  scarlet  fever  might  be 
considerably  reduced  ;  but  infection  from 
person  to  person  will  still  occur  until  it  is 
possible  to  isolate  every  patient,  and  that  in 
the  majority  of  cases  ia  practically  impoa- 
sible.  We  have  in  these  facta  another  ia- 
Htanco  of  the  manner  in  which  science  is 
tracing  disease  to  its  origin,  and  although  it 
may  not  be  able  to  prevent  epidemics,  it  at 
least  points  the  way  to  secure  immunity,  and 
ultimalolv,  perhaps,  may  succeed  io  rmucing 
the  death-rate  from,  at  all  events,  the 
jiymnlie  diseases — or  those  which  are  believed 
to  be  caused  by  micro-organisms. 


SIMPLE  1XBR0I8ZS  IN  TXOHNIO&I. 

AHALYai8.-ZII. 

Bv  AN  Analytical  Cheuibt. 

Valvolina  OIL 

lew   anil   exoe   ._.  

intrwluced  only  a  few  yeai- 
age.  The  sp.gT.  varied  from  't<TU  to  'f^O,  the 
free  uolU  from  nil  to  -OTS,  and  the  rise  of  tem- 
perature with  salphurie  from  i'  to  30°  Fahr. 
Kuiue  lit  thewe  oils  are  very  thiak  at  ordinarr 
t«m]».-ralure« ;  hut  many  of  them  remain  fairif 
lluia  even  at  Hi'  Fahr.  The;  an  purely  of 
mineral  origin,  i|nitii  free  from  aah,  and.  as 
might  bo  eiiKiutod  from  the  absenoe  of  acidity. 
wiuiuut  corrosive  action  on  metals.  They  are 
fluoresceut,  and  at  a  dark,  almoic  black. 
colour. 

Ranffooa  OU. 

(2-y2.y  The  sp.gr.  of  tbe  majority  of 
tlut  RitinpIeK,  varied  from  IKIl  to  ''.>]u. 
althinigh  Slime  were  found  a«  low  as  -SSI 
and  UK  high  ns  ■•.ir.M,  Many  of  the  latter,  hoir- 
I'vvr.  wt're  not  puni  mineral  oils.  Rangoon  oil 
wa*  iii'iKlDally  purely  mineral  :  but  as  it  grew 
lu  piilille  favour  llio  demand  exceeded  the 
■iipiil)-.  and  til  meet  the  former,  various  mii. 
lun-K  of  vegolablo  and  animal  oils  were  pushed 
un  till'  market,  and  are  itill  to  be  found  there. 
I'uri'  luiiioral  oil  luild  as  Kangoou  can  yei  be 
iilitaln<<<l.  and  is  geiiarally  preferable  to  she 
luixiil  KUlMtitules  referred  to  above. 

(,J'.i:i.)  The  rise  of  tom|ient<iro  witiisnlphnrie 
nolil.ovring  to  the  ailditiuiis  nad  adulterations 
alH.ve  nii'uttniiol,  was  very  variable.  I(  fell 
below  ll»'  FaUr.  In  :i.1  per  eeiit.  of  the  samples 
examiueil,  varied  between  iii'  and  SW  Fahr.  in 
IL'  iH>r  tH>nt.,  and  between  :••>'  and  W  Fahr.  in 
Tluwa  with  a  rise  below  LM' Fahr. 


.   imidi'roble    proportiou    of    oils    other   than 
luiueral. 

(■i'M.1  The  free  addity,  too,  varied  :  but  was 
always  less  when  the  oil  was  puretv  mineraL 
li  i'  freiinently  stated  as  an  objWtioa  td 
miniral  oils  that  they  have  a  tendenoy  t.^ 
devel.ni  acidity.  My  own  experience  is  "that 
mmeral  oils  generally  oeutain  less  acid  tiaa 
oihiT  iiiU.  and  have  little  or  no  tendenov  tj 
deveU...  viiliiy  through  age.  With  min'eral 
oili"  eiily  slight  imlieatiuu*  of  fwe  acid  are  ob- 
tatnetl  with  either  the  alnihol  ar  tlie  mpner 
tent  as  a  general  rule  ;  with  other  oil*  ;he 
aouUiy  Tsnet  from  traiye 


mineral  oils  and  oils  of  animal  or  vegetable 
orit'in.  It  i;  known  as  the  sapocifiaation  teat. 
A  small  quantity  of  the  nil  is  placed  in  a  baain 
or  fiask,  about  doable  the  quantity  of  a 
moderately  strong  solution  (in  alcohol  prefer- 
abl.v)  of  caustic  soda  or  potash  is  added,  and 
n'ell  litirred  in  or  shaken,  then  heated  for  soma 
time  on  the  water  bith  until  the  bulk  of  the 
liquid  has  evaporated  ;  an  excess  of  hot  water 
is  then  added,  and  the  whole  passed  through  a 
filter  and  w&shed.  The  unaaponiGed  oil  re- 
mains on  the  filter  ;  the  filtrate  is  a  solution  of 
the  soap  formed  by  the  combination  of  the 
slkali  with  the  animal  or  vegetable  fat,  which 
we  will  BBsnme  ia  present,  and  if  an  excess  of 
dilute  snlphuric  acid  be  added  to  the  filtrate, 
and  a  gentle  heat  applied,  a  diatiDct  layer  of 
tatty  ucida  will  rise  to  the  antfaoe.  These  acids 
can  be  agaiu  separated  by  filtration,  and  a  sub- 
sequent determination  of  their  melting  point 
will  afford  a  clue  to  their  identification.  A 
pure  mineral  oil  when  so  treated  gives  on  the 
addition  of  eulphnrlc  acid  to  the  filtrate  a 
brownish  cmst  qnite  unlike  the  fatty  acids  in 
appearance.  This  method,  too,  gives  good  re- 
sults when  tried  quantitatively. 

Cbake's  Mi.sbral  Oil. 

(290.)  The  extreme  limits  of  gravity  were 
'8l):(and  -'.>l;),  but  77  per  cent,  lay  between '902 
and  -Ulu.  The  oils  were,  as  the  name  indicates, 
purely  mineral.  They  were  almost  invariably 
free  from  acidity  and  from  corrosive  action  on 
copper.  For  machinery  of  medium  weight 
they  were  good  lubricants.  At  temperatuioa 
approaching  'J2'  F.  they  thicken  considerably, 
and  become  very  viscous. 

Ctlisdbe  Oil. 

(2117.)  Is  a  pure  mineral  oil  oloaaly  re- 
semblii^  Crane's  in  treneral  charactai.  Tyiia- 
driHi-  ttit  ia  similar  to  valvoUne  (Art.  yH)  in 

Watchmakers'  Oil. 

(JV:^.)  The  oil  commonly  used  by  watch- 
makers is  anything  but  aatiafaetory.  It 
always  contains  enough  fre«  acid  to  act  in- 
juriously on  mechanism  so  delicate  as  that  of  a 
watch  or  a  clock.  When  tried  on  copper 
(Art.  'its')  a  considerable  amount  of  the  metal 
is  dissolved. 

(3W.}  In  sp.gr.  M  per  cent,  of  'tbe 
sample*  varied  from  '914  to  -9IS,aiid67  per 
cent,  from  '■.lIi:  to  -917.  Olive  and  notafoot 
oil*  are  the  kinds  generally  used. 

(^ttKi.)  In  m  wai.'hmaker's  oil  the  following 
are  most  iuiiurlaDl  :  —  (j)  Freedom  from 
acidity  and  corrosive  action  on  oopper  or  iron  ; 
(^t  a  low  and  nearly  uniform  viscosity  at  ordi- 
nary and  at  li>w  lemperatuies  :  (.-1  absenje  of 
solid  fit  at  temperaturee  above  32*  P. 

Thi«  last  t.-.'nditi'.'n  canno;  a:  preeeni  be 
in'isleil  on.  fiir  nesriy  alt  watchmakers'  oils 
telidify  at  lem(>eratares  eousiderably  above  3?'. 
Rut  its  in[K>rtanoe  oannoc  be  ovemted.  It 
may  frequently  be  obserTed  lf»t  docks  in  ex- 
posed situatioai  s;op  doxing  winMr,  and  eepe- 
ciaily  at  night.  Taesestoppagis  are  oizoaeioned 
by  the  thickening  or  ihe  aoUdificatian  of  ihe 
oil.  and  the  >.'v>n«-iaen;  increaae  of  friction. 


THE  I20K  AND  STKKL  IHSTITUn. 

THE  spnng  meeung  of  the  Iroa  and  ^tee! 
lnsiiin:e  was  held  las:  wee^  and.  beyo»i 
the  pre^ien;';  adimA.  was  notioeable  for  dii- 
enssionsoa  poinrtof  mevhaniea;  int^ieet.  The 
l>a:aaoe-«h«e:  m^l  a.---oa^:a  s±u>w«>l  taa:  the 
iastitutioa  is  miki=;  t4«ady  progress.  The 
Beti*me:  go'.  J  mecil  was  avaried  to  Mr.  James 
Kiley,  of  tilasf.'x,  :;r  iij  work  icderelopfsg 
the  maaafacrare  -.if  ziilJ  steel.  The  presiiect. 
Mr.  Daaie".  Aia=:*-:i.  i*;:T«*i  aa  isserwuaf 
&d.!?rss.  in  whi;i  he  ~;-rmi  i.'  tie  yr-'peraee 


to  no  tons  per  square  inch^ie  said  it  would  be 
seen  how  many  intermediate  claaaes  of  com. 
mercial  steel  could  be  found.  On  the  gun 
question  Mr.  Adamson  holds  strong  views,  con- 
tending that  the  metal  generally  used  is  net 
the  beat  adapted  for  the  purpose.  There  is  no 
doubt,  he  thinks,  that  the  applioation  of  mild 
steel,  possessing  a  tensile  strain  of  about  30 
tons  both  in  its  longitudinal  and  cironmfersa- 
tial  direction,  wonld  be  a  great  gain  upon  tbe 
older  or  Armstrong  system  of  constructiaj 
heavy  artillery  with  weld-op  wrought  iron 
eoils,  possessing  a  strength  of  22  tons  cinnuu- 
feientially  and  only  12  tons  longitudinslly, 
The  saving  to  railway  shareholders  bj  the 
application  of  steel  and  weldless  solid  rolled 
steel  tires  has  been  estimated  at  1  per  cent,  of 
the  dividend,  and  the  fntnre  developmsot  of 
the  steel  trade  will  moet  likely  lie  in  the  pro. 
ducticn  of  a  mild  weldable  metal,  whether 
made  by  the  Bessemer  converter,  the  Uutia. 
Siemens  open-hearth  prooees,  the  open-luaTth 
dephosphorismg  system,  or  by  the  depho- 
phorising  Bessemer  converter.  The  ateel-iaaktt 
has  before  him  the  chance  of  competing  forou 
and  a  half  million  tons  of  mild  metal  jat 
annum  as  bood  as  it  is  established  thataUd 
will  weld  equally  as  well  as  wrought  iron  ;  in 
which  case  the  country  would  gain  by  a  aariij 
of  750,000  tone  of  coal  pec  annum,  while  the 
metal  employed  wonld  be  stronger  and  soiiie 
what  lees  in  weight  to  perform  Uie  same  raA. 
In  the'ooorae  of  the  disoossion  Sir  1.  L.  Bell 
referred  to  the  part  played  by  Mr.  Adamna 
in  increasing  oui  knowledge  of  the  propertia 
of  iron  and  steel.  The  iniluence  of  tempoa. 
tnre  in  conferring  what  was  known  as  tainpei 
on  steel,  said  Sir  L  L.  Bell,  had  been  knows  h 
long  as  the  substance  they  now  recognised  u 
steel  had  been  used  by  the  human  race :  h«t 
tfaoae  finer  distiactions  with  regard  to  the 
temperature  of  steel,  so  far  as  it  affected  its 
tensile  power,  were,  he  believed,  first  mads  the 
subject  of  practical  and  technical  inqaiijbf 
Mr.  Adamson.  In  addition  to  that,  Mr.  Adaa- 
son  at  an  early  period  f  orcMW  the  gnat  utility 
which  wonld  nnilt  from  uing  steel  of  iigiec 
strength,  and  by  that  means  to  develop  ths  ooa- 


atruction  of  what  was  known  aa  the  oompaBad 
engines,  and  he  believed  that 
ktedeveu  a  quadruple  oyliadei. 


system  of  steam-engines,  and  he  b 


The  pnre  mineral  oiX  wld  as  Rang>.>7::. 
becvm-  very  thiok  at  temperafAres  near  the 
freer;a^'  point.  The  temj*ta:are  a:  which  fa; 
bef  IBS  to  deposit  ia  the  mixed  otl*  varies  ;r..'= 
;i;  to  -  '   Fahr. 

,,--■:  1  Besides  the  d:ffeiwau-e  in  the  hw  of 


Sir  J.  Eitam,    following,  ^said    there  * 
donbtthat  the  introduction  of  steel  for  boiler 

Slates  would  have  been  nnaided  many  yean  if 
[r.  Adamson  had  not  inititated  the  eanfal 
BTsiem  of  testing  all  the  materials  he  asei 
before  be  applied  ih«m.  Mr.  Adamaan  hal 
hit  the  blot  in  the  use  of  sieel  u  a  material  ia 
his  phrase  "  inappropnaie  application.~  SmI 
makers  knew  that  eogineecs  and  otheia  hsd 
aitempted  to  foroc  the  oae  of  steel  into  tka 
same  forma  and  by  the  same  methods  aa  wsa 
applied  to  iron :  bat  Mr.  Adamon  had  ihon 
the  laws  which  ahoold  be  obeyed,  and  in  that 
way  had  opened  out  pifisf  rrta  iiftia  iiiiiiil  rna  - 
■nmption  of  steeL 

Sir  B.  Samaelitm  read  a  paper  oai  ihe  Tenl  ' 
Steelworks,  which  led  to  a  ahorx  diaenaakai  al  ; 
to  the  a««Miiy  foe  'nA^ng  a.t*  tnaifcen  ana 
chat  Continenal  cv 
piling  their  wsna 

B::Eiinjhaa.  read  a  paper  en  a  patent  OB- 
[usi:e  sieel  and  iron,  wh^d  be  conteaaled  il 
aiipvd  for  sz:h  pcrpoees  as  az>s.  ehaiai, 
boiler  r!a:ea.  t^  aa  i:  eombiaea  Ibrooi  inn  if 
a  high  •]!u1::t  viiji  miLdfseel — in  other  woid^ 
by  tarroaadi^  wi:h  <<r  ia'aeiiiisg  a  tmiel  a 
itraais  o'  high  qsal^ty  inn  ia  mild  opea-btaith 
stieeL  aac  aobse^a^^  roLiar  iowa  the  iagM 
inu  bai«-  p'sTaa  oc  acy  daami  sectiea  in  ihl 
""'—"7  way.  T^  nim'-wTairioa  waa  nsUf 
efCL'^eii  da:i={  vae  'mav-^  opexatioii.  aajfile' 
me^-ed  ^y  tbe  w^k^  pu  s^cs  tiae  ■""—"'  4 
the  ts'Meqaact  Swf-g  aai  irillisg.  wJhb  iha 
s=rfaoK  ei  the  aaee^  aai  zr:-  were  perfedlj 
welieii  XjgMhff.  W^seve- lae  fiiihed  awe* 
-lif h:  "m^  lie  ir-e  aai  aaeel  ;«niai3sd  aliamsadi 

to    smz    wcilEiaj  oaid  ec  hue  <a  w  "ffS^ 

ma=:;<^^iea   ^  emrl  w^  pcaetiaUy.  m> 

.    sreel  :t  -Jm  si^aeal  {xal::?.     Be  ciaiaed  f* 

jcveae  five  a  ■na'jLt'ar  paaaea^ 
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gat  the  other  papers  read  was  an  able 
ion,  by  Mr.  J.  Eiley,  of  the  effeota  of 
:  methods  of  treating  mild  ateet  in  the 
stare  of  plates,  in  which  he  eaid  that  as 
imount  of  "work"  which  ahonld  be 
;he  Btee!  in  the  production  of  plates,  he 
le  to  the  coDolnaion  that  if  they  wantoi 
*  eteel,  without  carinfjr  greatly  about  ite 
f,  abundance  of  work  shonld  be  pat 
;  but  if  they  desired  a  plate  of  medium 
1  and  of  high  ductility,  thej  most  not 
ticessive  amonut  of  work  upon  it ;  and 
would  increase  the  ductUitr  it  mast  be 
i  carefally  after  rolling.  With  regard 
roc&as  of  annealing  as  a  coireotlve  ' 
done  to  plates  in  TariooB  ways,  it  w 
but  he  was  clearly  of  opinion  that 
4  the  ordinary  operations  of  an  efficient 
}rks  were  concerned,  annealing 
ry,  and,  if  carried  out,  was  of  donbtful 
This  paper  led  to  an  interesting  dlscas- 
the  course  of  which,  Mr.  Parker,  chief 
r  ot  Lloyd's,  gare  the  result  of  his 
'Btions,  which  are  couaistent  with  the 
nts  of  Mr.  Riley,  but  opposed  to  those 
f  some  of  the  great  steel  makers  in  this 
'.  He  qaite  agreed  that  much  injaty 
ae  to  the  ateel  after  it  left  the  ateel 
in  the  course  of  manipulation.  Mr. 
conGrmed  Mr,  Parker  a  views,  and  stated 
the  occasion  of  a  recent  visit 
■'s  works  at  Newcastle  he  was  very  mnoh 
id  by  the  owner  of  the  works  showing 
te  samples  on  which  tests  hnd  been  made, 
irming  him  that  all  the  specimens  came 
^te  heat.  The  series  went  on  improving 
ty  until  the  last  sample  showed  a  beauti- 
irial  of  a  silky  appearance,  and  with  very 
rable  elongation  and  diminution  in  the 
the  point  of  breaking.  That  material 
'er  hail  any  work  upon  it,  but  was  taken 
from  the  casting.  Mr.  Spencer  said  the 
orttSsd  the  ideas  he  hod  had  for  a  very 
ne,  and  it  seemed  that  the  minority  wl 
'.d  those  views  were  now  beginning 
).  He  oonaidered  that  the  applioatii 
lanical  work  to  steel  was  a  very  barbaroas 
treating  it.  They  must  consider  that 
ts  a  homogeneous  crystal  Usable  material, 
t  were  treated  rationally,  as  such  mate' 
■old  be  treated,  be  thought  tbnt  many 
mishaps  and  incongruities  which  had 
d  would  never  have  taken  jilaco.  With 
to  forgings,  he  thought  tbey  ivonid  be 
insnte  as  good  resulti  in  the  form  of 


c«atiiig8  EUi  if  the  metal  were  treated  by  the 
hammer  or  the  mitL  In  the  manufacture  of 
ontnk  shafts  especially  the  forging  system  was 
very  barbarous;  it  was  subject  to  every  con- 
ceivable physical  condition,  and  if  the  crank 
did  not  fail  it  was  simply  by  mere  accident. 
One  of  the  crank  shafts  cast  by  his  firm  had 
donea  mileage  of  200,000  withoat  anyaccidenc. 
The  last  remark  brought  oat  the  intimation 
from  Sir  J.  Kiteon  that  he  coald  show  crank 
Biles  unbroken  which  had  been  forged  in  the 
way  the  best  Yorkshire  makera  adopted,  and 
which  had  a  histery  of  530,000  miles.  Kot- 
withstanding  the  prediction  of  the  president 
made  at  the  Paris  meeting  nine  years  ago, 
his  firm  had  made  more  iron  since  than  in  any 
previooB  nine  years  of  their  existence.  Sir  J. 
Kitson  said  they  knew  the  uncertainty  of  cast- 
ing, the  impossibility  of  discovering  any  in- 
ternal flaws,  and  the  great  responsibiUty  which 
railway  directors  and  engineers  were  under  in 
running  axles  at  enormous  speeds,  and  until 
there  was  some  means  of  diacovering  absolutely 
the  aoundneas  of  castings  it  was  unwise  and 
imprudent  to  embark  more  without  a  much 
larger  experience  upon  cast  ailes,  having 
regard  to  the  eicellent  results  which  were  still 
given  by  ailes  which  bad  been  forged, 

Mr.  Turner,  of  Birmingham,  read  a  paper  on 
"The  Separation  of  Silica  from  Cast  Iron." 
Fibrous  silica  is  produced  by  a  fractional  oxi- 
dation of  fused  silicioua  iron,  usually  by  an 
atmosphere  rich  in  carbonic  oxide. 

Two  papers  on  ''  Bisic  Slag  "  were  read,  one 
by  Mr.  Percy  C,  Gilchrist  and  the  other  by  Mr. 
J,  E.  Stead  and  Sir.  C.  H.  Ridsdale.  In  both 
the  value  of  the  phoaphorio  slag  for  agricul- 
tural purposes  waa  referred  to  as  the  chief 
point  of  interest,  and  contrary  to  statements 
which  have  been  made,  it  was  asserted  in  both 
papers  that,  properly  treated  and  applied  on 
suitable  soils,  the  basic  slag  is  a  valuable 
manure.  The  usual  votes  of  thanks  brought 
the  meeting  to  a  close. 


SMITH'S    APPARATUS   FOR   QRIND- 
ING  TWIST  DRILLS. 

THE  apparatus  shown  in  the  illustration  i! 
a  device  for  grinding  twist  drills  and 
other  tools  (tf  that  nature  with  exact  and 
uniform  cutting  edges,  and  haa  been  patented 
by  Mr.  G.  P.  Bmith.  of  Tunbridge  Wells.  It 
consiata  of  a  frame  S.  IV  L  fixed  to  a  horizontet. 


bench  or  other  support  near,  or  fixed  to  the- 
f lams  of  the  gMndatone,  of  which  X  Y  is  the 
horizoatal  BOrfoCA,  on  which  the  drill  is  ground. 
In  this  frame  and  between  two  Bimilar  upright 
guides,  of  which  0-  W  H  is  the  front  one,  is 
hinged  at  G  a  frame  A  B  C  D,  which  can  move 
0:1  the  hinge  in  the  vertical  plane  perpendicular 
to  the  aide,  and  passing  through  the  axia  of  the 
atone.  In  this  frame  A  B  C  D  is  Stted  a  cylin- 
der or  other  body  of  revolution  Q  T  S'  R  which 
can  be  rotated  in  the  frame  by  means  of  a  shaft 
P  hxed  in  the  oylinder  and  terminating  in  the 
handle  R',  the  axia  of  the  cylinder  being 
in  the  aforesaid  vertical  plane,  and  in- 
clined to  X  T  at  an  angle  of  about  50°. 
This  cylinder  is  bored  to  receive  a  drill  F  S,  the 
axis  of  the  drill  being  inclined  to  that  of  the 
cylinder  at  an  ai^le  of  about  10^  represented 
by  the  angle  F  S  U.  the  two  axes  interaectiog 
at  S  in  the  line  X  Y.  From  the  frame  A  B  C  D 
there  extends  an  Arm  0  V  in  which  a  shaft  M 
is  titted,  containing  a  wheel  N,  which  rests  on 
the  grindstone  and  revolves  in  the  same  plane. 
If  a  drill  be  fixed  in  the  bore  so  that  the 
edge  of  the  cutting  lip  rests  on  the  stone  in  the 
line  X  Y,  and  the  grindstone  be  turned,  the 
cylinder  being  at  the  same  time  rotated  by 
means  of  the  handle  R',  the  effect  will  he  to 
force  the  lip  of  the  drill  down  upon  the 
:;tou:>,  more  toward!  theouteideof  the  drill,  and 
less  towards  its  axis,  and  the  resalt  will  be  that 
the  lip  will  be  ground  with  a  required  clear- 
ance ot  >bont  10°.  The  wheel  N  running  on 
the  stone  close  to  the  point  of  the  drill  regu- 
lates the  grinding,  which  can  be  greater  or  leaa, 
hy  means  of  an.  adjosting  screw  on  the  shaft 
M,  It  also  [neutralises  Uie  effects  doe  to  in- 
eqaalities  of  the  stone.  It  the  drill  be  with-, 
drawn,  turned  through  an  angle  of  IBO"  and 
rctixed  in  the  bore,  the  other  and  opposite  lip 
will  be  ground  in  the  same  manner,  and  thus 
the  drill  will  be  evenly  formed  as  to  both  lips. 
The  moat  important  part  of  the  invention  con- 
sista  in  the  drill  being  fiiod  eccentrically  in  the 
rotating  cylinder  aa  above  deacribed.  Thia  tool 
U  most  conveniently  placed  aa  above  described, 
but  it  can  be  used  in  other  positions  on  the 
grindstone  or  emery  or  other  wheels,  whether 
of  a  cylindrical,  or  plane,  or  other  forcn.  To  fix 
the  drill  in  required  position  a  collar  0  is  fixed 
on  it ;  in  the  lower  aide  of  O  aro  inserted 
two  projections  Z,  Z',  180'  apart.  A  slot 
Z  inthenpperfaoe  of  the  cylinder  QTS'Rt*^ 
ccivesthe  proiectwc  t  ^"st  <««  "iSiivOJS^ 'A '^^ 
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tioD.  OnthsBhafb  Pis  fitted  a  milled oollor B 
in  whicli  is  cut  a  thread  Bttiug  a  Bcrew-thread 
on  P.  This  milled  collar  on  being  Bcrewed 
down,  presses  on  the  shcnliler  of  the  collar  0, 
and  thus  damps  the  drill  immovably  in  the 
cylinder.  On  rsTeiaing  the  lorevr  motion,  the 
milled  collar  mo»e8  upwards  io  as  U  allow  the 
collar  O,  with  the  drill,  to  be  withdrawn  and 
reBxed  at  an  angle  of  180°,  and  again  clamped. 
The  frame  G-  W  H  is  made  to  slide  in  a  grooved 
plate  K'L'  by  means  of  an  armor  crank  i, 
attached  to  the  oyUnder  and  connected  with 
E'L<  at  ?,b7  the  rod  il,ao  that  as  the  grinding: 
proceeds  and  the  cylinder  ia  simultaneously 
rotated,  the  frame  A  BCD  with  the  drill  Is 
moved  forward.  By  this  means  the  drill,  not 
being  confined  to  one  cylindrical  portion  of  the 
grindstone,  is  prevented  from  unequally  wear- 
ing and  furrowing  the  stone.  The  angles  of 
Ml',  10°,  and  00°,  are  not  necessarily  the  oorreot 
angles,  but  are  selected  for  the  purpoee  of  illos- 
tration.  For  the  same  reason  the  drill  is 
apokea  ol  as  fitting  the  bore,  though  this  bore 
is  better  fitted  with  a  chuck  or  other  device  for 
holding  drills  of  various  sizes.  The  term 
.cylinder  also  is  used  for  any  solid  of  revola- 
■tion,  or  any  body  parts  of  which  could  belong 
to  snch  solid.  In  practloe,  the  edge  of  the 
-cutting  lip  is  generally  better  not  t«  be  eiaotly 
lEvthe  line  XT  when  the  grinding  oommenoes, 
but  advanced  more  or  less,  according  to  the 
degree  of  bite  reqaired  to  be  given  to  the 
cutting  lips.  This  is  effected  by  an  adjustable 
slot  m  n  attached  to  A  B  C  D,  in  which  slides  a 
pin  h  affixed  to  the  cylinder  at  g.  The  position 
of  this  slot  determines  the  point  on  the  stone  at 
which  the  grinding  is  to  commence  ;  and  ite 
length,  say  90°  more  or  less,  the  ang^ulac  snper- 
ficies  of  each  lip  to  be  turned  towards  the 
grindstene,  without  intruding  on  or  injuring 
the  edge  of  the  other  lip. 


THB  CnSHUAV  CENTRE  PUnCH. 

THE  centre  punch  illustrated  in  the  annexed 
engraving  is  being  introduced  to  this 
country  by  Messrs.  Buck  and  Hickman,  of 
2S0-1,  Whitechapel-road,  E.  It  ia  made  by  the 
Cushman  Chuck  Co.,  o(  Hartford,  Connecticut, 
and  wUl  accurately  centre  any  piece  of  work 


?mifflellsd  iron.  Plica  It  out  of  doon  on  ■  atova 
;haviDE  eevsral  lengthi  of  itove  pipe) ;  tbe  kettle 
should  navg  a  doaa-flttiag  oovar,  to  be  tued  only  in 
in  amargenay.  Fill  tbe  kattla  one-tbird  to  one- 
lialf  full  of  puca  linieed  oil ;  atart  the  fire,  plaaing 
JjeaCoTesa  th&t  the 'wind  will  wifC  any  fames 
from  the  oil  away  tiom  the  ficepUoa  of  the  stove. 
Itaiie  the  heat  until  a  slender  stick  of  dry  pine 
'ood  ia  absrred,  or  beoome*  oarboniied  on  ita  >ur- 
-  ..,  when  tbroat  into  the  oil  to  atir  iL  Watcb 
the  oil  oirefully,  and  if  it  takes  fira,  eitinguiah  by 
reiing  the  kettle  quieklyi  it  is  well  to  set  the 
ver  on  at  fint,  keeping  it  loouly  oovered.  Boil, 
this  high  heat,  from  one  to  two  hours  and  until 
.  e  oil—ai  ahown  by  a  few  dr<^  cooled  on  a 
loetallis  pUte— ia  thiak,  viaoid,  and  very  atriagy. 
'  lid  bava  a  red-brown  colonr.  When  quite 
aample  of  thia  "  cooked  "  oil  ihonld 


>vhat 


mble 


ndiarahber.     Wben    intBcientty 


treated  with  heat,  aitinguiah  thi 
~~nr,  let  tha  sua  ahina  on  the  hoi>  luus,  icb  i^uosu 
it,  and  let  it  aettle.  After  a  abort  time,  while 
.  .  atilt  hot,  deant  the  clear  portion,  and  vheu 
this — which  we  will  oall  "  vamiib  gum '  — becomes 
merely  warm,  tbin  it  with  recently  leatified  oil  of 
turpentine  until  it  has  the  oonaiateacy  of  a  auitable 
Tarnish.  Uark  this  "  Balloon  Vamiah  No.  1." 
This  ia  the  varniah  used  by  John  Wiie,  the  ei- 
perienoed  atlronsut,  and  othera.  Tha  regular 
iramish  makera  can  readQy  do  the  above  desoribad 
irock,  having  all  the  appliancea  j  but  some  of  them 
trill  adnltarato  the  linieed  oil,  or  not  give  proper 
oare  and  attention  to  the  procesa.  Second,  take 
pure  oaoutchouo  (Lndiambber),  and  with  a  wetted 
Icnife  cab  it  into  ahreda,  whiuh  let  dry  ovarnight, 
<ir,  more  quickly,  in  the  bud.  Diaaolve  thia  caoat- 
[ihouc  in  hot,  reoeutly  rectified  oil  of  turpentine, 
to  the  oonaiatancy  of  paste.     It  ii  ~""  '"  '"'  """ 

"ubbar  lie  in  the  sold  turpentine ,  —   .. 

•      •       -  ..  = L_.u      -Pq  I 


day  < 


[lefcra  warming  it.     Heat  ... 

rjnantity  of  "  Balloon  Varnish  No.  I,"  containing 
lOOoz.  of  the  afoceaaid  "  varaiih  gum,"  add  a 
quantity  of  the  rubber  tarpentine  paste  contamins 
Chiz.  at  pure  oaoutchono  \  plaoe  on  water  bath,  and 
thcrouBhly  incorporate  by  atirciug.  Mark  tbla 
"  Balloon  VarniBh  No.  2."  It  waa  used  by  GiSard 
in  aonstiucting  hit  great  captive  balloon  at  the 
Paris  Eipoaition  of  1S78.  It  la  batlar  to  give  three 
or  four  ooata  of  thin  varnish  than  two  or  three 
ijf  thicker  varnish,  beoauae  the  pores  of  one  coat 
trill  not  coincide  witb  thoae  of  another,  and  the 
(abrio  is,  therefore,  leas  permaable  to  gaua.  It  is 
Fecommendad  Chat  the  cloth  for  the  balloon  be 
given  one  coat  of  "BaUoon  Varnish  No.  1,"  naed 
thick  (but  thin  enough  to  readily  impregnate  the 
ulothj,  or,  better,  two  coata  of  the  varnish  used 
thinner ;  then  one  oi  two  coats  of  "  Balloon 
Varnish  So.  2."  In  each  ease  the  drying  of  each 
iioat  should  take  plaae  in  warm  snulight  and  a 
dry  day;  when  the  air  is  not  moiat  or  "  muggy  " 


SHOULD    WE   EAT  SALT  OR  NOT  7 

THE  praotioe  of  aalc-eating,  saya  Dr.  Ailinaoo 
in  the  Iferily  Timti  and  £clio,  ia  a  wide- 
6pread  one.  No  doubt,  fitat  started  as  an  accident 
cir  peauliar  taste,  it  spread,  and  i>  now  kept  up  like 
many  other  evil  things,  becauae  it  has  tha  aanotion 
uf  usa^  and  antiquity.  The  habit  of  eating  salt 
is  not  oataral,  aa  anyone  may  judge  for  himaelf 
if  be  will  only  -=-  ^'    -  ' ' -"  "--  — 


hat    IS   ronnd    ova!   square,  or  of   any   geo- 
metrical  figure  from   |in    to   IJin.  diameter. 
Uic  illustration    3  almost  self-explanatory: 
It  novitea  may  be  told  that  all  that  is  neces- 


VARNISHES  FOR  BALLOONS. 

'pHE  following  are  recipes  fur  preparing  the 
L  varnishes  ganerally  uaed  foi  coating  gaa 
■  illouna   by    the  most  eiperienoed  aeronauts;— 

t-'jnc  procaze    a    Ivgo   kettle  'of   caat-iron   (n 


aalt,  nor  will  the   nn 

sting  aalt,  but  ha 

s  no  batter  for  so  doi 

•eter  the   Great  that  he   tried  to  aoout 

salt  water  instead  of  ordinarj 

iriment  faUed,  and  mi 

iuring  the  trial  a> 

sailed,  by  the  ohei 

aiaeral  widely  dial 

ibuted  all  over  tha  ea 

a  found    more  or 

t  mos' 

ta,  and  of  the  fluids 

ua  found  in  the  minan 

able,   and  animal 

objection  to  its  use 

constituent  of  the 

:ethat  il 


,  and  tl 


'gna  that  beoauae  ashes  wars  foonii  in  the  Sre- 
.  lace,  that  therefore  the  Gre  moat  be  fad  wift 
ashes,  as  that  beoause  salt  is  foond  in  the  tisnai, 
that  therefore  yon  mnst  eat  salt.  Penona  who  lat 
brown  bread,  green  vegetables,  nlada,  andfrnihi 
"  I  all  the  aalt  required  by  the  system  fmn 
foods.  A  human  being  has  no  more  right  la 
imm on  salt  than  ha  has  to  sat  i^osphatiaot 
lime,  iron,  manganeae,  or  any  other  minoral.  Tha 
blood  and  tissues  oootain  all  these  aalti  in  iolntioB, 
does  not  make  it  a  neceuity  for  u  (o 
)nr  system  will  abstract  all  it  reqnira 
it  we  will  only  give  it  proper  fooda,  loah  si  I 
before  named.  What  are  the  resolta  it  wa  tat 
salt?  The  resnlte  are  many  and  varied,  bntlvill 
only  mention  a  few  of  tha  most  evident  SsU 
atimulataa  the  appetite  and  so  we  over-eat,  iid 
'~am  over-feeding  oomes  seven-tenths  of  oir  sil- 
ents.  In  the  aUmaoh  aalt  oansaa  acidity  ud 
lartbnm.  That  it  irritates  the  stomach  wesll 
know,  for  salt  and  water  is  a  oommon  remedy  uiti 
to  make  a  person  vomit.  Salt  being  nzj 
soluble  in  all  fluids  is  quickly  absorbed  by  thi 
blood-vessels  of  the  stomach,  and  taken  iDto 
the  blood.  As  a  oanaequenee  it  thlokeni  tb 
blood,  makes  it  denser  than  it  should  tn, 
and  oaoses  the  sanaation  called  thirst  To 
nenoh  this  flnids  most  be  taken.  If  only  wata 
i  consumed,  than  digestion  ia  delayed  for  half  is 
.onr,  aud  the  kidneys  have  to  do  mora  work.  !i 
tea,  coSee,  beer,  or  other  injurious  liquids  in 
'  unk  to  quench  this  thirst,  then  we  mnst  boIk 
am  diseases  produced  by  these  fiolds,  beola 
'Crtaiing  tbe  organs  named  above.  Sutdals]! 
digestion,  as  much  as  will  lay  on  a  aixpcmsa  dthf. 

ing  digestion  for  at  least  half  an  hour.    ""' 

the  apparent  results  noted  by 
lervers  :  what  the  othereSeets  ar«  we  aomaaan 
know;  but  that  disease  must  arise  from  iti  b» 
lal  use  all  oaref  ul  physiologista  most  admit. 
Soma  one  may  ask.  Are  there  not  diseasca  wkU 
ill  come  on  if  we  do  not  take  aalt  in  our  bnit 
'o  this  I  answer  No;  no  disease  can  arise  as  aeO' 
iquence  of  abstaining  from  aalt  I  may  bsn- 
-liuded  that  prisoners  were  said  to  have  im 
devoorod  alive  by  worms  in  the  prisons  of  Sot- 
'---'  'laaaase  tha  persons  in  authority  stoipd 
alt.  Thia  I  at  onoe  biaud  aa  a£e.  lou 
find  any  autbentio  record  of  it{  it  it  is 
e  lie,  bat  none  the  lasa  a  lie  beoansgoll 
it  this  statement  I  can  bring  forward  full 
1  this,  that  I  know  persons  who  have  Und 
tor  years  and  have  yet  carefully  abstained 


it  mistaken,  at  oo 


:>t  prevent  worms,  neltlHC 
I,  long  worms,  nor  thread  worms,  ncr  do 
I  booka  advise  salt-eating  asaremadf. 
ways  oome  from   pre-existing    mvnL 

lishad  lie.    ThemorJ 

to  use  salt  modacMelr 

better  they  will  be,  and  do 


it  force  your  children  to  take  it 


utility. 


ehonld  never  be  naed.     Man  is  not  fltted  f< 
absorbing  mineral  matter,  and    if  he  takes  sue 
material,  either  as  salt  or  in  the  form  of  medicin 
he  mnst  do  himself  harm.    The  only  way  that  mi 
may  take  oommon  salt  or  mineral  matter  is  wh( 
it  forms  an  actnal  part  of  tha  food  that  he  eal 
In   other   words,   the   fraita,  grains,   and   vage- 
tablaa      contain     all     the     salts     necessary    for 
our   ayatams,  and   if   we   add  more  we  do  wrong 
and   injure   ourselves.    The    tact    that    salt   is 
fuDDd    in    all    onr    tissnes    and    fluids    ia    no 
argument,  for  most  of  it  got  there  because  it  was 
added  to  tbe  food.    Again,  if  no  salt  were  eaten. 
aud  yet  it  waa  found  in  our  aysMms,  we  ahould 
know  it  waa  got  from  onr  food,  and  kept  there  by 
the  body  for  its  own  pnrpoaes.    You  might  as  weu 


A    QUICK  METHOD    OF  HOUHUHS 
DRY  OBJECTS.' 

THERE  is  a  certain  class  of  mietosoopiaobjagla 
Chat  need  little  or  no  preparation  tor  meant 
f,  and  require  no  protection  beyond  a  well' 
lured  glass  cover.  Many  of  these  objaots  si* 
erasting  and  in  some  degree  valuable;  bnttlM 
croBcopiat  considers  them  hardly  worth  ttM 
luble  uf  mounting.  For  suah  objects  tha  mcthid 

'-    -,he    anneied  engravings    is   of  gWBl 

it    permits    of    inclosing    the  Objert 

quicKij,  uuuipletely,  permanently,  and  in  preaaot' 

able  form;  and  while  it  aeema  especially  adajAad 

to  aaah  objecte  as  are  common,  and  liable  to  lemsta 

aumounted,  it  is,  of  course,  applicable  te  almoK 

any  dry  object.    To  carry  out  this  metiiad,aolf 

two  aiticlee,  in  addition  to  those  usnally  poaseaaei 

by  DUcroBcopista,  are  required  ;  one  being  theriu 

with  an  internal  flange  at  tbe  top  and  an  eilansl 

flange  St  the  bottom,  the  other  a  beating  tool,  ooa- 

sisting  of  a  ring  of  brass  attached  to  a  BnitablB 

handla-     The  rings  of  which  the  walls  of  tha  calk 

are   formed  are   spun   or  stamped  from  disea  of 

UritaQDis  metal,  sheet  brass,  or  other  ehaat  matsl, 

with  a  narrow  internal  flange  or  fillet  at  the  W 

for  receiving  the  cover  glass,  and  a  wider  aitffnsl 

flange  at  the  bottom,  fur  attachment  to  the  slid* 

The  rings  vary  io  depth  according  to  tha  defAh  of 

cell  required.    Tha  unJar  aurf.ce  of  eaehringiB 

n^nf^rl  orith  thlck  sballac  varniah,  and  allowed  to 

>ughly.    When   the   varnish   is    dry  sni 

bard  a  clean  cover  gUaa  is  dropped  into  each  ria£ 

id  tha  ring  is  placed  bottom  upward  on  tha  wirsr 

]g  stand  and  heated  until  the  shellac  malta  tad 

loroughly  covers  tbe  edge  of  the  cover  glass,  fk* 

ing  ia  now  allowed  to  ooui,  whan  the  cover  wifi  bj 

Bsdy  for  osa.     It  will,  of  oourae,  be  nndaisIM' 

list  a  quantity  of  rings  and  ooveri  are  tfaM  p*" 


*  B;a.U.H0PU5Slatha. 
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id  held  ia  ra(rTg.     la   tmel,  [t  ia   to  be    Dicioni. 
bat    the  msnafwrtoren  of    mioroioopiit*'    of  heat  thi 
will  forniib  the  ring!  and  ooren  thug  pie- 


ibjeot  to  be  protected  ia  ittaohed  to  tbe 
-  Tama  of  Demeat,  In  the  uiiul  w,y.  A 
tAJning  ■  glut  oover  ii  u-nuged  otct  tlie 
ind  the  heating  tool  1*  wanned  and  plaeed 
a  ontei  flange  of  the  ring,  u  ihown  in  the 
1  view,  Fig.  2.  B;  thia  meuu  saffiaient 
mparl«d  to  the  ling  to  melt  the  ahellaa 
It  portion  tooohed  by  the  heating  tool,  and 
to  atCaob  itself  tn  the  glut  alide.  It  la  the 
an  imtant  to  oovsi  an  objeot  in  thii  way. 
■lide  needs  no  farther  GoUh  ;  but  the 
'  mnj,  if  he  ohoaae,  laoqaer  the  ringi  to 


.__  ..  jorption  by  one  of  tbe  anrfi.^., 

by  tbe  othei,  and  the  oondaction  thcoagh  the 
thiokneu  of  tbe  metal;  nnder  ordinary  eiienm- 
ttanoea  the  qnantity  of  heat  wbioh  the  metal  ia 
able  to  transmit  ia  mncb  neater  than  that  which 
it  has  to  trinemit.  It  followa  from  this  tfiat  if, 
instead  of  using  platea  made  in  diSeicct  ways,  we 
ahoald  nie  platai  traversed  by  ribs  or  bars  project- 
ins  a  certain  diitance  into  the  two  Saids,  gaseons 
and  linnid.  one  of  which  ia  to  impart  heat  to  the 
other,  in  thus  inoceaainB  tbe  extent  of  aorfaoe  in 
oontaotwith  the  two  Snids  we  wonid  largely  In- 
oreaae  the  eSect  prodnced." 


boiler*,  have  the  adTUitage  of  presenting,  with  the 
aame  total  cross  area,  a  mnoh  greater  beating 
anrlaoe,  bnt  they  do  not  abaorb  as  mncb  heat  as 
their  total  extent  and  the  h^h  conducting  power 
of  the  metal  wonld  make  nt  suppose.  The  gases 
which  enter  the  tubes  ran  in  parallel  lines  to  the 
oatlet ;  those  parts  of  the  gas  which  are  in  contaot 
with  the  snrfaoe  of  the  tabe  are  well  cooled  ;  but, 
at  they  form  always  tbe  exterior  part  of  the 
gaaeons  stream,  they  oonstitnte  a  surface  or 
wrapper  with  vbtj  little  oondaotlng  power  for  the 
beatof  thegas  which  ia  in  the  oectral  pari  of  the 
tab*,  and  finally  the  total  mass  reaohee  the  ohimney 
witbout  parting  with  a  sufficient  quantity  of  its 


ordinary  balsam  monnt  to  inoreasa  its 
.  By  applying  to  tbe  ring  a  suitable 
a  liquid  cell  may  be  made.  The  object  to 
ited  in  the  liquid  cell  ia  wet  wilb  the 
od  placed  on  the  slide.  Tbe  ring  is  then 
in  the  manner  aboie  deacribe<n  and  tbe 
afterwards  introduced  iulo  the  cell  through 
nre  previanaly  made  in  the  side  of  the  ring. 
irtnre  is  stopped  with  cement,  applied  viUi 

aldns-   ths  Power   of  mn   Objective. 

rtten  desirable  to  diminish  tbe  ma^ifying 
t  an  objective,and  at  the  same  time  increase 
^ttation.  For  example,  if  one  potsetse*  a 
2in.  objective,  and  desirea  to  examine 
like  minerals  in  the  natural  state,  cryatala, 
0.,  be  will  find  it  □eoeaaar;  to  foena  up  and 
lOD  the  object  to  aee  it  io  all  parts.  A  Sin. 
bjeative  would  fumisb  tbe  deaired  power, 

ireasi  the  foosl  length,  and,  at  the  aame 
large  tbe  field  and  deepen  tbe  focus,  it  is 
essary  to  place  a  double  convex  lens  of, 
focna  about  half-way  down  the  draw-tube. 
'  a  leni  is  the  reverse  of  that  of 


ifier. 


IBBED    BOILEB    lUBEB.' 


being  equal,  as  tabes  o(  aii  mHres  (2a6iin.).  This 
shows  very  clearly  the  neceaaity  of  obtaining  the 
heat  which  eiials  in  the  centre  uf  the  tube,  and  it 
ia  this  which  bailed  U.  J.  Serve,  of  Givors  (Uhone], 
to  seek  for  an  increase  in  the  surfaces  of  contact. 
He  has  reached  this  end  by  substitutiug  fur  the 
ordinary  smooth  tube  a  tube  carrying  inside  longi- 
tudinal ribi,  and  to  this  be  has  given  tbe  name  of 
ribbed  or  Eoncd  tube  (luie  d  ailrroa,).  He  has 
I  thus  been  able  to  utilise  a  much  greater  proportion 
>f  the  gstea,  as  we  shall  show  later. 


explained  by  the   ; 


it  abeorptii  ..  ._  .  ... 

(ingaurface.  This  fa 
IS  quantity  of  gas  wh: 
ithont  coming  in  coatact  with  their  walls. 
dating  power  of  gas  being  almoat  aothing, 
vs  that  tbe  transmission  of  heat  can  only 
a  by  contact.  Tbe  solution  of  tbe  problem 
in  the  increase  of  tbe  aurface  of  contact, 
is  Treatise  on  Heat,  Petiet  sayi:— "Tbe 
iiaion  of  beat  can  be  iacreasedby  snctbei 
jng,  which  bas  not  been  put  in  practise, 
li^,  in  certain  caaes,  might  be  very  effi- 

II.  Chouimiie.  Englnier  ot  tbe  ForKPs  ol  L. 


Thi 


le  conductiug  power  of  the  metal  tianimits 
ediately  to  the  surface  of  the  tube  the  heat 


of  riba  arranged  regnlarly  around  the  tube  may  be 

or  leaa,  and  ten  in  tubes  of  greater  diameter ;  their 
projeotion  into  tbe  interior  of  tbe  tube  from  8  to 
15  millimetres  (?>-  to  Km.),  and  thair  tbiofcness 
from2io3mil1imbtrea  [j, in.  to  Jin.)  The  accom- 
panying cuts,  Figs.  1  and  !,  abow  two  specimen 
tubes,  one  of  about  Zin.  and  one  of  3  jin.  diameter 
given  on   tbe   cuts  are  in  mllli- 


miitrea.  Under  these  conditions  the  manufacture 
of  the  tubes  will  present  nodiSsalty,  and  tbe  price 
will  be  only  slightly  greater  than  that  of  tbe 
ordinary  smooth  tnbea  (La  Soci^t^  Industrielle  et 
Commerciale  dea  Hetaax  has  already  delivered  a 
number  to  the  inventor,  and  is  neROtiating  with 
bim  for  the  exclusive  right  to  manufacture  them). 
We  can  also  add  that  these  tubes  can  be  cleaned 
out  as  easily  as  the  ordinary  tubes  by  means  of  tbe 
tube  bmab.  It  will  also  be  poaaible  in  case  of 
wear  in  tbe  end  near  the  fire-box  to  piece  out  tbeae 
tnbes  with  an  ordinary  tube  of  the  same  dia- 
meter, without  leniibly  diminishing  tbe  useful 
eScct.  Certain  experimenU  were  made  by  M. 
Bonnaidel  in  the  tubnlar  boilers  ot  hia  ateaoiboat, 
Xe  Bourdon^pijmg  on  the  Rhone  between  Lynns 
and  St.  Louii.  The  tabes  used  in  this  caae  were 
of  100  miUimbtres  (SH>d.)  diameter  outside,  and 
3'fi  miUimbtres  (^in,)  in  thickness.  The  tube! 
have  eight  ribs  having  13  millimitrea  projection, 
3*6  thick  at  the  base  and  2-&  at  the  point.  (Some 
of  the  detaile  of  this  experiment  are  omitted  aa 
not  necessary  to  a  aomprebension  of  tbe  leaulta.) 
The  boiler  was  first  used  with  new  tubes  of  the 
ordinary  smooth  kind,  of  copper,  Pat  in  terviee, 
it  vaporised  6-930  kilogrammes  of  water  to  the 
kilogramme  of  fuel  used.  The  smooth  tubes  were 
then  replioed  by  ribbed  tubes  uf  the  new  syttem, 
and  the  boiler  vaporised  9  338  kilogrammes  ol 
water  t«  the  kilogramme  of  fuel— tbe  fuel  osed 
being  of  tlie  tame  kind,  and  taken  from  the  same 
lot  at  in  tbe  first  triaL 

In  this  oite  the  saving  wat  -36  per  oent. ;  but  it 
nay  be  obsMved  that  in  this  boiler  tbe  heating 
surface  of  the  tabes  was  only  six  and  a  bait  timet 
'  that  of  the  fire-box,  while  in  loDomotivea  it  il 
eight,  ten,  oc  even  twelve  times  aa  great.  From 
the  time  the  boiler  was  started  up  it  was  easy  to 
see  that  the  eoonomy  wonld  be  oonaiderable.  In 
tact,  in  working  with  the  smooth  tubes,  tbe  aheet- 
iron  base  of  the  smoke-stack  bomed  paper  held 
against  it.  while  with  ribbed  tabee  tbe  paper  wat 
uninjured. 

In  the  teoond  trial  made  in  the  boilers  of  the 
tteamboat  Le  Smrdon,  one  voyage  was  made  going 
and  returning  with  each  of  the  aystema  of  tubea. 
With  the  smooth  tubes  the  gases  of  combustion 
escaped  into  the  amoke-ataok  at  a  mean  tempera- 
ture of  aeir  C.  (690°  Fahr.),  measured  by  a  Shaeffer 
and  BudembeiB  pyrometer,  and  sometimes  reached 
a  tempentnie  of  460°  C.  (342"  Fahr.).  A  baU  i>f 
lead  intiodnoed  in  an  iron  cage  into  the  amoke-boK 
melted  qnlckly.  With  the  ribbed  tubes  the  mean 
temperature  of  the  eBOaping  gases  waa  240^  C. 
(46r  Fahr.),  and  tbe  lead  ball  did  not  begin  to 
melt,  which  shows  that  tbe  tempeiature  never  rose 
to  the  point  st  which  lead  melts  (33D°  C).  The 
fuel  consumed  in  the  voyage  with  the  ordinary 
tubes  wat  45,000  kilogrammea  \  with  the  ribbed 
tDbea,  84,lfiO;  aboning    a  saving   of    10,850  kilo- 

Sammea,  or  24  per  cent.  It  must  be  remembered 
at,  in  a  steamrwat  voyage,  as  with  a  looomotive, 
the  factors  making  up  the  reaistanee  are  namerous, 
and  are  not  of  ten  the  same,  The  surest  means  of 
realiaing  the  eeonomy  seouied  by  the  ribbed  tubes 
is  to  bske  tbe  temperatnie  of  tbe  gases  at  their 
entrjr  into  the  tmoke-boi ;  in  thit  way  no  enor  it 

The  tubea  used  in  boilers  by  the  Compagnis 
Q^n^rale  de  Navigation  were  of  to  large  a  diameter 
(100  millimbtrea,  or  nearly  4in.)  that  they  could 
hardly  be  available  for  tbe  comjdete  utilisation  by 
the  ribs  of  tbe  heat  produced  in  tbe  fire-box. 
With  so  large  a  diameter  it  was  difficult  to  give  the 
ribs  BoffioieDt  projection  to  enable  them  to  draw 
out  the  heat  from  the  centre  of  tbe  tube.  There 
was  in  the  use  of  these  large  tubetawbat  may  be 
odled  an  injurioua  or  useless  apace,  the  ribs  having 
too  little  piojeotion.  Tbe  tubes  of  marine  bolters, 
I  on  the  other  band,  vary  from  TO  to  85  millimbtret 
(2jin.  to  BJin.)  diameter,  and  looomoUvB  tubea  have 
not  more  than  50  millimfetrea  (2in.).  In  these  IJie 
ribs  can  eaaily  be  made  with  suSoient  projection 
to  reduce  the  useless  space  to  tbe  emallesi  possible 
limits,  and  with  these  a  closer  approach  can  be 
made  to  a  theoretically  perfeot  utilisation  of  the 
best.  Bxperimants  made  by  M.  Serve  with 
Ltus  made  for  tbe  purpose,  and  so  arranged 
could  be  transmitted  only  through  the 
....J,  the  wall  of  tbe  tube  between  the  ribs  being 
carefully  isolated,  still  showed  very  favourable 
letultt  in  favour  ot  tbe  ribbed  tube.  The  experi- 
menU made  by  Graham  and  Petiet  show  that  the 
efficacy  of  the  beating  surface  of  tjibea  decreases 
very  rapidly  aa  they  approach  tbe  amoke-box,  and 
show,  oonaequently,  tbe  uselessnesa  of  long  tubes. 
Only  a  very  great  increase  ot  beating  surface 
will  make  it  poiaible  U>  absorb  the  heat  of  g> 
at  a  comparatively  low  temperature, 
ing  calculations  show  that  this  increi 
be  obtained  by  ribbed  tubes,  withou 
change  in  boilers.  In  the  table  belcw  tbe  belting 
surface  is  calculated  on  the  exterior  diBtneter  of 
the  tubes,  wbile  the  section  for  the  passage  of  the 
gases  ia  calcalaled  on  ^e  interior  diameter.  The 
tbickneasof  the  tubes  is  UkeniA^  ■oiWVwiiO.-HBi''^ 
in  each  bu«  hi4  t'neVt  \™tf6  <*.  \ti>M«.\';>* 
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These  eompariBon>  itioir  thit,  with  imooih  tubet, 
il  wr  replice  J8<l  tabes  of  51)  millimtUu  dikmeter 
bj  3."-3  ot  ;10  dinmater  (oocnpying  theaame  sarfaoe 
a>  the  preueilidg)  wo  gaia  onl;  20  iqnare  mi^treg  of 
htMingaiirface.  while  we  lose  oa  the  athor  hanii 
D-11  aquare  mL-tie  of  aefltion  out  of  O'SO,  or  mure 
than  » third.  ByohiingiDg  plain  tubca  for  ribbed 
tube*  we  donble  the  hettiag  sarf ace  and  late  onlj 


abiiw  tbegreftt  snpecinrity  of  the  ribbed  tabet.  In 
oonctusioD,  ititolHinied  that,  witb  the  ribbed  tnbes, 
theic  will  he  a,  more  oamplete  atiliiatioD  of  the 
heat  and  more  rapid  ateamine.  In  loco- 
mo  ciTOS,  ooDJcqaently,  larger  blut  noczlea 
van  be  used  and  a  freer  exhaust  allowed, 
rcdaeing  the  baek-preasnie.  As  it  will  not  be 
aeceuacy  to  drive  the  lire  and  hasten  tbe  dii- 
enengement  of  ateam,  there  nill  be  leaa  trDnbls 
from  wet  ateun.  Tlie  gaaes  of  combastioQ  being 
drawn  throngb  the  tubes  at  lower  speed,  there 
Will  tie  lens  drswiog  of  oindeia  into  tbe  tnbea,  and 
lesi  uleaning  will  lie  reriaired.  The  gaaea  will 
teafh  the  imotce-boi  at  a  lower  temperatore.  The 
-'  -^B  tubes,  and  all 
"      ;  this 


rihj  will  increase  the  etreneth  ot  the  lubi 
■appott  in  tlie  centre  can  be  dispenied  w 


Bnpport  or  bracing  is  a  freqnent  cause  of  wea 
Aithe  tnbee  eui  be  made  shutter  the  effects  of 
eipunsioa  and  compression  will  be  less  felt.  The 
Use  of  tlieae  tubes  in  marina  boilers  will  diminish 
the  quantity  of  ooal  which  it  is  CBCeaaary  to  carry 
for  a  voynge,  thus  increaaing  itho  cargo  spase.  lu 
sboti,  the  economy  resulting  from  tbe  nie  of  these 
tnbes  will  bo  cunsiderable  in  all  the  applimtiuns 
Which  may  be  made  of  them. 


THE  NOBDEHFELT  SUBUARINE 
BOAT. 


W". 


Qtioned   in  the  artiale  ( 


"Snbmar 


le  boat  tor  the 
lioveramcnt,  winco  would  probably  be  ready  tor 
trial  in  tbo  spting.  Tbe  boat  hss  arrived  at 
SouthatitptoD,  and  basnndergoQe  some  preliminary 
trials.  It  ia  larger  and  swifter  than  ths  early 
boatt,  tbe  submerging  and  regulating  gear  are 
Bupenor  and  self-susCaiued,  and  means  have  bseu 
taken  for  retaining  a  reserve  af  buoyaney  always 
■t  command,  with  consequent  facility  for  rising  to 
the  Burfaoe  when  desired.  In  form  the  Sorden- 
felt  may  be  said  to  resemble  an  eiag|;erated 
Whitehead.  Whereas  the  latter  ia  propelled 
through  the  water  by  means  of  a  supply  of  com- 

S reined  air,  the  former,  when  totally  gnbmerged, 
I  driven  aloag  by  the  toroe  of  a  reservoir  ot 
Mored-up  steam,  after  tbe  tires  have  been  tx- 
tlngnished  and  the  senttlei  hermetically  sealed. 
The  crew,  which  coDsisti  of  nine  mea,  including 
Captain  Garrett,  breathe  the  natural  air  oonUiued 
in  the  Btraeture,  which  will  remain  for  some  hours 
Without  beeoming  foul.  Simplleity  has  been 
■tndied  in  all  the  details,  with  a  proportionate 
gain  in  efficiency.  Should  anything  go  wrong  with 
the  machiaery,  the  unexhausted  buoyanoy  (the 
miuimum  of  which  U  equal  to  AOOlb.)  will  cause 
the  boat  to  rise  without  aaststanoe  from  tbe  pumps, 
■nd  should,  through  some  letractorineas  on  the 
part  of  the  screws,  the  eraft  eink  deeper  in  tbe 
water  than  is  either  desirable  or  Mfe,  antomatie 
valve H  oomu  into  action  and  turn  off  tbe 
■team.  Viewed  at  from  above,  or  in  plan, 
tbe  boat  looks  like  tbo  back  ot  a  whale 
protruding  out  ot  the  water  rather  than  a 
nigar.  having  a  continuous  turtle  back,  with  ridge- 
like extremities  and  a  sharp  and  vertical  stem  and 
Item.  It  measures  IJSft.  in  length,  and  lift, 
beam  amidship,  with  a  displacement  of  250  loos. 
The  midship  section  is  a  perfect  circle,  the  other 
■ection  being  composed    of   two  art*  of  a  circle 

Sadually  decreasing  in  size  fore  and  aft.  ao  that 
e  depth  ia  loss  than  the  diameter,  except  at  the 
broadest  part.  Rhe  is  eonstmcled  entirely  ot  steel ; 
but  with  much  stronger  scantlings  than  an  ordi- 
nary torpedo  boat.  The  bottom  plating  la  about 
iia.  thick,  while  the  turtle  deak  is  the  uniform 


thickness  ot  lin.  There  are  two  tunnels  in  the 
middle,  Vfith  an  intervening  scuttle  admitting  ti> 
tbe  stokehold.  These  funnels  are  movable  and 
are  stowed  away  when  the  boat  ^'oes  below,  or 
when  she  isapproaehiugan  enemy  with  everything 
battened  down ;  but  the  manner  in  which  the 
fnnnela  are  disconnected  leaves  ranch  room  for 
improvement.  Two  conning  towers  rise  above  the 
desk  fom-ard  and  aft.  These  are  about  2ft.  high 
and  aa  many  broad,  and  are  surmounted  by  glass 
caps,  to  allow  of  observations  being  made  when 
everything  nbove  ia  sealed.  In  the  former  are 
located  alltbe  necessary  connections  for  giving  the 
oapUin  command  ot  all  the  Eeaebinery  for  driving 

.. aiiiDp  tbe   tans.  Inr    rpvulatin?  the 

whiel 


iical   compound    engines,   workin) 


pon   foi 
■e  ISljn 


iii<uiiE»i,  auu  uic  >iin-pressarea  271in.,  with  a 
itroke  of  lUin.  The  engines  are  eapable  of  eierl^ 
ing  a  collective  indieative  power  of  1,000  horses. 
Steam  la  generated  in  two  boilers  capable  of  work- 
ing up  to  IJUlb.to  the  sqnare  inch,  at  which  B  speed 
DO  the  surface  of  IT  or  1^  knots  is  expected  to  be 
realised.  There  are  all  told,  11  engines  on  board 
fer  propelling,  circnlating  tbe  water  through  the 
coDdensers,  steering  the  vessel,  actuating  the  fans 
for  forced  draught,  working  tbe  punips.  and 
* — ing  the  screws  by  which  the  Kordenfelt  is  kept 
ly  required  depth  when  enbmerged.  When  the 
vessel  gotsinto  action  tbe  tunnels  are  stowed  away, 
I  the  Belittles  made  watertight,  and  the  Sres  ej- 
Dguished  by  means  of  the  ateam,  which  has  in  the 
esntime  accumulated  to  a  pressure  of  lOOlb. 
'ben  ehe  has  approached  within  dangerous 
roximity  to  the  maobioe  and  rapid-Sring  guns  of 
1  enemy,  tbe  aupreme  moment  has  arrived  when 
je  vessel  must  lemporsrily  disnppeof  from  view. 
This  feat  is  accomplished  in  tbe  following  manner: 
— lielow  the  inner  deck  forward  and  abaft  the 
ery  are  a  number  of  tanks.  Into  these  about 
of  water  are  admitted  from  the  aen,  which 
will  bring  the  vassel  down  to  within  a  foot  of  the 
-inrfaee.  When  this  degree  of  imrDersion  is 
reached,  two  horizontal  screws,  working  in  aper- 
tures freely  open  to  tbe  sea  in  the  stem  and  atem, 
ire  put  simultaneously  in  aotjon,  and  mechanicslly 
draw  ths  structure  below  the  surfaee,  the  depth, 
which  is  measured  by  a  presaure-gan^e,  being 
idjuatable  to  a  tew  inehea.  In  this  condition  it  ia 
aid  the  boat  i^aa  remain  tor  live  hours  with  a  cou- 

iteam  can  be  used  in  any  quantity  whether  below 

nereaaed.  For  proportionately  shorter  distances, 
vhen  tbe  screws  are  arrested  tbe  boat  riaea  by  its 
iwn  bnoyanoy  to  the  aame  height  aa  il  was  when 
he  Bcrewt  were  put  in  motion,  its  subsequent 
imersian  being  due  to  the  action  of  pumps,  which 
,re  capable  of  relieving  tbe  tanks  at  the  rate  of  a 
on  and  a  half  a  minute.  Tbe  normal  bunker 
apaoity  of  tbe  Nurdenfelt  is  equal  to  eight  tons  ot 
-ual.  which  will  drive  ber  1,D0U  miles  at  from  eight 
0  nine  knots,  but  for  ordinary  ateainiag,  when  the 
anka  are  nut  required  to  be  tilled  with  water,  she 
an  stow  L>«  tons. 

,\fter  the  Nordenfelt  had  been  immersed  until 
he  base  of  tbe  conning  towers  were  jiist  awash,  the 

STOceeded    down   Soutbampton    Water  is  tar    as 
etiey  Hospital,  the  party  acnumpany ing  her  in  the 
■j(i,ji/f7j  steamer.    She  made  a  speed  of  about 
e  knots  against  a  lively  brceie,  with  everything 
rmetically  sealed,  though  for  a  shorter  distance 
'.•  pressure  of  accumulated  ateam  wai  anlGcient  to 
ive  her  eight  knota.    Tbe  neutral  tint  she  was 
painted  rendered  her  almost  invisible  at  the  dis- 
tance of  a  few  hundred  yards,  while  as  a  target  she 
presented   nothing  open   to  attack  save   her  two 
:onning  towera  and  the  top  of  her  tnrtle,  and  as 
ibeio  arc  curvilinear  md  formed  of  steel  an  inch 
thick,  their  vulnerability  l*i  torpedo  guua  is  very 
[uestionable.   Having  shipped  her  funnels,  lighted 
icr  fires,  and  gob  up  steam  in  her  boilers,  she  made 
.  run  as  far  as  Calshot  CasUe  and  back,  a  total  dis- 
ance  of  about  13  miles,  at  a  maximum  speed  of  U 
n  15  knots.     It  was  notieed  that  when  going  at  her 
ligbest  rate  of  speed  throngb  the  water  she  pro- 
duced a  bow  and  stern  wave  which  eoiopletely  hid 
her  bull  in  a  hollow,  and  gave  her  all  tbe  appear- 
ot  a  Bubmergnl  boat,  leaving  nothing  visible 
but    the    funnels.     At    future  trials   her  sinking 

THE  UTILITY   OF    GAB  IN   THE 
WORKSHOP.' 

THE  value  ot  a  supply  of  illuminating  gas,  and 
the  amount  of  work   which    may  be  do 
therewith,  is  not  understood  as  well  asitabould 
by  the  greater  number  of  mecbanics.     One  of  t 
simplest  gas  beatera,  which  can  be  easily  made  in 


any  sbop.  consists  of  a  cylinder  of  sheet  iron  4  ei 

which  will  allow  it  to  stand  about  lio.  above  ths 
bench,  in  order  to  admit  a  supply  of  air.  Tht 
aame  effect  may  be  secured  by  punobing  a  tow  of 
boles  around  tbe  bottom  edge  of  the  abect-ircc 
cylinder.  Still  another  way  la  to  notch  tbe  loieir 
edge,  making  it  take  tbs  shape  of  a  atave  isw. 
Thia  is  the  most  simple  method  of  e9eeUn|llie 
desired  purpose,  and  if  "saw  teeth"  beGnl,)io. 
'-um  point  to  point  and  lin.  high,  the  air  anjiply 
.  ill  be  tafficient.  Inside  the  oyliiider  and  jaUst 
the  top  of  the  saw  teeth,  above  deseribed,  let  a  nnr 
-'  -aa  horners  be  placed,  or  >  common  piwiof 
Qg  may  be  bent  into  the  required  shape,  and  > 
....  of  hulas  be  drilled  all  around  Iheringlioi 
made.  Tbe  "burner  ring"  had  better  be  ooa- 
nected  with  the  gas  system  by  a  pteeeofnibUi 
tubing,  or,  if  the  heater  ia  to  be  stationary,  it  nsy 
'le  fastened  to  bench  or  shelf,  and  piped  with 
irdinnry  tubing.  The  top  of  the  iri;o  ejlindar 
oust  be  covered  with  tine  wire  gauss,  and  tins  had 
letter  be  done  by  covering  a  ring,  whioh  can  jut 
lip  iuaide  the  iron  ovlinder,  which  may  best  rest 
<n  three  rivets  plaeed  in  the  iron  cylinder  at  t^ 
equistte  distance  from  its  top. 

When  anything  ia  to  be  dried  or  anbjeetadtas 
ery  gentle  heat,  tbe  gas  may  be  fgnitedattha 
ircular  perforated  tube  or  burner,  and  but  a  voj 
genlJe  heat  will  be  caused  in  the  CDirent  id 
bwending  air  wbioh  paases  up  through  thevire  j 
[BDie.  Any  degree  of  heat  desired  (; within  cettiin 
imits)  may  be  obtained  by  regolating  the  aovnmt 
it  gns  admitted  to  tbe  buraera.  If  an  inlenSBly 
lot  flaming  heat  be  required,  the  gaa  may  be  u- 
inguished,  then  turned  on  to  the  full  capaeityot 
he  valve,  and  ignited  on  top  ot  the  wire  gaut. 
This  forms  a  flame  similar  to  that  of  a  Bimu 
burner.  It  ia  a  solid  flame,  and  is  capaUi  d 
heating  aniall  artioles  tor  tempering.  By  ignitinl 
the  gas  below  the  game,  ell  the  opentiona  uuU; 
louriucted  in  a  aand  bath  may  be  eqnaUy  *dl 
executed.  (Jlue  may  be  heated  without  bslo) 
burned,  and  all  manner  <if  drying  may  be  enDagi» 
fully  accompliabed.  Another  pipe  may  be  W 
■-■-  '.his  heater  and  terminate  in  an  ocdinarT  iii 

uurner.     When   a  lesa  degree  of  heat  nrf 

quired  the  single  burner  is  beat,  and,  ofeccnt. 


There  are  do. 
of  soft  metal  it 


nes  when  a  small  qnaatitf 
nalted,  and  a  gas  fonisN 
veniencc,  and  the  stun 
le  made  todomachmon 


work  by  putting  a  liood  o 

"---'  with  a  chimney.    For  melting  lead,  tia,  f 
ly  draught  will  not  be  reqiiirsl,if 


aimple  sbeel-iron  hood  bj  drawn  up  ouuidai 
furnace,  thia  boud  bein^  simply  l»  prevent  ooU  sb 
'  urn  striking  the  ladle,  also  to  oonoentiate  tbahest 
ouud  the  ladle.  When  small  brass  oi  inn 
iHtinga  are  required,  an  "ejector  fumaoe"  rill 
lable  Buoh  castinga  to  be  made  at  will.    Eveail 


If  the  vapoor  of  any  fluid  ia  to  be  oied,  s 
generating  box  must  be  supplied,  together  with  t 
beliuwB  or  a  blower.     When  gaa  is  to  be  usslllH 

"   ■  ■      ot  alittleonpola,  bniiti" 

fireclay,  the  whole  encased  in  sheet  iron  and  60<^ 


bucket.  In  the  bottom  of  Ihii 
ntera.  mach  like  the  toyera  laso 
ordinary  furnace,  and  at  the  end  ot  thti  plp> 
'  irthest  from  the  cupola  are  two  branch  pipettW 
;  which  supplies  gas,  the  other  pipe  air.  UiA 
IB  and  air  are  under  pressure,  and  the  ijoantity  s 
ich  is  regulated  by  valves.  The  gases  mix  in  tbi 
tuyere  pipe,  and  are  ignited  in  the  cupola  anot 

Itod.    Whenvapourofgasoliw 

-,a  operation  is  ndj 
)  tuyere  pipe  uiua* 
jonoooted  direct  wilb 
is  to  supply  air.  A 


ig  tuyere  branch  enters  the  extreme  lopij 
the  gasoline  can.  Now,  if  the  blower  be  worW 
-.  supply  of  air  is  blown  directly  into  the  fam** 
fbile  a  portion  of  air  delivered  by  the  bloweriaj 
nto  the  boltom  of  tbe  gaa  tank,  becomes  ebangn 
lating  its  pas-'age  through  the  gasoline,  saai' 
lelivered  into  the  cupola  containing  mote  or'* 
'asoline  vanour.  ^'alvel  must  be  placed  is  bm 
pipe,  and  also  in  thepip* 
-  ■■  ■■        ■  -\;ij 

^ ,_aU< 

._  .      ..  „  .     ._  be  delivered  at  wiU"^ 

tbe  furnace  cupola.  Melting  brass  orironiBH* 
small  quantity  ia  not  to  be  thought  ot  ia  gexBtl 
practiot,  for  it  will  eurely  coet  10  to  20  «°y* 
pound,  but  when  the  colt  is  not  counted,  and  w* 
the  iron  can  be  had  when  wanted,  then  the  lit* 
gas  oupola  fur 
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rthod  hu  no  eqnol.  Mix  up  lome  plu 
rr,  work  it  into  a  aembltnn  of  the 
ipe,  snd  tbon  whittle  up  when  drj,  o 
'  be  suit  on  tbs  faae-plate  of  ■  Uthe,  i 


L    ASH    BCrBSTIglO  HOTEB. 

ilnlisrttsd.  Ebanaman^  of  AloohoUsm. 

D.  Crolhen,  of  Walout  Lodge,  HarLtoril, 
1  made  ■  ttudy  of  a  cIilss  of  phenumenii 
■enot  been  previonily  daioriEed  epeciti- 
i-hioh  ft  liuhility  to  exhibit  tbe  outward 
'--"--  ■  ■    Bppe« 


tepareiita.     Hahs 


inheiitedfromi 
I  clueea  of  the 
of  iatoxication  »ro  preasnt  all  the  time 
'  ich  those   tymptoaiB  only  appeu 


iecility,orraDgen 

itoiicition.   The 

Id,  and  come  into 
Ofoaurae,alltha 


I  irrcspectira  oftbi 


prejent 

-   jftht 

ppeai 


^tZ^tioTt 


m.  rhopresEnpe  of  a  BpeeUlelauof 
retemblm?  into»io«tioa  lo  dleirli 
istincCilooholia  csuiaUon.  Id  the  second 
!t  noted,  the  alooliolio  aympt^HiiB  ate  not 
■"'        '""  10      oiciting      ounie 

ger,   fear,  or  audden 
a  idioti,  imbeciles,  and 
degrees,    who    at   times   display 
itoiioBtioD,   that  sBbaide  uftei  a 
1    these  cisea  appear  the  common 


loitement  on  these  dementi 


grouping  of  which  makes  it  evident  t.) 
e  chat  lymptomi  o(  alcoholic  poisoning 
trusted  ss  evidence  of  the  immediate  use 
,  and  that  the  excesaive  use  of  oleobol 
^Tmaoent  defect  or  impreas  on  the  brain, 
I  go  down  into  tho  fntnre  with  great 
It  may  be  concealed  tar  a  lifetime  in  the 
drinkiu);  parent,  but  may  come  to  Uie 
anj;  moment  from  tbe  application  ttt  ita 
icitinp  came ;  or  it  mav  appear  in  some 
a  of  defect,  which  can  be  tniaed  hack  lo 
■  from  Cbe  toiioation  of  alcohol.— /hmi far 
anM/y. 

[DlatLDB-  Frtmary  Battery.— In  using 
latteries  for  lighting  or  other  purposes, 
e  will  depend  lo  a  largo  exteut  on  the 
ent  of  the  detftila,  for  it  is  not  much 
ting  to  Sud  element)  and  solutions  whioh 
I  uorient  for  nothing.  Meurs.  Mark 
>d  Co.,  of  the  Cadby  Steam  Works, 
ane,  E.C.,  have  patented  a  oombinatioii 
Ximmends  itself  to  all  who  desire  to  use 
latteries  for  any  purpose.  As  »  role  the 
te  cylindrical  and  Jead-capped,  and  the 
areso  attached  to  the  lifting  diaphragm 
ping  is  prevented,  while  the  aoaasDtiuns 
uted  from  fumes,  aod  can  be  readilj 
Tho  diaphragm  carrying  the  elemente  is 
1  lowered  by  means  of  a  aorow  and  wheel, 
e  itomeraion  of  tbe  elements  cia  be  legu- 
any  desired  amount.  The  details  bavo 
1  thought  out,  nud  will  commend  them- 


ers  of  Ian 

rme,  and  its  use  to  tbe  extent  of  about  2i 
has,  it  is  stated,  been  cue  uf  the  mos 
inituences  in  redaciog  the  price  of  lard 
being  used  for  ouoking,  ajid  a  large  pro 
I  the  oil  taken  with  salads  and  sardines  ii 
net  of  the  oottoQ  Qelds.  .-Scientific  mei 
'ectty  whulesome,   and  sum. 


that  it 


>t  far  f I 


in  this  industry  every 

-ear  a 

d  that  from 

.5yO,()OUbarrelsofern 

e  oil  a 

hich  is  exported  from 
only  product  of  the  see 

the  St 

wrThl'^oii 

d.     Th 

meal,  after 

t  been  expressed,  is 
id  into  cake.for  anims 

u]d,  ei 

her  loose  or 

food, 

atlle  taking 

adly,    and    fertilising 

porpi 

ses.     When 

I  is  difficult  tu  distm 

euish 

etweeu  the 

d  olive  oils. 

ipnlation  in  England  a 

nd  Wa 

es  WM  enn- 

on  April  4th,   HSl,  at 

25,flT 

■ia:i.  and  on 

iesis  that  the  rats  of 

■iled  between  the  cen 

usof  I(i71andthat 

vas    mainUiued,  the 

popol 

tion  in  the 

t    18SG  was    estimate 

to  U 

•J7,370,W6. 

SCIEHTIFIC    HEWS. 

ACCOHDISQ  to  Dan  Echt  Circular  No. 
Dr.  H.  Oppenbeim  baa  computed  an  i 
for  Bamiud'B  new  comet:  from  an  observation 
mado  nt  Cambridge,  MaM.,  on  Maj  12,  and  two 
otbere  made  at  lEome  on  tbe  l.ith  and  17th. 
Hb  makes  T  =  1MH7,  June  2-l'55Sg,  Berlin  M.T. : 
IT  -  Q21°21'30":  £3,  214°  64' 32"  ;  /,  17°9-21"; 
log.  7,  O'llSlO.    Tbe  position  at  Berlin  mid- 


At  the  last  given  date  the  brightnes9  wi 
considerably  more  than  double  that  at  time  of 
diBoovery,  bat  will  decrease  after  iba  I'lh. 
Dr.  Lamp,  of  Kiel,  who  makee  T  =:  June 
!H-8,i34rj  B.M.T.,  eaji  the  comet  ia  faint,  totmd, 
and  baa  a  nnclens. 

M.  de  Gotbard  calls  attention  in  the  ^l. 
Hamitchr  Jtfarli  richtfK  to  the  valne  of  pi 
grnpby  in  detecting'  the  relative  motion  of 
stars.  Thus,  comparing  a  photograph  of  cliuter 
G.  0.  4440,  taken  at  Uoreaj,  in  Hnngory,  in 
I88ti  with  Vogel'a  records  of  measarement? 
made  iu  18G7-eii,  be  fotud  that  a  small  aUr  of 
the  lltb  mAS.  bad  changed  its  position  to  a 
considerable  extent  relativelj  to  other  stars  in 
tbe  gronp.  This  star  19  Xo.  4H  of  Vogel's  list, 
rmd  8pp<»ra  to  have  a  proper  motion  of  2'3"  psr 

The  death  is  annonaoed  of  Mr.  Champer- 
Dwne,  of  Dartington  Hall,  Totnc?,  a  country 
gentleman  who  devoted  himself  with  mach 
ardour  to  the  study  of  geology,  eBpecially  of 
tba  Devonian  rocks  in  hia  diatrtot,  and  who 
lately  presented  hia  maps  to  the  Geological 
Survey,  These  maps  ore  models  that  profea- 
sionat  geologists  wUl  value,  and  they  will 
greatly  regret  tbe  un timely  death  of  tbe 
itndent. 

The  death  is  also  announced  of  tbe  well- 
known  pathologist,  Prof.  Friedlander,  ot 
Berlin — o^in   nntimolj,   from   our  point   of 

Sir  Henry  Roscoe,  M.P.,  has  introduced  a 
11  into  Parliament  to  make  provision  in  dav 
schools  by  which  young  persons  who  have 
passed  through  the  public  elementary  schools, 
and  others,  may  obtain  farther  instruction  in 
teclinical  aubjeota,  Tho  Bill  empowers  any 
school  board,  local  authority,  or  managers  of  a 
public  elementary  school  to  provide  day 
technical  and  commercial  schools  and  clashes 
for  the  purpose  of  giving  instruction  in  several 
soienoa  subjeota  which  are  specified  in  the 
Directory  of  the  Science  and  Art  Department, 
and  in  whioh  that  Itepartmcnt  nndertakes  to 
lamine.  Tbe  following  subjects  are  also  in' 
iladed — tbe  use  of  ordinary  toolEi,  commercial 
irithmetio,  commercial  geography,  bookkeep- 
ogi  French,  German,  and  other  foreign 
languages,  and  freehand  and  machice  drawing. 
For  tbe  purpose  of  carrying  on  these  schools 
and  classes  tbe  power  of  school  boards,  other 
local  antborities.  and  school  managers  is  to  be 
in  every  respect  tbe  same  as  for  providing 
ordinary  elementary  schools.  Moreover,  they 
are  to  have  power  to  provide,  or  contribute  to 
the  maintenance  of,  laboratories  and  workshops 
endowed  schools  for  the  purpose  of  carrying' 
.  classes  or  instruction  under  tho  Bill.  How- 
er,  all  these  schools  and  classes  are  to  be  sub- 
ject to  the  inspection  of  tbe  officers  of  the 
Committee  of  Education  or  ot  tbe  Science  and 
Art  Department.  And  before  a  scholar  is 
admittedhemnst  have  passed  tbe  sixth  standard 
or  some  equivalent  e^tamination.  The  Education 
Committee  and  tbe  Science  and  Art  Depart' 
ment  are  authorised  to  give  grants  on  such 
conditions  as  they  may  lay  down  for  any  of  the 
subjects  taught  in  these  technical  or  commerciai 
schools  or  clnsses. 

The  Royal  Geographical  Society  intend  to 
have  a  aoirfe  at  South  Kensington  Musenm  on 

Tbe  University  College  Biological '  Society 
will  give  A  soiree  at  University  College  on 
June  i>.  when  Prof.  Moseley,  F.R.S.,  will  lecture 

I  "  Life  on  tlie  Ocean  Surface," 

Implements  of  jade  are  ocoosioually  found 
along  tbe  coast  of  British  Columbia  and  Alaska, 
extending  to  a  considerable  distance  inland, 
especially  along  the  lower  parts  of  tba  Eraser 


and  Thompeon  rivers.  It  is  disputed  whether 
tbe  jade  of  these  implements  is  of  local  origin, 
or  has  been  transported  from  Asiatie  sonroes. 
Dr.  G.  M.  Dawson,  ot  tho  Geological  Survey  ot 
Canada,  has  oontribnted  to  tho  (Staadim  Jlr-tarJ 
n/  Sricnffa,  paper  in  which  he  adduoea  evidence 
to  prove  that  the  matfrial  waa  worknclinths 
locality,  boulders  of  jade  having  been  found  in 
tbe  Valley  of  the  Fntser,  although  the  mineral 
is  not  yet  known  to  occur  it  »iiu  in  British 
Columbia,  Dr.  A.  B.  Meyer,  ot  Dresden,  »Dme 
time  ago  called  attention  to  tbe  oocurrence  of 
jade  in  Alaska  as  evidence  that  tbe  American 
implemente  were  not  neoessarily  worked  from 
■  miuenil  ot  Asiatic  origin. 

A  large  number  of  mammoth  bones  and  a 
tusk  of  largo  site  has  been  found  on  Castle- hill, 
at  EUonghton,  East  Yorkshire.  The  length  of 
tbe  tusk  was  close  upon  lOtL,  and  its  thick- 
ness varied  from  Din.  at  tbe  baso  to  Din.  near 
the  tip.  An  ancient  British  burial-ground, 
containing  a  quantity  ot  human  bones  and  an 
earthenware  food  vase,  was  also  distxivcred  near 
the  same  spot. 

Another  piscioultnral  establi^mcnt  is  about 
to  be  started  by  Mr.  F.  Langdon.  Tbe  site  is 
at  Dulverton,  Somerset,  where  a  tributary  of 
the  Exe  will  provide  an  ample  supply  of  pure 
water.  Trout  will  receive  most  attention,  and 
it  is  expected  that  tbe  apparatus  will  be  ready 
for  ose  by  the  end  of  the  year. 

Methods  ot  curing  tubercular  disease  are  in- 
creasing. Dr.  Koliscber.  ol  Vienna,  employs 
hypodermic  injection  sot  a  ''oompoimd  described 
as  calcium  phospboricnm,"  which  is  supposed  to 
"calcine  "  the  tubercles.  He  isabont  tocatry 
his  experiments  further  by  trying  the  offeots 
of  tbe  "  componnd  "  in  cases  of  tuberculosis  ol 
the  lungs.  Witbretereuoe  tothe  reotnl  method 
of  applying  remedies  in  phthisis,  M.  Ferret 
says  that  the  gaFieous  injections  have  no  action 
on  microbes,  so  far  as  destroying  them  is  con- 
cerned. They  can  modify  the  bronubial  phe- 
;na  and  diminish  expectoration,  alfta  in: 
rioence  nutrition  for  good,  especially  in  the 
apyretic  forms,  like  other  medioamenta,  and 
B  are  ot  value  iu  relieving  particular 
symptoms ;  but  they  ore  not  apparently  more 
efficacious  than  other  remedies. 

The  demand  for  cocaine  as  a  loa.il  aniEstbetic 
has  had  an  effect  on  the  export  of  coca  leaves 
Pern,  the  quautitj  sent  from  Molliado 
during  tbe  past  vear  being  lnj  quintals  of  the 

ilue  ot  Ufi-^  dollars, 

Mr.  Henry  Boardman,  of  ^Monningbam.  Brad- 
ford, directs  attention  to  a  .■'ystem  of  automatic 
electric  call  bells,  tor  which  he  has  recently 
obtained  provisional  protection.  The  system 
has  been  in  practical  use  for  moro  thsn  twelve 
months  in  tbe  inventor's  hoose,  and  boa  never 
failed.  Ab  it  will  be  ot  considentble  ncility 
in  hotels  and  other  plaoes  where  it  is  de< 
sired  to  ring  call  bells,  a  brief  description 
may  be  interesting.  In  tbe  lobby  of  his  house 
Mr.  Boardman  bos  an  ordinary  clock,  under  the 
face  of  which  be  hoi  placed  a  semi-circle  of 
brass  studs  representing  every  quarter-hour 
from  8  ajn.  to  'J  a.m.  These  stnds  are  re- 
spectively connected  to  separate  bars  ot  the 
switch,  and  a  metallic  [ever  attached  to  tbo 
hour  band  of  the  clock  strikes  one  of  tbe  studs 
the  quarter-hour,  and  remains  in  contact  for 
five  minutes,  when  it  is  raised  ready  to  fall  on 
'  e  next  stud.    Tbe  coDoecUonsarc  fo  mode 

at  one  or  all  the  bells  in  the  different  rooms 

ill  be  Btitomatically   worked  at  a  fixed  time, 
each  bell  will  be  rung  at  tbe  time  rcfjuired, 
which  is  determined   by  a  peg  placed  in  the 
'.tch.     In  this  manner  it  is  possible  to  eon- 
t  a  number  ot  rooms  with  one  clock,  and 
ill"    the    occupants    at  any  desired  time. 
When  the  patent  is  completed,  we  shall  prob- 
ably describe  the  system  in  more  detail. 

A  rather  curioas  patent,  entitled  "  Improve- 

ent  in  Petrolenm  Gila,"  is  intended  to  protect 
small  consumers  who  have  no  opportunity  of 
examining  brands  or  trade  marks.  The  patentee 
suggests  that  the  different  qualities  should 
have  a  distiaguiBhingcolonr.  so  that  consumers 
might  have  a  ready  means  of  ascertnining  at  a 
lance  the  quality  of  the  [letroteum  supplied. 
l!  tbe  patent  was  sealed  lost  month,  both  the 
olllce  and  the  patentee  are  evidently  satisfied. 
is  stated  that  the  Buffalo  Electric  Light 

pany  has  concluded  a  oont  '"    '""" 
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!  ToaDd  the  lun.  Id  th< 
fa*t  mt  ^is  point  the  comet 
nairlT   w,  the  orbit  of  ■ 


:  of  all  IcDOim  m 
theii 


e  (bat  the 


jiild  h. 


"..-.;...-.. -'*^-^*?--' 


....V,  hKkgiounil  mmt 
■  —     ,      ^'\,.^  fcsir  a:a.-aliv.     I^.^P^W 

"  '■  ■^'**  "'  'A.■"f•l^'»'•''■ 

*****.  ».Ni:n»«l  f"^  •■oongit  the 

■.-.'.*-iv  lh»i  ll>«'»  "  '  relawnlll 


"it   It  mv  purlKH" 


T.a>ini:  Tim'"'  "«•''"  .'    ju,  number  u(  it*  oon- 
?«„,nl  ™fmber..fr-m  *  few  jt^-^Kie^^^  ^  j^j.^^^ 
Thwe  "«""I",;"''S^tut  the  whole  of  the  .ol.r 
ii,.,nire  inw  their  b.h.YiuQt  «mo  g 
fttiuilr-  ,         ...ntioQ  be  ai»en  to  tho  aooom- ' 

I  f  a  little  el^W  ""f, ,  ^  ,e,n  that  each  leparate 

WL-^tV^'-'A™-'-"-  -  -■■■'"■ 


.imUsrly  '""W"""™  Jr.  Ihey  aie  planetary  matter 

pianatarj  ia  ^*  f"  vq^  we  know  all  planetary 
planetarr  "•™';{, _j  the  »iin  in  elliptiosl  orbits, 
Eiriie.  "T?!"  ""i^iuronie  meteor,  alio  -hen  in 
—^  from  thli  we  will  »"»,_^  „.„„j  .i,b  idb  in  an 


bodiei  "•":", :Viir«"tinie  meteor,  alio 

and  from  thi.  w«  will ««'  j  j^,  , 

their  original  orbit.  re"i  ^^  myrijd. 

Sip-e.  *-"-^i.g  "'""^  ""  .nn  inorb'it.o( 
o(  meteor.  retMTi^  ^^  ^  to  inqoire  whit 
tifjr  ow". J*  °?^|  WT,  DPCD  theio  metwn  during 


I-,.,-  .  _,,„-. A  meteor,  bsine  bnt  a 

„-^  taill  member  of  the  wlar  family,  wonld  be 
i:»i.'MJ  bT  a  larger  body,  and  if  tho  larger  body 
vuihenaclraf  Ota  comet,  then  that  meteor  would 
I-— .'<t.<nh  depart  from  its  original  oibit,  and 
I  i^r.'lrr  in  thp  urbit  of  the  attracting  comet.  ^Vith 
k=ifti  which  are  pnrely  gaieom— withont  any 
I  h.>lid  nnrleu— the  meteora  woold  .imply  allotr  the 
I  nimel  to  pua  rapidly  pait  them,  whilat  if  the 
i  futoat  fomet  was  of  .nfficieDt  deniil]-,  a.  onr 
aimo»phere  ig  at  the  height  of  forty  or  fifty  milee 
from  the  inrfaoe  of  the  earth,  the  meteors  through 
whirb  the  comet  wonld  pa.,  wonld,  by  the  velocity 
of  the  eomet  moTing  through  them,  be  oonsnmen, 
the  .ame  as  meteor.  »re  in  the  apper  regioniof  onr 
atmotphere.  ThUK  the  meteors  wonld  beoome  part 
of  the  inbitance  of  the  comet.  If,  as  appeiire  from 
the  inouiry.  t,  meteor  may  be  drawn  into  a  comet', 
alio  auume  that  there  are  many 


meteora  irhioh  are  afftcted 
meteor,  with  cometio  orbi 
and  hyperbolical    orbits. 


nilarly, 
When 


if  parabolical 


the  collision  voutd  be  very  much  greater  than  in 
the  ca.e  of  a  eoUi.iun  with  ordinary  meteors  which 
have  not  a  cometic  orbit.  The  result  of  these 
ooUision.  oonid  be  got  st  by  »  knowledge  of  the 
,.,     ._..   .    ., ,r and  their re.pective 

I  comet's  orbit — when 


It  ia  a  matter  fur  di.cuutOQ  whether  or  not  all 
meteoric  orbits  which  are  pertaining  to  a  parabola 
are  really  itidication.  that  a  comet  has  passed  that 
way  and  left  these  meteorites  to  tell  tho  tale  to  the 
inhabitant,  of  a  glube  which  happens  to  rnah 
through   tho   .warm.      Before  concluding  my  le- 


meta"  In 
age  which 
gravitatrng    po 

a- road,  Leeds. 


it  that 
I    paper   doe.   1: 


any 

of    the    comet — the 
D.  Booth. 


STABa  VISIBLE  BY  SATLIOHT. 

[a735-J.]— I   Din  not   write  »neh    i 
ames    Adam,  attribute,  to  me  ~  '  ' 


olearday,  and  I  have  fonnd  that  the  .nnlight  above 

eSeotually  concealed  the  .tart  a.  if  I  had  been 

open.     And  why  not?     It  ia  not  r 

ither  part  of  the  sky,  but  the  ligh 

ate  neighbourhood  of  a  atar  which 


the  open.     And  why  not?     It  ia  not  the  light 
.  irt  of  the  sky,  but  the  light  "       ■ 

___!....     -om  being  seen. 

Mr.  Hist  (the  evidence  is  always  aeeond-hand) 
is  incredibly  lucky  if  he  found  a  ooal-pit  without 
machinery  to  intercept  the  view,  and  if  he  "ha. 
repeatedly  seen  slar.^'  (which  the  firmest  believer 
can  hardly  suppoae  lens  than  of  the  third  magni- 
tude, if  viiible)  passing  over  to  small  a  field  of 
view— about  3i>— if  the  pit  was  12ft.  acroia. 

Let "  F.R.A.S.,"  or  any  other  who  haaa  refractor 
eqnatoriaJly  monnted,  take  ont  the  tube*,  insert  a 


nail  rsileboard  tube  of,  aay,  Cft.  lengtl,  ail 
ireotitoQ  a  known  star;  theu  put  aclotfaovti 
ia  head  and  look  through  the  lube.  Will  he  tx 
le  etar  ?  The  length  of  tube  can  make  no  diln- 
nee  tolongaa  theubaerver  ia  id  the  dark.    lua 

London,  May  ^3.  SubltaBiL 
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Sfcfci 


ubII 


iperi. 


I 


ibtedly  printed 

fully  lin.  longer  than  the  other  in  a  leiif 
of  6iin.  Thia  diJurepancy  may  have  b* 
caased  by  atretchiug  in  paating,  and  a 
nut  be  a  common  fault  nilh  paper  tall 
Dcvertheleas.  it  is  a  proof  ul  the  instability  of  1 
material.     Uy  opiuiun  it    ' 


(or 


I  paroel  of  the 
de,  eipandiai 

;ing  with  it,  and  should  in  that  caH,c( 

course.  Dot  be  vamiahed.  I  have  bd  Americta 
atnel  scale  'tin.  long.  Inches  divided  on  oie  lids 
up  to  (i-liha,  on  >the  other  up  to  48ths,  and  .p  te 
luOths.  TheM  hnndredlhs  are  clearly  vilihk,  Sid 
may  be  readily  meatiired  oS  with  dividert.  Tfat 
same  i.  the  case  in  a  steel  soale  I  u»e  (of  Chtilv- 
maa'a,  England)  in  which  *th  scale  divid«i  iHo 
IL'tha  shows  twelve  clear  mesturable  divioM. 
Even  the  ordinary  ateel  rules  are  iKrfectly  rditUe 
for  use  as  scale,  up  to  04ibs  inoh,  which  I  med 
it  would  be  the  case  with  paper  scale,  afta  » 


The 


liu^i^ 


__., e  dirty  unless  constantly  liaadW 

rried  in  the  pocket.  When  rubted  they  aboiiU 
be  brightened  again  with  eoier)-  cloth,  W 
ly  rubbed  with  sand  to  take  oil  anrfaee  rut) 
dull   Burfdco  remaining  furming  a  goodpie- 

t  for  nae  1  cannot  speak,  always  having  kid  1 

.a: i„...i totheirbeingalinperj. 

ng  une  (eapeciallr  « 
'  skattd  by  the  atfd 
■ntly  MiBEcatedloMr. 
la  a  material  for  «1 
nwing,  io.  He  told 
>de  gla^s   set  aqnim 


ery  1 


J  years  ago,  and  found 
lenia;  but,  their  great  fault  was  that  of  bdil 
lippery.  The  boxwood  scale  i  consider  the  bat 
jr  general  me.  and  with  the  addition  of  the  small 
raas  division  plate  (aa  ahuwn  ua  eome  ireeb  btek 
y  Mr.  Stanley),  this  scale  abould  be  as  perM 

ly  do  well  tM 

ordinary    working  "drawings;    '-'    ■' -'" 

drawing,  for  which,  I  should  sn 


nrable. 
tan  ley 'a  opini 


t  there  are  al*> 

uDld   mach"likc  to  hear  Hi- 
he  qne.tiun  mooted  by  "TbtW 
flllk» 


B08E8. 

f  S7a.'h4.]— HAVlMl  been  a  lealoDS  horticnhari* 
forty-five  years,  in  three  i[uart*rB  of  the  world,! 
can  apeak  from  practical  Iniowledgeof  the  "Qm* 
uf  Flowers."  , 

The  treatment  depend,  entirelv  on  climate  ud 
local  conditions.  Thia  ia  the  must  aatiefaetoryat 
Uora  to  grow  under  glaea.  If  particular  atlentiM 
be  devoted  to  it  in  a  special  house,  aithal  in  the 
conservatory,  border,  or  in  pots  and  tDbl,toIIir 
idea,   it  is   better    worth    house    room    than  aj 

(orgeune  exotica,  besides  blooming  before  bod.  tic 
^rnied  on  the  buthet  outside.  I  am,  of  oonw, 
ipeaking    of    a  Northern    eonnty,    where   iprbif 


ippean 


weeks    later,  and  1 
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wUODi  of  1379 
Biae,  k  akilful  i 
in  the  Gnt  iaclsm«nt  period,  aiid  ICO 


■ptoiiD 


umbla  badded  kinde^l^d 
Umd  told  me  he  thoDld  qstbt  have  any  more  1  I, 
tOO,)ui*«  gndaally  1«C  all  mine,  eicepi  a  Ter;  fine 
«ld  grmfted  Li  Franae,  8  or  aft.  high,  evidently 
protected  from  destraction  by  etanding  in  a  poai- 


tkio,   betweei 


)   projecting  b 
cdy  anyle  " 


>,  tbuu 


along 


way  to  liu,  the  stock  being  ao  tall  am 
Undei  glau,  in  small  pota,  tliii  beautiful  kind  ii 
<iD  ita  ovn  root!,  and  bu  produced  blwimi  of  un- 
unal  aiza  and  colour  at  the  Bsme  period  a> 
Haie'dial  Siel,  Alfred  Colomh,  and  otbat  beaotiea. 
la  the  Bteam-bath  atmoaphere  of  Lower  Bengal, 
I  have  grown  ■■Cloth  o(  Gold"  like  a  wild  brwr, 
with  flowers  Sin.  or  4in.  aoroee,  in  Southern  India 
Jin.  In  other  parti  thii  emprtaa  of  the  ruse  tribe 
wonld  refuse  tu  grow.  Again,  tu  be  sure  of  any 
mod  blooms  of  choice  aoru  in  Central  India,  each 

&&  waa  pnt  ou  a  raiaed  hillock  to  check  ein- 
ot  a>p,  ending  in  dense  foliage  and  few  hada. 
In  South  Afriuu— noUbly,  in  the  dietrioU  around 
<iap»  Town— moat  uf  the  named  rosea  attained  Sne 
qulity;  bnt  in  the  islands  uf  the  Indian  Ocean, 
■nder  peipetoal  guQibine  and  showers,  tbey  were 
pirfeet  BtMcimens.  Whether  on  their  own  ruoti  or 
mft«d,  they  were  all  equally  good  and  fluriferuui. 
fiat  10  in  every  part  oC  India,  where  most  garden 
roMa  rcqoira  tu  be  grafted.  Even  our  cummun 
Bogliah  aweetbriar  refuses  to  grow  unless  *u 
tmtad,  when  it  beoomea  a  handaome  bnah.  Yet 
Jiere  are  indigenous  roses  at  great  beauty,  as 
tow  Edward  (/i.  ,rmperi!or,H,),  which  from  its 
onatmnt  flow  of  aap  is  usually  selected  aa  the 
tock  for  grafting,  while  that  vary  spinous  and 
otMt  odoriferona  bush,  li.  c/iili/i>lia,  is  grown  in 
UU17  aorea  as  a  field  crop,  for  the  produotion  of 
oaa-watar  and  essential  oil— the  latter,  when  pnre, 
>*iiig  worth  ^lU  to  £12  the  onnca.  The  old  wood 
■  unt  down  nnnnally  to  the  ground,  befure  rise  ot 
h^  wp,  and  the  roou  heavily  manured.  Tbit 
lenaa  ud  thorny  species  is  used  for  garden  hedges 
In  India  and  South  Africa.  No  animal  will  dare 
apMHtnteit. 

Than  there  are  wild  rosaa  of  grut  merit,  pos- 
dUrthaitray  children  of  Fenia,  introdnced  by 
tfca  liniiriaDB  rulera  ot  Hindostan  after  their  oon- 
OMtla,  and  acolimatiaed  in  suitable  soil.  One 
•u^slUj,  known  as  tha  "Sngar-ball  Rose."  at- 
tjaa  ■  vary  coarse  and  bramble-like  growth  in 
wiUatneiiaa,  clusters  of  aymmetrieal  snow-white 
UoooM  parfuming  the  air  to  a  great  distaDoe. 
inwn  wa  asoend  the  Uimalayaa,  and  enter  the 
'Vait  of  Kaahmeer,  the  traveller  is  aatonished  at 
Oa  neat  number  of  the  type  "Austrian  Briar," 
•esBUaaa  flowers  both  single  and  double,  of  every 
kMWB  colour  and  stripe,  golden-yellow  to 
UaAUh-red,  the  foliage  variously  scented  with 
nisk,  lavender,  camphor,  and  snob  sttiking 
<idaan :  exoeedingly  tender  of  beat,  for  all  those  I 
flaiafiUj  prepar^  six  months  previouily  to  my 
Mara,  gndually  perished,  as  I  left  the  altitude  of 
10,00Ht.  elevation  above  tha  sea  for  the  warm 
flaiiu  ot  Hindostan.  They  were  carried  in  a 
uUer  specially  made  for  the  half-dozen  specimens, 
vlth  oanvaa  curtains  over  a  thick  bed  of  moss,  kept 
damp,  Aa.,  with  four  porters  in  charge  relieved 
•taaoh  of  the  14  stages.  Since  that  time  (over  30 
jMn  >cd),  when  I  had  friends  touring  in  the 
nlley,  I  offered  to  pay  mil  for  seeds  of  these 
dadraUe  species  ;  but  the  said  friacdt  loved  not 
flowan  aa  I  do,  and  I  never  got  anything  but 
mrommt.  Along  the  lower  ranges  at  theUima- 
lajai,  there  are  thickets  of  a  "dog  rose,"  render- 
big  the  air  nauseous  with  eicess  of  odour.  One 
Uoaaom  will  scent  aroom  ;  hence,  imagine  the  effect 
at  Dlllioa*  <m  millions,  for  they  form  the  pievail- 
bl  jnngle  of  countless  miles.  As  maybe  supposed, 
tka  taosuy  of  wild  and  domestic  bees  is  tar  too 
U|Uj  flavonred  of  rose,  and  was  so  cheap  in  those 
dan  that  you  could  get  41b.  or  /Jlb.  weight  for  a 
mUing.  Literally,  it  was  a  "land  Sowing  with 
Bilk  and  honey."  lor  the  former  was  oevercharged 
khytha  peasants,  and  butter  was  almost  as  cheap 
M  the  honey.  I  never  found  any  indigenona 
fann  ot  Rosa  in  Africa,  though  most  of 
-tu  Bnropean  varieties  (excepting  sweet-briar} 
ftriva  well,  and  many  of  them,  particularly  the 
"Koisette  ''  family,  would  bring  prizes  to  England. 

VUrioa;  while  in  my  garden  here,  after  those 
•"»  ley  winters,  my  specimens,  especially  the 
'White  Bath,"  were  superb.  I  have  tvo  Hima- 
l>r>ii  speeies  of  "  dog  rose  "  to  rank  and  luxuriant 
j^ed  from  Med)  that  I  bare  deported  them  to  a 
■sdfe'row,     the    flowen,    pink     and    single,    re- 

t^,  my  stock  of  "prairie  rose,''  from  need  gathered 
<•  tka  North'  American  wastes,  has  all  died  cut  Ki 

lanihiH^pH  it.  RoHt-growers  snould  study  type 
sad  origin  more  than  they  dj,  fur,  in  my  ai- 
Mrianoe,  the  treatment  and  temperature  required 
Olai  aa  much  aa  the  floral  forms.  Uereisssmall 
•oiple  of  my  meaning:  Igot  a"Litle  Pet  "dwarf, 


white  fairy  rose  from  a  looal  nuneryman  in  a  pot, 
with  tha  information  that  it  was  an  indoor  iiad. 
It  was  affected  by  mildew,  which  I  eurwL  A  few 
bunches  ot  ita  pretty  soent«d  blooms  rewarded  me ; 
than  it  was  ravaged  by  green  fly,  Uiaae  I  locn 
settled.  I  took  tha  praoantion  to  make  a  few 
dosen  cuttings,  moat  at  whioh  baoama  atrouK 
rooted  specimens,  larger  than  the  parent.  I 
oonld  now  afford  to  praotiae  experiment!.  Besides 
distributing  to  all  my  friends,  I  planted 
out  my  slook  in  avoir  part  of  the  garden,  irre- 
spective of  aspect.  They  have  been  where  they 
were  planted  tor  years.  The  ahow  ot  bloom  is 
inoreaaing  annually,  each  specimen  now  bean 
doiens  of  hi^hly-soented  spotless  flowers,  instead  of 


I    of     doubtful    fragrant 


aucked  away  by  parasites  under  ^ 


hail  is  rattling  violently  on  the  glais  as  large 


and  the  hilli 


whiU 


a  (>io,  pot,  where  it  has  lived  three  years  on  its  own 
roots.  I  generally  strike  over  three-fourths  of 
every  rose  species  in  cuttings.  There  is  only  one 
baflleB  me,  and  I  am  now  for  the  fourth  time  trying 
my  hand  on  this  soow-white  gem  in  bottom  heat, 
I  have  hitherto  only  got  two  oat  of  several  dozen 
from  a  worn-out  old  bosh  in  a  8,  border.  The 
patent  always  affects  the  constitution  of  the  off- 
spring in  plants  as  in  animals.  For  spring 
show  everybody  shuald  grow  La  Franoa  under 
gloss.  No  heat  requireti  till  the  buda  appear. 
All  my  roses  stand  in  their  ^ts,  even 
Mar^ohal  Kiel  in  one  of  the  vineries,  getting 
any  stray  beams  of  sunshine  in  the  very  early 
montha  ;  then  they  are  taken  to  the  stands  in  the 
conservatory.  I  prefer  rosea  to  peaches  and  grapes, 
and  would  Ilka  to  uproot  the  above  and  pat  my 
favourite  flowers  under  those  roofs,  fur  I  am  in  the 
very  worst  of  all  the  English  counties  for  outdoor 
gardening.  Only  the  aariculas,  the  primulas,  and 
the  pans las  can  surpass  other  places;  exotics,  too, 
under  glass  perish  for  want  of  solar  light ;  and 
yet  further  north,  in  a  garden  at  Aberdeen,  1  have 
seen  such  glorious  roaes  aa  I  thought  oonld  only  be 
grown  outside  in  Heratordshira  or  Devonshire.  I 
suppose  the  deep  burial  in  snow,  safe  from  bad 
winds  and  over-humidity  of  the  atmosphere  (as  in 
my  case),  are  the  true  oames  ot  their  SQccess. 
Again,  it  is  strange  to  sea  that  ugly  climber,  Gluire 
de  Dijon,  in  a  very  eipoaed  situation  hare  on  a  wire 
arch  over  a  walk,  bearing  annually  over  100  flue 
flowers.  A  neighbour,  who  has  one  on  a  wall, 
covers  it  in  autumn  with  matting  and  tha  roota 
with  litter ;  though  his  blooma  are  larger,  tbey  are 
not  more  numerDus  than  mine.  A  companion, 
"  Fairy  rose  "  (ml),  though  giving  doiens  of  blood- 
coloured  buds  tur  batton-faoles,  ui.^ierir^asi,  refuses 
to  grow  an  inch  in  a  sheltered  south  border  ; 
tbsra  they  bsve  remained  since  planted  out, 
two  or  three  years  ago,  the  foliage  di7  and  sickly. 
As  to  the  pruning,  that  requires  lung  eiparience. 
A  Man^hal  Xiel,  cut  down  when  in  full  vigour, 
may  bear  three  or  tour  flowen :  if  left  alone,  three 
or  tour  doient.  80  with  Cloth  of  Gold,  moire  de 
Dijon,  and  all  those  with  terminal  buds.  Other 
species  of  bnshy  habit  and  rapid  growth  require  to 
be  shorn  to  the  very  soil,  and  some  to  lose  only  a 
few  inches  at  the  ends  of  their  top  boughs.  Bat 
pruning  ii  vary  important,  if  shape,  size,  and  good 
quality,  instesd  of  indifferent  quantity,  are  desired, 

is  called).  The  rose  amateur,  with  time  at  bis  dis- 
posal, can  do  wonders,  while  moat  of  the  paid 
gardeners  follow  old  routine  and  practice. 


It,  now,  tha  perpendioolar  for  ordinate)  from 
1  on  line  0,  8,  be  doable  that  from  3  on  the  lama 
line;  then,  no  matter  what  tha  slope  of  disc  (on 
tha  angle  (J),  the  tracer  will  have  moved  horiaon- 
tally  twice  as  far  when  it  touches  I  as  when  it 
toaohed  2,  tor  the  horiiontal  distsnae  moved  s 
ordinste  x  00a  G,  All  then  that  is  neeesaary  tor  a 
uniform  pitch  ii  that  it  should  take  twioe  aa  long 
for  1  to  get  to  tha  roller  aa  tor  2,  and  this  it  doaa 
only  when  the  ridge  diao  is  upright,  whan  Ou 
timea  are  10  minutes  and  G  respectively. 

Fur  any  given  slant  we  can  modify  the  spiral ; 
but  whan  corrected  for  that  slant  it  will  do  for  no 
other.  Tfani  tor  a  screw  of  0  pitch  (or  next  to  0 
pitch)  the  curve  must  be  aueh  that  tha  ordinatea 
are  proportional  to  the  angles  or  times,  that  from 
t  doable  that  from  1.  But  it  this  be  sloped,  uid 
the  mandrel  revolve  nnitormly  In  tha  boar,  when 
II.  oomes  to  horiiontal  3  has  past.  When  L  ia 
there  I  is  not;  therefore,  in  equal  five  minutea 
spaces  the  traverses  have  beoa  nneqnal. 

Four  timea  only  will  corresponding  nomban 
come  to  the  horiiontal  together  at  III.,  XIL,  IX., 
VL  And  the  error  is  exactly  analogens  to  the 
eqaation  of  time  in  aatrooomy.  If  1  have  time  I 
will  attack  it ;  if  not,  thia  hint  ihould  auffice, 

Mr.  Pooklington's  mathematics  are  right  as  far 
as  they  go.  He  will  now  see  where  the  fallacy  liei. 

Siblett's  devloe  is  highly  ingenious,  and  in  ita 
proper  province  will  do  good  work.  It  will  enable 
an  unskilled  amateur  to  "  strike  "  a  short  aoraw  of 
any  pitch  easily  and  correctly  ;  it  will  not  cat  a 
long  sorew  with  a  point  tool  mathematically  ao- 
curate,  for  it  is  theoretically  imperfeot.  1  ihould 
like  to  poasesfl  it,  but  the  coat  is  too  great  tor  a  de- 
vice of  limited  application.  The  redneing  speed 
gear  seems  the  great  expenie.  Could  not  tha  in- 
ventor substitute  a  simpler  and  obeapar,  if  mora 
clnmav,  arrangement,  aa,  for  instance,  a  tangent 

I  should  like  to  give  a  long  latter  on  aoraw- 
mania ;  but  1  doabc  if  it  will  ever  get  to  the 
Bditor.  even  fur  the  waate  baaket. 

The  error,  if  any,  in  Niblett's  year,  incrauaa, 
with  inclination  ot  swasbplate,  and  diminiihei 
therefore,  as  the  aiie  ot  disc  is  incresaed. 

Assuming  the  plate  to  be  6in.  in  diameter,  and 
tha  cutting  to  take  place  daring  }  ot  the  torri,  and 
each  interval  ot  rest  to  last  ^,  with  a  reduDtion  in 

red  of  24  to  1,  we  gat  guidance  for  8  threada, 
t  ia  for  lin.  traverse  when  cutting  lin,  Whit- 
Suppose,  now,  the  spiral  acaurate  tor  a  very  fine 
pit«b  {say  a  million  to  the  inch  or  10),  then  to  out 
lin,  Whitworth  we  mult  slope  the  plate  till  S  ain. 
60°  .  lin,  S  "  i  when  0  "  in.clination — 

.•.0  =  11°  approximately 
and  thia  {see  Godfray'i  "Astronomy")  gives  the 
greatest  error  about  |'  in  46°  of  turn,  or,  ssy  .ja  of 
the  dist.  cat  aa  the  tracer  paiaoa  over  the  uuddle  j 
ot  the  cut  (from  -  4u  to  -i-  46),  that  is  ,k  ot  the 
whole  inch  oat. 

To  out  four  threads  to  inch,  wa  must  slope  the 
plate  about  22',  and  the  error  is  about  funr  times 
this  or  ^in.,  and,  in  fact,  for  moderate  inclinatlona 
tha  error  varies  as  square  of  inclination  directly, 
and  as  square  of  diam,  of  disc  inversely. 

The  error  is  not  greatest  at  and  ot  out,  but  ap- 
proximately at  the  46",  that  is  about  ^   at  the 
itance  from  each  end  on  the  suppositions  taken 


3  the  spiral 
1  better,  by  using 


NXBLBTTS    BOBBW-aBAB. 

[-27355.1—1  ASI  glad  "  O.  V."  haaspoken.  How- 
ver  much  he  may  complain  ot  his  want  of  maUie- 
uatics,  hia    mathemstica]    instinct    always   leads 


1  my 


ig  tha  germs  uf  auotl 


Imagine  the  disc  i^ith  its  raised  ridge-ring  to 
stand  square  with  the  mandrel,  and  let  the  ciroum- 
ferenca  be  divided  into,  say,  1!  equal  parts,  and 
aumbet  them  like  the  boars  on  a  olock-f  ace,  I,  II, 
lire,  and  let  the  rocking  oils  be  the  line  joining  III 

"  slants,"  so  as  to  give  a  ecren  of  0-pitob  when 
square,  and  a  pitch  increasing  with  the  alant. 
Further,  draw  radial  lines  (or  radii  veotorea),  the 
centres  of  diao  to  the  hour  divisions  cutting  the 
ridite  in  corresponding  points,  numbered  1,  2,  3 
4,J:c. 

Mow  imagine  the  clock.faee  to  remain  square  to 
the  mandrel ;  but  set  the  centre  part  containing 
tfae  raised  ridga  at  an  angle  C,  and  with  rocking 
axis  (line  9, 3  or  IX,  III)  horiionUI,  begin  to  cut 
a  screw,  the  mandrel  rotating  once  in  an  honr^  aay. 
Of  coarse,  the  roller  or  tracer  touehai  tha  nog  at 
8,  shortly  afterwardi  at  2,  then  at  1, 


bed  by  "0.  V.,'*^  though  in  this  last  case  the 
ir  would  be,  perhaps,  difficult  to  calculate,  and 

As  the  above  was  worked  oat  in  my  head  chiefly 
during  a  singularly  dolt  sermon,  I  can't  be  respon- 
sible for  accuracy,  but  it  seems  all  right.  It  also 
occurs  to  me  that  the  length  of  roller  would  be 
about  tin.  under  tbe  ooaditiona,  and  the  error 
might  be  destroyed  fur  any  single  pitch  by  naing  a 
properly- shaped    non-cylindrical   roller,    and  thir 

luggeation  oonta--' —  "■■■ ■'■' ''"'  •"— ~ 

catting  device. 

TWIST-DBILI.8  AND  SCBBW-OTITTtVa 
APFABATTTS. 

[27356.]— I  BKAD  a  oommuuication  aome  two 
numbers  back  from  "  A  Novice  "  on  the  above, 
and  I  thonght  I  would  teat  his  remarks.  First,  aa 
regards  acrew-cntting  apparatus  being  useless  for 
general  work.  I  visited  the  large  turning  worka 
at  the  Crystal  Palace,  and  aaccrUuned  that  the  men 
there  cut  out  their  screws  by  hand  for  every  sort 
of  work.  Their  lathes  and  tools  are  all  of  themost 
common  description,  yet  I  doubt  if  one  amateur 
out  of  GO  Donld  show  aucb  good  results.  I  ques- 
tioned them,  and  they  would  not  have  aay  acrew- 
outting  appliances  it  supplied  to  them  free  ot 
expanse.  They  agree  with  "A  Novice"  that  it 
they  had  to  out  lorews  by  tba  groM  it  might  be 
deiinble,  but  not  otherwise. 

I  next  viiited  a  large  firm  ot  miawtaatorfa^ 


;U8 
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opUoUni,  &nd  hfrt,  *gilii,  fonnd  kll  their 
ontUnft  Hon*  liy  hkod,    Theit  twiM-driUj  4lio  thcr 
frlnd  bj  hand, 

I  qalta  kgraa  with  "  A.  Norioe  "  that 
"r*  mnoh  too  fond  of  appiratiu.    If  optioiuu  ean 
■ork    or-—'-   '--   '-'-'    -■- ' — ■" 

lately  ec 

Ithlnk,    _._     ,    ._. 

T*i7  man;  Eimatean  If  umB  of  our  innttpoadenta 
would  take  np  the  gnxtioii  of  taming  u  oairud 
out  at  th«  Oryital  Paluw.  £10  would,  I  uc 
MTttin,  prailde  aterfthiDg,  uid  enable  an  amatcm 
to  mkke  nnodredi  of  oief  d  aitlelei. 

Anotbar  VwIob. 

0ILKHV  SOBBWIVa  SBVIOB. 

[WSfiT.J— Rbi-BBRIBO  to  remark  of  "  F.  A.  M.' 
re"Silke'i"ioiewiDgdeTi(w,  Itu  a  great  plsaantc 
to  have  Biltiaiam  from  him,  f avouiable  or  unfaTOOi- 
able.  I  am  inre  maoj  more  readen  would  xnid 
lnth»ir  "idsaa"  if  only  oompetent  cormpoodei 
would  lewird  them  with  a  remark.  In  t 
majority  of  oaaei  there  it  only  piofonnd  aHenoa. 

The  ooid  i^otild,  I  think,  be  of  gut,  and  the  rod 
would  anrely  travel  exactly  at  the  rata  of  the 
pwlphery  of  the  pulley  (or  reel  aa  I  called  It,  not 
"rale"  as  printed)  the  ondeTiide  of  the  oord 
being  a  tangent.  Hy  plan  ii  to  allow  the  rod  *~ 
lie  on  the  pulley.  I  haTs  alvaya  been  an  advoci 
for  IsaraiDg  to  ohaee  by  hand,  but  tinea  the  whole- 


ing  to  oha; 
larkaof  " 


II  to  the  impoiilbility 
•drew  withont  anenmbericg  the  lathe,  and  would 


limpoiilbi 

of  really  doing  it  oorreetly,  I  have  changed  a 
mind,    I  tbink  my  advise  wonid  r —  * 


[27858.1 — TOUB  leadara  know  that  I  have  nnt 
np  tavwal  photographi  of  aniTanal  ontter*,  all 
haTing  thair  own  advantagea  and  drawbaoki.  The 
Mie  I  now  tend  appeara  to  me  to  be  the  beat  1  have 
yet  teen.     If  the  photograpbt  are  too  email  to 


i  ihow  the  detaila 
diatinctly. 

When  the  anirertal  eattei  ii  need  to  drive  the 
tingle  point  or  fly  onttert,  it  regoiret  to  ran  at  a 
very  great  ipeed,  and  then  gearing  it  oat  of  plaoe, 
H  howevei  well  made,  It  will  rattle,  oanie  Tibra- 


tlon,  and  mar  the     

Ueun,  UoltiBpffel  have  adhered  fur  thii 
the  old  form  of  nniverul  cattei,  though  ithatfoar 
gnide  pnlleja.  In  the  cotter  before  tu  one  view 
■howi  the  initromeut  arranged  aa  for  driviog  fly- 
onttera  at  quick  epeed  by  band  only;  here  the 
gearing  it  removed.  Only  two  gnide  pnllByt  are 
required,  which  are  not  at  all  in  the  way,  and 
which  will  actai  fair  leaders  even  when  the  apindle 
of  cutter  it  pUoed  horizontally,  only  requiring  to 
be  tlightly  turned  runnd  upon  their  upright  aiem 
aa  the  ipindle  it  inclined  mare  aud  more  from  the 
TCrtieal  poiition.  Id  the  eeeond  view  the  &j. 
entter  ipindle  and  the  gnide  polleyi  are  laeii  to 


hare  bean  removed,  whilat  the  qendle  for  eonyiai:   < 

eicenlav  cnttera  it  in  positiHi,  aod  it  ii  driven  by     i 

"»*■"■  of  a  aeeaid  wpindle  and  a  pair  of  bcvei.    the  pegea  of  our  "  K.  M-"*  eoi 

wheel!  to  redoee  the  ipeed.    Hen  I   think  tkr  '  I  thmk,  efaeap,  ^id  caiy  td  c 

geeiiu  ii  properly  apfdied — saiacly,  to  redneelht   l"" "'^' ' ""'" 

■paedlintfaeciTca)arDBttaa^a>d,toa«d,itAa«ld  ] 
do  no  harm.  Ho  goide  poBm  are  Bud,  aa  the 
band  will  nm  etnirtt  ap  whatever  may  be  Iht 
angle  of  cutting.  We  haw  ben  ■  (oobioatioa 
inttnuuent  aa  initaUe  for  wod  with  the  fly-entten 
aa  with  the  einoUr.  V.  '   ~ 


oomrrzHBAi^ASoiva  z.ate 


[nU9.}— The  incloaol  aketcb  rtwatnta  a  de- 
vloe  f V  eotmteibabDEiDg  latbe  wfae^  by,  I  andei^ 
etaad,HefTWa]ti,of  BetUn.  It  kaa  the  advantag* 
of  being  caailr  removed  if  the  wtA  ia  haad 
reqoirea  tiM  latlia  to  ran  ba^waidi.  1  do  not  lih* 
the  wheeli  aa  ordinarily  brfaiKiwI,  aa  tbcy  do  not 
nmevenly.  Tfaeasppoeedadniitageaf  theoOKnta-- 
balance    ii    the    faeilitj     of    ttartinf;    1    aaj 


lin.  1«  the  Foot. 


them  to  tt^  on  the 


:  I   have 


A,  bae  oC  diadc,  thowiac  end  a 


dotted  linca,  with  centre  point  torned 
tame.  B,  ahank  with  tcrewed  cad  and  p 
point,  cut  oat  ot  lined  portion,  tame  pi 
three  tiiea.  Sin.,  iio.,  and  l^in.diametei 
roda  for  ahanki  of  two  Icaecr  ohoeki. 


ly  foot  off  tht- 

_.      Fomog!    •■- — • — 

balanoed  lathe  I  alwtya  hi 
-ol,  and,  by  pruticc,    I  can  alwayt  itop  it  in  tucli 
poaittoo  that  I  can  atari  again  without  toDohing 
lepulle;  or  band  by  hand. 

Tieadlei  lometimet  have  a  baok-balanoe ;  but 
.lej  never  work  well,  beoanae,  if  one  takei  one't 
foot  off,  the  treadle  ttops,  and  the  oonneeting  rode 
become  nnhooked  if  the  wheel  oontinnea  to  re- 
volve. The  back-balance  it  alto  in  the  way.  Tc 
obviate  thete  ditidvantagea,  I  deiigned  a  tieadif- 
whioh,  while  it  it  perfectly  balanced,  hae  no  pro- 
jecting partJ,  and  will  alwayt  move  with  the  whed. 
It  poteutaa,  I  believe,  but  one  ditadvantage,  Le.. 
ooatlineat.  A.  F.  Sbakoeipeu'. 

LDttiehaottraeie  4,  III.  Dreeden. 

USBFUTi  OHTTOKS. 

[STBfiO.]— In  my  eiperienoe,  for  tnming  metal 

the  meet  oeefol  of  all  the  many  ohoeke,  and  the 

• . -—It,  ia  the  form  foT"8ol- 

partionlarly  recommend 

— . -,  ,.  11  telf -centring,  and  ol 

hoTdt  the  hatdeat  ot  aU.    The  loider  can 


SLomaa,  Ac,  nr  i^thi 

[27361.}-DcilI.vo  the  laat  few  moDi 
have  beennomeroua  inquiries  for  toola  foi 
for  ■wVing  twiit  driUt,  and  similar  woi 
ordinary  lathe  j  bat  Idonotteethatanytl 
pracUeal  haa  been  propoaed.  For  mon 
year  eirenoutancca  obliged  me  to  i»ck  np  I 
thop,  and  my  lathct  and  other  toola  havt 
montht  in  their  packing  eatea  undifltnr 
unta  lately  my  MechasICS  have  been  i 
at.  and  I  aee  that  I  have  lost  moch  that  wc 
le.  Bat  changing  hooae,  i 
~  ''  ooouuenced  doi 
11  my  time  and  t 


to  youne 
miie,  hold 
g  made  aa  fntible  aa  yon  like  by 


biunoth.    I  keep  thii  chnok  in  three  or  four  liies, 
the  lar^eat  about  Sin.  diameter  of  (iQ.  ibeet  braae, 
on  an  iron  thank.     Thia  is  screwed  into  the  brau 
diic  aa  tight  aa  pouible,  about  lin.  of  the  screw 
end  being  allowed  lo  project.    Now  fit  the  iron 
thank  into  the  tcaiu  chuck,  aud  revolve  with  the 
treadle,  turning  the  projecting  ecrew  into  a  taper 
point  of  rather  over  ,Un.  in  length.    Then  face  the 
diic  till  quite  true  and  amooth.   Hy  inullett  oback 
ii  made  of  a  foreign  copper  piece  about  l^in.  dia- 
meter.    Yon  have  only  to  heat  (he  work  and  the 
disc,  ipread  the  aotder  on  each,  put    the  inden 
mtrk  of  your  work  on  thepoint,  and  preat  togethe 
at  qnickly  aa  pouible.     When  quite  oold  yoa  ca: 
'o  work  at  oQce.     I  attached  21b.  weight  of 
tr-ptate  Srmly  in  thit  wtv  to  my  chuck,  and 
a  it  ipia  round  aa  if  on  a  face-plate.    Here  ia 
nmeoie  advantage  :  yon  can  reach  every  por- 
of  yonr  work  with  tooli  while  revolving,  aa 
have  only  to  heat  plate  and  work  to  teparate 
1,  and  change  sidea  in  the  same  fashion.    This 
— ^e  will  lave  an   outlay   on  many  eipenaive 
ohueki,  only  fit  for  the  auutenr  with  a  long  pane 


and  though  I  am  a 
airangementa  to  my  Uwe,  i  ni 
been  able  to  take  any  itcpe 
January  I  obaerved  an  ad 
Mbchanic  of  a  new  tool  n 
toolt."  I  wrote  lo  inqoire  of  him 
January  laat,  if  he  had  anything  that  w 
me.  I,  at  the  atme  time,  drew  hit  attenti 
toola  detcribed  by  Mr.  Korthcott  aa  hav 
added  to  hia  own  lathe,  in  bit  book  o 
which  I  thought  would  meet  a  ready  tale  il 
amaleun  oonid  get  themat  areaionablepi 
replied  that  he  made  a  much  more  complei 
catting  machine  than  tiorthcott'i  to  Gc 
■addle  of  a  tcrew-cnttinglathe,  whi<^  be 
alio  available  for  milling  from  the  aaddle. 
Sited  with  oompoond  tlidei,  and  would 
kinds  of  apar,  rim,  mitre,  tkew,  and  ikei 
The  ipindle  can  be  broueht  to  a  boriioi 
tion,  and  end  mills  can  be  uied  for  nat- 
■lot-drilling,  and  milling  work  while  in  c 
lathe.  He  aaid  he  was  then  making 
Government,  and  promised  to  send  me  a  put 
but  bat  not  yet  done  to.  1  think  it  ia  juat 
that  would  suit  me  and  other  amateura. 
•aid  he  bad  made  Northcott's  machine  for 
outter  making,  but  found  it  niuatiafact 
working  tool,  from  the  difficulty  ot  ma! 
thaper  plates.     He  aaked  me  tu  remind  hi 


.d  of  H 


hi,  if  h 
jnac  written  bim  to  do  ao.  A  aevei 
matism,  brought  on  hj  the  east  wi 
and  the  time  patied  without  my  r 
lo  ao.  My  confinement  to  bed  haa 
loot  through  the  back  nnmbert 
INIC,  and  I  was  pleased  to  see  "F. 
Bud  other  old  corretpondents  w 
^   '      'd  like  very mnchtot 


e  of  ■' 


itingi  b 


particularly  interesting  to  a..^...  _  _, ._ 

jeart  of  my  life  in   India,  chiefly    in  a 

cegimsnU  W.  M.  Sknea, 

17,  Linden-grove,  Kunhead,  near  Peck^ 

THE     BDUXTHDS    I^THB     HA; 

[273G2.]— Is  No.  Il.i:  Mr,  Nen 
ijuestion  of  cone-fittinge  for  chucks^ 
points  of  view.    As  to  the  ideal  a 


BNOUBH  HBUHAmO  AXD  WOULD  OF  iOIENOE  s  MO.  1,158. 


.^ 


yhiir 


Ida  "  muldrel.    Tbe  Qat  mandrBl  fooe  ia 

Hide  D»  the  ooiied  one,  uid  o&a  be 

bC  any   time   if   necesmry  like   the  oo 

iDiabing  of  the  B^linder-Eiue  danbtleu 


of  no  limple  mcBHa  bj  which  the  »Qgle  ot  m  cone 
Dim  be  gsaged,  uid  the  truth  of  ■  icrew-tbread  i>  a 
Mill  more  difficult  matter  to  detenuiDe.  It  still 
■eema  to  rae  that  m  regardt  aaoDracj  and  etiduranoe, 
no  plan  jet  proposed  is  eqnaJ  to  the  Edmunds 
mandcel  with  the  buttreas-thread.  The  onl;  ad- 
vantages poBBeutd  by  the  cone  fitting  ace  that 
it  BToide  the  litk  of  apoiling  the  work  by  making 
the  cylindrical  icceaa  In  the  chunk  too  wrga,  and 
it  is  rather  let!  eipeaaire. 

I  hope  we  shall  BOOD  hear  ssaiu  from  "  J,  K.  P." 

as  to  the  comparative  strength  of  the  battreu  aad 

WhitwoTth  threads,  and  alia  u  to  the  obieotion  he 

hu  to  the  bnttceis- thread  on  mechanical  groondt. 

A.  Qray. 


tre  and  delin&cf ,  juat  u         „     „ 

at  the  extra  coet  of  making  tbe  or  Under 

ade  is  very  eudaring,  oning  to  its  positiun 
ig  it  free  Iiom  damage  by  blows,  and  its 
from  presaore  cansiag  the  abraeion  of  it  by 
to  he  inHniteaioial. 

be  met,  tbe  making  ao  Internal  oone  to 
.he  external  is  the  oiffiBolty,  Mr.  Newall 
loei  not  think  he  can  remember  n  chuck 
ving  the  Inthe  a  perfect  fit  for  the  mandrel 

:  Co  make  them  Gt  equally  all  lonnd.  If  it 
0  to  find  the  flat  face  of  a  chack  St  vitbont 
',  Buret;  the  internal  oonn  of  chnoka  will 
uire  scraping  to  make  tham  fit,  and  this 
Qore  difficult  than  in  thecaleof  a  Bat  face. 

saggeat  that  this  scraping  ahould  be  done 
he  chuck  leaTes  tbe  lathe.  It  the  finishing 
)t  the  meieat  scrape,  the  faoes  often  do  not 
less  the  metal  waa  of  very  uneven  deniity, 
leTer  failed  to  make  them  fit  all  round  by 
ire,  a  perfectly  sharp  tool,  and  moderately 

ed  for  the  finuhing  touch,  both  aa  regards    whiofa  I  think  wanld  prore  ixtiifKittiTy. 
w-threadi  and  klio  the  face.    It  ii  quite 

A  in  the  cuts  of  a  oone,  one  oaa  take  out  

:  till  a  fit  ii  prodnced,  and  that,  in  making 
Tical  reoeas  m  the  chuck,  one  eui  euily 
.y  too  much  and  ipoil  the  work.  What 
U  one  makea  tbe  reeesa  too  large,  one  must 
a  chuck  aside  so  f  ar  aa  accurate  work  goea. 
agree  with  Mr.  Newall  that  the  centring 
ck  by  meaui  of  ita  lorew-thread,  ai  aaoally 

practically  a  oone  setting.  In  the  form  of 
4iead  he  propoaea,  there  will  oonieqnently 
able  oone-aetting ;  the  chuck  will  be  tiiecl 

ihe  cone-base  ^d  the  cone  formed  b;  the 


OBKTBBS  FOB  BOFT  WOOD. 
127303.]— I  BEITD  sketched  centTM  for  soft  w 


CZJ> 


generally  reqniri 

Probatilj  these  are  stupid  questions  to  eiperta, 
but  then,  like  thf  engineer  in  Little  Donit,  I  onlf 
"  want  to  know,  you  know."  B.  Haroonrt. 

KBTI.BSa    WATQHBB. 

[27367.]  — Could  yon  spare  room  In  joo* 
valuable  paper  for  k  few  remarks  from  a  practical' 
watchmaker  on  a  subject  whiob  I  trust  will  be  botb 
usefttl  and  instruotlve  ? 

Tbe  internal  mechanism  of  keyless  watches  ha* 
been  brought  to  snch  a  perfection  that,  both  ar 
regards  price  and  strength,  they  are  close  upott 
perfection  ;  bat,  strange  to  say,  the  outward  OOD- 
struction  is  exactly  in  tbe  same  primitive  state  aa 
wheu  keyless  watches  were  first  made  60  years  ago. 
All,  or  nearly  all,  keyless  watches  are  wound  up. 
and  the  bands  set,  by  a  knob  or  crown  fixed  at  th» 


XBOHASIOAI.  XATTBBa 
[ayse*.!—-  ORDKKIO  vital  "  aaka  "  Boi 


if  h< 


the 


with  any  minnal  of  aimilu:  

enery.  There  Is  found  in  the  nslghbauThood  ■ 
Bedon  (Franoe)  a  material  whiob  u  btooming 
great  deal  u*«d  for  pnrpoiea  for  whioh,  hitbertcL 
emary  alone  haa  been  amployed.  It  is  a  kind  of 
sand,  oompoaed  entirely  of  minute  preoious  stones, 
BUchasganMta,nibiea,  ameralds,&a.  Perhapa  thia 
wonld  Bolt  the  above  oorraapoadent,  if  it  oonld  be 
groimd  fine  anoogh,  " 1.^-- 


itter  oone  is  subject  to  far  more  wear  ttian 
ler,  and  if  it  wean  away  nneqnally,  or  is  , 
ther  way  deformed,  the  alignment  of  the 
ill  be  impaired,  however  perfeot  the  oone- 
y  remain.  This  impairment  of  the  align- 
want  of  truth  in  the  screw-thread,  wbether 
or  snbsaqaently  produced,  is  to  my  mind 
t  fsnlt  of  the  ordinary  chuck  fitting,  and 
ittings  in  whiob  a  screw  is  used  u  a 
ing  agent.  It  appears  to  me  a  fatal 
1  to  ita  use  for  this  porpose  when  aconracy 
irance  under  pressure  and  friction  are  re- 

A,  chain  is  not  stronger  than  its  weakest 
'.  in  a  mandrel-uoae  the  sorew-thread  ia  the 
int ;  it  ia  tbe  part  liable  tc  strain  and 
.     If,  then,  we  reduce  the  function  of  the 

that  of  a  mere  holdfast,  this  ia  surely  an 
It  ii  true,  as  Mr.  Kewall  aayi,  that  "  to 

full  advantage  of  the  cylinder  fit,  the 
ngth  of  such  fitting  part  on  spindle  and 
lODid  bear  alike."  But  if  this  foU  ad- 
is  not  obtained  in  any  caae  throogh  want 
ieliam  in  tbe  sarfaoea,  yet  tbe  concentring 
*  s  perfecl.  The  unequal  bearing  <tf 
...  : ,  abraaion  at  aome 


FBT7IT  FIOKKB. 


the  qnestion  of  abrasion.  The  cjliader- 
lade  of  steel,  hardened  and  ground.  It  ia 
to  little  ot  no  stress,  and  to  very  little 
;  it  serves  merely  as  a  guide  to  the  position 
,nck.  I  can  hardly  conceive  of  it  wearing 
ireciably  with  fair  usage  anything  like  so 
other  portions  of  tbe  latbe,  such  aa  tbe 
and  the  bed.  Probably  it  would  last 
years  without  being  appreciably  the  worse, 
h  constant  and  heavy  use.  The  mandrel- 
lObject  to  much  more  abrasion  than  the 
base,    but    can    be  easily    regruucd    if 

rew-thread  on  tbe  other  hand  is  subject  to 


le  chuck  revolves  upon  it  four  to  eight 
r  once  on  the  cylinder-base,  and  when 
ome  the  friction  increases  enarmously, 
<  the  pressure  pcodnced  by  the  screwing 
The  cylinder-base  is  subject  to  only  one- 
.t  rubbing  which  takes  piece  on  the  first 
the  screw-thread,  and  to  an  amount  of 
rarying  with  the  weight  uf  the  chuck,  but 


(2T28B).  A  abort  pieoe  of  stove  pipe  is  fixed  to  ■ 
rod  of  suitable  length.  A  T-abaped  notob  ia  cut 
on  each  side,  and  the  edges  filed  sharp.  The  stalk 
ia  placed  i  n  the  notch,  and  cut  by  a  tarn  of  the 
wrut,  and  the  fruit  falls  into  a  oanvas  bag  attached 
ondemeath.  The  only  objection  to  this  device  is 
that  it  ia  nnsuitsble  for  a  lady,  as  I  find  it  tirea 
the  wiiataftw  a  few  honra.  Toodlea. 

XAQVBTIBM. 

[27866.]— Can  sny  of  "  Oor 


''5''^'    theory  of  magnetism,  the  moleonles  of  ic 


[  tbe 


WlDg     s 


lo< 


would  tt 


^ig?- 


ohucks  dependent  on  it  be  affected  ?  It 
at  the  cylinder-base  ia  an  objection  to  ibi 
how  much  more  objectionable  most  be  a 
ead  aa  a  concentring  agent. 
ia  another  objection  lu  the  cone-fitting. 
ng  cf  a  fikt  face  and  of  a  cylindrical  re- 
omparativelyeasyoperations;  but  I  know 


which,  in  theii  ordinary  condition,  areall  ju 
up  together,  so  that  they  mutually  neutralise  one 
another's  magnetism.  When,  however,  a  bar  of 
theee  metals  ia  magnetised,  either  by  electric 
current  or  otherwise,  all  tbe  molecules  range  them- 
selves along  the  bar  with  their  longer  axes  in  the 
direction  of  ita  length,  and  thia  disposition  makee 
one  large  magnet  of  the  aggregate.  His  experi- 
menU  with  a  tabe  of  iron  Slrngs  and  the  effecta  of 
torsion  on  a  steel  magnet  go  to  prove  his  theory 
correct.  But  if  it  be  ueceasery,  in  order  to  confer 
magnetism  on  the  molecules,  that  they  should  have 


a  lin. 


b  the  bi 


that  the  sides  of  the  bar  (Iawi 
axes  taoa)  can  attract  anything  ?  and  also,  how  is  it 
that.  If  the  mere  drawing  along  the  bar  of  amwnet 
can  cause  its  moleooles  to  reanme  f  reah  poaitiooi, 
the  bar  does  not  fall  to  piaoea  for  want  ot  ooheaion 


top  of  tbe  pendant  of  the  watoh.  It  ia  olear  that 
this  winding  knob  shonid  be  so  placed  that  the 
watoh  can  be  wound  with  the  graatast  facility  and 
certainty.  But  is  that  so?  With  the  ezoeption 
ot  one  pal«nted  lately,  all  keyleai  watchea  aro 
made  with  a  ring  anrroimding  the  winding  koob, 
obatruoting  the  prooesi  of  winding.  It  aertainly 
seema  very  absurd,  bnt  it  ia  DeTarthelasi  a  faot  that 
we  oontlnue  to  make  large  bows  to  kaylssa  watohat 
almply  baaanae  onr  foref  athera  had  bows  to  theli 
watohei,  forgetting  that  at  that  time  watches  wars 
not  keyleaa,and  that  the  bow  in  a  not-keyleaa  watoh 
does  not  in  the  leaat  interfere  with  the  winding  ot 
the  walcb.  Apart  from  the  question  of  bad  cos- 
stmotion,  there  are  other  rvaions  wby  the  old  kind 
ot  bow  to  keyless  watches  ahonld  not  be  made: 
they  aau  not  b«  fixed  to  the  watch  properly,  m 
BOOOtiDt  of  the  winding  spindla  having  tc  go  throiwh 
the  pendant ;  there  ia  no  sarew  or  pin  to  Qi  tDe- 
bow,  aa  in  not-keyleaa  <watchea :  bat  it  ia  merely 
snapped  on,  and  can  therefore  be  taken  off  by  a 
very  alight  twiat.  Hnndieds  at  keylea  watchsa 
are  lost  through  the  bow  ooming  off,  and  yet  watoh- 
makan  oontinoe  to  make  them.  It  is  really  as  un- 
leaionable  aa  to  oontlnue  to  make  mniile-loading 
gnns.  ^e  large  gold  bow  Is  axpansive,  and  not 
wanted.  Ohrl>tlui  IiUng*. 

23,  Great  Portland-street,  W, 

A.  OHBAP  AND  HAin)T  B&AOKBT. 

I27S68.]— I  OHCE  wanted  a  bracket  to  support 
,  elook,  Uid  only  had  a  strip  of  wood  at  hand  6in. 
ride.    laelosad  is  tha  thing  I  contrived,  whioh 


it  be  of  me  to  some  of  your  readara  aa  ■  aimpls 
It  looks  full,  considering  tha  material, 
ailka. 


\ 


■  "'d  England  ;  Vnt  fi^shions  a: 
^  ,  LUd  the  onoa-priied  ornamental 

material  was  put  aside,  and  oonaigned  to  the  lipa 
ot  genteel  smokers.  How  our  seasons  must  bavs 
changed,  too,  for  I  have  heard  my  grandmother  say 
(over  60  years  ago)  that  one  memorable  summer 
caused  the  amber  earrinea  to  bend,  and  lose  their 
shape  when  she  waa  a  child  I 

At  the  Manchester  Royal  Jubilee  Exhibition 
there  is  just  now  a  good  show  of  jewellery  in  thia 
pretty  materia],  aent  b;  a  foreign  firm  at  Llvar^ac^ 
Opapie  amber  haa  alwa^aVism -mi*.  ■<*»«&.  ■^'*» 
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Tnrki,  the  manthpieoe*  of  their  long  chibaniinea 
being  oia&ll J  compoaed  of  tha  kboTO  kiacLmouDted 
with  Ting*  of  gold  uid  pfcoIoiu  stones.  Ttas  trans- 
parent bright-hned  lort,  oomp&rmtiTely  ahesp  and 
plentifal,  la  the  ona  ased  in  Barope  tor  tobsoco- 
Binokers'  meeFsebsnm  pipe*.  Tbii  fossil  reiin  is 
found  in  mhnj  pact*  of  Europe,  Aaia,  and  Africa. 
Ver;  large  piecei  are  aooaaionalljr  waahed  up  by 
the  aea.  The  largest  on  reoord  ia  eihibitea  at 
Berlin  in  the  Royal  Colleotion,  weight  181b.,  dng 
up  near  the  inrface  of  the  soil  aboat  twelve  miles 
from  the  Baltio,  on  which  shore  nnmeroiu  apeoi- 
mans  are  found  in  that  region. 

Probably  few  peraoos  are  aware  that  there  are 
amber  mines  regutarly  worked  in  Burmah.  Dr. 
Griffiths  the  Government  butaniit  and  traveller, 
ia,  I  tbiok,  the  only  European  who  baa 
visited  the  apot,  viz.,  Hookoom,  in  the  Shan 
States,  bordering  on  Auam.  I  wai  once  in  the 
Tictaity,  but  waa  disanaded  from  entering  the 
country  aa  tribal  Gghts  were  going  on  at  these 
mines.  Dr.  G.'a  book  ia  now  very  aDsrce,  and  1  am 
sorry  I  gave  it  away  long  ago  ;  there  were  several 
Dice  illoatrationi — one  of  Hookoom,  I  think.  Jnst 
DOW  that  Buimah  is  *  newly-annexed  coantr;,  the 
work  will  be  donbly  valuable.  Every  year  presents 
were  sent  down  to  the  heads  of  our  Assam  adminis- 
tcation,  among  the  carious  gifts  ear  ornamcnta  of 
an  amber  having  a  fiery,  ruby  colour.  These  are 
taper  cylindera,  3in.  or  4m.  long,  aloping  from  lin. 
to  Jin.,  made  to  suit  tha  prevailing  Barmeae  and 
Aiaameae  taatei  of  enlarging  a  hole  in  the  ear  from 
childhood.  Common  yellow  amber  is  used  by  the 
better  aort  of  peraoni ;  the  poor  carry  an  enormous 
oigar  of  bome-made  manufacture,  hoping  some  day 
to  go  in  for  the  more  ornamental  appendage.  At 
the  auetiona  held  for  the  diaposal  of  State  presenta, 
the  above  fiery-ooloored  pillars  never  fetched  less 
than  £2  sterling,  and  were  few  in  nnmher,  while 
the  smaller  kind,  of  a  smoky  yellow  mateiial,  were 
plentifal  at  8b.  to  10a.  the  pair.  It  is  possible  that 
rich  colour  may  be  faotitions — the  reanlt  of  some 
oil  or  varnish  bomt  in.  I  stili  posaesa  aome  of 
the  inferior  article  I  got  with  tha  intention  of 
adorning  my  pipe*— just  the  very  shape  for  work- 
ing into  monthpiaoes.  In  dne  time  I  expect 
thoae  mines  will  oome  into  Eoropean  hands,  for 
lead,  gold,  iron,  coal,  and  coral  are  all  very 
abunduit  in  that  region,  I  have  seen  mannfao- 
tnred  articles  from  all  thoae  metala — massive 
bracelets  of  the  precious  metal,  duetile  sa  li 


cluca  to  the  title  of  aceumntatoc.  I  propose 
however,  to  treat  of  what  we  all  oDdantand  b/  thi 
word,  aa  that  is  the  only  form  whiah  has  any  com 
merctal  importanee.  I  allude  to  the  accumulator 
in  which  both  positive  and  negative  plates  sre  of 
lead.  If  we  take  two  plates  of  pure  lead,  and 
immerse  them  in  dilute  anlphnric  acid,  and  then 
pass  a  current  of  more  than  2'1  Tolta  through  them, 
we  find  that  one  of  the  plates  remains  apparently 
nnaltered  whilst  the  other  gradually  assumes  a  rich 
chocolate  colour.  Gaa  is  evolved  all  the  time  more 
or  leas  copiously,  according  to  the  quantity  of 
current  whish  haa  passed. 

Saw,  what  baa  happened  in  the  cell  ?  First,  the 
cnrrenC,  in  passing  through  the  cell,  has  split  up 
the  water  contained  In  the  dilute  acid  into  ita 
constituent  elements,  o^gen  and  hydrogen.  The 
oxygen  forms  at  the  positive  plate  (that  at  which 
the  current  enters),  and  as  fast  as  it  is  formed 
oxidises  the  surface  of  the  lead  plate,  forming  a 
film  of  cbocolate-coloured  lead  peroxide  (PbO,  or 
PbO,0)..  The  hydrogen   ' '"■    '■    --- 
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I  called,  "occlnd 
lainder  : 
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ing  to  the  Burfac 
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rite  necklet  of  tha 
pieces  of  ivecy  bright  yellow  amber. 
In  shape,  with  holes  bored  through  tbei 
of  these  find  their  way  to  the  plains  of  Indi 
trade  and  barter,  and  supply  the  Sikh  priesthood 
with  their  national  rosary  of  this  material.  I 
found  tha  Sikhs  the  best  of  all  Indian  artisans  in 
this  line,  and  got  men  to  work  on  my  premises. 
After  making  me  aondn  mouthpieces,  they  did  a 
beautiful  bit  of  work  fur  me  i  a  pair  of  melon- 
shaped  earrings  with  gold  foliage,  thought  much 
of  in  England.  Of  course  I  gave  them  a  model 
design.  Palsontolagtcal  botany  haa  established 
the  fact  that  amber  is  the  fossil  resin  of  many 
ConiferiB  of  ths  Eocene  epoch,  minute  aealea  and 


fire,  give  forth  the  true  odonr  uf  the  succinic  guir 
"Flies  in  Amber"  were  long  ago  considered  rar 
curios,  so  Pope  saya  ;- 
■'  Like  fitea  in  amber,  neither  rich  nor  care. 
We  only  wonder  how  the  d— 1  they  came  there.' 
"  Bastard  Amber,"  or  Bast  Indian  copal,  sold  i 
England  as  "  gum  anime,'' i*  of  a  more  tranaparen 
yellow  than  amber.  It  is  so  brittle  that  smal 
articles  1  got  made  from  it  ara  easily  fractured  b 
a  fall.  Freqcently  the  bodies  of  ants  and  anial 
files  are  seen  in  the  lumps.  Candles  giving  out  a: 
incense-lilce  perfnme  are  made  of  this  siibstanci 
and  when  dissolved  in  drying  oil  it  constitutes 
varnish  generally  employed  in  the  eaat  fc 
Carriagea  and  furniture.  Amber,  pine  resins,  an 
shellao  are  all  highly  electrical,  supplying  th 
schoolboy  with  many  small  scientific  toys. 

ON    AOCnKVLATOBS. 


direct. 


:  feel  sure 


A   popular 


i'^toVia  a 


V  worda  on  these  will 

.   fallacious   notion    la   that  an 
lomething  in  which  we  can  bottle 
np  electrioity  wholeaale,  and  can  draw  from  tbji 
store  as  we  require  it.     In  other  worda,  it  ia  looked 

Zn  as  the  same  sort  of  a  thing  as  a  gasholder. 
T,  what  are  the  facts  ?  An  aocumalator  is  really 
Tory  similar  to  a  primary  battery,  and  any  primary 
battery  which,  when  run  down,  can  be  restored  tc 
ita  original  condition  by  passing  a  current  of  eleo- 
tiioity  through  it  in  the  opposite  direction  to  that 
in  whiab  the  onnant  it  generated  fiowed,  has  a 


Now,  what  is  the  reason  of  all  this?  Water  is 
composed  of  a  positive  element  and  a  negative  one 
—that  is,  relatively  to  one  another.  Of  these, 
hydrogen  is  positive  and  oxygen  is  negative,  con- 
sequently, the  oxygen  files  to  the  positive  pole  and 
the  hydrogen  to  the  negative.  Aa  the  lead  com- 
bines readily  with  oiygen,  it  becomes  oxidised, 
whilst  the  hydrogen,  becoming  absorbed  by  the 
other  lead  plate,  renders  the  surface  of  it  spongy. 
It  will  be  noticed  that  these  eSecta  are  only  auper- 
fieial,  for  bowaver  long  we  continue  the  fiow  of 
current,  we  find  a  limit  to  Che  depth  of  oxide  and 
lead  sponge  which  cannot  he  paued.  If  now  we 
diaconneat  the  wires  from  the  charging  battery  and 
connect  them  to  a  voltmeter,  we  find  that  we  get 
an  E.H.F.  of  slightly  over  2  volts.  li  we  short- 
oironit  through  an  ammeter  or  galvanometer  of  low 
reaistanae,  we  get  a  strong  current  to  start  with, 
rapidly  falling  to  almost  zero.  If  we  now  test  on 
voltmeter  again,  we  find  the  R.M.F.  has  fallen  to 
little  or  nothing.  On  short-cironiting,  we  very 
likely  find  that  we  injure  the  coating  uf  peroxide 
so  tbst  it  is  liable  to  come  off  in  flakes  ;ljQt  this 
can  be  obviated  by  running  down  through  suitable 
reaiatance.  When  the  current  ceases,  if  we  ex- 
amine the  plates  we  find  that  the  chocolate  colour 
has  paled  down,  and  both  plates  arc  mora  or  less 
covered  with  lead  sulphate.  If  now  we  repass  tha 
irongh  tha  lead  plates  in  dilute  acid  in 
ite  direction  to  before,  wa  find  that  the 

^ ^h  was  before  spongy  is  now  ohooDlat«- 

coioured,  and  tiictnend.  We  also  notice  that  if 
urrent  is  continued  long  enough,  the  peroxide 
ipongineas  both  bite  deeper  into  the  plate 
before.  The  oftener  we  reverie,  first  running 
the  previous  charge,  the  deeper  we  bite  or 
the  plates. 

is  is  the  original  Planti!  accumulator.  It  is 
important  to  note  that  it  ia  stated  on  good 
authority  that  to  facilitate  formation  Plantif  used 
red  leacf  (aesquioiide  Pb.O,  or  PbO.PbO.O)  " 
-ontact  with  hta  plates  by  which  they  wore  form 
lOre  quickly  than  by  acting  on  the  lead  plate 
tself.    I  will  treat  of  this  at  greater  length  pre- 

ontly;  but  I  mention  this  fact  bee---"- '=' 

'  "    '      ing  red  lead  is  generally 


bntedlc 
Flantti  was  tl 
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employ  it  long  before  Faui 
D>«i  uicauii.  ui.  lu.  .iiiia  la  important  beoauae 
opens  tha  usa  of  red  lead  to  anyone.  The  only 
valid  patents  tor  this  would  be  for  some  special 
mode  of  use,  sueh  as  employing  it  in  the  so-called 
"grids,"  which  are  really  not  grids  at  all,  not 
being  built  of  bars,  but  being  cast  in  a  mould,  and 
containing  aquare  perforations,  and  not  oblong 
openings,  as  a  grid  or  gridiron  does.  However, 
this  is  digressing.  This  original  form  of  "'  ' ' 
cell,  made  by  "forming"  tha  lead  platea, 
method  I  reoommend  to  amateurs  for  homi 

faotnre,  as,    although    it   takes  time  to  f ,  _. 

worka  wall  for  years,  and  is  less  liable  to  go  wrong 

than  thoae  formed  with   red  lead.    Thf ' 

the  at ""    ■" 

mulat 

through  the  cell  produces 
which  changea  oive  rise  to 
■' -'  electricity  ii 


nical  changes  in  it. 


iselves  into  the  same  condition 

they  were  before  the  current  was  passed,  and  by 
so  doing  evolve  electrical  energy  equivalent  to  tht 
amount  of  energy  running  down  in  the  cell.  Ai 
the  internal  reaiatance  of  these  cells  varies,  within 
wide  limila,  inversely  aa  the  onrrent  taken  out  of 
the  cells,  we  find  the  BJff.F.  remains  consUnt  at 
S  volts  for  the  greater  part  of  the  diacharge. 
When  it  falls  to  1-a  volt  the  cella  require  re- 
charging, and  should  on  no  aoeount  he  run  any 
longer.  In  cella  oontsining  red  lead  in  contact 
with  the  lead  pUte,  the  red  lew!  on  the  positive 
plate  la  raised  to  peroxide,  and  on  tb*  Mgatlr* 


plate  is  reduced  to  apongv  lead,  and  the  whols 
charge  is  done  more  qnickly.  In  the  B.P£.  eelb 
the  {Hates  ara  made  full  of  perforations,  into  which 
the  red  lead,  previously  mixed  with  sulphuric  acid, 
la  forced  by  pressuia.  The  acid,  by  converting 
<ome  of  the  red  lead  into  aidphate,  sets  the  plugs 
into  a  hard  mass.  The  fault  of  tbaie  cells  ia  thai 
nhen  the  platea  buekle,  owing  to  tha  formation  of 
inlphate,  the  plugs  are  apt  to  fall  ont,  which  ii  s 


I   formed  after  quite  a 


Woodward's   plates 
different  plan,    and    e  . 

face  in  ■  small  apace  with  the  minimBm  of 
ight.  It,  however,  does  not  became  ma  to  say 
much  of  these,  aa  I  am  making  some  imprcvs- 

In  the  new  accnmulator  of  Dr.  Prankland  (lay 
-jrmer  initruotoc  in  chemistry},  he  makes  shot 
cylinders  of  red  lead  and  acid,  flattens  two  of  tbett 
sides  between  metal  plates,  taking  care  that  there 
a  small  space  between  each  of  the  plugs,  and 
en  runs  lead  in  between  them.  This  seems  a 
Kxl  idea,  and  is  anre  (O  he  so,  or  it  would  net  hs 
r.  Fra^and-a. 

I  would  say  aomething  about  making  accnniti- 

tors,  but  that  othershave  gone  into  that  at  leDgtb 

"  Ours,"  and  so  I  will  content  myself  with  Uii 

following  hints:  K  ever  use  Bolder,  always  bom  the 

'  I  with  pure  lead  only.     Be  careful  tosepaiate 

lates  well  ;  use  ;iure  sulphnrie  acid  1  to  E ; 

take*  great  care  informing;   over  rather  than  nndtr 

chatgej  keep  plates  well  covered  with  acidj  1 


of  0 
_^__Btion  with  water  i.     ,  ,  „        . 

lough  to  avoid  creeping  of  acid  np  them  {  paraSs 
em  for  part  of  their  length  ;  keep  oonnectiooi 
aan  and  good;  have  them  snfficiently  atoot; 
anlate  the  cells  thoroughly  from  one  anotlur, 
0  not  form  too  deep  into  the  plates. 
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OH  TEB  LAWS,  BBAOTIOVS,  AJTD 
OONBTBUOTION  OF  80KB  SOtMa 
07    PBIUAB7    BATIBIUX8. 

[27871.]— Last  week  we  considered  two  fonts 
it  single-fluid  cells,  in  which  the  oiiduit  wis 
dissolved  in  the  solution.  I  painted  out  thst  lb 
fact  of  the  zinc  being  in  contact  with  tha  oxidsnl 
was  very  waateful.  We  now  come  to  ccniidsr 
those  forms  of  single-finid  battery  in  which  this 
wasteful  local  action  (as  it  ia  aome  times  loosely 
termed)  is  obviated  by  employing  the  depolaiisioi 
anhstance  in  the  form  of  paate  or  solid,  and  sM 
dissolved  in  the  aolntion. 

The  first  form  I  will  notice  is  the  Lselsnchb 
This  cell  is  nsually  made  aa  follows  : — 

'i  a  glass   contaiuiog  cell   is  placed  a 
ilgamated  lino,  immersed  ir    -   ~' — ' 


Ltedsoli- 
ihloride).  Iniidg 
this  glass  cell  is  a  porous  pot  containing  a  plale  ol 
■---1.  tightly  packed  with  alternate  lajenol 
lumpa  of  carbon  and  granular  peroiidsQE 
manganese.  The  proportions  usually  emplc^tdiR 
2  parts  carbon  to  3  of  manganeae  by  weight,* 
abonthalf  and  halt  by  measure.  WhenlhepcnHK 
cell  ia  almost  filled  with  these  alternate  Jajoi, 
some  oompoaitioD  made  of  pitch  and  othtr  ii- 
gredients  is  melted  by  heat  and  poured  inlottiB 
top  of  the  cell  to  seal  it.  An  opening  is  aftarwsnii 
made  to  let  out  any  gas  tl    ' 


I  first  til 


After  the  ct .... 

-J  interval  of  about  1 2  hoars  (or  leas  if  the  sols- 
tion  ia  made  with  warm  water)  sbotdd  be  allcnd 
to  alapae  before  tl        "  '-       -'      ""-" 


these 


0  peneti 


e  the 


Thiaiato 


rate  the  contents.  In  this  cell' the  bydrogoi 
aet  free  by  the  diaaolution  of  the  xine  (formis( 
line  chloride  and  oiychloride  and  ammonic  hj- 
drate)  meets  with  the  peroxide  of  manganese, ftOB 
which  it  abstracts  aome  of  its  oxygen,  reducing  it 
to  a  lower  oxide,  and  converting  tne  hydrogen  uU 
water.  As  the  hydrogen  often  accumulates  on  thi 
carbon  faster  than  the  peroxide  can  oxidise  it, 
owing  to  its  (the  peroxide's!  granular  form,  whiA 
does  not  act  aa  quickly  as  a  liquid,  we  find  the  mQ 
rapidly  polarise.  This  always 
hydrogen  ia  evolved  faster  th-  ■ 
take  it  up.  However,aathepi;iui.ut  ™iiu"™  — 
work  after  the  current  has  ceased,  we  find  ths  atU 
quickly  become  depolarised  and  ready  for  men 
work.  Hence  this  cell  ia  largely  used  forinW- 
mitUnt  work,  such  as  hell-ringmg,  and  iiiBoa> 
forms  for  lighting  smalt  lamps  lor  afewmionlM 

been  introduced  calUd 


ban  the  peroxide  niU 


Another  fori 
the  "  Agglome 


cell  ii 


o  Leolan 


uiuuKo  V"'""'  -"  "■"■  1"""— y  ■"^  peroxide  d 
manganese,  each  with  one  face  closely  pnan 
against  the  carbon  plate.  These  are  held  in  pU* 
by  two  rubber  rings,  which  have  generally  a  Bad 
ring  or  socket  attached  to  hold  the  xine  and  insKIs 
its  not  touching  the  carbon. 
The  E.M.F.  of  the  ordinary 

1'5  volt,  and   of   the   "Aggie _. 

This  lower  E.M.F,  ia,  however,  bom  Uw  «» 
peusatod  for  by  varj  (itatij   ndMii  WaM    . 
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'  word*  on  ths  muiagetnent  of  thcu  aelli 
be  out  otplooa,  attb^BrelnsnohoommciB 
Mn  ao  troDbluome  if  not  prDperly  looked 

th«  ordiou;  Ltclinobi!  oua  ahoiild  be 
pnrchuing  to  aee  that  the  eell  i*  otiref  uUt 
nd  tb»t  the  wiie  in  coQDection  with  the 
well  covered  with  irnolWion,  O 
buy  celli  if  too  cheap ;  there  ia  inie 

ig  wiong,  and  geDerally  the  peroiide 

erior  qaalitv,  t-nd  will  give  but  little 
nd  that  little  for  bat  a  very  abort  time, 
ging,  n>e  a  sMnrated  lolntioa  ol  lal- 
UT,  aad  drop  a  few  extra  cryatali  Joto  the 
if  the  oell.  Fill  a  little  more  ttaari  three- 
full  with  wann  lolation.  After  twelve 
e  level  of  the  lolutioa  will  have  fnllea  to 
o-thirds  full,  which  is  about  what  it  aboold 
er  this  a  little  oil  or  melted  paraffin  ahaold 
d  on  the  surface  of  the  aolation.  (Melted 
ia  far  preferable,  aa  the  oil  ia  apt  to  pene- 
!  pomni  oell.)  Thii  ectrea  the  donble 
of  preventing  the  aalti  creeping  up  to  the 
a,  and  of  checking  evaporation  whloh  ia 
e  a  louiee  of  tronble,  eipentally  during 
ather.  Tbe  oonneotioni  ahould  be  alwaya 
n  and  bright,  and  the  nuta  aoreved  well 

'  Agglomerate  taim  the  aolation  ahoold 
:t  the  topa  of  the  agglomecftte  platea,  anc 
d  then  be  ponred  on  the  aurfaoe  fur  tht 
^ona  aa  before.  Thece  ateilaovarlaoafoimi 
cell  In  which  the  peroxide  ia  api 
...  Po,  i„un,.,  il'i.,  b.  iDti.] 
th  the  carbon,  or  pert orationa  in  the  e* 
lied  with  it  ai  in  GalHe'.  cell, 
r'e  sQipbur  and  sal-ammQaiao  cell  is  a 
lontotbla;biitbeem] 


nlus 


ia  cell  the  bydrog 


,  and  a  little  uf  i 


anlphidea    of    bydi 


lydtogi 
off  if  t 


,'ra 


the  cell 


riy 


liked    aa  salpbnretted  hvdrogen.     Thi 

Iv  warning  by  its  unell  if  the  oell  ii  not 

.ted.     It  alao  givea  warning  when 

,a<  yellow  cruata  of  aulpbide  appear  about 

-  -'ate.    This  cell  bida  fair  to  riv»l  the 

it  I  have  not  had  inffioieDt  experience 

offer  a    very    aonnd  opinion  on  the 

Bleotrtolui. 


.]— Thsbe  ia 
Ird  part  of  th 


R    7        5  F  -  2f-' 

ire  conolnde  that  the  negative  fooos  will 
}  greater  than  Sr,  when  the  firit  ridini 
e.  And  in  the  example,  the  above  rule 
ve  R  =  -  15;  being  negative,  like  the 
irface.  But  Buppoie  the  negative  focuB  ia 
be  8  and  the  concave  radiua  3  ?    Then 


^(k^iy 


the  dec: 


the  refractive  index 
I  It  would  be  about 
D'6,  or  aay  half  and 


for  Slot  glasa  abou 

he  reapectively.     The  lormnia  wui  aerve 

kind  of  lena  ty  making  R  or  r  negative 

J  to  "  A.  W.,"  qnery  62J90,  I  will,  In  a 
two,  aeek  ont  a  note  I  copied  from  Cod- 
"  Optica,"  wbkh  may  perhaps  serve  uan 
1  the  lecond  part  of  bis  qnery.  But  ae 
the  Grat  put.  I  wonder  if  your  cone- 
baa  any  idea  of  the  time  and  labour  snch 
igatian  woold  require.  I  will,  aa  1  have 
to  let  him  have  some  formnlte  relating  to 
orvea,  wbieh  he  will  find  not  a  little 
I  but  aa  regards  coDoldst  curves,  combined 
ly  and  refractively,  X  hope  he  will  forgive 
ecline  to  face  the  taak. 
los." — In    the    book    on    North    Borneo, 

fthe  eiplorationa  of  the  late  Frank 
find  the  following  remarks  relating  to 
lean  "parang,"  and  the  Malay  "  kris." 
ide  is  of  Kayan  manufacture,  made  from 
m,  and  tempered  by  a  process  pretty  gene- 
wn  in  Borneo  ;  but  ooncerning  which  no 
bM  yet  been  able  to  give  any  informa- 
>  BntDpMui  blade  ia  more  finely  tempered 
•  Knin  weapima ;  T  have  aean  aome  of 


•  Knui 

twfflf  <nr 


I  a  fining  1 
. . .  "The 


kris  ia  peculiarly  a ' 


weapon  of  war,  and  ia  made  in  Brunei,  where  the 
native  artificer!  in  metal  are  remarkably  alever, 
n'hUe  the  parang  has  only  one  catting-adge,  tht 
kria  ia  a  two-edged  aword."  And,  qaoting  the 
words    of    Mr.    Carl    Bock,    who    viaited   Dntoh 


plain  blade  oocupiea  more  than  a  fortnight 
many  of  the  bladei  are  beantifnily  inlaid  with 
braas  along  the  aides  and  near  the  back,  while 
othera  have  open  scroll  pattema  cat  right  through 
the  bladea.  How  this  work  ia  done  I  conld  not 
aaoertain,  aa  both  Dyaks  and  Halaya  were  very 
wary  of  giving  any  iiiformation,  and  vary  unwil- 
ling to  show  any  of  their  toola." 

Is  anything  more  known  of  this  tempering  pro- 


aUAOSS  07  VASIOirS  tiubs. 

[27373.1— Mr.  Gbey,  Id  page  2»6,  ia  doubtlesa 
right  in  the  epithet  he  appliea  to  the  antbor  of  the 
"  Decline  and  Fall  of  the  Roman  Empire,"  thoagh 
the  atatement  ha  quotes  from  that  author  is  qnite 
apart  from  any  prevlooaly  mentioned.  I  bad 
ipuken,  page  272,  of  "the  quack  from  whom  Ml 


ly  heard,"  or  copied,  thi 

lut  Christ  was  "  univeraally  held   a  forgery  " 
27317).      That  ia  aurely  a   very  differant 


fromsayini 

ur  tec  thousand,  held  it  a  forgery,  or  that  it  was 
one.  It  differs  from  them  ao  widely  as  to  be 
charaoteristioally  new  or  to-day'a  quackery,  which 
they  are  not.  This  dodge  of  "  univeraally  held  " 
was  a  kind  of  stuff  not  utterable  in  Gibbon's  day^ — 
nut  even  passable  enough  to  be  ooined.  We  may 
be  as  sure,  without  seeing  a  page  of  his,  that  be 
never  said  this,  oc  anythiog  like  it,  as  that  he 
□ever  travelled  by  railway.  It  belongs  to  a  stage 
in  onr  people's  Decline  and  Fall  much  nearer  their 
end,  one  wlierein  the  "  three  R's  "  are  general,  and 
their  pouessors  more  thoroughly,  as  1  said, "  qaack- 
ridden  'j  which  implies  two  manner  of  people, 
some  to  ride,  and  soma  to  be  ridden,  Mr.  Grey 
being  of  the  latter,  and  both  Gibbon  and  hia  pre- 
sent informsnta  of  the  former. 

That  the  aaid  "  authority,"  if  alive  to-day,  woold 
he  an  arrant  qnaik,  beyond  perhapa  the  Lyella, 
Darwina,  or  any  late  servants  of  him  below,  far  be 
it  from  ma  to  queetion.  He  oontained  ao  plainly 
the  making  of  at  least  a  Hnxley  or  Proctor  or  two, 
that  1  cannot  dunbt  this.  Bat,  as  a  matter  of  faet, 
he  baa  said  his  all,  and  said  it  before  the  market  for 
thia  ourrenuy  existed.  The  particular  lie  uow 
quoted,  that  "  no  traces  of  the  alleged  sapematatal 
'      '       '  "  -of  the 


ponohBd  all  the  paachlnga,  and  fitted  them  up 
ready  for  winding,  so  I  think  I  have  aome  idea 
about  it.  '  Armature  is  S^in.  long  by  S^in.  diam. 
without  paper;  the  field-magnets  are  2tiD.  by 
l^iu.,  6in.  long.    The  most  done  by  thia  dynamo 


Tillaysaidit 


1  volt. 


follow  anstears  do  not  want  to  make  n^ 

dynamo,  and  find  it  will  only  tight  lOej}.  lamp. 
I  may  add  the  quantity  of  wire  on  field  and 
annatnre  waa  nnknown,  and  Mr.  Bottone  never 
•aid  it  waa  a  great  anooess. 

A.  FafUnBtOD. 
Suffolk  County  Asylum,  Melton,  Woodbridge. 


led  to  the  Harringay  Park 
.ccident,  and  does  not  appear  to  eonaider  the  case 
o  clear  as  I  believe  it  to  be. 

Theeignalman  said,  "Are  you  right,  driver?" 
he  driver,  thinking  he  aaid ''  Bight  awsy,  driver," 
mt  on  ateam,  ran  paat  a  fixed  signal  at  danger,  and 
laving  run  two  milea  on  the  wrong  road,  daahed 


alaobei 

any  oonaequence 


^ urs,  and  ii,  the  report 

iteady  man,  the  only  entry  against  him  of 

..{uence  being  one  of  leaving  a  station  with 

'ting-signal  at  dang 


,mply 


y  tiat  any 


paaaag 


iisally 


held  to    be  forgeriea  '' ;     though     it  impliea  tl 
Gibbon  meant  them  to  be  ao  held. 

Some  whole  nstions  hold  that  Mohammed  rode  to 
heaven  and  back  on  the  animal  Borak  ;  but  I  muub 
doubt  whether,  even  la  Heooa,  any  teachers  have 
yet  oume  to  aaaert  that  this  is  "  uoiveraally  held." 

s.  L.  a. 

L27874.]— Ma.  Wm.  JoHi-  Grey,  F.C.a.'a,  letter 

(273'28)  anent  that  now  "  DDlnrJouB  "  interpolation 
in  "  Joaepbaa,"  does  not  state  half  hia  case. 

Lardner  says  "it  was  never  quoted  by  any  of 
our  Chriatian  anceatora  'before  Busebius.'"  It 
distarba  the  narrative.  The  laugnage  ia  quite 
Chriatian.  It  makes  an  "orthodox"  Jew  write 
like  a  Christian  for  four  or  live  lines  only  in  the 
entire  book  I  It  ia  not  quoted  by  Chrysostom 
though  he  often  refers  to  "  Joaephus,"  and  could 
not  have  omitted  qnotlug  It  had  it  been  then  _ 
the  text.  Neither  Juatin  Martyr,  in  hia  dialogue 
with  Trypho  the  Jew  ;  oor  Clemena  Aleiandrinus, 
who  made  so  many  eiCracta  from  ancieut  autbora  ; 
nor  Origen  againat  Celaua,  have  ever  mentioned 
this  testimony  ;  but,  on  the  contran',  in  chap.  35 
of  the  first  book  of  that  work  Origen  openly 
affiima  that  Joaephus,  who  bad  mentioned  John 
the  Baptist,  did  nut  acknowledge  Christ.  That 
this  passage  is  a  false  fabrication  is  admitted  also 
by  ntlgiua,  Blondel,  Le  Clerc,  Yandale,  Bishop 
Warburton,  and  Tanaquil  Faber. 

This  interpolation  is  almoat  certainly  the  work 
of  Busebius,  who,  in  chap.  BI,  book  12,  Bvang. 
Frag,,  tells  QS  "how  it  maybe  lawfnl  and  fitting 
to  use  falsehood  aa  a  mediuine,  for  the  benefit  of 
thoae  who  want  to  be  deceived.  7.  'W.  H. 

I-AUIITATBD  ABUATUBBB. 

[27375.]— I  FAIL  to  see  what  W.  Tilley  (letter 

2T34ii]  could  be  tbinkiug  about   in  writing  soch 

□onaense  abont  my  dynamo  to  my  fellow  amateurs, 

when,   at  the   aaiue  time,  ha  never  made  anoh  a 

dynamo  up  to  do  the  work  he  apeaks  of.    I  think 

''  would  have  been  far  better  if  he  had- taken  the 

uable  to  have  walked  down  to  me  and  taken  the 

jht  atie  of  it,  before  giving  mj  fellow  amitenra 

,ab  a  lot  of  trouble  tor  noUiing.     I  write  to  ex- 

ain  it,  to  ahow  what  it  will  do,  and  I  challenge 

...  Tilley  to  disprove  it.    In  the  Grat  plaoe,  thia 

dynamo  never  haa  worked  bait  adaj  rightoS.    I 


word  of  month  or  hand-sienal,  call  a  driver  past  a 
fixed  signal  at  danger.  Several  accidents  have 
been  caused  thereby,  and  auch  a  dangerous  practioa 
ahunld  be  discontinued,  as,  if  aufngine  be  allowed 
to  paaa  signals  when  "  on,"  all  the  aafety  of  inter- 
locking is  rendered  valueless.  In  the  Harringay 
Park  ease  the  driver  had  no  right  to  pass  ths  start- 
ing-signal when  it  stood  at  danger. 

Clement  B.  Strstton, 
Consalting  JlDginear  Amalgamated  Society 
of  Railway  Servaata. 
St.  Panuras  Hotel,  London,  K.W.,  May  27. 


OOMTINTJOirS    : 

[27377.]— Mb.  Gobert  (2T3S6)  admits"  there  i> 
nething  new  "  in  the  fact  that  in  the  Crook  caa« 
the  driver  bad  to  release  the  Westingbouee  brake 
when  he  wished  to  alter  its  power  ;  and  this  ad- 
mission is  to  ma  all  the  more  pleasing  becauee  it  is 
made  by  a  gentleman  wbo  was  until  recently  an 
ufficial  of  the  WeaUnghonae  Brake  Company.  But 
he  says,  "This  manipuiatioa  ia  necessary  more  or 
leaa  according  to  the  skill  of  the  driver  ;  and  ha 
auggesti  that  the  driver  in  the  Crook  ease  "had 
not  the  neoeaaary  dexterity,''  Acoording  to  the 
evidence,  the  first  driver  worked  the  brake  as 
followa: — He  kept  alternately  letting  the  train 
iDu,  and  applying  the  brake  to  eheck  the  apeed  by 
reduDtug  the  ajr-nreaanre  about  2Sib.  This  woold 
put  the  brake  full  "on"  ;  and  my  point  ia  that  with 
the  Westinghouse  brake  full  "  on  when  the  speed 
ia  being  reduced  too  much  or  the  brake  is  skidding 
the  wheels  and  the  driver  wiahes  to  alter  tbe  re- 
tarding pover,  it  cannot  be  taken  off  a  little;  it 
most  be  taken  oS  altogether  and  a  freih  applica- 
tion made,  and  I  defy  Mr.  Gobert  to  du  any 
different  with  the  brake  under  SDch  ciroomatances. 

Here  is  acaae  in  point.  Tbe  10.10  p.m.  passenger 
train,  Harrogate  to  Leeds,  on  15th  August,  1S81, 
got  into  collision  at  Leeds  Junction  because  the 
WestingboDse  brake  could  not  be  graduated.  The 
driver  had  nearly  600  yards  view  of  the  aignals 
being  against  him,  and  when  he  first  applied  the 
brake,  it  was  stopping  him  too  soon,  and  h« 
released  It,  the  speed  increasing  itself  again. 
After  two  applications  the  brake  skidded  the 
wheels,  and  the  train  slipped  along.  Tbe 
driver,^knowing  that  if  he  attempted  to  release 
the  Westinghouse  brake  slightly,  it  would 
coma  off  entirely,  let  the  coDtiuDuus-brake  alone, 
and  tried  hand-brake,  sand,  reveiaing,  to.,  and 
afterall  fouled  the  junction,  and  himself  got  rather 
serioualy  injur 


le  questl 


on  and  skidding  the  wheels,  how  should  yon  re- 
Ueve  ur  take  ufi  the  skidding  without  releasing 
the   brake   entirely  and  making  another  applioa- 

Yoa  aay,  Mr.  Gobert,  that  had  the  vacuum  auto- 
matic brake  been  on  the  Crook  train,  and  been 
worked  under  the  aame  circnnuUnces,  the  reaolt 
would  have  been  the  same.  I  think  yon  know 
better;  but  if  vou  peraistiin  the  statement,  I  will 
tell  yon  how  that  brake  would  have  gone  on. 
There  wonld  moat  deeidedly  have  been  no  oolliaioii. 
Samnel  Da.'v^wib. 
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O/ 


o 


ELEVATION 


PART'SECnOH  LINK  PUT  BACK 


PLAN    . COUPLED 


PLAM  WITH  LINK  IN  PLACE 


LINK  IN  PLACE  FOR  COUPLING 


BAILWAT  COTTPItlNOa 

[27378.]— Ih  theia  dsjB,  with  the  poMibility  of 
a  perpetnal  matioD  expluded,  thers  ii  probttblj  not 
a  moie  eiigioHiii|  pioblem  to  a  msohuiical  mind 
than  the  railns;  c»apling.  Tha  thoiUKDdi  of 
pitenta  on  the  snbjeot  are  oae  proof  of  tha  Tuiety 
of  ideu  pouible,  &nd  tha  fiuit  th&t  nooe  havs  been 
adopted  with  gicat  incceai  t«>tifies  to  tha  almoaC 
impaiaibU  obaractai  of  the  problem.  Undoabtadly 
the  majoritf  of  yoor  invautiva  readeri  have  bad  a 
"  try  "  at  a  aciheme.  I  lend  aketoh  of  my  coapling, 
BOdtwoof  maay  ideaa.that  lagH^ted  themulTei, 
hopei   thoy  may  oall   forth  othera,  and   draw 

,j — .„.L.j; ■....,         ...  intereiting  «ub- 1 


oolami 


I   been   ditmiased   from   tfan 
□U  that  gome  of  yoni  readera 


with,  u  it  at  all  poieible  to  make  an  ai 
ooapling  to  fulfil  all  the  prewnt  reqairemt 
if  not,  la  theie  any  obatme  of  an  impertaet  pieaa  of 
mechanum  taking  the  place  of  the  preaent  perfect 
lereir  coupling?  Should  not  the  tint  change  ba 
towarda  eitabliihiDg  a  ataodard  buffer  ?    What  it 


tmeiita,  oouplin^i  sbonld  lock  at 
ibta  of  the  oariiagei,  on  carvea,  nith 
[tha  of  buffeii,  with  either  end  of  a 
plaoe,  they  nhonld  uaoouple  under 
atTainJ  nithout    carriage!   hackiug,   ahuuld    allow 


many  wayt  of  making  a  perfeet  ooupling  device  a 
far   ai   the  eaientiaT  looking  la  concerned,  but  i 


-_     _    makeahict    vben    adapted   — 

all     the    above    lequirementa.      It     would 
if  anyone  hai  ever  proposed 


(  intei 

>f  coapliDg  inatead 
Piga.  1,  3,  B.— m  ii  the  drawbar  to  whioh  is 
attached  frame  _/■;  a  ii  ■  looking-pieBe,  which  can 
bacaiaedby  oam  A;  d  ia  a  link  pivoted  on  c  and 
reating  on  y ,-  c  la  pivoted  on  the  frame  /,  and  by 
itt  weight  and  a  atop  retuna  the  link  d  in  iKnilian 
shown  ready  for  ooupliag — vban  not  wv^  *■  '*>t 


but  as  in  Fig.  1 ;  A  is  a  rod,  to  which  cam' 
attached,  and  paaseB  over  buSera  on  each  iidt 
carriage,  and  i*  provided  with  suitable  baadlca 
shown  in  Fig.  3.  la  coupling  d  advantwa  u 
lifting  it;    alter  passing  a  certain  point  a  di 


ually  s 


t    if   1 


To- 


coupLc, 

arrangemenL  is  pcnecLiy  uexjoiE,  aiiowi  pjij  i 
be  made  with  a  stepped  locking-piece  Ui  luit  tl 
buSela),  oncouplcs  under  strain,  couples  at  difla- 
heights.  The  other  tigures  require  ao  eiplaniU 
t.tcepting  that  c  (Fig.  S)  ia  joined  toir  bjal 
left  out  for  the  sake  of  eleameea;  te  are  bono 
links,  &»  being  luga  ouUide.  Sllki 

[2737!I.]~Tkb  dodge  recommended  by  "EpW 
it  certainty  north  cacurding.  I  onlrga**^ 
consider  to  be  the  eaaentiaf  pointi  to  iwmt 
ceaaful  aoldering.  With  the  alaiBUtoACifM 
•alti,  lino  cbloiida,  and  a  lamp  at  nal-aMMi 
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"BpwJ'."  Ml  «)lmtion,  though  «io«Uent  netKni-  XtCirUUiOlUWUXlttlJaO. 


iU  hnt.     I  Bad  ■  rab  on  ■□   old  bnuh  is  all  thRt 
u  atotmuj  when  the  tin  ii  itill  on  ths  iron.    , 
Agaiii,  nitric  leid  miy  b«  nud  for  oleSiaiiig  briu,     , 


*  In  (Mr  aimetn,  (hrrtipinitmli  mn  mpM 


joint  being  fully  %a  atroag  u  &nj  purt  of  the  pipei 
joined,  ind  that  the  lolder  really  adhtrtd  to  all  the 
•onpea  pUoei.  I  eannot  ngiee  with  "  Boi  "  th»t  a 
"Jk^gAdholsfoUoire  the  bieiastcicl  of  ajoiat"  if 
DTOinar;  fine  lolder  and  ahlocide  of  lino  ire  Qisd, 
I  have  nuide  imail  boiei  in  lino  (■taDdlna  the  side* 
on  the  bottom  piece,  uid  raaaing  loldei  lonnd 
eatiide,  sfterwudi  anippio^  off  the  ed^e),  in  wbioh 
the  parli  joined  looked  like  one  pieoe,  the  only 
tMngg  naed  being-  nesk  acid  on  the  lino  and  a 
moderately  bot  iron.  For  pewter,  fusible  loldsr 
moat,  of  ooona,  be  lued,  thongh  with  care  ordi- 
axrj  •older  will  do  m  a  nuJkeahif  t.  Btlke. 

AV  mPBOVBD  PA.TBN1!  BOW  LATOH. 
[27880.]— I  BEO  to  inoloae  herewith  a  eketoh  o( 
s  p»t«Qt  improTed  bow  Utah,  invented  by  Hi  B. 
G.  Ijae*;,  of  6,  Khjbei-toad,  Clapham  Jnootion, 
XKiBdon,B.W. 

Upon  the  Utoh  A.  ii  a  pin  or  pivot  B  with  a 
liead.    Upon  thia  pin  or  pivot  alidaa  a  elotted  pieoe 

of  metal,  D,  which  ha*  attached  to  it  or  formed 
tlierewitb  a  bolt  or  plate,  C,  of  the  depth  of  liie 

keep  D  above  the  latch,  and  which,  when  polled 


btok  lo  ita  foUfrt  extent,  ii  clear  of  the  uid  keep, 
■od  hai  praaaiDE  dpod  it  the  apring  B  of  the  latnb. 
Upon  turning  the  handle,  than,  in  thiipoaition,  the 
4^  E  ia  lifted,  and  tbe  latob  and  bolt  all  move 
toother,  the  latoh  A  thereby  being  releaaed  from 
Hit  lateh  plate  F.  When,  however,  it  ia  deaired  to 
Vitk  the  lateh  In  plaee  the  bolt  C  ia  ahot  into  the 
teep  aa  ahown  by  the  dotted  liaea,  and  fiUa  np  the 

•pate  to  that  the  Ir''-    ' *'  '- -■ 

Uenin,  and  oatinot 
«  litcb  plate.    The  buk  of  the  bolt  C  may 'be 
fanned  with  *  reoeai  '""  —  ■-i-'-  ■■  " 

be  dropped  when  it 
Ud  thoa  will  prevent  it  Jrnpping  back  accidentally! 
G  ii  a  pieee  ol  metal  at  bottom  of  latch  to  keep  it 
ifKB  at  will.  S.  S.  Jj^a^Y- 

6,Khybei-iDad,  Battaraea.  London,  S.W^  May,  26. 

flPBED    OP    LIQHT. 

[27381.]— I  WISH  to  «.k  "A  Fellow  of  tho 
RXS.,"  who  Ki  kindly  throogh  yotir  colnmna  from 
time  to  time  givea  ua  auch  sccarBte  and  aieful 
■BtcrmatioD,  a  qaeatiou  which  may  lie  very  fooIiBh, 
Int  whioh   I  aak  in  re^  humility.     The  aasumed 

from  ua,  and  built  Qpoa  thi 

tine,  e.g.,  which  woold  expire  before  we  ahoold  on 
Uiii  earth  be  aware  of  the  eilinction  of  the  light 
otagiren  etar  whoee  parallax  ia  known.  If  my 
nenuia  ue  correct,  I  would  aak  "F.R.A.S." 
(wbc^  I  hope,  aa  he  is  great,  will  be  merciful),  Is  it 
IB aliaolutely  true  conaequeoce  that  because  light 
iBtTalaat  a  eartain  rate  from  Jupiter  to  oa,  that 
Iba  mam  rate  mnst  hold  good  for  the  apace  between 
«  and,  aay,  B  or  0  Centauri^  We  do  not  know 
the  utnia  of  the  media  beyond  a  very  limited 
•Mtbatwara  na  and  Jupiter.  We  ooly  know  that 
lOttnnll  torn  Jnpitjir  tn  m    in  «  (-"rtBln  ktii,-. 

«MM«bMi|iTMa 


[61903.]— Hnnnonlniu.  —  I  note  "Queen'a" 
reply  to  me  on  p.  399.  The  "myatery"  now  ia 
clearly  explained,  and  the  "  real  cauaa  "  of  the  de- 
fect ii  fully  bronght  to  light  and  made  obviauato 
thoae  readera  of  "  Oura"  who  understand  the  anb- 
jact.  "  Qaaea,"  on  p.  !99,  aeema  quite  aatisfiad 
that  the  teat  of  the  myatery  "  waa  in  the  aatting 
of  the  leeda.  T  mnat  certainly  differ  from  hia 
opinion  if  hi>  experiment  with  "  borrowed  "  reeda 
ia  correct,  aooording  to  hia  statement.  The  Barrow 
reeda,  aceordiDg  to  "  Queen,"  aonnd  all  right;  but 
the  broada  reeds  do  not  even  though  he  hat  >et  the 
tonguea  aooording  to  bla  own  judgmeDt.  There  ia 
no  lanlt  with  the  pan,  otherwise  the  narrow  aeale 
reeda  would  not  produoe  the  extraordinary  "pipe-like 
tone  "  whioh,  be  it  noted,  waa  never  found  before 
in  any  ordinary  barmouium.  The  Moatel 
organ  and  the  better  clasa  of  Amerifan  organs  are 
the  only  reed  organs  in  which  a  pipe-like  tone  can 
be  looked  for.  Taking  it  now  for  granted,  firatlr, 
that  the  pan  ia  all  right;  secondly,  that  the  reeda 
are  right  alao  ;  thirdly,  that  there  is  no  fault  in  the 
lift  of  the  pallsta— ttaia  being  the  caae,  the  real 
oause  of  the  detect  remaina  dear,  and  any 
farther  reply  to  thta  query  ia  abiolatal^  unneees- 
aary.  I  have  preTioutly  etstad  the  principal  causes 
from  whioh  the  defect  may  prooeed,  and  I  hope 
that  my  reply,  with  that  previooaly  aent  by  an  old 
and  aateemed  oorreapondent,  has  helped  "  Queen  " 
to  arrive  at  the  seat  of  the  ao-called  myatery. 
"Queen,"  or  any  other  oorreapondent,  ii  quite 
welcome  to  any  aaaistance  which  loanposaibly 
render  to   them   through   the  pagea  of  "  Oura." — 

'[620fi6.]— Kniloft]  Olook.— The  aixe  of  barrel 
of  my  piano  ia  Sin.  diam.,  made  of  beeohwood  well 
aeaaoned.  I  have  one  hammer  to  each  note,  and 
the  Sin.  barrel  will  play  SS  bars  of  mnaic  in  g  time, 
and  repeat  the  quavers  in  one  revolution,  hot  it 
will  not  repeat  semiHiuavers  in  6!  bars  A  J  time 

-It 


[6223G.]— Bnlphnrla  Aold  Bolba.— What  ia 
the  difficulty  ?  U  the  bulb  haa  a  little  tube  neck, 
warm  gently,  and  dip  the  aperture  into  the  aoid. 
Aa  the  air  ceols  a  drop  or  two  of  aulphiiric  acid 
will  be  foroed  in,  aud  the  neck  can  then  be  cloa«d 
by  meana  of  the  blowpipe  Same. — F.  L  C. 

[62S40.]— Ohlortde  of  Oftletom  Solatlon.— 
A  saturated  eolation  of  chloride  of  calcium  boila 
at  about  350°  Fahr.  If  "  C.  C.  B."  can  make  it 
boil  at  a  lower  temperature,  corrections  ought  to 
be  mads  in  tho  textbooks.  He  sbonld  t&  ths 
chloride  of  calcium  autilthe  water  will  diasolve  no 

reS342.]— Ohlorlda  of   Sllvar   BkUery.— Aa 

"  More  Light "  says  he  oannot  find  complete  diree- 
tiona  for  making  a  pocket  chloride  of  silver  battery 
in  previous  numberg,  it  beeomea  neoeaaary  to  aak 
what  it  is  that  he  wiabea  to  know,  for  full  in- 
atructiona  have  been  given  over  and  over  again. 
There  are  directiona  and  a  diagram  in  No.  1094,  p. 
S9 ;  ditto  iu  No.  1090,  p.  4B7.     See  also  No.  9S7,  p. 

' '     ''More    Light"    looked 

loket  batten  "  he  wonld 
ua  a  lew  reierenooB  lo  Lne  subject. — NtTN-  DOK. 
[62343.]— Multiplex  Baokfoi  Srr  FlAte*.— 


require*  in  H 


Bud   illustration  of   what  he 

961,  p.fifi9?— I.  H.J, 
[62247.J— BlAOtiio  B&T.— Surely  Hr.  Wood 
does  not  imagine  there  is  such  athingaa  an  electric 
saw,  or  that  electricity  ia  a  motive  power.  If  I 
remember  correctly,  he  must  be  rsierring  to  a 
cranky  idea  for  felling  trees  by  meana  of  an  in- 
oaodesceat  platinum  wire.  The  wire  is  suppoaed 
to  be  made  white  hot  by  the  passage  of  a  current 
of  electricity,  and  is  gradually  drawn  through  the 
trunk  of  the  tree  juat  aa  the  cheesemonger  draw* 


use  the  electrical  m 


.B  backwooda,  and  it 


[62261.]- BookblndlDV.  —  la  not  the  work 
referred  to  by  querist  done  in  the  hot  arming 
press?  I  woidd  recommecd  "Hand  Stamp,"  if  be 
wisbea  for  information,  to  look  through  jonr  baok 


and  apotlerit 

ahonld  certainly  not  care  to  mahtain  it  as  I 

theory  of  the  origin  of  the  small  craters,  tl 

Kinted  out  that  as  yet  no  plausible  tbei  ^ 
gn  urged  respecting  this  rcmsrlcable  feature  of 
the  mooo'a  aorface.  I  now  view  the  subject 
differently.  The  evidence  in  favour  of  the  meteoric 
theory  of  the  email  cratera  is  much  stronger  than 
I  at  nret  auppoaed,  the  difSculty  of  forming  any 
other  plsuaible  theory  mach  greater.  I  may  even 
go  to  far  aa  to  aay  that 
extreme  difficulty  U 
the  moon,  exposed  to  similar  oonditiona  for  the 
same  enormous  time  intervals,  could  fail  t^  ahow 
such  markinga  aa  actually  exut  OQ  the  moon.  A 
theory  of  which  thii  can  be  said  stands  on  a  some- 
what atrong  basia."— A.  E.  FAS.V'ACHT,  Clayton, 
Maaoh  eater. 

[62196-]- CollleiT  Oreua.- 1  do  not  think 
Mr.  Murray  would  find  the  mixtures  I  gave  so  ex- 
pensive at  he  appears  to  think.  Low  price  it  not 
always  tynonymous  with  cheapness,  and  a  mixture 
which  costa  more  than  another  to  make  ia  often 
cheaper  in  the  long  ma.  The  basis  of  the  low- 
priced  gieasea  it  a  paaU  made  by  atirring  91h.  of 
powdered  slaked  lime  into  101b.  of  rosin  oil,  and 
applying  a  gentle  heat.  Coal  oil,  water,  and  aoda 
can  be  uldra  in  varying  proportions,  according  to 
the  condition  required  In  the  grease— that  is,  we 
may  make  a  "  soap  "  or  a  "  aymp  "  aa  regarda  oon- 
siatence.  If  Mr.  Murray  will  make  a  few  eiperi- 
menta,  he  will  no  doubt  soon  find  proporciona 
which  will  suit  hia  purpose.  In  the  back  volumes 
there  are,  I  know,  a  good  many  recipes  of  the 
kind ;  but  I  csnnot  spare  the  time  to  hunt  them  ap 

now,— Nun.  Dob. 

[62196.]— Poat  Office  BKtterlat.— I  am  much 
obliged  to  "  Nun.  Dor."  and  Wm.  Rowland  Hart 
for  their  obliging  answers  to  my  question,  and  I 
would  be  very  glad  if  the  latter  would  alto  give 
me  deicriptioDS  of  the  Sif  meoa  and  Ualtka'i  and 
Baltimore  and  Gagle  batteries,  aa  I  don't  know 
them.~LON  D 1 K I B  N  BI  a. 

[62230.]— aiaze  in  Teapot  atralneT.— Why 
not  break  out  the  eUze  through  the  holea?  The 
drill  to  use  would  be  one  of  tbe  diamond  tparka 
used  by  the  china-menders.- NUN.  DOB. 

[52231.]— Wolaht  of  Flywheel.— Formula  will 
be  found  in  No.  1071  p.  lOo.  The  number  of 
revointions  will  depend  on  the  valve  arrangemente 
mainly.  I  think  the  querist  should  look  up  his 
back  numbers.— J.  T.U. 


[62256.]~VloIonaBUo.— The  qoeritt  has  only 
to  take  the  dimenaiooB  given  many  timet  for  violina 
and  increate  them  pro  ratii,  when  the  "  instn 
for  one  will  tarve  for  the  other. — Kent. 


1,  nitrogen,  and  email  qusntitie*  of  other 
gssea  are  given  oB,  but  there  is  nothing  specially 
injurioas    to    health,    although    the  odour  of  the 
'    fames  ia  certainly  not  pleasant.- P.  I.  C. 

[62264.]— Daodeoim^a.-Your  correspondents 
who  advocate  duodecimale  appear  to  have  over- 
looked the  fact  that  12,  being  a  complex  'number, 
ia  much  more  difficult  to  work  wilb  than  10— a 
aimpleone.  For  inataaca,  to  multiply  366  by  10 
voa  have  only  to  add  0,  and  the  working  is  done; 
ultipl;  by  6,  you  add  0  to  the  number  and 

3,'.' ""' 


divide  1 


lut  to  work  auoh  suma  with  12  oi 
ited  affair.— P  OS  TO. 
[62264.]  — SuodeolmalB.  — The  valid  reasons 
given  in  favour  of  duodecimals  for  calculation  com- 
pared with  decimalt,  do  not  cover  the  whole  range 
of  arithmetical  pioblemt  in  relation  to  the  oom- 
mon  everyday  reckoninga.  In  this  aapect,  ire 
find  the  ootosary  limit  and  replication  of  nnmbara 
lain  more  common  nae  than  any  other  method.  Host 
of  the  workmen'a  ofl-hand  reckoning  is  by  eigbthi. 
Share-market  reckonings  in  fractions  are  by  eighths. 
—  I  think  alwaya.  Gladstone,  when  he  altered 
the  Income  Tax.  made  it  seven-eighth  a  oC  twopence 
half-peony.  Book  aires,  musical  notes,  msuj 
measures  of  length  are  octonary,  and,  heingdivisible 
to  an  integer  1,  it  aeema  the  better  system  to  baae 
calculationt  npon  than  either  the  decimal  system 
or  the  dnodecimal.  I  hsve  found  in  teaching 
children  arithmetic,  that  it  is  not  well  to  make  one 
—the  figure  1 — a  starting  point,  for  it  it  not  really 
a  starting  point,  it  ia  the  completion  of  an  integer] 
0  or  zero  aa  a  starting  point,  I  have  alwaya  pointad 
OQt,  ia  the  symbol  which  marks  the  acparationof 
integers  from  fractions,  and  that :.l.__.i_ 


of  i< 

or  twelfth  of  one,  as 
fractions  might  be 
the  usual  frsctioni  - 
obildren's  underataodi 
suited  for  a  Srst  repl 
■      'r 


ighth,  tenth, 
he  method  of  diviaion  into 
idopted.    Thus,  deoimala — 


]oin. 


'rhe    French   have  the  verbal 

calling  seventeen  sisteen-one.     I 

■    ■*■         -'.odsotreplica- 


arrangemi 

am  collecting  an  account 

tion  of  numliers  of  varii 

the  remotest  veatigei  of  antiquity  to  the  preteat 

time.     I   shall  be    glad    of  any  coutributioua   of 

knowledge  to  help  me,  and  also  to  ilicit  objcctiona 

to  the  octouary  method.    Ita  advantages  are  psl- 

pable  ia  many  of  the  aim^c  reckooinga  of  trade 

and  tcience.—J.  CHABLBSKISO, 40,  El^in- terrace, 

Msida  Vale,  N.W. 

[62264.]— DuodeolnuUa.- Your  oorreapondent^ 
W.  B.   Leigh,  takes  a  ver^  disav™^'™^  ■*SK«i\a 
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wbloh  DO  ona  ■!■«  nsed  ibara,  of  an;  ohange  in  out 
prcwnC  brtrbarou*  ayiteini  of  money,  weighta,  and 
naaanrei;  itill,  when  reading  thioagh  the  linei 
there  »  groat  hops  diKemlble,  toi  he  admits  that 
tmlvg  i«  a  betUr  namber  than  ten  aa  a  baae  for 
ODnntiDg,  and  that  onr  preunt  want  of  ayatsin  u 

SrTaded  bf  twelve  or  iU  aliquot  part*.  Kaowing 
It  it  i»  admitted  on  all  aidea  that  the  people 
mnat  be  mentally  trained,  the  iiine  ttand*  thni : 
Will  the  ednoated  of  this  genaratioii  aooapt  a  litUe 
tronble  in  order  that  faoiliciea  may  be  oSerad  for 
the  mental  aleTStion  of  the  individnal  for  all  time, 
and  that  England  mar  be  placed  ia  a  fair  petition 
to  compete  with  other  natione?  Or  ahall  we  allow 
the  praient  but  wboll;  nnneoeaear;  obataolet  to 
hinder  thia  conotr;  from  maintaining  ita  pceaent 
eleiaticn  amongat  natione  ?  Now,  my  contention 
i*  that,  apart  from  the  mental  eteTation  that  would 
aii«e  fiom  the  remoTal  of  these  hindranoea,  aa 
mnoh  time  and  money  would  be  ured  to  Uie  In- 
dividual and  coat  to  the  nation,  aa  wonld  provide 
til  the  technical  ednoation,  whioh  ia  now  leen  to 
be  a  neceuity,  that  a  working  population  wonld 
laqnire.  Authorities  state  that  one  year  iroold  be 
Mved  in  each  cbild'i  edaoation  by  a  reform  in  onr 
arichmetie.  But  that  ii  not  all ;  instead  of  being, 
ai  at  present,  a  loarce  of  tronble  and  annoyanoe, 
pnizlmg,  irritating,  and  diagnitiDg  for  all  time,  it 
wonld  become  eimple,  uay,  pleaaaat,  and  ia  many 
inatanoei  an  excellent  and  bewitohing  study 
through  life.  Two  rnlei  in  aiitbmetio— redaction 
aaoenoly  and  deacendly— would  be  wiped  ont,  uid 
the  direct,  inverse,  and  oomponnd  rulea  of  three 
wonld  be  abaorbed  in  that  climax  of  all 
mathematiea,  the  equation  wbicb  ia  ondei- 
■tood  and  praotiead  by  every  oiriliaad  nation. 
The  elide-rule  wonld  aoon  be  in  the  handa  of 
artiaana,  who  oould  thereby  and  at  a  glance  aolve 
ten  thoDMnd  timei  more  problenu  raan  all  the 
leady-reBkonera  put  t<:^thet.  To  introdnos  twelve 
aa  a  baae,  the  only  add itiona  required  tAOurpreaent 
natem  would  be  two  aiguB  for  ten    ~  '    ' 


Boman  character  X  might  atand  for  ten,  and  the 
Greek  1  for  eleven.      Undonbt«dly  a  little  atten- 
tion would  be  re<juirsd  on  the  introduction  of  tbt 
ayatem,  bat  nothing  so  atupendoua  aa  "W.  B.  L."    find  tt 
imaginee;  becauae  already  the  very  tenna  required    a^tari 
aie  in  eiiatenc^-yii.,  flia  dozen  and  the  groaa,    ibi,  DECA  avatem  as  folli 
which  are  ai  well  known  aa  "  honaebold  wr"'- 


eall  the  praaent  declmala  the  Arabian  or  X  (ex) 
deeimala,  and  tbe  new  onei  the  Natoia!  or  DECA 
deoimala.    Id  thla  natural  ayatem  of  deoimala  wa 
ihoold  read  the  Tolgar  fraetiona  aa  foUows  : — 
0,1  0,2  0,S  0.4  0,fi  0.6  0,7  0.8  0,9  0,A  0,t    1,0 

'/„  '/.  V.  v.  V»  '/,  '/,.  '/,   ■/,  V.  "/„  1. 

0,01     0.02    0.03     0,04     0,05    0.06 

'/„.    'A,     V»     '/,.    '/,„     '/„ 

0,07     0,00    0.09    0,0f    O.Ot    1. 

and  ao  OB.  Were  it  only  a  matter  of  "Change  of 
SotatioD ''  I  myaelf  would  be  unwilling  to  reoom- 
mead  a  change  ;  bnt  in  thia  eoneot  ayatem  wa  find 
new  and  heavenly  horiiona  for  trne  aoience  baaed 
on  a  true  notation,  and  the  diaooveriea  it  haa 
been  ray  good  fortune  to  make  point  to  the  fact 


fact  i> :  "  Behold  I  make  all  things 
mugt  b«  our  watobword  in  rebuilding  the  aoieutific 
edifice.  It  may  take  yeaia  to  aocompllab,  but 
"Rome  wu  not  built  in  a  day,''  and  having,  like 
Romiilui,  pot  my  hand  to  the  plough,  I,  for  one,  will 
not  look  back,  but  with  the  help  of  inoh  anthuai- 
Mtio  reformers  aa  "  Theta  Ph  i,"  whom  I  hope  togain 
over  to  be  a  Deca-Phil,  will  resolutely  bring  this 
reform  before  tbe  Brititb  publie  aa  soon  aa  a  auffi- 
oient  namber  of  membera  have  ioinad  the  Uni- 
varial  DECA  Aasociation.  The  Frecoh  decimal 
system  totally  igaorea  the  fuudamental  propertiea 
of  the  eicole,  whioh  undoubtedly  requires  the  divi- 
aioQ  by  "twelve"  or  "  twenty-f  oni."  The"deoi- 
maliaation  "  can  therefore  only  ba  aocompliahed  by 
adding  two  nniEa.  lostead  of  taking  the  quadrant 
(or  '/,  meridian,  which  ia  an  ellipaa  of  rotation)  we 
purpose  taking  the  Equator  as  basts.  Inatead  of 
tbe  10,000,000th  (ten-milliontb)  of  the  quadrant 
(meter)  we  take  the  lOOOOOOO-  (deca-mLliooth) 
=  10-'  o  12'  3a,83l,808th  part  of  the  Equator,  or  a 
meaanre  of  44in,,  which  we  use  either  aa  a  yard- 
stick or  4(1.  of  48  metric  inohea,  or  ai  a  natural 
mfetraof  lOD'  e  144  □aCaralceatim^trea,  thai  giving 
three  oentimbtrea  to  eaoh  natDral  inoh.  11  English 
inches  ^  12  or  10'  natural  incfaea.     Moreover,  wi 


-  i*  -i-  2i  -  1,  audUtli*  fourth  =  ti>  -f  Bi  -1; 
ao  that  the  latter,  at  everr  itep,  fall  more  and  mora 
short  of  being  twice  the  former.  Thongh  lt*,jo« 
aee,  aioeedi  the  doable  of  10*,  ita  diviaora  an  tuae 
fewer  than  twice  23  ;  aod  though  12*  ia  Ten  naar 
thrice   10°,  instead  of  having  thrloe   f~     — 


then  only  to  tbia  mbdante  power,  the  IS  bi 

aotnally  a  worse  baaethan  10,  merely  became lanir; 
and  whatever  the  two  baaea  yon  oompam,  or  lUr 
relative  goodnan  at  first,  a  few  atepa  will  bring  joi 
to  powan  at  whieh  the  larger  ia  plainly  the  wont, 
and  the  smaller  the  better  of  (be  two.  The  diflgi- 
enoe  between  10  or  8  aa  baaes  would  be  prseiiadly 
very  little ;  but  IS  would,  in  the  long  nu,  be 
worse,  and  6  decidedly  better  than  either.  It  mtj 
have  been  on  this  prinaiple  that  Sir  G.  Airy  oa» 
emitted  the  atrange  idea  that  our  aiithmetic  mifU 
be  most  improved  by  bringing  all  to  the  biaaiy 
notation,  nsing  no  figores  bat  1  and  0,  and  writiif 
a  million  thus— II, 11010000IOOI,OUOOOO  (Ihafiratl 
meaning  624288,  and  the  UBt.'64.).  i.  thonaandia 
llll.lOIDOO  I  a  hundred  is  1,100100  ^  and  tan  ia 
1010.  The  fraction  i  would  then  be  -0101 
ti/Tnif  un,  and  1  »  -1010  ad  itifiititvm.    "TbaCa 


le  Equator  in 


1    are    naed    by    every    individual , 
--'-"-    '-    *--■  1    where  large   ni 

cnlv  tronble  would 

andi 


eapeoially    in  -trades       _. 

small  prioe  each  are  aold.  The  < 
be  in  remembering  that  dozens  and  gross  are  beir„ 
dealt  with  Instead  of  teas  aud  hundreds ;  thua 
6£&  would  represent,  not  eix  hundred  and  aleventy- 
Sve,  bnt  six  groaa  eleven  dozen  and  five,  terms  and 
numbers  which  are  nnderatood  bj  all ;  again,  fifty 
weeks  would  atand  44— that  is,  four  dozen  and  four  j 
and  a  qaarCerof  a  year  11 — tJiat  ia,  one  dozen  and 
one.  It  ia  to  .be  lamented  that  when  the  very 
■dminble  aud  nsefal  discovery  was  made  that  a 
Gguce  ooold  be  increased  or  decreased  in  value  in 
m  geometrical  ratio  by  altering  ita  poaition,  that  the 
best  of  all  numbers — twelve— was  not  chosen  aa  a 
baae ;  bat  it  is  to  be  hoped  that  becanse  other 
nations  have  adopted  ten,  wbich  is  (prime  numbers 
excepted)  one  of  tbe  worst  that  ooald  have  been 
■elected.  Englishmen  will  not  follow  like  sheep, 
but  adhere  to  what  reason  Bsys  is  the  besc  number 
— twelve — which  can  be  utilised  here  at  one- 
fiftieth  of  the  trouble  and  one-tenth  of  the  coat 
that  any  other  number  could  be.  Any  little 
tronble  would  fall  on  the  educatad,  who  are  well 
able  to  overcome  it,  and,  provided  with  a  table  for 
oonversion,  whioh  need  not  coat  more  than  a  penny, 
«  little  dimcolty  would  soon  vsniah— 8.  H. 

[62264.]— Duodoolmali.— A  friend  has  just 
tent  me  yonr  vatnable  paper  of  I3th  inst,  iu  wbieh 
]  find,  on  page  263,  a  very  interesting  article  on 
Daodecimala,  and  I  have  now  much  pleasure  in 
forwarding  you  a  few  papers  bearing  directly  or 
indirectly  on  this  question,  it  having  been  my 
privilege  to  discover  what  1  purpose  calling  the 
Anglo-Hetrio  System,  baaed  on  the  DECA  Nota- 
tion of  Twelve  Units,  whioh,  if  ever  adopted,  will 
nndoabtedly  prove  to  be  a  step  in  tbe  right  diceC' 
tioo.  There  can  be  no  doubt,  Sir,  that  our  nota- 
tion is  wrong  by  two  units  ;  for  "twelve"  written 
as  a  "ten,"  which  in  Greek  is  called  DECA  (the 
letters  for  "  DEC  "  being  the  4th,  Gth,  and  3rd  of 
our  alphabet,  thus  giving  aa  the  4  -t-  6  +  3  ^  ]2) 
ought  to  be  tbe  radix  of  "Natural  NoUtion."  I 
write  the  numbers  aa  follows : — 

1  2  3         4         6        6 

7         8  9  ^         -t         10- 

sev      eit      nin      ten      elv      dea 
11-        13-      13-        14'        16-       18- 

deoone  dectwo  and  so  on 

17-        IB'      W        !*■       If       JO- 

deoten  deealv  twodeo 

f  =  1ta  10— i.e.,  one  and  zero  written  aa  a  nnit ; 
♦  ■for  11,  two  "ones"  croaaing  etch  other. 
Tfana  tba  dozen  la  always  ■  "  Dermal "  (whiob 
word  now  reoeivea  a  wider  meaning  aa  lepretent- 
Ing  the  "  one-nought "),  and  in  order  to  diatinguiah 
tetv««D  one  oUa*  of  deeimala  and  the  otbsr.lwlll 


=  1100       „       „ 
The  circnmference  of  the  earth  at  the  Bqnator  is— 

24883,2  Eng.  milea 
Or  in  tenth  of  milei— 

(121)  „  24SB32  ',',,,  Eagl.  miles 
(10-*)  =  IOOOOO'(lOO')Sat.mi'trea. 
Total  eiroomference  =  lOOOOOOO'  natoral  mbtret. 
On  inveatigation  we  find  that  the  whole  of  creation 
is  a  Deca  "  decimal "  system,  aud  we  obtain  mar- 
vellous results  in  physics,  geography,  satTonomy, 
chronology,  io.,  with  which  I  will  not  now  trouble 
you,  but  will  forward  you,  Bud  anybody  reading 
your  paper,  what  haa  so  far  appeared,  hoping 
shortly  to  publish  other  worka  on  this  subject. — 
Charles  A.  Kesselheyeb,  Fret.  DECA  Aatoc., 
Villa  "  Mon-Repos,"  Altrinoham,  Cheshire,  28th 
Hay,  18S7  (18U3  Corrected  Era  =  1119'  DECA). 

[62261.1— Duodeoimala.— The  reply  of  "Theta 
Phi,"  p.  2aS,  ia  ao  far  from  "  exhaustive  "  that  it 
haa  not  touched  the  main  point,  bat  as  regards 
notation  of  abatraot  number  totally  erta;  though 
'   fully  with  his  "anti-di 


kl  ridiccle  by  pleading  the  superiority 
ui  uui  uutrto-daodeoimo-vigiDtel "  money  (aa 
they  oalied  it)  and  sex  sgesi  Dial  time,  snd  one 
"  troy  weight,"  and  small  long-measnre  (up  to  the 
fathom),  aud  even  the  worst  of  onr  tsblea,  to  the 
barbariaing  Tetrogresaion  of  the  Sansculottes  to- 
ward Chinese  decimsls.     No  longer  standing  qniCe 

aurea,'  let  m'e  try  to  show  "  Theta  Phi  "  why  I  am 
for  oombining  them  with  our  old  notation,  which  I 
would  retain  oven  were  we  all  Goliatha  with  a 
B  finger  and  a  f  linger  ;  and  indeed  will  defend 
againathim  Dame  Natural  Selection  (if  Co  her  we 
owe  our  present  number)  as  having  evolved  the 
very  best  for  na.  He  fancies  the  mam  fault  in  our 
"  aimDle  arithmetic,"  that  necessitated  "  com- 
pound" beaidea,  to  lie  in  thebadneaaof  ita  base  10  ; 
and  does  not  see  that  it  liea  entirely  in  the  aame- 
nett  of  baae,  repeated  at  every  step,  and  would,  in 
the  long  run,  be  aa  bad  with  any  constantly 
repeated  multiplier,  even  12,  aud  only  slightly 
~ """" "   -"■----     Twelve,  he  says,  of 


e.  has  t< 


a  at  many  "aliquot  parts'' 


powera,  and  try  thna  : — 

10  has    2  divison  12  has    4 

100  has    7        „  144  has  13 

1,000  has  14       „  1,728  baa  26 

10,000  has  23       „  20,736  has  48 

100,000  haa  34        „  248,832  has  64 

1,000,000  haa  47        „        2,986,984  haa  80 

If  yoa  call  the  index  of  any  power  i,  you  will   Qnd 

the  nombera  in  the  eeoond  oolamn  to   be  each 


Phi,  then,  is  quite  right  about  fractions 
all  the  bother  :  but  does  not  aaa  that  tbe  difienaaa 
thua  arising  between  "simple"  arithmetio  sad 
"  compound  ia  in  nature  iteelf ,  and  f  undanMatallj 
'  necessary.  We  and  all  eivilisations  above  that  a 
Chinese  or  Sanacolottea  alwaya  require,  and  alull 
alwaje,  beaidea  an  arithmetic  mounting  in  tmitHM 
progression  by  the  powers  of  one  base  (tuMnlly 
onr  fingers  nnmber),  another  oombining  witelysBd 
artfully  the  first  few  prime  factors,  i,  3,  fi,  sbI, 
perhaps,  up  to  7,  or  even  II.  Bnt  obiein,  I  Mf 
only  "anoeber"  arithmetic,  not  a  dotan  tAkrnt. 
That  is  where  tbe  shoe  pinchea,  and  oni  barhahai 
appears:  that  our  modueval  guilds  never  oame  te 
realise  tbe  simple  fact,  sa  obvious  ai  the  sun(DOC 
can  we  yet),  that  there  must  be  one  oertain  lul^ 
or  way  of  dividing  and  snb-dividing  the  binM 
unit  down  to  the  smallest  by  certain  stepa,  wEiek 
it  the  beat  way  abaolutely — oot  tbe  beat  for  th> 
or  that,  for  wool  weight,  for  money,  foe  lail 
measure,  for  the  day,  for  "  Troy  weight."  Whst- 
ever  was,  or  ia,  the  best  for  any  one  of  thoa  is 
eternally  the  beat  for  all  and  each  of  them.  Aad 
thia  oue  best  division,  or  best  teriss  of  aalli- 
plieta,  alike  for  all  oonoeivable  meaauiaUai, 
vendibles  or  thinkables.  it  waa  alwa^  the  bat- 
ness  of  thoae  pretending  to  civilisation  to  hsn 
found,  r«Moned  out,  and  applied  to  all  thinp 
alike.  Ancient  nations  do  asem  to  have  attemptal 
this;  and  at  least  one  of  the  earliest,  the  Btliy 
lonians,  evolved  alike  for  all  reckonings,  somethiif 
far  better  than  "Theta  Phi's"  duodech 
namely,  tbe  rising  by  alternate  steps  of  10 
making  the  repeated  base  really  60,  their  mosi 
having  survived  till  now  in  our  time-units,  sod 
tbose  of  angles  and  area.  But  they  bad  plaiilf 
"  TheU  Phi's  "  delusive  uotion  of  unifying  or  oi>- 
founding  simple  and  oompound  aritbmetio  into  oai, 
that  ia  neither  thia  nor  that;  ^d  decimals  A 
length  dcowned  theiraeiagesimala.  Nowtheabd) 
problem  of  this  best-table  inventing,  or  divinc*- 
finding,  will  tnm  on  getting  into  tbe  systoa  > 
many  as  may  be  of  a  certain  set  of  nnmbentbatl 
eiemplified  to  yon  before,  bnt  have  never  aaa 
elsewhere  given.  One  maj;  call  them  "  meriati^' 
implying  superlatively  divisible,  or  having  Che  aoll 
posaibte  aliquot  parts ; — 

Divism 


hsa 


120- 

2*3.6 

180- 

2i3>6 

2*3.5 

360- 

2'3'5 

840  = 

2'8  5.7 

2620- 

2'3'5.7 

6040  = 

2'3'5.7 

2'3'5.7 

10080  = 

2>3'S.7 

16120- 

2*3*5.7 

45360  = 

2'3'5.7 

55440  - 

S'3'5.7.11 

110880  = 

2»3'5.7.n 

166320  = 

2*3*6.7.11 

221760  = 

S»3'5.7.ll 

277200  = 

2*3=i'7,ll 

665280  = 

2*B»S.7.I1 
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axf  thg  Brat  S4  nnmbers  witb  this  proper 
oh  tmB  morB  diviBors  than  any  nnrnWr  bek 
nseelhtttonly  twoof  tboai,  4Biid  aG,  ba 
number^  becaueu  tbc»  alooe  arfi  BqnHre 
:i»pt   these,  no    meriatio  can  bennjeii-- 
They  have  to  be  nil  deduced  »noeeasivalj 
la  fceginning,  thore  uremiDg  no  way  to  i'a- 
nr  aaeta  nambertill  ne  knavtbe  ceitnadci 
ioh  can  aevar  be  nnder  it«  half.    Thero  oar 
fire  of  thsie  thab  shue  Kith  numbsT  •!  thi 
fyof  being  oaeh  mora  diiisibla  than   anj 
ita  donhle.     Tb«  eii  only  numben  with  thu 


3G0 


3520. 


to  the  ratio  between  7  and  II  being  groatei 

here  ie  no  number  abo»e  2620  needing  to 
ibled  before  gaining  additional  diviaoca; 
JO  X  1!  gives 27720irith  the  a niqne property 
D»er  2620)  of  gaining  none  when  ungmented 
I4lf,  It  baa  to  be  augmented  an  1]  to  IB 
lin  the  noit  468G0,  Among  theao  pre- 
t  metrio  nambai*,  yon  see  wo  find  that  of 
-  a  poand  (br'  —  -'  -     .     •        ■  ■■ 


')  ;  alao  the  old  Babylon 


..  nnd 
__ furlonga 

would,  thacefore,  be  better  than  S  u  out 

length  unit).  Our  "  long-meaaiLtB  "  table, 
jr  oneot  oora  thatadda  to  thetbieeiimplaat 
•ctora,  2,  3,  and  .'i,  akipa  the  7  to  go  to  11— 
irdicy.  But  Ruaiia  and  Sireden  have  agreed 
nmoa  atAudard  with  this  meaanre  (ao  that 
Be  Puwera  heldiog  the  Afotio  Cirole  Bat  the 

example  now  of  having  comma aaurable 
and  KuBBia  adds  the  faot^tc  7  io  her  table, 
rbeaideaonr  11  I  know  not.  Our  "aroir- 
"  weight   keeps    the  giester  ahenrdity   of 

bat  the  faoton  2  and  7;  and  the  intec- 
i  S  and  5  might  be  anpplied  by  simply 
g  iu  pound  into  one  ounoeleu  than  we  do. 

thinss  ought  to  follow  an  fdentieal  well- 
1  table ;  and  one  better  than  any  extant 
WBult  bj  meraly  making  the  loweat  three 

I  72. 3,  and  1.  Still  better  might  the  lowest 
■  u  &U4,  fin,  T  and  1,  I  believe  it  waa  by 
MiideDt  that  the  highcit  Gngliah  coin  ever 
had  the  valna  of  li'iO  half-peUDe,  whioh  are 
illy  the  Joweat  in  use.  What  a  rare  oppSr- 
toat  I  Now  let  me  give  "  Theta  Phi  '^  one 
aaaon  for  liking  my  fingota.  Every  mariatio 
r  beyond  those  in  the  above  tah'.e,  he  will 
ttalbea  mnltiple  of  7,  II,  and  13,  conse- 
'  of  1001  (a  decidedly  handier  multiplier 
ic  pounds  in  our  ton,  or  even  owt.).     But 

II  must  be,  in  hia  notation,  Bj5  (sii  gross, 
dOEon,  and  live),  and  I  wish  him  to  eom- 
I  dealing  with  that  in  calculation,  as  well 
it,  with  the  pieaent  "  thousand  and  one." 
lie,  he  bai  proeeeded  far  with  hii.  logarithm 
)  base  12,  and  I  should  like  to  tee  the  first 
figures  of   the   log.  2    be^de   ouc  present 

h'aa  Chei 

tt  five,  3- 


whOBB    aliquot  parts  1  ahould  like  to 

G, 

Jo.]— Pitch  of  Propellsr.- The  pitch 
iropeller  depends  on  bo  great  a  variety  of 
^a  and  cireomBtanoea  that  it  is  quite  difficult 
mt  a  rnlo  that  will  guarantee  its  capaaity  to 
«t  letter;  but  the  following  is  the  rale  given 
I'a  book  i—Take  a  lath  from  the  Btem-pust. 
t  it  just  tonohing^the  leading  edge  of  blade, 
ribe  the  latb  and  blade  j  shift  it  to  the  fol- 

edge  at  a  point  on  the  blade  exactly 
«  where  the  Urat  pop  waa  put ;  scribe  the 
nd  Uth  again.  The  diiUnce  bet^veen  the 
in  the  isth  is  piece  of  the  pitch;  on  the 
piece  of  the  thread.  Square  each  of  these, 
btrflot  one  result  from  the  other.     Now  es- 


thete fire  figures  qnarterable,  thirdable, 
to  twenty-fuurthable  ;  but  in  hia  nota- 


iken,  and  m&ke  a  proportion  i 
«of  pitch;  whole  c  ire  nmterenr 
whole  pitch  :  answer.- F.  R.  i^ 


■.BOl 


IS,]— Hioroiilions  Ooll  and  TBlephone. 
E.  M.,"  I  think,  will  iind  this  arrangement 
Botions  anit  him  as  well  at  any.  tiatead 
ndnction  cuii^  a  oiagnetio  ooil  I  ia  used,  the 
ICO  of  whioh  IB  proportioned  to  that  of  the 
lone  and  the  number  of  cells  used.  J, 
;  K,  the  apeaking  battery ;  G,  spring 


h  H  whe 
lerer  for  o 


Tying  t 


they  may  be  of  a  lower  reiiitance  than  uinal. — W. 
Haboood. 

[fi23:10.]— Dead-Blank  on  Braaa.- If  )-ou  bi 
of  nothing  better,  try  the  following  :    Polish  yc 
brass,  and  apply  miitare  of  Tiitrate  of  tin  and 
chloride  of  gold.     Leave  this  on  some  time,  aod 
then  wash  the  braas.    Have  your  miitnTo  aoid. — 

Ubndon. 

[G2396.]— Siamens-Altaneok  DTnamo.— To 
Mb.  B  ot  t ok e.— Thanks  for  your  advice.  I  did 
as  you  told — vi^,  connected  the  dynamo  up  for 
shunt  {  bnt  I  ooald  not  get  any  current,  I  tried  iu 
many  different  ways  :  by  putting  little  and  much 
resistance  in  outside  circuit — by  adding  a  bichro- 
mate battery  ;  but  all  was  nseless.  Wdl  you 
kindly  tell  me  what  you  think  might  be  wrong 
with  it?— HOLLASD. 

[6-2-106.]- FuUoTa  SUpplnK.— What  doe*  Ur. 
Bull  mean  by  Unseed-oii  varnish  ?  However,  bis 
linseed-oil  will  surely  dry  some  time  or  the  other, 
and  then  he  will  probably  take  the  better  advice 
whieh  has  been  frequently  given  in  these  columni, 
and  dress  his  beltt  with  caato^^lil.  If  a  belt  that 
has  been  dreaaed  with  oaator-oil  will  not  ran  well 
and  last,  it  certainly  will  not  when  dressed  with 
any  other  preparation.^^AML.  FtAY. 

[ri24Un.]— PnllsTa. — I  am  greatly  obliged  for 
the  information  kindljr  given  hj  various  cor- 
reapondents.  and  ospeoially  Mr.  W,  f  J.  Bull,  who 
rightly  oonolndea  that  I  am  trying  to  get  my 
"  Leva! "  up  to  a  proper  apeed;  hia  hints  and 
sQggestiona  are  most  valuable.  1  parahased  this 
Biachine,  intending  to  drive  it  at  5.3iia  revolntions 
per  minute  with  a  horae  gear,  at  which  speed  the 
makers  state  it  shonld  separate  40  gallons  of  milk 
per  bonr  ;  but  I  find  that  at  that  apeed  it  leaves  at 
least  3  per  cent,  of  oreuu  on  the  milk,  au  that  I 
preaonie  it  will  not  skim  clean  at  a  lower  apeed 
than  li,0O0,  bat  would  be  glad  of  further  informa- 
tion on  that  point.  Siaoe  writing,  t  tried  to  get 
up  the  speed  by  adding  an  additional  spur  wheel 
and  pinion  to  the  horse  gear,  and  driving  the  inter- 

fonnd  two  hortea  oould  hardly  drive,  so  must  resort 

try  to  get  rid  of  the  slip  aa  best  lean.  WoulitUr. 
Hull  kiodlysay  if  hefnund  the  note  of  hia  separator 
by  experiment  I'  I  should  think  the  note  is  pro- 
duced by  the  air  impinging  upon  the  open  end  of 
the  skim  milk  tube  at  the  mouth  of  the  bowl,  and 
that  any  slight  alteration  in  its  shape  wuuld  alter 
the  tone  ;  nevertheless,  the  tuning-fork  idea  ia  ex- 
cellent. Would  Mr.  D.  kindly  say  if  be  has  found 
a  round  leather  belt  better  than  the  endless  rope 
supplied  bv  the  makers?  Would  be  alaosay  what 
he  means  by  linseed-oil  varnish  1'  The  bestmetbod 
of  driving  these  high-speed  machines  (whioh  must 
soon  come  into  common  use  witb  farmers)  with  the 
leatt  lota  of  power,  especially  when  horse-power  is 

valnabie  information.  ?i.J.Fjord,inhia  report  upon 
the  Inval  and  Petersen  maehine,  states  that  one 
horae  working  in  an  ordinary  mill  canonly  drive 
the  IiBvat  at  6,600  revolutions  with  2oo  kgr.  of  milk 
passing  through  per  hour,  and  that  ahorse  only 
exerts  0'8I  of  nominal  IH.P.  It  this  ao!''  — 
DOCTOB  MeDICiN.*. 

[6'2'110,]  —  Inoome  Tax  atnd  Inhabited 
Eouae  Duty  (Distraint  for).  —  To  "  B.Hf." 
and"  CouuiBSlONtB."— Thank  yon.  I  may  be 
wrong;  but  my  view  of  the  matter  ia  this:  The 
gnoda  were  carried  away  for  the  satiafaotion  of  the 
co-oalled,  but  purely  hypothi  ■  ■  '  ■■ 
thenr '  -'- -  '-'--J    "  - 


,  and   t 


1  Revenue.     No^i 

and  I  ap 

II  Departments  of  S 


initios 


ttery :  L,  line ;  E  earth.  The  statiou  n.. 
a  end  ia  oonneeted  up  similarly,  and  it  will  I 
that  when  the  telepbune  is  off  the  hook  the 
e  ooU  for  incoming  onrrenta  it  shunted  by  I 
opbone  and  battery,  and  this  constitutes  ' 


1,  if  the 

ronmstances  are  similar,  be  naturally  and  legally 
timed  by  another.  I  know  of  cases,  in  the  same 
wn,  where  these  "  expenses  "  have  been  waived. 
Lhongh  the  jnBtigcatlon  for  doing  so  was  fi 


.0  what 


luld  b 


iwledgc 


about  my  mattei 


matter.      They    received    m; 
.nd  that  is  all  they  know  of  um. 


....    1 jut,  in 

their  name,  after  they  had  received  thote  lawful 
imposts,  and  I  consider  1  am  entitled  to  the  sama 
immnaity  as  anyone  else,  and  should  like  to  ba 
pat  in  the  way  of  claiming  it,  and  of  securing  the 
restitution  of  my  furniture  on  the  grounds  stated. 
Victim, 

[02418.]  —  Wood-Boring.- Fit  yonr  back- 
poppet  with  a  disc  instead  of  the  pointed  centre, 
and  if  your  wood  is  very  hard^  use  a  half-round 
boring  bit,  held  ia  chuck,  bringing  up  yonr  blocki 
by  means  of  baok-popnet.  For  moderately  hard 
wood  a  shell  auger  would  do,  and  for  aoft  wood  uae 
a  twisted  anger  with  a  plain  point,  not  a  B<-row.  If 
yonr  blocks  can  be  ohncked  at  all,  it  is  more  Bitia- 
faotory  to  make  them  tnrn  whilat  the  boring  tool 
advances  than  to  make  the  boring  tool  revolve. — 

Hesdo.v. 

[62421.]- PrlntliiK-- 1  have  got  a  splendid 
black  tone  by  using  borax.  The  solution  is  aa 
follows  1  ■I'D  Brains  of  borai ;  I  grain  of  chloride  of 


Bold;8oz.ofwi 


-W.  J4CKS0 

[112422.]— Me  oh  anlos— The  work  done  Tiy  the 

engine    is    equal    tu    mean    pnll    x    3U0    aeeondl 

>:  (  — Z—  \  feet,  44   being  the  number  of  feet 

travelled  over  in  a  second.  This  work  has  to  over- 
come the  frietlonni  resiatances  of  the  train,  and  to 
impart  to  the  same  a  certain  amount  of  kinetio 
energy.    The  latter  aumcan  bewrittcn; — 
22101b.  X  150to 


64 


f   160  y  lOlb. 


»("n 


The  above  eiprestioD  mutt  be  eqnal  to  the  work 
done  by  the  engine.  Therefore,  we  can  write,  X 
being  the  mean  pnll — 


Hence 


s  =  : 


=  80401b. 


The  above  method  simply  consiata  in  writing  that 
the  work  dona  by  the  engine  is  equal  to  that  of  the 
train  resistanoea  4-  (hat  neossaary  Co  overcome  the 
inertia  of  the  train  ;  but  tOlb.  is  too  small  a  re- 
aistanoe.— E.  GOBKliT,  7,  Dncia-atrset,  Longsight, 
Manohester. 

[62426.]— Blaotrloal  Trioycla.— Ail  vehicles 
propelled  by  other  than  animal  power  come  under 
the  Highway  and  Iiaaomotives  Act.  A  man  must 
precede  the  machina  20  yards  on  fout  (not  neces- 
sarily carrying  a  red  flag)  to  give  warning  of  the 

village,  or  four  miles  in  open  country.  In  addition 
to  the  atatate,  the  coonty  and  borough  authoriliei 
have  power  tu  make  by-laws  regulating  the  bonra 
during  which  such  vebiolei  may  be  upon  the  high- 
way, £a.  A  licence  also  will  be  required,  coating 
£10.-0.  H.  D. 

[  (12426. 1— Valve  Oearin*.- "  T.  U.,  Bristol," 
would  moke  it  appear  to  be  dangerous  to  reveraa 
an  engine  whilst  in  motion.  To  prevent  a  false 
impression,  I  beg  to  say  that  I  have  reveraed 
engines    in    — '■ —    "  '~    "'   "  "'" 


_„ thoutanda   of 

notched  np  "  with  full  steam  on,  and 
■  ■.ap,-G.  U.  D. 
i.]- ValTB  CtearlDK.— The  point  of  a 

,. ot  the  link  moving  on  an  arc  of  cirole,  a 

the  valve-rod  being,  in  most  ciBoi,  guided  to  as 


had 


■aight  11 


,  the  1 


,,  of  ea 


ilip  on  the  bloo^.  Thi'a  is  what  is  called  re 
slip  of  the  block.  Its  magnitude  ia  affected  to 
some  extent  by  the  dimensions  of  the  valve-gear 
and  the  mode  of  suspentina  of  the  link.  For  a 
proper  study  of  this  aubjeat,  consult  Aachinoloaa'a 
treatise  on  valve-gears  and  link  motiout,  publiabed 
by  Van  N'ostrand,  of  New  York.  It  is  a  splendid 
book  on  the  aabject.  Zeuner's  itreatise  is  also  a 
caplul  book,  but  requires  a  knowledge  of  the 
higher  mathematics.  I  think  these  hooks  osn  be 
got  at  B.  Ji  F.  N.  Spon'a,  in  London.— B,  Gobebt. 

[02434.]— Fatnting-  BoofS. — Uolcsworth  sayi: 
One  gallon  of  paint  will  cover  50  to  70  superfioial 
yards  of  wood,  or  in  feet,  -loOtt.  to  630ft.  The 
gallon  made  np  of  6  pints  raw  linieed  oil,  1  pint 
boiled  oil,  1  pint  turpentine,  and  131b.  to  Hib. 
drypaiut.— HESDO.V. 

[62439.]- Electrical  Bnatneaa.- Yes,  ordi 
nary  galvanised  iron  wire  woald  do  for  the  line, 
and  earth  for  the  return,  if  yon  have  plenty  ot 
battery  power  at  your  disposal ;  but,  then,  you  oan 
get  JO  yards  of  s.o.  oopper  wire  for  a  few  shillings. 


BMOLISH  MEOHAMIO  AUD  WORLD  OF  SOIENOB ;  Mo.  1,158. 


■ppinntly  redacod  by  my  given  magaifjiug  poi 
divide  iu  actaal  diitanoe  by  the  magailjing  pot 

>  power  of  100  will  bring  themoon  to  within 
enfly  8,.IOO  mile*  of  the     '  —  -     . 


Tbiu,> 

■ppiiei    .   ., 

theaceticaJ.    PrMtiolIj,  almuiphecic 


nient»l  imperfeotions  render    . ._    

|ierfflet  thsn  it  would  be  lo  the  naked  eye  at 
equivalent  diatanee.     For  exunple,  a  power  of  W 
JDoreaaei  Jujittcr'i  apparent  liie  to  abuBt  that  of 
the  moon's  diso  u  seen  from  the  earth  ;  bat 
Wo  be  transported  in  ipaae  to  where  Japiter  would 

Spent  that  site  withont  instrnmental  aid,  ' 
Duld  probably  see  nincih  more  of  bia  aurfacs  wi 
the  naked  eye  than  any  teleioope  magnifying 
will  BOW  ihow  oa. — Arthur  Ukk, 

iS211I.]  —  LainliioiiB   Palat.— I   Ibink   that 
liar  Radiance  "  will  find  that,  if  he  the 
tnolatena  the  paint  in  sold  water,  and  tht 
tbs  tempi 


tlie  ti 


>e,  be  V 


..C  like  ordinarv  paint,  and  wbicl 
adhere  to  moatanrtaoee.  Ihera  is  very  freqnently 
■tarcb  miied  with  the  BalmaiD  powder,  hence  the 
■.bove  mode  of  treatment  which  I  have  anggcsted. 

[C2J41.]— LnmlnonB  Paint.— I  tbink  Mr.  Hart 
mnet  have  reverted  the  prooeaaea  in  bia  rep' 

SaOI.     Fiiil  direotioni  can  he  obtained  fron 
ome,  the  agent,  6  DowgaU-hill,  E.C. ;  b«  I  do 
not  think  they  wtl!  be  fonnd  to  adviae  the  me     ' 
n  neutral  baae  after  the  application  ol  the  Inminc 
liaint.    The   neutral   bane,  ai  il«    name  Buggei 
ahonld  he  applied  firat,  then  the  luminont  paint, 
■nd  anbaequently  the  ovet-vatniih.     The  qi      * 
baa,  however,   obtained    some    other  prepar 
Ulan  Balmaina  well-known  paint,  and  might  surely 
apply  to  choie  who  aell  it  to  tell  him  bow  to  t 
It.— Saml.  Rat. 

in.-I  have  seen  w< 
--  „-  —  _,  —  ^ — Qtland  Aatbi 
Cure  "  (Euphorbia  pilnlifera) ;  the  plant  ean  be 
procured  in  a  dry  state  ftum  any  large  dcnggist  a' 
■bout  Sd.  per  oi.  Uns  onnee  in  two  qaAita  watci 
boiled  down  to  one  quart,  and  a  wiueglaaaful  take: 
thrioe  a  day.— TUKAKO  Bebi. 

[l>'2'I43.J—  Aonta  Spkimodlo  Aatlunls.  — 
desire  to  eioreas  my  tbanka  to  tbe  gentlemen  who 
tkave  been  kind  enough  to  aaaiat  me  with  their 
Views  upon  this  case.  "  Deni,''  "B.So,"  and  S. 
Bottone  lay  particular  stress  npon  the  neoeeeity  ot 
at  at  onoe  reitoiing  the  power  o(  proper  maatiaa- 
tion  by  means  of  artlfiuial  teeth,  and  I  entirely 
agree  with  them,  although  it  Is  a  point  whieh  the 
regular  medioal  attendant  has  hitherto  entirely 
overlooked  ;  but  1  am  also  quite  agreed  with  Ur. 
Uitchell  wheu  be  eipreaees   the  opinion  that  the 

nte,  physiologically,  from  deActive  gaatrio  power. 
The  ease,  however,  haa  no  hereditary  root,  and  I 
called  it  "  acute  eposmodiu  asthma ''  beaanse  it  has 
been  eo  deltned  by  tbe  usual  medioal  adviser,  and, 
certainly,  the  paroxysms  do  occur  very  suddenly, 
and  frequently  without  mnoh,  if  any,  premonitory 
kymotoms.  Eipio's  eigarettea  have  been  used  ; 
but  nave  not  afforded  as  much  relief  as  the  powder 
Damed.  All  the  advice  so  kindly  given  is  receiving 
the  most  grateful  ouniiderstion.  —  CoastOPO- 
LITAN. 

[62444.]— B£ll«  of  Sale.— I  am  much  obliged  by 


'  aayina  whelhe. 
:e  re-regiatration  ia  not  £ept  up, 
E  Limitations  could    creep  in  betv 


[6244;.]- The  BaiiBOolfth.- Though  tbe  query 
la  not  addreated  to  me,  1  take  the  liberty  ot  inform- 
ing "Anglo-Celtic"  that  i(  he  really  wants  snob 
an  implement,  be  may  obtain  a  much  better  thing 
in  the  shape  of  a  "band-adze"  f  rum  any  dealer  in 
tools.  The  article  is  manufactured  in  ISbeSeld,  fur 
•iportcbieSy,  and  is  illustrated  in  Shelley 'a  text- 
book,—H  G  N  no  K . 

[62461.] — OhemloaL  —  Perhaps  tbe  following 
will  answer  yonr  purpose :  Dissolve  copper  in 
nitric  acid  untd  the  acid  will  take  up  no  more.  Dip 

^—    ......       .»vj.vA£    ±J}J. 

black.— Hendon, 

[62163,]  — Hatniml  Pl>ll<»opliy.  —  Let  n  = 
number  01  vibrations  correaponding  la  tbe  lacoea- 
aive  fiftha.  r  the  diameter,  t  the  lengtb  of  the 
string,  f  tbe  t.nsioD,  <l  the  density,  then 


hjl 


2*5,  and  S,  and  let  tbe  tension  on  the  string  u  I 
one,  then 

(a   X  l)':(iK  l'5)':.l 

(r,  X   n':   U  y  26)':;  1 

(.,  X  ]S';(JxB}>  ::1 
If  I  interpret  tbe  meaning  of  SBoaeiaive  fiftl 
rightly,  the  number  of  vibrations  per  looond  wi 
be  (starting  with  the  key-note  as  24)  64,  40,  24,  li 
Let  I  equal  tbe  tpecific  beat  of  the  copper,  then  AC 
(03°  -  24)  1  is  the  amount  of  heat  in  calorics  give 
oat  by  the  copper  ball,  and  (126  i  -t  W( 
VH-  -  1S°)  ia  the  amount  ot  heat  gained  by  the 
water  and  calorimeter,  tbeae  two  amounts  being 

.■!556(95°  24°)  i  =  flSS  .  +  «0)  (W  -  1S°) 

394T6(K  1126  I -H  S600 
89476  »  -11351  =  8600 

3S351  f  =  3600 
.  =   ^  =0-09387  nearly. 

I  would  lecommend  "J.B."  to  get  C.J.Wood- 
ward's "  Arithmetical  Physici,"  Part  I.A,  published 
iSimpkin,  Marshall,  and  Co.,  price  2a.— 3.  R.  C. 
[63467.]- LevamBO.— As   this   Qoery  has 
been  answered,  perhaps  I  may  be  allowed  to 
>ome  explanation.     This  ia  in  principle  the  i 
as  Hoberval's    balance,   and   Che  position  of  tbe 
weight  on  lever  would  make  no  diSerence  in  the 
weight  lifted  on  other  end  otcord,  except  as  regards 
eHectot  friction.    The  friction  on  the  guide  rollers 
is  inereased  the  greater  the  distance  of  weight  on 
lever;  also,  aa  pointed  oat  laat  week  by  '■  T.  C. 
Bristol."    the    greater    the    di"' '    — 


the  I 


i  th) 


_  ..  Jght  lifted 
cord  would  be  41b.  +  weight  of  lever  —  friction  of 
tbe  roUers.  In  the  Koberval'e  balance  the  parallel 
tnotiou  ia  obtained  by  means  of  four  pivots  inatead 
of  guide  rollers.- Blao. 

(624(57.]  —  LeraraBe.  —  To     ME,    JOHN     W. 


wiuX 


leal  iirat  witb  the  weight  41b,,  neglecting  the 
eight  of  tbe  truck.  Let  I  •=•  distance  from  centre 
of  Buspension  of  weight  to  a  point  midway 
(horiiuo tally)  between  tbe  vertical  raila;  d 
=  vertical  distance  between  centre  of  runners 
both  in  the  mm,-  nnni^,  iucbes  or  feet,  aa  may  he 
convenient.  Tbe  preuure  on  each  pair  of  runners 
will  be  a  —• ,  and  on  the  two    pairs    therefore 

=     -.    If  we  take  the  fraction  in  this  arrange- 
ment as  lib.  in  20Dlh.  insistent  preaaure,  the  fric- 
tion will  absorb  — -  x     —  =  — —-  ,  leaving  for 
(I  200        2a .  d  '  " 

hoisting  purposes  A  -  -'-Vb.      There     will 

be  this  force  on  each  side  of  the  pulley  A  when  in 
equilibrio,   hence    twice  as  much  on   the   pulley 


■lotion  ot  pulley  will  be  sA  -    J.  ^    x    o-l 

■■  PS  -  -|-,^'  -J  .  If  R  =  radine  ot  pulley,  A  and 
—  (be  radiBi  of  ita  bearing,  tba  force  on  the 
rope  C  lequiiite  to  equal  the  pulley  frietion  will 
be  -  j.A-8  -  ~-j'\  ■  For  aiample,  let  / 
=  12in.  d  =  4in.,  B  -  12in.,  and  r  =  0-76in.i 
then  the  weight  reqnired  at  W  to  in!a«a 
the  41b.    aa   ahowu   will   be   W   ■   4   -      J 

("'*  -  liTlTi)  "  ^'^^^  '^^'  "''S*"  '"'"•"I 
would  be  teas  than  thia  according  to  the  ipetil  at 
whinh  it  ia  raised.  To  find  the  effect  of  the 
weight  of  the  truck,  ic,  proceed  in  the  aame  way. 


but  replace  I  by  the  distance  from  tbe  < 
verlioil  rails  to  cciitrr<i/griii>ii}  of  truok  a 

—Francis  Campis. 

[6245B.1— Clock  Pondulum.— Ton  1 
invented  in  a  crude  form  Bllicott'a  pendnl 
oemlng  which,  and  the  reasons  for  its 
failure,  yon  had  best  consult  Beokett'a 
«  Clocks,"  There,  too,  you  wiU  find  wha 
other  requirements  ot  a  good  pendulam, 
fear   your   design    very   imperfectly    aa 


yon  will  destcoyi 

J  power  of 

xciting  term. 

ng  it  will 

effeoL  hot  D' 

eiljtnt.    Yeast,  when  in  an  active  a 

■OUR 

ly  washed 

iamuch  1 

saa  active,  bui 

lie  qnantity  of  acetic  or 

.ta  powft. 

A  large  qui 

[6346S.]  —BeKlatratioa,— There 
thing  as  regiiteiing  an  association  n 
sake  of  pruteotion  airainst  infcii 
"Tillett"------' ■—' 


3e'i-S0,  let  him   purchi 
brook's  "  Law  and  Practice  ot  Joint-Stoi 

gLoies,"  2s.  Gd.,  published  by  Harrison  ai 
all  Mall,— B-Sc,  Plymouth. 
[«i34<>S.]— Solldlfled  OU.— Both  qnei 
most  indennite,  and  1  am  almoat  at  a  loaa  K 
stand  fully  what  ia  required.  How  can 
which  ha*  been  solidified  by  exposure  to  i 
ould  be  used  in  the  ordinary  manner  at  tfaec 
temperature  ?  Ia  it  not  bow  to  make  thick 
"  blown  oils^"  which  are  also  known  by  thi 
"  oxidised  oils,"  "  base  oils,"  d-a.,  that  is  re- 
Theac  are  a  class  ot  oil*  whioh  have  dm 
laat  few  years  been  Introduced  into  comm 
lubricating  land  and  marine  enginea,  am 
heavy  machinery.  These  oils  are  obtai 
blowiag  a  current  of  air  through  sach  tattj 
cottonseed,  rape,  linseed,  lard,  die.  The 
heated  to  a  oettiln  initial  temperature  iu  t 
atirt  the  reaction,  after  which  it  is  disool 
aa  the  beat  produced  bj  tbe  oiidiaation 
aufficient  to  maintain  the  oils  at  the  temr 
hat  Mr.  M.  B 


ea,  if  be  will  b< 


query,  and  give  me  fuller  details,  I  ahall  I 

"leased  to  give  him  any  other  information 
quire.-HBNRV  J.  Haruy,  P.CS,  She 
[C24fin.]— Tin  Alloy— UeltlDK  Oold.- 
ystaia  of  paltprtre  dropped  into  the  a 
hen  tbe  metal  is  fused  will  generally  rsnv 

droBB  ;  failing  that,  a  little   bichloride  of  a 

—OS. 

[62467.]— Saaei  Ohuok - 


three 
Britann 


ago, 


itrong  at 


of  j-Vw^fr 


cable  I 


Qclude  1 

e  pinoh  uf  screwing 

[6246(1.]- TolBgraph   Iilnea.  —  Hr.   ' 

reeoe  reads  paper  on  "Fifty  Years  of  Telel 
before  the  Haciety  of  Arts  on  May  1  Sth.  t 
been  copied  into  The  tllcflrk-^nn  for  May  21 
27th.  Has  Mr.  Hart  seen  this  y  I  have  ni 
it,  being  pressed  for  time;  but  it  might  give 

[6-J47U.]— Wbeela    withont   Fiances. 

DO  Bacges  npn  tbe  middle  pair  of  wheels, 
li  getting  M  the  rails,  it  is  aa  safe  aa  with 
wheels?     The  answer  if.  Certainly;  when 

ire  plenty  of  locomotives  of  tbe  six-wheel  I 
which  the  centre  pair  are  without  BaUKci ; 
sre  useless  in  such  a  position.—NciN.  Dan. 

[•:347D.]—  Wlieela  without  FUnsM 
pldu  of  having  no  flanges  upon  the  middle 

'  '  is  very  old  indeed,  having  been  inti 
'ge  Stephenson.     1  presume  (be  engil 

it  of 


middle   V 


1   order 


without  lIsryt'H  ;  indpcd,  I  may  say  they  a 
dangerous  if  the  leading  axle  ahonld  breal 
sharp 

[62471.]- Ballway   ftuory.— At  the   I 


be  Olb.  per 
of  the  carr 

agej  and 

.K'wSih 

P%^i 

order,  and 
would  be  t 

mrriages 

n  tbe  lei 

1.    if  "  L( 

o"  wiUr 

its  weight. 

s;:^^ 

E,  Stke- 

ro^.         f 

[62471.] 

-Brakes 

-The   wi 

■bUhnoMl 

Jc/m  8,  1887. 
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_ , orika-pipe 

1.  duiiMt«i.  It  thecefore  follows  tbst  ths  ooQ- 
mt  of  Uw  naamn  plp«  U  foar  timea  gie&Ur  than 
katot  tha  WeMinghaaw.  I  am  wara  thdt  Hr. 
Stnuo,  in  *  raoant  leotnrs  at  Maocheiter,  fi- 
nmaA^eaatnxfopinkia  ibat  theqaestian  E«ona 
f  bot,  not  of  unmcnlL— Clbuekt  E.  Strest- 
Oll,C0iiialtiiigBiiiciaM[  AiiialEamiit«d  Sooiet;  of 
UQwaj  Samnti,  OW,  Citf-road,  E.C. 

{6M7S.}— BrftkM.— Tha  oontaaU  of  the  WMt- 
nshoHM  tnin  pipa  ara  :  400  "  ^,  x  -7854 
■  S-lSliLft,  or  S7T0aJQ.  Ths  diameter  of  the 
■sBmn  plpa  baing  doable  that  of  the  Weiting- 
lOOM,  the  oODtenti  of  the  formcT  are,  of  courie, 
OVtimai  thoia  of  tha  latter  for  the  same  length. 
?heiafore,  the  Tolume  of  air  Dootained  in  the 
tain    pipa    under   the    atmoepherie    pceunie    ii 

K  Z-m  =  8-724Bjt,  or  IS.OSOc.in.  Thii  ahows 
laialj  that  the  Doateati  of  both  pipea  are  not 
qod  ;  bat  I  thick  that  the  leoturer  would  mean 

Mtimde 

<air  to  __   

4*  to  pat  the  biakaa  foil 

Jmittad  in  tha  Tacaum  lipe  to  prodnoe  the  lame 
MBit.  In  fact,  iTitb7eib.effeetiiepreuare,  there 
nintha  Weatinghoniepipe  lla.lt.  of  air,  □earl]'; 
■baiaMwitli  a  34iD.  Taaanm,  io  the  larger  pipe 
Atairlaft  thelein  oooapiei  l-748o.ft.  lUider  the 
idN^erio  pieaaora— that  la  to  aav,  to  pat  the 
iHanm  tzaka  fall;  on,  w»  have  anl;  to  adnit  in 
tht  main  pipe  only  leJt.  of  air  tinder  the  atmo- 
■kario  preaante.  Batthii  ia  nothing  in  favoar 
Blheantomatio  Taoniun  brake,  aa  I  am  going  to 
pare;  It  doea  not  render  it  at  all  quoker  in 
MliM.  The  Telooit;  of  air  eaoapiug  under  7filb. 
fiBia  Into  the  ambient  atmoapbere  ia  267ft.  per 
nnnd ;  tha  lait  and  all  oacriagea  woold  be  brafced 
bB;  in  a  time  equal  to  ^rr  s  I'fi   seoond.    Thia 

'    below  the  ceaolta  obtained  in  prac- 
into   account  the 

__  ._.     __      the    pipa      and    the    de- 

i«Ming  pteaaare  of  the  eaoaping  air.  Now, 
tthooiB  the  diameter  of  the  vacaom  pipe  ia 
neh  largec  than  that  of  the  Weatingbouae,  and 
M,  in  OOOieqaanea  thetaof  the  friction  ia  greatly 
idoMd,  we  Sad  that  tha  lelooit;  of  the  atmo- 
UMiiaux  roahing  Into  the  24in.  vacuum  ia  only 
Wft.  per  aeoond.  The  time  in  which  the  last  car- 
afe Ottha  vaoDom  train  will  ba  braked  with  fall 
UBS  will  ba   ^  .  2-66  aeoonda.    This  reaolt  ii 

lOat  deeidedly  below  thoae  found  in  praatice  for 
IS  aame  reaaou  aa  ttated  above.  Bat  ia  the  oaae 
!the  aatomatio  vacuum  brake  there  ie  another 
HT  important  one  which  oaunot  be  diaputad — it 
us  well-known  faot  that  the  apacea  under  the 
Diking  aide  of  the  piatona  bavo  bIbo  to  be  filled 
p  witb  air.  The  additional  quantity  of  air  to  be 
^plied  for  thla  purpose  cannot  be  left  out  oi 


D  »  diameter  of  tbe  pipe. 
L  =  iti  length. 

d   =  the  denaity  of  the  gai;  air  in  thia  oaae 

'0238   D  Aubaieaon'i  reiiataaoe  ooeS- 

oient  in  the  oaae  af  a  itraight  pipe. 

Tha  above  foimola  auppoaei  all   data  given   in 

mstris    ueainremeuti :    but   the   oonrenion  Into 

Bngliah  uniti  ia  not  tJifiiault.    In  the  coae  of  the 

its  anpportera  boaat  ofl.  It  will  alao  be  noted  that 
I  made  a  reaiHiDabla  allowanea  for  tbe  vaouam 
brake,  aa  I  took  24in.  vacuum  to  be  tbe  naual 
degree  of    rarefaction  of  air   in  the  main  pipe; 

anV. ^nerally  maintained   in  daily  wording. 

ifficult  the  proper  theoretical  aolution 
of  these  points  may  be,  t  nevertheleaa  think  I 
■"ave  proved  beyond  doabt  the  inferiority  of  auto- 
matic vaanum  brakes  as  far  as  quickneas  of  action 
I  coQcerned.  The  apaeda  of  the  air  in  tbe  two 
.rakea  are  in  the  ratio  of  1  to  ITS,  and  the  times 
of  application  as  1  to  :23.  Thus  the  automatic 
vacuum  brake  does  not  gain  anything  over  the 
WeatiDghooae  air-pressure  by  having  a  lasscr 
quantity  of  air  to  let  in  the  main  pipe  to  put  the 
brakes  full;  on.  It  must  not  be  forgotten,  how- 
over,  that  a  reduction  of  261b.  ia  the  Westing- 
house  main  pipe  leta  tbe  brakes  fully  on  ;  this  is 
aho  a  grest  eaving  of  aii  and  time,  which  the 
automatic  Tacnam  doas  not  present. — E.  GoBEBT, 
Longiight,  Manchester. 

Bncina  Qnary.  —  I  presume  you 
boiler  presaure  when  you  say  ''  initial  pras- 
es it  is  a  compound  engine ;  if  ao,  the  total 
lore  above  a  vaouom  is  761b.  Taking  it  at 
^61b.,  terminal  piesaure  in  b.p.  cylinder  is  ^  of  76 
=  a31b_  which  ia  also  initial  pressure  in  l.p. 
cylinder  lass  loss  in  filling  pipes  and  claarenae,  which 
reduces  it  to  perhaps  2Slb.  If  admitted  to  large 
cylinder  tbronghout  the  stroke  the  terminal  pres- 
aure  in  that  wUI  be  ^  of  -251b.  (as  the  areaa  of 
oylindera  are  ai  I  :  3)— say.  81b.  The  back  pres- 
sure in  h.p.  cjliader  rangea  between  this  26]b.  and 
Sib.  (probably  ITlb.),  and  aa  the  average  pressure 
on  oUier  aide  of  h.p.  puton  is  nearly  671b.,  the 
average  pressure  effaotive=:  67  —  IT  -  4Dlb.  Simi- 
laily,  in  l.p.  cylinder  average  preasore  "  101b.,  and 
baak  presanre  21b.,  or  effective  as  81b.  The  cut-off 
sppears  very  early  for  thia  prasaure.  Valve  to  l.p. 
cylinder  has  some  amount  of  lap  so  as  to  cut  off  at 
— uy  }  to  i  i  alide-valva  alio  has  lap  when  cut-off 
•       ■  '      "  •  I  make  I.H.P.tobe 


irriaeca.     Admil 
um  trake  piato. 


n  the 


lat  the  diameter  of  I 

Un.,  and  that  they  hi 

■.,  then  tha  additional  quantity  of 


Ueh,  added  to  thoae  of  tbe  main  pipe,  give  then 
l;;98oJn.,  or  18*2cjt.  The  time  required  in 
■tUng  the  brakes  fully   on  would  then  be  eor- 


ISO  X  ■78o*"x 
reanlt  showa  th 
.  aodei  the  pisli 
%ithermore,  it  must  not  be  forgotten  that  we 
ave  not  again  taken  into  account  tbe  resiBtancc 
nied  by  the  bends  in  the  pipe.  It  has  been 
land  experimentally  that  on  a  North-EsBtern 
lailway  train  oomposed  of  thirteen  cBrriagea  fitted 
tith  the  Wostinghonse  brake,  the  thirleentli 
aniaga  was  fully  braked  3i  seconds  after  the 
tndle  of  the  driver's  brake  va>e  had  been  moved 
a.  Admitting  that  tha  Litae  id  proportional  to  the 
■mbec  of  oarrisgea,  we  should  have  for  the  six- 
MQ  4-3  seconda  as  the  time  rvqiiircd  to  brake  the 
lUe  train.  It  is  nearly  three  times  the  theuretical 
■Ise  found  above ;  but  when  we  come  to  tbe 
Mplo  vacuum  brako,  we  find  that  in  the  experj. 
Mots  referred  to  the  brake  was  never  fully  on 
ha  thirteenth  carriage.  Let  us  hope  that  tbia  la 
Mthe  ease  witb  the  automatic  vacuum  brake; 
«( it  ia  certain  that  it  will  require  over  4  seconds 
■tote  the  last  vehicle  gets  fallv  braked.  Eiperi 
HOtal  data  on  this  point  are  wanting.  In  calcu- 
■thif  the  apeed  of  the  air  under  the  two  pressures. 
Ueh  are  supposed  (o  be  the  usual 


0  brakes, 

V    (0-02381: 

>  Telooity  of  tbe  gas. 
'  «flMtiTa  piesanre. 


of  t 


Foilow- 


.sKlleT 


— «y  »  to  S     sime-v 
valve  U  used.     Pron 


about  (j80 ;  but,  of  coarse,  cards  are  uecessary  to 
know  exactly.— T.  C,  Bristol. 


Oa. 


.ioned  in  these 


[6247.1."!— Pool  ZinoB.— The  linea  of  bichro- 
mate cella  should  not  "  become  coated  with  a  hard 
red  deposit,"  Use  more  acid,  about  one-seventh, 
and  amalgamate  the  sines  from  time  to  time, — Sm. 

[62474.]— Pool  Ztnoa.— The  red  deposit  is 
mercury  cbiomate.  Under  certain  circumstancea 
this  forma  very  rapidly  on  the  zinc  plates  of 
bichromate  cells.  Amalgamation  is  of  very  little 
use  in  this  class  of  battery.— 3.  BOTTO.^iK. 

[62474.]— Fool  Zlno*.— Tbe  erystala  noticed 
are  "chromic  alum."  If  jou  aubstitata  hydro- 
chloric acid  for  tbe  sulphuric  acid  in  your  solutioa 
there  will  be  no  crystalliaatioa,  and  the  solution 
may  ba  mora  completely  used  np.  I  would  never 
think  of  using  sulphurio  acid  now  I  have  tried 
hydrocbloric  acid.  The  solutioa  may  be  prepared 
according  to  '^  Spraeue."  Equal  porta  cold  satu- 
rated bichromate  ef  potash  and  of  bydrochtoric 
acid.- Elag. 

r624;4.]~Foul  ZluoB.- The  red  cruat  ia  a 
cbromate  of  mercury  of  the  formula  CrO  (Hg-0,)' 
HgjO",  which  ia  inaoluhle  in  the  solution.  Tbi.'is 
an  inherent  fault  in  all  cells  in  which  the  chromic 

be  amalgamated 

lino  reduces  chromic  acid,  and 

ehromale  of  mercury  offers  a  high  resiatance,  and 

ia  one  of  'he  causea  why  aingle-fluid  bichromate 

cells  so  soon  lose  power.    The  only  remedy  is  to 

use  the  iwu-ilaid    type,  which  is  foar  times  leas 

costly  to  uao.— iSi-ecTUiciAS. 

iij:>4-4.]_FoaI  ZinoB,— The  red,  or  rather 
diah-purple,  deposit  on  tbe  linci  of  the  bichro- 
mate cells  "Principia"  speaks  of,  and  which  is 
difficult  of  removal,  consists  of  potassium  ohrome 
alum  formed  by  the  reduction  of  the  potassiam 
bichromate  in  the  presence  of  salphuric  acid,  it 
is  tolerably  easy  uf  aolution  in  water,  so  by  placing 
the  zinoa  in  water,  preferably  bot,  it  will  soon  be 
difsclved  off.  The  zincs  can  then  be  cleaned  by 
placiDg  them  in  a  little  dilute  sulphuric  acid  and 
re-amalgamaling.-HENIiY  J.  HARDY,  F.C.3., 
.Sheffield. 

[  ii-> 1 73. ]— Stearin*  Beflninff.— Pure  atearina 
ia  obuined  from  ninttoa  suet  or  tallow  by  mixing 
the  fused  fat  with  six  times  ita  bulk  of  eiher,  an3 
subjecting  the  masa  lu  ereat  pressure  (when  cold), 


obtained  free  from  margatioe.  Prom  staarino 
■tearic  acid  miy  be  obtained  by  saponification  with 
potash,  and  decomposing  tbe  soap  with  hot  hydro- 
chloric aoid.  Waabiug  the  precipitate  in  cold 
aloohol,  cedissolving  it  ia  hot  akohol,  aud  allowing 
to  crystallise  completes  the  process.  A  very  ez- 
baustive  acoonnt  of  the  mode  adopted  in  commeres 
for  the  purification  of  stearine  will  be  fotind 
in  Muepratt's  "  Chemistry,"  nnder  the  heading 
■■Candle,"  p.  429,-3.  BOTTONK. 

[62476.]- SloroBoopla  Turntable — You  will 
find    the    inatrument   described   perfectly  truat- 


apt  to  spatter  thrcugb  eentrifagal  tendency.  The 
aame  Brrangement,with  the  modification  uf  making 
the  brush  a  fixture  and  the  table  roUry,  removea 
all  objeetiona,  I  have  made  one  out  of  the  tin  lid 
of  a  coffee  oaniater,  Sin.  in  diameter,  with  a  tin 
tube  soldered  ia  its  ioaide  to  serve  as  a  pivot  to 
tarn  upon,  the  other  portion  being  filled  ia  witb 
plaster  of  Paris,  to  give  it  sufficient  weight.  The 
whole  oan  be  made  foi  la.  2d.— S.  Bottoxe. 

[62477.1— WimBlinrBt     IfaclilnB.— You    wiU 


illnstcate  the  text,  at  p.  100,  No.  1,12.1,  Vol.  XLIV., 
of  the  ExoLiSH  Mechanic.  Substituting  paraf- 
fined mill-board,  or  preferably  pasteboard  made  of 
Sood  brown  paper  carefully  and  heavily  paraSned, 
>r  Iba  glass  disoa,  you  will  get  good  reaalla.- S. 
Bot TO SB. 

[62477.1- WlmBh-urtt  Mftchlne.— It  aeenu  to 
me  that  H.  laador  will  net  find  any  better  form 
for  his  machine  than  that  ao  fully  described  in 
your  issue  of  Hov.  11th,  1H81,  p.212.  He  will,  I 
think,  find  the  material  known  as  dermatiue 
simpler  and  better  for  hia  use  than  paraffin  card- 
board ;  or  let  him  try  guttapercha.  In  the  letter 
of  last  week,  27283,  the  friction  caused  by  the 
rubbing  of  the  discs  together  ia  noticed  as  a 
feature,  which,  of  course,  must  become  fatal  to  the 
nse  of  any  material  which  permits  the  rubbing; 
bat  the  experiment  is,  nevertheless,  useful,  for  it 
indicates  ao  certainly  the  difference  of  the  eleo- 
trical  potential  Dpon  the  inner  surfacea  of  the 
discs  at  the  several  parts,  and  affords  data  ia  sup- 
>ort  of  the  theory.  For  thebeuefitof  yourreadera 
[  may  aay  that  flexible  diaca  are  strongly  attracted 
^ether  at  the  top  aud  the  bottom,  and  that  they 
ire  repelled  at  the  horizontal  line.  I  used  the 
itiSest  quality  of  dermatine  which  the  company 
could  prwluce,  and  then  drove  at  a  velocity 
of  3,000  revoiutionB  per  minute ;  navertheleai, 
failed  to  prevent  the  rubbing  together.  I  shall  be 
pleased  to  learn  tbe  results  of  any  further  experi- 

[62480  and  621Hfi.]—DyiiamoDealBn.— Allow- 
ing about  1  yard  per  vult,  let  the  diameter  of  tbe 
armature  be  auoh  that  the  length  of  wire  you  ace 
going  to  use  shall  wind  it  all  ronnd  at  not  mote 
than  three  layers  deep.  The  depth  of  the  arma- 
ture core  will  vary  somewhat  with  the  type  of 
maobine ;  but  it  sbould  be  a  trifle  lets  than  the 
diameter  in  the  Gramme  form,  rather  more  in  the 
Mather-Platt  form,  and  twice  as  long  in  (he 
Siemens  pattern.  The  pole-piecea,  Eeld-magnets, 
and  yokes  of  dynamos  should  weigh  at  least  tan 
times  the  armature.  Having  found  what  quantity 
of  wire  wUl  give  80  volts  (somewnere  about  80 
yards),  it  ia  easy  to  find  what  wire  to  use  for 
plating,  ±0.  For  plating  you  need  only  8  or  4 
volts,  so  that  a  wire  of  4  yards  long  (on  the  aame 
machine)  will  give  snffioient  E.II.F.  But  it  most 
be  twenty  times  aa  thick  if  it  has  to  carry  the 
larger  current.    Tbe  exact  relative  proportions  for 

&134,    Ko.   1,1J2,   April   22,    of    the    EsOLISll 
EUHANIC.      See    alao    Thompson's    "  Uynamo- 
Electric  Machinery."— S.  Buttu-NE. 

[02182.1  — Driving     KiU    StonsB.  —  If    yoo 


,..._, _.  ^ ,    laetbe 

3ft.  lliin.  pulley  with  a  4 in.  single  belt ;  but  if 
more  than  one  pair,  then  \»e  the  larger  wheel. 
You  must  put  same  size  wheel  on  lay-shaft  as  yon 
aae  on  engine,  if  you  run  engine  at  80  reve.  a 
minute.  '■  Sominal  horse- power  "  all  nonsense: 
but  nominally  the  engine  is  of  IIH.?.  If  worked 
at  6ulb.  and  cut  otl  at  ^  stroke  it  will  indicate 
■'liH.I'.  As  thia  is  too  much  fur  you,  yon  wUI  re- 
duce at  the  valve,  hut  keep  pressure  up.— T.  C^ 
Bristol. 

[C2484.]— OoU  Coro.-Icon  wire  is  used  in  pre- 
ference to  a  Bolid  core  bccauac  it  is  ao  much  easier 
to  get  pure  soft  iron  wire  than  pure  soft  iron  rod  ; 
alao  becanae  the  bundle  of  wires  acquires  und  lores 
mannetism  much  more  rapidly,  or  has  much  leas 
"  do.^rciva  force."  If  yon  put  a  metal  tube  over 
the  iron  bundle,  you  get  little  or  no  indnotivc 
efieot.  The  iron  bundle  without  the  metal  sbeatli 
will  give  a   far   mure  powertnl   ellec^.- S.   Bor- 


aloae  without  any  lube.    ThtVw-wSi.i'a  •»>■?**»  «^ 
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bains  miniatiied  and  dauu^atiud  man  com- 
pletely ana  raptdlv  Chkii  ■  •olid  piaoe  of  iron.  If 
tba  coll  ii  for  madioal  porpoaai,  a  taba  of  brua, 
whiob  oan  alids  oTer  ths  core,  In  aaed  to  TMolate 
Uie  atrengtb  ;  bat  if  it  b*  aa  iuduotion  ooil  with 
«  condaniar,  then  fnll  itiangth  u  wuit«d,  Hid  a 
tuba  woold  be  debimeDt^.  I(  the  qaariit  wiihei 
the  iioD  bnndls  to  be  well  boimd  up  De  ahonld  ma 
tape.— Bob  AD  IL, 

[  82487.]— Aotlon  Cram  Dry  Flkt«B.— The  best 
Ta;  to  find  if  dir  platea  will  give  eleotrioU  totion 
would  be  to  tr;  it  with  a  leiuttiTe  galvauometai. 
An  oidlaary  aompaaa,  with  two  ot  thiae  tumi  of 
fine  wire  woaad  over  and  under  the  needle,  makei 
a  rei;  Baneitive  inatrnment  for  deteotlng  the 
pteaeDoe  of  a  onrrant.  I,  for  one,  doubt  very 
maoh  if  any  aetion  will  raault  unlau  liquid  it  em- 
plojed.— Bob  A  D I L, 

[6aJ8T.l  —  Aotlon  (Voltiie)  from  Dry 
PUtea.—Thare  would  baa  diSerance  of  potential, 
whish  could  be  maunred  b^  a  quadrant  aleotro- 
matcr  in  the  haods  of  a  ikillea  and  oaref  n!  obaarrer. 
A)  air  ia  a  very  bad  condaotor,  ths  onrrent  woold 

be  in£iiiteaima].— Electric  I  AX. 


'mirror  galvano- 
ir  praotioal  work 
thia  ii  DO  nie.  But  if  70a  twiat  the  eitramitjea  of 
a  pi«e  ot  No.  16  Gaiman  ailvar  wire  and  No.  16 
eopper  wire  togetber,  ao  aa  to  form  a  Y,  and  keep 
the.twi>ted  end  warmed  with  the  flame  of  a  amall 
Bpirit-lamp,  joa  can  maiDtain  a  ateady  corrant 
(throDgb  a  amall  raaiatanae]  of  about  onc-tentb  of 
an  ampere,  and  tfaia  can  raau;  be  read  on  one  of  mj 
aheap  galTanometen,— S,  BOTTOM  B. 

[624S8.V- FIxinr  QlMa-OloUi  to  Wooilen 
DnuD. — Qlae  it  on.  How  doei  quariat  imagine  it 
ia  done  ?— Ohhi. 

[62488.1— PlxliiB  QlBU-doth  to  WoodBn 
Dnun. — Nothing  better  than  ordinary  glue  for 
thia  pnrpoae,— OS. 

[62492.]— Hot-Alr  Ibirine.— I  do  not  think 
the  2iu.  extra  itroka  would  giTs  yon  mora  power 
onleaa  you  alightly  iuoreaaM  the  heater.  You 
would  have  to  eipaciment  to  And  oat  the  beat  pro- 
portion b<tw«en  hsatar  and  cylinder,  an-',  yoa  oould 
do  thia  by  lighting  the  fire  and  taming  the  engine 
roond  by  hand  when  tbe  oonnecting  rod  waa  taken 
off ;  then,  aa  the  diaplaoer  rose  and  feJI,  you  would 
■ee  thepiiton  work  up  and  down  a  certain  diitance, 
and  yoa  might  then  make  a  orank  to  give  that 
amount  of  atroke,  no  matter  if  it  were  leaa  than 
the  cylinder  would  allow.  The  goi 
apply  a  brake  to  the  Sywheel,  or  it  may  open  a 
amall  oook  in  the  haatar  allowing  air  to  anok  in 
and  ont.  Probably  yon  oould  regiQate  aafficiently 
by  hand.— F.  A.  H. 

[G2433.]— Boiler.— If  hemiepherical  cndi  were 
put  in,  the  borating  preianre  would  run  into  the 
thooaand  pouudi  per  aqaare  ineh.  But  diicard  anch 
a  thing  for  a  boiler;  it  would  be  more  trouble 
firing  than  it  ia  worth.  If  you  muat  uae  it,  do  not 
uae  a  aingle  cylinder  larger  thau  Sin.  in  diameter 
by  Sin.  atroke.- T.  C,  Briatol. 

[  (i2  J  95.  ]— Photography— Vbbtio  Formulae  .— 
Should  not  thia  qneriat  make  a  few  eiperimenti 
for  himself,  and  thereby  learn  aomething  naeful  ? 
Ten  per  oent.  aolntion  means  anything  he  likes-^ 
lOoi,  in  lOOot.,  or  101b.  in  1001b.,  and  u  no  apeclal 
caution  ii  made  aa  to  the  diSerence  between  weigh- 
ing and  meBBuring,  can  he  not  cee  that  it  does  not 
matter?  U any  people  makedifflcultiea  for  tbem- 
■alves  beaanac  they  will  not  take  the  preliminary 
atep  of  "  trying," — I.  H.  J. 

[62495.]- Photography,    Varuo    Formulra, 

*o.— A  10  per  

difficulty  ia  cai 

liquid  and  the  . _._..  „._   

and  the  alnm,  loz.,  and  mix.  (2)  The  exposure  di 
panda  not  only  on  the  fooua,  baton  thi 

the  lena.     If  the  4in.  and  I2in.  are  ■ 

clo^a,  and  tbe  aperture  uf  the  atopa  of  the  aame 
ratio — viz.,  the  12iQ.  three  timea  the  diameter  of 
the  4in.— then  the  exDOBDra  will  be  exsotly  the 
aame. — B.Hc,  Plymoutli. 

[OilaS.]- PhotOBraphy,  Vag^a  FormnlsB, 
fto. — When  a  percentage  aolution  ia  mentioned,  it 
ia  always  underatood  by  weight.  Hence,  nhethei 
you  take  lOoi.  in  lOOoi.,  or  lOdr.  in  lOOdr..  or 
lOp.  in  IDI'gr,,  the  proportion  is  always  preai^ely 

of  alum  in  the  water  is  not  practically  of  much 
moment ;  but  lOgr.  of  alom  in  lot.  of  water  meani 
lOgr.  in  480gr.,  so  that  is  much  weaker  than  10  per 

cent,,  being  nearer  2  per  cent.     It  is  im ;>-'--- 

answer  your  qneition  with  regard  to  tht 

DDlesa  you  also  mention  the  aperture 

each  lens,    i^uppoiing   that  the  apertnres  in  both 

oasei  were  alike,  then,  as  a  lens  12in.  in  fo( 

produce  a  picture  nine  timea  a*  Urge  as  01 

focaa,  (be  inteosity  of   light  would   be  one.ninth 

that  ot    the  smaller  lens;  hence  nine  til 

espotare  TFonld  be  needed.— S.  BoiTOXE. 


[63495.1  — Photoffiaphy—Tarua  FormnleB, 
fto. — It  doea  not  make  any  diffeienoe  whether  yon 
make  op  your  aolntion  in  ounces,  drachma,  or 
grains  in  tbe  aiamplea  yoa  give.  It  would  atill  be 
a  10  per  oent.  aolutioo,  only  differing  in  the  total 
quantity  of  solution.  If  you  take  ID  parts  water 
'"  '  — .rtchromioalnm  by  weight,  it  does  not  matter 
veight  von  make  eaoh  part.  ID  grains  in  I01. 
water  wonld  be  about  a  2  per  cent,  aalction.  With 
the  same  aiie  apartnre,  the  eipoaure  neoeaaarily 
variaa  aa  the  square  of  the  f  ooal  length.  Thus,  the 
IBin.  focus  Isns  would  require  from   ^      •■  ip? 

CI  !7aeos.  to  ■  ■    —  =  46aeo(.  expoanre  under  the 
same  oonditloni. — BlAO. 
[6S496.]— Photo  VT*phy—Vl«aa    Formula, 

fto.- There  is  nothing  vague  about  a  10  per  oent. 
solution  of  ohrome  alum.  It  meana  10  parts  of 
alum  in  100  parts  of  water,  and  it  does  not  make 
any  differenee  what  onlt  yon  use,  whether  tans  or 
araias.  Weigh  out  ten  drachms  of  alnm,  and 
diSBOlva  in  a  small  quantity  of  the  water ; 
then  make  up  that  quantity  to  100  draohmi 
by  weight  of  water.  A  drachm  (of  60  graina)  ia 
troy  weight,  while  a  fluid  onnoe  ot  water  weigha 
an  ounce  avoirdapoia,  so  that  the  watar  most  also 
be  weighed  with  troy  weight,  and  few  people  ha'va 
weight*  large  enongh  for  this  purpose.  In  making 
these  solutions,  it  is  far  preferable  to  use  the  enbic 
centimetre  or  gramme  msaaures,  aa  you  can  than 
weigh  the  solids  and  measure  the  liquids  and  atill 
be  oorreot.  Get  a  set  of  gramma  waighte  from 
10  grammes  down,  and  a  graduated  glass  which 
will  indioala  100  gramma -"  — 


10  that 


-Oh. 


[6S496.)  —  Fhotosmphy— Varoa  Formnln, 
Ao. — The  term  ten  per  cent,  applies  to  the  three 
examples  ot  solution  quoted  by  "  K.  G.,"  all  of 
which  are  identical.  Ten  grains  in  loa.  of  water  is 
1 0  grains  in  437^  grains  of  water,  or  a  little  over 
two  per  cent.  Certain  weights  of  the  aame  name 
in  apothecaries',  avoirdupois,  and  troy  weight  differ 


it  the  1 


iathei 


If  "  K.  G."  wiahea  ,    . 

generally  neoeaaary,  aa  uonalderable  latitude  ia 
usually  allowed,  he  oan  take  the  grain  aa  his  unit, 
remembering  that  the  fluid  onnoe  of  water  as 
meaaured     in    his    graduated     glass    is    " 


pint,     and     weighs     the     same     aa 


meaanra  pnly  serves  to  indicate  the  quantity  of 
water  wbiob  weighs  los.  Other  flaida  of  the  aame 
bulk  weigh  more  or  leaa  than  an  ounce,  according 
to  their  speoiflc  gravity.  At  the  same  time,  when 
liquids  appear  in  formnlio,  Idr.,  luz.,  £c.,  mean 
the  meaaured  volume  without  reference  to  thia 
weight,  and  is  aometimas  expressed  as  one  Suid 
drachm,  ounce,  4c.,  orldr.,  loi.,  ic,  by  measure.  It 
seema  a  pity  that  photographers  do  not  adopt  the 
French  system  of  weights  and  measurea,  instead  uf 
sticking  to  our  complex  and  oonfusing  one.  At 
present  there  appears  to  be  little  hope  of  this,  as, 
except  Capt.  Abney  in  his  "  Treatise  on  Photo- 
graphy," no  English  writers,  aa  far  as  I  know, 
give  tiiair  formutie  on  that  ayatem,  and  even  he.  in 
bis  ^^  Instruction  in  Photography,"  adopts  the 
Knglish  weights  and  measures. — G.  G.  B. 

rfi2496.]— Induotlon  Coll.- To  Mr.  BOTTOXE. 
— This  appeara  to  be  made  on  the  linea  of  the  one 
described  by  me  last  autumn,  as  a  medical  coil.  As 
such  it  seems  all  right.  Do  not.  however,  play 
with  tbe  secondary  coil,  as  S^lb.  will  give  n  shock 
enongh  to  knock  down  an  ox.— S.  BOTTOSE. 

[C2 497,]- Incandaaoant  I^mp.- The  leatou 
is  aeif-Bvidont;  the  voltage  ot  the  dynamo  ia  nut 
sufficient  to  overcome  that  of  the  lamps  ot  47  ohms 
resistance.- S.  BOTTONB. 

[fiL'197.]— Inoandoaoent  tampa.— It  machine 
was  shtint-wouad,  the  external  resistance  being 
lowered,  less  current  would  flow  through  F.M.'a,  so 
they  would  be  cooler.  If  arc  lamps  took  10  amps. 
42  volte,  and  the  glow-lamps  were  the  Edison- 
Swan,  we  should  get,  in  case  1,  4  arcs  40  ampa.,  ilO 
incandeacents  nt  1'3,  40  amps. ;  total  SO  amps,  at 
42  volts.  Case  2,  yuu  woufd  need,  say  eaohlamp 
touk  1-20  amp.  current,  lOO  amp.  B.U.P.  47  volts 
required ;    hence   the  difference.     Perhaps  at  last 

giu  uaod  more  economical  lamps,  auch  as  W.  and 
.  or  .Shippey,  only  taking  1  amp.  each  at  42  volts. 
All  depends  on  nature  uf  dynamo  and  relative 
economy  uf  lamps.  If  machine  was  ahuut-nound 
the  first  reason  given  would  be  the  true  one ;  if 
not,  the  other.  Is  it  a  Siemens  alternate,— 
Electkician. 

[  G24  98.  ]— Micro.  Olldlngr.— Make,  or  procure, 
a  Bolittiun  of  yellow  phosphorus  in  carbon  disul- 
phide.  It  should  be  atcona  enough  to  CLiiise  a 
piece  of  papsr  to  take  fire  when  a  few  drops  are 


plaoad  on  the  paper  and  allowed  to  •vaporate,  D9 
the  fronda  of  the  fern  in  this  aolntiim,  wave  than 
in  the  aii  for  two  or  three  saeonds,  uid  than  hn- 
merse  in  a  solution  of  silver  nitrate.  Thia  will 
eause  adBposition  of  metallio  silver  upon  the  plaat. 
Of  oourae  a  fine  oopper  wire  should  be  proiaasly 
atUched.  Next  immerse  the  fam  in  a  bath  of 
copper  sulphato  (saturated  aolntion  laade  add), 
and  oonnect  with  tbe  sine  of  a  Danioll  oall.  A 
copper  plate  in  the  bath  ia  attached  by  a  wire  to 
the  copper  of  the  DanielL  Depont  a  tUn  tUa  of 
copper  on  the  fern,  which  is  next  to  be  gilt  ia  ■ 
similar  manner.  The  gilding  solution  ia  oonpiad 
ot  potassium  oyanaurato.  It  should  ba  nsad  warm. 
Two  Daniella  are  reqatred  to  deposit  the  foU,  or 
you  may  use  two  small  Grove  oells,  worked  1^ 
partially  exhanated  acids.  PotasaiDm  ejawaanii 
"  prepared  by  mixing  hot  concentrated  solatiMa 
:  gold  cldoride  and  potasaie  cyanide.    On  oooti^ 

orystalliaea  in  large  colourless  tables.  Thoeean 
dissolved  in  water  containing  a  little  poMads 
cyanide.  It  yoa  reqnira  fuller  details,  yoa  vilt 
probably  find  methods  of  elaotro-metallnrgy  gins 
'-  back  numbers. — Su. 

[62600.]- StItIiik  BRnil.— Halt-ineh    nt  k     . 
quite  uoneceHary  for  driving  even  a  6tt.  latha,   I 
have  turned  up  a  lOin.  taoe.plate  with  JA  g^ 
and  found  it  quite  strong  enongh.    I  oHsa  do 
heavy  metal-turning  with  it  without  baok-ga^    '• 
ling  a  small  pulley  on  driving-wheel. — J.  B. 

[626D0.]— Latho  Banda.— Usa  a  wire  ^ok 
shaded  like  the  tetter  C.  Ton  will  aae  tliess  vmi 
to  join  the  banda  on  sewing  maohines.  I  han 
employed  this  method  for  yean:  it  answers  pc. 
fently.-BM. 

[GS6O0.]— Latha  Baada.— I  do  not  see  wby]in 
should  be  afraid  to  use  gut.    I  found  no  troaUt 
with  the  books  and  eyes — at  least,  very  rardj.  I    ' 
taper  tbe  ends  slightly,  grease  them,  and  aanv  M     I 
well.     That  is  all ;  but  do  not  omit  the  gresaa.si 
you  can  screw  them  on  tighter.    Half  10100010    | 
too  large :    fin.  ia  quite  large  eooogh  fw  a  Til. 
lathe,  or  ,',  for  6in.-?r.  C,  Bristol. 

[62500.]— I.atho  Bonda.- You  wonld  fiad  n 
immeass  amount  of  iof ormation  on  this  subjeot  it 
you  could  look  through  back  nombeia — alootf 
every  volume  containa  something.  Huppori^ 
yours  to  be  a  foot-lathe,  you  do  not  want  |m.  fit; 
it  would  be  ao  atiS  that  it  would  caose  eida 
resiatanoe  in  bending  over  the  small  pidlay.  Xj 
band  ia  only  jln. ;  I  pat  it  an  whan  I  firal  got  tk 
lathe  seven  or  eight  years  ago,  and  the  hooki  hm 
never  come  off,  though  I  have  once  or  twice  straiaed 
them  torribly  by  carelessly  passing  the  bandoTe 
the  back-ahKtt,  and  then  putting  It  on  the  pallsjf. 
If  It  gets  at  all  loose  yon  have  only  to  twist  it  a; 
a  little  tighter;  unhook  and  tnra  the  hook  or  qi 
half-way  round  or  once  round  and  hook  again.  Ml 
yon  wiil  find  it  considerably  tighter.  IJothaf 
could  ba  simpler  or  more  eonveuient.  I  BB 
astonbhed  when  I  find  people  reeommeDding  Iks 
fiat  band  in  preference. — F.  A.  H. 

[62501.]—  Eleotrical  Chut  -  Uslitv.  —  K 
"■Arry"  will  refer  to  p.  391,  No.  927,  andan 
other  places  in  back  numbers,  ha  will  find  all  abort 
what  he  wanta  to  know.  As,  however,  it  appta* 
he  baa  the  thing  itaelf,  let  him  add  a  solnUood 
sulphate  of  ammonia,  or  sulphate  of  sodaorpoti^ 
— Nus.  Dos. 

[62501.]— Blactrioal  aaa-LlBhtar.- The  nit 
from  description,  is  evidently  what  is  known  a 
the  chloride  ot  silver.  The  "stick  of  blask  ital' 
baa  nothing  to  do  with  Chattcrtou'a  componad ;  k 
is  merely  a  piece  of  bard  black  wood  round  wM 
the  sheet  ot  silver  ia  rolled.      Chattarton'a  a»- 


with  ita  chloride  goes  into  a  small  lylinder  of  W 
— BOBADIL. 

[li^50^.]  — High-apoed  Bleotro-Kotd.- 
Ayrton  and  Perry's  motor  ia  one  of  the  M 
forma;  lUO  revs,  per  second  can  be  obtained,  itv 
very  heavy  work  has  to  he  done  ;  there  will  be  ■> 
injurioua  beatiDg.  Aocumulatoca  can  be  aaed  B 
drive  it,  with  effect  and  suceees.— S.  BOTTOXE. 

[  62502.  ]~BlB'h-apaed  Bleotro  -  Motor.  — ^ 
such  high  speed  you  would  have  to  get  a  aioMr 
specially  built.  I  have  heard  of  a  dynamo  nnuunf 
at  10,000  a  minute,  but  have  never  seen  it.    Iks* 

JH.P.  motor  ahoula  not  nma» 


is  both  tl 


itritugEi 


)lh.    Isbald 

.  It  would  run'^rom  accumoiators.  AUowint 
tfficieney  of  liO  per  cent,  would  need  abunl  iw 
ta,  or,  say,  3\  amperes  from  10  oella.  Tba 
er  cells  the  less  usL-less  weight,  if  that  >>  bbT 
9ct.  A  few  big  cells  woold  be  cheaper  thsa 
■e  uf  smaller  sifc.- ELE'.'iniClAS. 
;■'.■} 03.]— Cutting  Braaa  Wiaala.— Tffs,  « 
gutter   is   just   ihc   thin|  foe  fmaU  wh<(U> 
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n  ■  nuiilrel  If  ban  ia  wide  eaoagti  fat 
ba  iteady,  and  if  not.  betwean  a  couple  of 
up  with  a  nut.— T.  C,  Btiitol. 
.]— Pnllsy  BlookB.— I  like  Weatoa'a 
nt,  and  than  Fickecing'a  j  butthelaKer 
'ell  ailing,  and  the  niakeri  pioride  no  oil 
yon  hare  to  make  thamor  eat  it  in  battreen 

of  the  wheel!.— T.  C,  Briitol. 

,]— Ble«trlo   Battery.— Wood    mtj  be 

ontain  blahromata  •olntion,  and  it  may  be 

aoid  proof  by  a  thick  ooat  of  paraffia  wax. 
DIL. 

]~BIeotrla  Battair.— Thii  hai  beeo 
>  b;  me  aame  weakt  ago.  Try  paraffin 
ked  in  with  hot  iron,  or  line  box  with 
ing  joint!  barned,  not  aoldeced.— Blec- 

.]— BiMtrio  Batterr.— Ton    aan    maka 


■a,  then,  after  allowing  to  oool,  apply 
me.  Bnt  Cbe  beat  method  wonld  be  tu 
I  marina  glua.— J.  Fl ETCHES,  Bamlay. 
.]— Sleotrta  Battery  .—I  think  yonr  beat 
>  ooat  the  box  with  marina  glna,  wbieh  is 
by  diuolTJDg  lib.  of  oaontohoDo  in  foni 
if  naphtha  and  allowing  this  to  itend  for 
reive  daya.     Two  part*  of  ihellao  are  then 

boa  obtained  is  cooled  on  maibla  glaba. 


'.]^TioUll  K«piJrliiB:.— Yea,  yon  can 
paired  by  an  expert,  and  poselbly  the  tone 
better  than  ever.    I  got  mine  done  in  the 


'.]— Violin  B«p>lrinK.— I  onee  got  an 
aged  violin  in  eiohanga  for  a  pair  of 
The  violin  belly  was  literally  in  shreds 
i»  by  the  grain  ol  the  wood  it  was  not  a 
thing,  I  got  thia  violin  repaired  for  £3, 
worth  £10,  though  the  tone  is  not  as  load 
anticipated.  If  yonr  violin  ia  a  good  ona 
a  a  regular  maker,  and  ha  will  make  it 
nsd  inatrnmant.  Coat  will  vary  with  the 
f  repairs  naoessary. — Hbkdok. 


11  of  roar  lena  and  the  aperture  ol 
'n  page  6  yon  will  get  an  example  wi 
it  is  very  simple.— B.SC.,  Plymouth, 
.1  —  SjrBtemetla  Bxposore.  —  If 
t.  will  mark  the  revene  side  of  hi!  aMpa 
,6,  with  the  Glares  1,  IJ,  Si,  fi    10,  and 

[L,  he  will  be  able  to  workout  his  axpoeure 
u  in  the  example  on  page  11.  Tryit.  It, 
will  mnltiply  the  figurea  I  gave  by  61,  he 
.  he  has  the  U.S.  numbera— vi».,  6-25, 8,  J6, 
teording  to  the  standard  of  the  Photographic 
ajid  if  he  will  multiply  the  Sgura*  in 
V,  by  6i,  he  will  obtain  the  same  reaalt  on 
he  example  on  p.  11.  "  A.  D,  B."woiilddo 
liseard  the  U.S.  numbera  altogether,  and 
th  the  first  leriei  of  figures  I  gave — viz. 
,  6, 10,  eapecially  aa  hia  lena  worki  at  -^ 
I  exactly  in  acoordanoe  with  Platt'a  tablet, 
le  reaultia  arrived  at  either  way,  aa  molti- 
KiUi  sides  of  the  eqoation  by  6^  only  cam- 
tfae  working.— C.  WeXtWoBth. 


ANSWIIBED    QUEBQIS. 

■dli-l  ffivl  rtllu  af  vttrUi  uhbX  rmuta  uu 
<r  j*H  iMeti  art  imtrlid  in  Ihli  Hit,  md  tf  iti 
vd  w  reptntti  four  itatia  ufltrvard*.  W*  tn 
n  iHJI  but  «n- IA(  IW,  siU  Hd --'- '- 


LR.BiMrlo«.  W. 

>.W,B.'Brfiid-Qlii|iaiiodBBDg[Det, 


taSiaa  In  Sheet  Lead.  91. 
loiaUng  Cub,  »i. 


.and  M.W.  Qoodl  Bnglnai, 


QPEBIES. 

[Mils  ]-Tolapbonlo.— Wonld  lame  o(  oar  eleotrleal 
DCTtspoodcnu  kindl;  tell  me  It  tour  telcpbenei  voald 
'□rk  well,l(  uooneeced  up  aashawD  ladlafrsm.   T,tal*- 

p    q    q    Q 

hans;  L.  Una  terminal;  1,  asrtb  taimlual ;  B,  tatteij 

-W.  JlXJKBOn. 

Ca»It.]— IliBve  nude  a  amaU  pair  of  enslnta.  erllndeis 
Jlla.  bv  K»^  inlal  to  aaeh  lin,  innnlDV  uto  l[n.  aleam 
apg.  eibaoit  {In.    Iron    eub    cjUader.    Vlil  "T.O., 


i  at  fiOIb. presBnre  i    xotj  an  ab[ 
a  larger  steam  pipe  improve  matter 

It.lo7fi.  loDaTlrom  IB.  to  3J(t.  dl 

bole  from  >ila.  to  >1Id.   Altar  bonog  th 
--  jQt  of  Jstbe  and  BQ oared  out  bj  baw 
'  nomarooi  coiTeapaudsnU  Infenn  a 


i?i-oI2oND'" 


[Biiia.]— T»n»ont  ChiW»aometer.— TO  "  Biom  " 


laedle  be  i 

[SIBIS.]— Eleotrlo  JKoton.— 
alD  what  Is  Tbe  efflclenoy  of  tbe  u 
:  am  tiM  that  thar  tlva  oR  powsr 
leni,  of  iba  aleotrtoliy  pasMd  Intc 
.here  li  not  moeh  room  !«  (mpro 


live  atrip  of  brasi.^d  atxiot 
ra  cIronlUT    If nd)>  3am..  rli 


'  electrical  readai 


;  diawliigi  lo  the  amllb,  1  gav*  t 
'  iw— liln.  I  uw  tlia  mlil^-  -■- 
— ' "-in  nlcaljtamed,  ai 


11  In  tbll  IngitloB. 
i-B.ii..  1  never  saw  latfeth  of  tbiow  giiin  ■>»«  ■ 

laybe,  belp  ma  out  of  thla  dllficaltr.    Perbapi  il 


It  iDToWeB  no  aqoatlod  beyond  quadratic.  And  bj  t 
way.a^  Bfascberoort "  GeomeirU  del  Compaito  "  la  u 
Bo^Uabed,  ear  baeple  know  UDt,  sa  the/  ihould,  tbe  gre 
advantaciaol  dlqianiing  with  the  ruler;  It  being  li 


make  straight  edgee  a  tithe  ao 


i-eD  Into  130)  by  ODi)  four  openlngi.-^S.  L.  Q. 
raseii.i— The  Bkuoolah.  —  To  -Boa.'- 
dint  I  am  not  q.ilte  cIhit.    U  thera  s  bevel  edge 


.ovemt    Kjra 


IH».]— Blttunen  of  Jadoa.— Oan  anTona  glvaa 
of  all  the  llqoiilt  tbst  will  dlsMln  tbe  abore  t    A1» 
■t  of  thOM  that  will  dlaiolTe  lndlant>ber.~La!l'lB 
Badiuiok. 

Undlj  tali  mo  uov  to  maa*  uia  Tiorawn  i 
loolnm  I— KirsiOAL. 
[i»M.]-aaB  CaoUav  lUnre.-Cin 

it— B.BC,  PlTmcath. 
[0»>a.]— Platon  Bins*  BlowlnB'-I  bava  beard 

rheo  a  pUloa  te  blowing  (he;  can  toll  irblah  ring  It  la, 
itber  back,  front,  or  botb.    Will  aome  of  yonr  readers 
Indly  lay  If  tb!i  can  be  done ;  [f  lo,  how  r— T.  0,  K. 
!.]-Orar»n  KnfclnB.-WlU  ai 


u  thaight 


loWlgebj  __.    _.._. 

bi  plpa  Id  tttoppad  DIapuc 


.a  (olloirtngT— (I)Ai 


d,f») 
le!    (» 


[SMr.l— Dmlell'a   Bettery.— Will   any   ot  joor 
laden  Inforni  mi  now  tg  cost  abiiTH  battory  wltb  mmrloa 

lb  done  T    Alu,  can  copper  bt  prevented  Iramronilng 
[essie.] -Electro* K&rnet.-Wbat  no.  of  wire,  and 


itningeii  pouiui 


r  owt.  Would  It  ds  to  mil  the 
la  Invlted.—S.  B,  O. 
[SUtO.]— Orean  Holly.— I  have  some  IjIn.  and  lln, 
plank.  Shall  I  eaudllee  caloBC  ia  drying  thU  (or  tretwerk, 
-r  ninit  It  be  aawn  thin  while  green  t  IE  to,  will  eomaoae 
moDgyonr  many  ■oblcrlberB  lay  what  plan  Ift  belt  to 
Bcjra  It  wltbont  oraokiiig  open  7  I  coDclDda  It  most  be 
Rradual  drying.    Hiut  It  be  kept  free  from  rain? — 

[83631.]— PhotoBraphio.— I  flnd  that  nearly  all  my 


plates,  and  Boherlag'a  pycegillto 
acid.  An;  blnta  will  greatly  oblige.- LDHAB  BAnil.«ai. 
[6:iS33.!— Dane-8iiv>r  Iil  Bae 


d  do  the  Exolie  ni 


Ltleti  kindly  tell 
n  ago,    Tbe  root 


Ce>>3i.]-Ka,ahlna  for  Sllelnr  Fat  Bkcoa,- 


trooted;  or  11  one  1i  already  In  eriBience,  perhaps  they 
[osejs.l— Fetroleoin  or  Beikaolliie  BngineB.- 
illb  tbli  claw  ol  eoglne  give  any  Infotoiatlon  regarding 


ipaca,  and  hta  ^nnv^M  ^^*iuav>^  «n,i  lai.' 


:w 
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cou)i>Ari<u^Q  botwixt  theso   cxi^IosIto  motori  and  Btoatn  ? 
It  !■<  oriJout  tliat  If  but  ODt>-Ual(  aHcrtcd  rei^nlluff  the 

{vtwor  iloTploiwd  by  these  ezpIosiTe  englneH  bo  true,  there 
•  a  wiilo  fioM  for  their  iutroduotloa  iu  thMO  plac  es  where 
Itetroleum  aud  bjnioliae  have  little  oommjrcial  valae.— 

[63536.]— Fiddle  Bibs.— Can  any  of  my  brother- 
fldllert  tell  me  a  good  Wrty  to  bend  fiddle  ribs  ?  I  have 
ma^id  one  tlddle  which  is  a  tolerably  good  one  for  my 
first ;  but  it  Is  not  quite  up  to  my  mind,  so  I  mean  to  try 
and  make  a  better.  I  bent  the  ribi  round  a  hot  talljinic 
iron,  but  I  cannot  make  a  good  job  of  them.  I  would  like 
to  know  if  there  is  a  better  way.  Are  the  ribe  thinned 
down  at  the  oorners,  so  as  to  make  them  bend  better,  and 
are  they  faired  up  to  the  right  breadth  before  bending.— 

SOUNDrOST. 


"ours" 


[62537.]— Oemont  f  jr  Babber.  —  Would  any  of 
publish  a  better  way  of  making  oement  for 
sticking  rubbers  to  cycle  wheels.  The  present  cement 
is  made— or  should  be — of  equal  parts  of  indiarubber  and 
guttapercha,  but  it  is  not  quite  satisfactory.  There  is 
a  better  material,  I  believe ;  bat  the  holder  of  the  recipe 
keeps  it  a  secret.  A  really  good  cement  would  prerent 
many  accidents  by  rubbers  coming  loose  from  cycles. 
Any  cen^nt  to  be  of  use,  mnst  be  capable  of  being 
sof  tenpd  by  heat,  and  cost  not  over  la.  6d.  per  pound. — 

[62531.]— BebrazinflT  I<ximp8  of  D.B.  Breeoh- 
loaders.- Wnen  at  home,  I  live  in  an  out-of-the-way 
part  of  Queensland,  and  occasionally  have  brought  to  me 
for  repair,  double  breechloaders,  the  lumps  of  which,  from 
Imperfect  bracing,  have  parted  from  the  barrels.  This  is  a 
very  troublesome  job,  the  barrels  becoming  unsoldered  at 
the  breech  ends,  and  the  brass  not  running  properly  oTer 
the  whole  joint.  I  should  be  obliged  for  some  ihiuts  on 
the  subject. —TUKAKQ  BEsi. 

[G2589.]-Inla7lnff  Iron  witli  Silver— In  •*  Shtfu 
and  Expedients  ot  Travel,"  by  Lord  and  Bains,  p.  181,  the 
authors  say,  after  describing  a  method  of  platiusiug  iron, 
by  a  Professor  Church  :— '^In  the  same  article,  the  pro- 
fessor describes  a  new  and  very  simple  plan  of  inlaying 
iron  with  silver,  and  also  for  enamelling  metals  with 
different  colours.**  Does  any  reader  of  the  **  E.SI."  know 
what  article  is  referred  to,  and  where  it  could  be  pro- 
cured ?    The  authors  are,  I  belieTe,   both   deceased. — 

Tt'KAKQ  BK8I. 

[6S640.]— Photographic.— I  have  a  Sin.  achromatic 
o.g.,  30in.  focus,  part  ot  an  old  telescope.  1  have  an  ex- 
tended front  to  camera,  and  get  a  fairly  defined  pioturc 
on  focussing  screen  of  camera,  with  fin.  stop  in  front  of 
lens.  I  cannot  get  %  decent  negative  on  dry  plate  of 
snfflcient  density  to  print ;  hare  given  time  from  1  to  SO 
seconds ;  all  the  plates  are  poor  and  thin.  Can.any  fellow- 
reader  give  me  a  hint  how  to  succeed  ?  The  object  1  wish 
to  photograph  is  about  1-6  mile  disUnt.— MOHK  UuuT. 

[62641.] -Siffht-feed  liUbrioators.— Will   some 

correipondeui  mndly  explain  the  action  of  the  sight-feed 
lubricators  which  are  now  becoming  so  general? — W.  B. 

TUOMl'hON. 

[62542.]— Aetronomy.- Win  "P.R.A.S.'*  kindly  give 
the  dates  wbeu  the  sun  aud  moon  were  visible  during  an 
eclipse  of  the  moon.y  Could  he  alM  oblige  with  number 
of  degrees  of  the  celestial  iphere  an  observer  can  s«e  from 
north  to  south,  obserrer's  eyes  being  6ft.  above  the  sva.— 
O.  B.  B. 


[02543.]- Beer  Affected  by  Thunder  —Can 
anyone  pl«ise  explain  what  is  the  recoguisvd  theory  of 
the  effect  of  thunder  on  beer  in  casks.  Notwithstanding 
the  cask  being  air-tight,  it  is  said  to  affect  it.  Is  there 
any  malt  beer  it  does  not  affect  ?— ^AONur. 

[C2544.]— HaU-Boond  Bits.— Uow  are  the  large 
half -round  tnirlug  biu  maue  ?  1  uave  made  them  up  to 
^In.,  turning  up  a  boM  and  filing  down  the  half,  but  am 
not  equal  to  the  filing  of  u  l4iu.  bit  ?  Which  is  the 
regular  way  of  turning  out  the  large  sizes  ?— U. 

[62515.]— Moths.— What  is  the  best  thing  for  keep- 
ing moths  out  uf  drawers  and  clothing  ?— H. 

[62546.]— Lunar  Drawing.— Will  Mr.  Qaudlbert, 
Mr.  KlK«r,  Mr.  Sjtdler,  or  others  please  describe  how  they 
Iiroduoe  the  very  excellent  drawiogs  of  lunar  detail 
which  apiK^ar  iu  "  Ours  "  ?  The  kinJ  of  pap«r  and  {H'ncil 
and  crayon  used,  and  of  what  dimensions  the  originals 
are  made  ?  Are  they  reproduced  in  "  S.M."  by  some 
phutotjpe  process  or  engraved  by  hand  ?  Are  the  hnisbed 
drawings  uiidc  at  the  telescope  or  worked  op  from 
sketches  ?— LUNA. 

[62647.]— Ooins  of  the  Present  Beign-— I  wish 
to  make  a  cuiiectiou  of  British  coins  issued  during  the 
present  reign,  and  should  be  grateful  for  a  complete  li»t  of 
them.  I  have  the  following  :— Guld  sovereign  and  hAlf- 
Bovereign,  silver  crown,  haif-crowu,  tiorin,  shilhug.  six- 
pence, fourpence  (two  kinds),  tbreepeuce,  twopence, 
tUreehalfpence.  penny  ;  bronze  penny,  b^if penny,  fanbing. 
hslf -farthing,  third  ot  a  farthing.  Also  a  Jersey  penny  and 
halfpenny.  Are  there  any  other  coins  iMuea  ior  the 
Ch.\nnel  Islands  or  the  Isle  of  Man  ?  Are  tLere  more  than 
one  kind  of  any  of  the  coins  named  above  ?  I  see  mention 
in  the  recent  Queen's  proclamation  of  five- pound  and  two- 
pooud  pieces.    Uave  such  been  in  circulaiioa  ';— L>.G. 

[e254?.]-Side  Lever  Valves.— Can  any  reader 
kinaly  ^ive  a  dea^ripuonof  the  vAivesof  side-lever  cagine, 
like  paddle  tugs  ?  Are  there  separate  Tslves  for  top  anJ. 
bottom  of  c>  linier  ur  separate  expansion  ?  If  s^^.  how  do 
tLey  work  ?— sr£AM  Thawler. 

(62515.]— Electric  Kite.— Will  anycce  kindly  help 
me  iu  iLe  fo..ow.ug  V— I  i^ave  made  a  kite  iivsu  a  si.k 
LA&iKerch;tf  (tot  co:«duct.ng  electricity  trom*.u«;L-n;.;if.. 
St  re  U:  lied  by  tw  •  t:.in  pieces  of  tMinboo  croci:u^'  e«c.^ 
ot:.er.  uii  t-jrnin^  freelj  on  its  axis,  so  that  it  ci.nl  I  t>e 
fuideu  up  like  a  suck  ;  on:  it  voxi  not  fiy  np  :  it  co:iid 
only  be  mm  ie  to  Ly  LonzontAl.y— that  if.  in  the  naxe 
straight  liiie  with  t^e  ptzaon  Loluing  the  stnng.  WLitt 
is  the  cause  of  t:.isr  My  kite  is  wei.  balance!  Wi.l 
anjoue  kinJ.y  ihjw  x:^  another  metLoi  for  making  a 
portat>;e  kite  tcr  tLC  ;:::r^-<jse.  cr  slow  me  an  im{.rove- 
ueut  on  lL.t  tor  jut  one  ?  Also,  now  to  make  tbe  str  Jig 
of  the  kite  a  good  conJactor  of  e.eciriCity  ?  Wi.:  it  be  a 
sufll.:ient;y  fooi  Cunductcr  if  I  soikk  t:.e  string  f<.r  an 
hoar  or  two  in  a  satura'.ei  icluUon  of  saI;  bticrc  fly;iig  ? 
—J.  S.f  Bcalmj. 


ANSWERS  TO  OORRIBPONDXirTS. 

♦  es 

%•  AU  emnmuniMiimu  ihouldbe  addmrnd  f  tkt  IDITOB 
9f  lAtf  BNOLUH  MJBOHAKIG,  taS,  Strand^  W.C, 

HINTS  TO  OOBBBSPONDXNTB. 

1.  Write  on  one  side  of  the  paper  only,  and  pnt  drawing! 
for  illustrations  on  separate  pieces  of  pi^wr.  i.  Pat  titles 
to  queries,  and  when  answering  qoeriiBa  pot  the  numbers 
u  well  at  the  titles  of  the  queriei  to  i^ieh  the  replies 
refer,  t.  No  charge  is  made  for  inserting  letters,  qnoies, 
or  replies.  4.  Letter*  or  queries  asking  for  addresses  of 
mannfactnrers  or  oorrespondents,  or  where  tools  or  other 
articles  can  be  pnrohaaed,  or  repUea  giving  soch  inform»> 
tion,  cannot  be  Lnaerted  ezoept  as  advertisementi.  f.  No 
question  asking  for  educational  or  soientilie  information 
Is  answered  through  the  post.  6.  Letters  sent  to  oorr»- 
spondents,  tmder  mtw  to  the  Bditor,  are  not  forwarded, 
and  the  aamet  ot  •orreapondwiis  are  boI  givaa  to  in- 
qnirers. 

*9*  Attention  is  espeeially  drawn  to  hint  Na  C  Tho 
spaoe  devoted  to  letten,  qoeriea,  and  replies  ts  meant  for 
the  general  good,  and  it  is  not  tiJx  to  oocopy  it  with  Qoso- 
tions  soeh  as  are  indicated  abore,  which  are  only  of  indl- 
vidoal  interest,  and  i^ch,  if  not  advertieements  in  them- 
selves, lead  to  replies  which  are.  The  "Btzpenny  Salt 
Oolimin  "  offers  a  cheap  means  of  obtaining  roeh  inforoift- 
tion.  and  wo  trmt  our  readers  will  avaQ  theaiMlvei  of  It. 

BACK  NUMBEB& 

Wb  receive  so  many  queries  asking  for  directions  how  to 
make  many  instruments  and  appliances  which  have  been 
fully  described  in  back  volumes,  that  we  have  compiled  a 
list,  which  we  shall  insert  in  this  column  at  intervals,  of 
those  most  frequently  sent,  and  as  the  numbers  are  still 
in  stock,  new  subscribers  should  consult  the  list  bef  jre 
tending  their  questions. 

Bookbinding :  Xo.  613. 

Electric  machines  :  Nos.  1.009, 1,0SS. 

Electro-matrneu  :  Nos.  773. 

Lacquers  :  No.  866. 

Pattern  Making  :  Nos.  938,  941.  M3,  M5,  »48,  910, 95S,  9M, 

955.  956.  9M,  959,  963,  963,  9«9,  971,  978,  9M,  989,  993. 

995,  998.  1,000.  ioKil.  1.003. 1.004, 1,008, 1,009,  MIO. 
Silver-platins  :  Nos.  1.009, 1.010. 
Varnishes  :  Nos.  478, 619.  675.  713,  77S. 

The  following  are  the  initials,  Ae.,  of  lettan  lotemd 
to    Wednesdio  evoning,  June  1,   and 
elsewhere:— 


Btlen  to  band  n 
nnaek»owlodgeo 


LlYBRTOOL  ASTRa  SoanT.— 3.  S.  Block.— J 
Induction.- B.  B.  N.— Bot.  C.  Gape.— Black  Kettle.— 
W.  J.  P.— Eoameller.-W.  G.  a— W.  8.  XitehelL— 
8.  Bottoue.— G.  W.— Eos.- L.  andT. 

B.  Lord.    (Not  misunderstood  at  alL    Ton  want  to  do 
something  of  which  yon  have  no  apparent  knowledge, 
and  you  pen  queries  which  are  vague,  to  saj  the  least, 
and  expect  that  someone  will  help  you  oat  of  a  diilealty 
which  does  not  exist.    We  have  giren  the  rsqoired  In- 
formation over  and  over  again,  and  yon  will  find  all 
necessary  directions  in  Watt's    **  Blectro- Deposition," 
published  by  Crosby  Lock  wood  and  Go..  Stationers* 
Hall-court,  E.G.    As  yon  do  not  give  details  it  is  im- 
possible to  say  why  you  have  not  soeoeedsd.    Perhaps 
you  hare  not  connected  the  wire  to  the  plombagoed 
surface- perhaps  yon  have  not  done  some  other  simple 
thing  :  it  Is  Impossible  to  say,  aad  oaeless  to  guess.    If 
yon  will  send  a  definite  query  we  will  endeavour  to 
answer  it.>— Us^TUCK.    (We  should  suggest  a  Tisit  to 
a  jeweller's  shop :  at  any  rate,  a  jeweller  woald  be  able 
to  offer  a  professional  opinion,  and  would  no  doubt  also 
supply  the  articles.)— A.  H.  J.    (We  are  afraid  that  the 
only  advice  would  be  to  try  the  clarionet  or  the  oboe. 
2.  The  query  is  indefinite.    In  what  form  are  the  de- 
signs ?    They  cAn  be  photographed  or  traoed  or  re- 
drawn ;  but  see  indices  for  several  methods. >-—Tbomas 
Kay  LOR.    (There  is  no  work  on  the    subject.    The 
method    has    been    frequently    described     in     back 
numbers.  See  p.  lob:?,  p.  3i3.  and  read  Hints  No.  S  above. 
The  free  end  is  filed  to  shtrpen.  the  riveted  end  to 
flatten  ;  and  it  is  usual  to  have  a  standard  set  to  tone 
by  when  finishing  the  reels  in  quantity.)- OXLT   a 
Blackskitu.    ( We  oan  only  refer  you  to  the  Indices  of 
back  volume*,  as  we  have  no  idea  which  articles  yoa 
mean.    At  any  nte,  you  wih  fini  much  useful  informa- 
tion on  the  subject  even  in  thi>  last  volume.    According 
to  your  sutement,  that  is  four  threads  to  the  inch  ;  but 
surely  you  could  measure  with  a  rule  and  count ;  and 
as  to  the  whe<^ls,  you  must  procure  new  ones— it  would 
be  folly  to  attempt  to  reittlr  the  others.)  — B.  A.  B.    (If 
it  absorbed  the  sallvA  in  any  w%j  it  would  no  doubt  be 
attacked     by    rabies.    Watch    it    carefully    for  any 
symptoms,  but  do  not  destroy  while  there  is  any  doubL) 
— W.  A.  W.    (We  are  not  certain,  bat  think  it  is  pub- 
lished by  Ward  and  Lock. ) — Au  roii  RAP H.    (See  Indioes. 
We  have  described  them  all.    The   trypograpb,    the 
electric  or  pneumatic  ]>en.  or  the  cyclostyle  wUl  do  what 
you  require— that  is.  either  will  enable  yon  to  do  it.]— 
J.  E.  G«.>Ki:.    v^es,  it  is  used  as  a  basis,  at  anr  rate,  by 
at  least  90  per  cent,  of  professional  steno^rapbeis.) — B. 
GoDEHT.    (Yes.  but  p:eas«  send  it  again,  or  indicate 
the  page  wLere  it  is  to  be  found.    The  articles  referred 
to  ended  in  Vol.  XXIX..  by  reason  of  the  untimely 
death  of  the  author.  I— DraUUHTSMas.    (Get  the  beat 
Indian  mk.  and  rub  it  up  wi:u  a  solati.^n  of  alum.)  — 
W.  h.    (TLe  question  txi  been  frequently  answered. 
T^ere  is  nocLic^  better  than  a  mixture  of  guttapercha 
and  pi'xh  ;  but  yon  waut  something  to  resist  hea:,  ani 
in  tLat  case  wc  tLick  the  rabaer  must  be  vulcanised  on  to 
tLe  metai.  Ask  for  pale  steel  lacquer  at  any  of  the  dealers 
in  viu-z^islea  ) — :*AF£rT  Valve.  ^The  boiicr  and  fittings 
for  the  "home-made''  engine  appeared  in  Now  li^7.>— 
J.OC.    ^Tnere  is  no  further  iLf^rmation  to  give,  or 
at  leas:,  we  gave  all  the  inventor  published,  and  he 
says  t:iat  is  a.1  there  is  to  say  aCMot  it.    He  does  not 
wsrk  -.Le  process  c:=.mercia;Iy.     What  pomtsare  oX>- 
scsre  ?.— WoRKl.'S'r  Max  BotaxIsT.    (5ee  indioes.  or 
Bo.  e>€.  p.  263.     The  cojectives  mentioned  will  de  for 
work  of  tLe  kind;— J.  d.    (Consult  a  surgeon.    How 
can  uijcne  txj  witLcut  cxaa.ini&g  the  tumour?)— 
W.  B.    fYou  Lad  much  better  take  the  advice  of  a 
medical  man.  vLo  can  examine   you.;— E.  M.    (Any 
botiMr.ler  w;,;  s-p;;j  j-.u  -Bjit*  the  wcrks  you  require, 
axiS  We  L\.Te  Lo  l.-ut\}r.n  will  tni  them  at  any  large 
shop  in  jc«r  tcvn..— EbwaiiD  T.'RSKB.     (A  letter 


addressed  to  the  secretary  would  no  doubt  find  hio 
but  we  think  you  will  find  the  a<lv*rtlscment  In  moit 
the  weekly  newspapers.)  - W.  H.  MURCU.     (See  Hlal 
Ko.  4.  We  have  noHe.t,  but  suppov?  that  Dr.  Oomilii 
Herz,  Paris,  would  find  him.     Refer  to  reoent  bw 
numbers  for  a  description.)— J.  Plater.    (There  si 
several  works  which  describe  how  to  take  indicator  di 
irrams,  and  a  great  deal  nf  information  in  baek  vol 
See  pp.  130.  SU,  272,  Vol.  XXXVII.,  for  an  explaaatlo 
of  indic-itor    diigrams    with    illustration).)— PuiLH 
(Any  textbook  of   p  lysioljgy  contains  what  yoa  r 
quire ;  but  the  other  part  of  the  matter  is  doabtfal 
though  you  can,  no  doubt,  find  a  good  deal  about  b  L 
some  b3oks,  which,  however,  are  scarcely  scisitiflt 
Look  through  the  indices,  and  you  will  find  freqocn 
reference  to  such  matters.)— H.  B.  B.  G.    (If  it  amsc 
to  be  an  excellent  instrument,  perhaps  It  is,  and  if  lo 
it  would  be  advisable  to  send  it  to  a  skilled  optioiaa.  I 
is  Tory  speoial  work,  and  a  norioe  would  most  likd] 
spoil  the  eg.)— V.SC.     (We  do  not  think  there  is sn 
textbook  on  that  special  branch;  but  yon  will  flal 
chapters  on  it  in  any  work  on  the  metallurgy  of  iron.)- 
W.  ScMMBRHAViM.     (The  Straight  pipe;  but  thsdii 
ference  would  not  be  great,  as  it  is  only  the  inenssed 
friction  eaused  by  the  bend  that  affects  the  qoesttoa) 
— J.  D.    (Some  are  coated  with  an  amalgam  of  msrssn 
and  tin,  others  have  a  deposit  of  pure  silver.   Whid 
process  do  you  want  ?     The  latter  is  now  knows  m 
patent  silvering.)— W.  B.  TH0MP80K.     (It  is  narsotti 
and  sedative ;  but  has  little  effeot  appanuUy  on  soaij 
— LuxAR  Badiancb.  (Lay  a  wet  oloth  over  it,  keiplaf 
damp  for  seTeral  days,  then  wipe  oTer  with  a  soft 
sponge.    If  of  any  value,  and  it  becomes  necesBujto 
nee  a  varnish  solvent,  better  let  a  professional  timam 
do  the  work.    S.  Indiarubber  mixed  with  a  Uttlsfse 
(rrit  and  vulcanised. )— J.  S.  B.    (What  is  it  yon  mas? 
If  it  will  print  one,  it  will  print  all.     Do  yon  refwto  s 
*gvaph  process  ?) — J.  B.  B.     (The  amount  of  enrrstw 
ts  given  in  any  of  the  engineering  pooket-booki.  It  ii 
curvature  in  feet  =  S-3rds  of  D*  approxiraUe^,  or  C8^ 
vature  less  refraction  =  4-7ths  of  D'  approxlma)dj.  D 
being  distance  in  statute  miles.    S.  As  to  the  otte 
question,  watch  the  discussion  now  going  on.  0;!Mr 
queries  inserted.)- W.  J.  JOBtsaos,    (we  think  yea  sn 
bound   to  complete  the  lessons  or  pay.)— Hopubs 
MBCHA5IC.    (All  such  men  are  ouaeks.    Why  don^l  jsa 
go  and  see  Dr.  Allicson,  the  medical  adviser  of  ibe 
Weekip  Titiui  an  i  Eeho^  or  »ttk  his  advloe  throufh  tlut 
paper  t) 
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SLESCOFICsnd  microacopia  diSractionB 

are  BO  closely  allied,  it  will  be  ood- 
3nt  ta  combine  bath.  Sir  John  Henohel, 
a  article  an  "  Light,"  makea  a  brilliant 
ion  to  the  axtraordinary  labonra  of 
infaofer.    Bat    no   proper    aooonnt  hai 

yet  giTea  in  Bngtisb  of  his  cuormoua 
urahei  on  diffraction  apeotra,  nor  of  hii 
'Qmentatioa.  Tha  German  memoir 
re  me  ia  a  aplendid  monament  of 
nan  anergy  in  tboaght  and  aotion  (78 
a,qDarto). 

ling  a  theodolite  reading  to  10  leoonda, 
iteieaeope  of  20  lines  (-  l}in.)  aper- 
,  and  16'd  foona.  "  The  whole  inatm- 
t  ia  isolated  from  the  baae.  The  helio- 
ia  placed  463}  aoll*  away.    .    .    .    The 


1 
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"tare  placed  before  the  helioetat 
ically  2  zoU  long,  and  ita  breadth,  varied 
,  acrew,  ia  generally  from  one-hnndredth 
wo-hnndredth  of  a  Mil  finch)  broad. 
*oacopa  fttmishsd  with  a  micrometer 
I  the  breadth  of  the  dit  (ander  a  power 
10)  accDrately  to  the  t-50,000th  and  the 
iO,0O0th  of  an  inch. 

rannhofer  also  nsed  minate  circular  aper- 
a,  producing  circular  diffraction  rings, 
se  rings  caaiiot,  however,  be  examined 
>erly  with  the  low  mugnifying  power  of 
Frannhof  er  telescope,  30  to  50  diameters. 
ordingly,  some  of  the  very  finest  and 
t  rechirehi  phenomena  ware  entirely 
ted  by  him.  Bat  thonaanda  of  observa- 
is  and  meaanrements  of  the  diffraction 


/■/as. 


«  produced  by  a  variety  of  gratings  were 
it   accurately    determmed   angularly    to 
imals  of  a  second  of  arc.     And  in  t' 
ndant  details  his  memory  haa  been 
■taliaed.     Sir  John  Herscbel  is  profus 
encomiums  ;  no  snch  scientific  work  had 
r  been  revealed  before. 
'he  round  aperture  was  used  from  0'04  to 
I    Koll   (-OOiin.   to  ■OOed,    l-0085in.)  and 
« apertures  at  41ft.  with  the  heliostatic 
r    beam    exhibited    magnificent    effects. 
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ivestigating  the  sabjeot  of  ciroolar  solar 
spectra,  not  having  read  Frannhofer,  I  found 
that  I  was  obliged  to  diminish  Biaeedingly 
the  solar  beam  oef ore  I  conld  develop  the 
gorgeous  forms  displayed  by  the  micro- 
MUpe  with  a  power  of  one  thousand  dia- 
metera,  in  bright  open  daylight  without 
shatter  or  darkened  room.  Fraunhofer 
eatablished  the  intereeting  fact  that  the 
minuter  the  transmitted  solar  ray,  the  more 
brilliant  and  beautiful  were  the  optical 
effects.  But  then  the  sky  muat  be  frae  from 
haie  or  soirri,  or  thin  clonda. 

That  marvellously  happy  thought  of 
Frauaboter  to  obtain  difiraotion  spectra  by 
interposing  a  variety  of  apertnrea  between 
the  object-glau  and  the  distant  Inminoua 
point,  has  Iwl  to  some  of  the  most  important 
phenomena  in  optioa.  The  whole  theory  of 
diffraction  may  be  summed  up  in  one  word, 
ffrating.  Rays  of  light  graae  the  edges  of 
the  apertures  and  become  bent  out  of 
their  course.  The  more  complicated  aperturee 
impart  their  own  apecial  beauties  to  the 
diSraation  imagery,  and  this  happens  equally 
well  either  with  telescopic  or  microscopic 
experiiueuts. 

A  simple  experiment  can  be  made  with  a 
triangular  apertura.  Most  uneipected  re- 
Holta  are  obtained  frem  the  helioatatic  beam 
— varying  greatly  with  its  siia  and  the  focal 
plane  selected —six-ra^ed  spectra  appear, 
changing  into  hyperbolic  curvea  when  out  of 

A  slit,  l-50th  broad,  elongates  the  central 

image,  whilst  the  diffracted  light  produces 
coloured  spectra.  Curiously  enough,  as  the 
slit  ia  made  wider  these  spectra  become 
cleser ;  two  slits,  crossed  at  right  angles,  pro- 
duce a  Inminons  central  square  arrayed  with 
a  cross  of  spectral  stars.  The  central  square 
shows  rounded  corners  when  a  broad,  square 

Siertore  is  used,  and  also  four  barred  raya. 
ut  of  focus  niae  sp^ts  are  developed,  with 
many  smaller  onea  outside  squarely 
arranged.  « 

If  the  apertore  be  ^in.  square  a  four- 
rayed  star  appears  with  four  very  close 
radiating  bars,  with  minnte,  long  spectra, 
diminishing,  with  wonderful  gradations  of 
aixe  and  brightness  ;  by  changing  the  focus 
a  complete  transformation  scene  is  auper- 
induced.  The  figure  attempted  has  been 
seen  both  teles  cop  italiy  and  microscopical  Ij. 

I  have  fonud*  perforated  zinc  and  wire 
gauze  made  with  the  finest  meshes  develop 
very  singular  and  exquisitely  beau  til  ul 
spectra  in  different  focal  planea.  Everyone 
knowa  that  the  spurioua  diffraction  disc  of  a 
star  is  enlarged  hy  contracting  the  aperture 
of  the  telescope. 

In  studying  the  fundamental  laws  of  dif- 
fraction, the  first  conclusion  is  that  it  always 
assumes  the  position  of  a  normal  to  the 
grazed  edge  of  the  aperture. 

£x|ierimeat  1.  Cut  off  exactly  half  the 
aperture  of  a  telescope  ;  admit  the  standard 
solar  ill Dminaut,  emitting  a  minute  beam  of 
light  40ft.  away.    The  priuury  diffrjccion 
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line  now  takes  the  form  of  a  brilliant  hori- 
lontal  ray  of  light,  with  a  bright  dot  in  tba 
centre.  •'"'-iSRm 

2.  If  two  tides  of  a  triangle  are  employed, 
two  delicate  rays  will  be  seen  inclined  at  the 
same  angle  as  the  sides  of  the  triangle— that 
ia,  aa  normals  or  perpendiculars  to  each  side. 
A  bright  dot  appears  in  the  centre,  supple- 
ment^ by  a  series  of  short  lines,  the  dif- 
fractions of  the  lower  edge  of  the  optical 
aperture. 

3.  Place  a  diaphragm  perforated  centrally 
with  a  very  small  equal-sided  triangle  (of 
abont  }ths  of  an  inch).  The  diffraction  now 
takes  the  form  of  a  brightly -dotted  six-rayed 
atar,  with  a  brilliant  central  spurious  disc. 
These  rays  are  separated  from  the  disc  by  a 
black  riog.  They  are  very  narrow,  and 
perfectly  straight  \  all  diffused  light  ia  totally 
deatroyed. 

4.  A  small  square  aperture  producea  a 
minute  bright  oentral  sijuare  spot  and  four 
symmetrical  bora  exquisitely  dotted,  bat 
still  normal — i.e.,  perpdndicnlar — to  the  sides 
of  the  aperture. 

5.  Fine  linee,  1,003  to  the  inch,  ruled  with 
a  diamond  on  glass,  develop  lines  and  colours 
of  exceeding  beauty  and  accuracy,  as  well  as 
the  celebrated  dork  lines  of  the  Fraunhofer 
spectrum*,  forming  indeed  a  most  perfect 
comparison  standard  for  apectroacopic  re- 
search, and  named  diffraction  gratings-t 

SimilaTdij  of  Diffraction  Spectm  in  Uie 
Microtcope  arid  TtUtcope. — Htre  are  two 
figures  (Figa.  4  and  5)  of  a  very  similar  order. 

The  telescopic  diffraction  can  be  obtained 
from  a  small  square  aperture  inserted  witbin 
the  perforated  cap  of  a  telescope.  The 
microscopic  one  was  obtained  with  the 
helioatat  of  the  author's  invention  placed  at 
a  distance  of  100  inches  in  strong  sunshine. 

Fig.  1  is  after  Potter,  and  magnified  only 
a  few  times  by  the  telescope.  Fig.  2  is  from 
the  Proceedings  Roy,  Sec.  under  a  power  of 
1,000  diameteis  by  the  writer.  It  is  very 
difficult  to  adopt  a  high  power  on  a  near  ob- 
ject like  Fig.  1  ;  the  cusps  of  the  central 
figure  would  otbervrino  display  spurious  discs 
and  rings  identical  with  those  of  Fig.  2. 

As  an  object  is  viewed  nearer,  telescopic 
power  diminishes,  theetact  rerefftu  of  micro- 
scopical magnifying  power.  I  have  found 
IdOft.  a  very  effective  telescopic  distance  for 
the  artificial  star  ;  but  the  air,  say  at  8.30  a.m. 
a  few  days  in  the  spring,  vm  then  ouly 
capable  of  displaying  these  dii^ractioD  glories. 
The  beauty  of  ihuEediSractions  depends  much 
u^n  the  focussing  of  the  distant  luminous 
point.  Out  of  the  iocan  this  elegant  stoi' 
changes  into  a  cloise  series  of  six  hyparbotos 
with  theirapices  at  the  central  part,  wiiilxt 
the  apurious  round  disc  changes  into  a  small 
black  central  equilateral  trian;jle.  Very  sur- 
prising lovelineas  of  form  is  established  by 
using   a   diaphragm  in   front  of  the  object- 

*  Ur.  Bmherrurd'tgnit^^i  arc  piUtlicluijr  tbm  thlj, 
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requirements,  you  will  always  be 
I  diffioolty. 

•espect  to  choosingf  'the  type  of 
iving  the  works,  Some  folks  seem 
if  the  engine  required  is  of  small 
he  question  of  economy  of  fuel  is 
t  importance  as  if  a  much  more 
:ne  consuming  a  large  amount  of 
he  case,  and  this  because  the  total 
tor  the  small  engine  is  so  little 
.vorth  paying  a  little  more  for  the 
I  to  effect  a  slight  absolute  saying 
iption. 

ia  is  financially  erroneous  in  such 
i  not  the  absolute,  but  the  per- 
ig  or  lose  that  is  to  be  considered, 
rd  to  the  total  capital  inyested  in 
3  saving  by  using  a  good  pattern 
same  ratio  in  an  S-horse  as  in  an 
ae ;  therefore,  we  should  in  all 
lat  an  engine  of  economical  type 
Into  this  point  we  cannot,  how* 
rther,  as  it  is  not  our  object  here 
team-engines  and  boilers. 
3  prime  moYei,  there  comes  for 
the  running  gear,  consisting  of 
heels,  bevel- wheels,  band -pulleys, 
ppliances  for  distributing  tb.e 
^hout  the  works  to  the  various 
be  driven,  together  with  the 
starting,  stopping,  and  reversing 
? :  the  latter  being  usually  effected 
iary  or  counter-shafts, 
hinery  is  especiallv  heavy,  as  in 
ling  iron  bars  and  plates,  it  is 
transmit  the  power  trough 
s,  as  bands  would  not  be  suffi- 
:  or  reliable ;  but  for  the  great 
ills,  bands,  and  pulleys,  or  riggers 
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B  sometimes  called— are  amply 
bands  possess  the  great  advant- 
able  to  take  the  power  to  a  oon- 
nce,  and  at  Lhe  same  time  to  work 

• 

•se  necessary,  in  the  first  place,  to 
ount  of  power  required,  and  this 
.vill  be  obtained  from  the  manu- 
tho  special  kinds  of  machinery 
\  mill  is  designed;  for  this  is  a 
an  only  be  determined  by  ezpe- 

being  of  little  or  no  use  in  such 
)wer  having  been  determined,  and 
f  the  main  shaft  ascertained,  the 
ying  the  power  to  the  various 
}t  be  proportioned  to  modify  this 
cbinery  to  be  driven, 
e  we  shall  deal  with  general  forms 
ents,  and  the  connections  neces- 
the  various  shafts  of  the  running 
lemselves,  and  also  between  them 
Ines  driven. 

band  pulleys  their  peripheries 
lade  quite  cylindrical,  but  slightly 
ch  will  prevent  the  straps  from 

as    when    revolving    they    will 
le  highest  part  on  the  face  of  the 

d  of  communicating  motion  is 
rd  enough  when  the  driven  and 
fs  revolve  on  parallel  axes  ;  but 
are  inclined  to  each  other  the 
Tent, 
'ig.  i4  are  two  pulleys,  oonneoted 


by  a  belt  as  shown,  their  axes  being  at  right- 
angles  to  each  other.  In  such  cases  the  delivery 
side  of  the  driver  must  be  in  plane  with  the 
driven  pulley,  the  belt  running  as  shown  by 
the  arrows,  otherwise  it  would  run  off  the 
pulleys ;  henoe  it  is  evident  that  in  this  ar- 
rangement the  pulleys  can  only  run  in  one 
direction. 

In  some  instances  where  sufiicient  initial 
tension  on  t^e  belts  cannot  be  obtained  in  the 
ordinary  way,  friction  rollers  have  been  em- 
ployed ;  they  are  rollers  in  fixed  frames  which, 


'^ 


45. 


c 


/ 


"§57=0 


t 


r  m 


c 


3 


1 


m 


n 


k 


a 


by  means  of  a  screw,  are  caused  to  press  upon 
the  band  at  some  point  between  the  two  work- 
ing pulleys,  and  thus  to  tighten  the  band  upon 
them  ;  this,  however,  is  a  cumbersome  arrange- 
ment, and  should  not  be  adopted  if  it  can  be 
done  without. 

Means  must  eyldently  be  provided  throughout 
a  mill  or  works  to  start  or  stop  any  individual 
machine  without  interfering  with  the  rest; 
there  are  several  ways  of  doing  this,  one  of 
which  is  shown  in  Fig.  45.  a  is  a  part  of  the 
general  running-shafting  of  the  shop,  and  h  the 
driving-shaft  of  any  single  machine. 

Upon  a  is  securely  keyed  a  pulley  r,  which  is 
made  double  the  width  of  an  ordinary  single 
pulley.  Upon  the  shaft  h  are  mounted  two 
pulleys  d  and  «,  the  former  keyed  to  the  shaJft, 
the  latter  running  loose  upon  it,  being  retained 
in  position  close  to  the  pulley  by  the  collar  k, 
these  pulleys  d  and«  are  technically  termed 
the  fast  and  loose  ptilleys  respectively. 

On  the  pulley  <?  is  a  band  I  /,  which  may  run 
on  either  d  or  «,  its  position  being  controlled 
by  the  fork  /.  This  fork  is  mounted  on  a 
square  bar  g  g'  carried  in  guides  m  m,  and  it  has 
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stops  upon  it  which  by  coming  in  contact 
with  the  guides  m  m  prevents  the  strap  from 
being  thrown  too  far  in  either  direction.  The 
bar  g  g'  is  moved  by  a  hanging  lever  h  t,  to 
which  it  is  connected  ay  a  pin  at  g',  i  being  a 
handle.  Instead  of  having  stops  on  the  bar 
g  g',  there  may  be  pUced  behind  the  hanging 


into  either  position — ^f  or  running  the  machine 
or  stopping  it. 

In  great  lengths  of  shafting,  it  will  be 
necessary  to  have  means  of  coupling  or  joining 
up  the  short  lengths  in  which  it  is  mode. 

In  Figure  46  are  illustrated  two  fotms  of 
permanent  couplings,  both  of  which  are  very 
satisfactory  in  practice.  The  first  is  the  neater 
of  the  two  in  appearance ;  but  the  second  has 
the  advantage  of  allowing  the  shafts  to  be  dis- 
connected if  required  for  a  time. 

There  is  also  a  third  kind  of  coupling  shown, 
which  is  properly  termed  a  clutch,  and  which 
is  employed  where  it  is  frequently  desirable  to 
disconnect  certain  shafts.  For  instance,  if  all 
the  machines  in  one  department  of  a  mill  or 
factory  are  occasionally  standing,  it  is  no  use 
to  have  the  shafting  running  there  absorbing 
power  by  its  friction,  wearing  itself  out  for 
nothing,  and  wasting  oil  in  the  bearings,  a 
and  b  are  the  ends  of  two  pieces  of  shafting 
required  to  be  coupled  together.  The  ends  are 
cut  half  away  so  as  to  fit  together  as  shown, 
truly  bearing  against  each  other.  These  are 
held  together  by  a  cast  steel  cylinder  c>,  which 
is  retained  in  position  by  small  bolts  and  nuts, 
as  shown.  Sometimes  cast-iron  couplings  are 
used ;  but  it  is  much  better  to  have  them  of 
steel,  which  is  more  reliable. 

In  the  second  example,  d  and  e  are  the  ends 
of  the  shafts  to  be  connected,  which  are 
brought  so  close  together  as  almost  to  touch  at 
the  ends.  On  each  end  is  fixed  a  disc,  as  shown 
at  /  and  g.  These  discs  are  secured  to  the 
shafts  by  bolts  and  nuts  as  shown,  and  are  also 
bolted  to  each  other,  so  that  the  motion  of  one 
shaft  is  communioated  to  the  other. 

If  the  shafts  are  required  to  be  temporarily 
disconnected  from  each  other,  the  bolts  con- 
necting/and g  are  withdrawn,  and  they  are 
thus  left  free. 

h  and  i,  in  the  third  view,  show  the  ends  of 
two  shafts  carrying  the  reciprocal  parts  of  a 
clutch,  by  which  they  can  be  instantaneously 
connected  or  disconnected. 

^  is  a  thick  disc  of  cast  iron  or  steel, 
secured  to  the  shaft  by  the  key*r.    In  the  face 


/-  /   a.'^s 


of  this  disc  are  sunk  two  recesses,  mm,  I  ia 
a  disc  keyed  at  «  to  the  shaft  i.  Upon 
its  face  are  two  projections,  which  fit  into 
the  recesses  on  the  face  of  the  disc  k.  At  the 
back  is  a  circular  prolongation,  with  a  groove  o, 
into  which  the  forked  end  of  a  lever  working 
en  the  dead  centre  p  takes.  ^  is  a  handle 
to  work  the  lever.  By  pushing  this 
handle  to  the  right,  the  disc  I  is 
moved  in  the  direction  of  the  arrow, 
the  clutch  is  closed,  and  the  two  shafts 
revolve  together.  By  moving  the  handle  q  to 
the  left  the  clutch  is  again  thrown  out,  and 
the  shafts  disconnected.  In  some  machine  tools, 
such  as  lathes,  the  speed  is  required  to  be  varied 
according  to  the  size  of  the  work  being 
operated  on  and  the  material  of  which  it  ia 
composed,  so  as  the  shafting  is  assumed  to  be 
always  running  at  a  uniform  speed,  there  must 
be  some  intermediate  arrangement  between  it 
and  the  machine,  to  allow  of  the  speed  of  the 
latter  being  varied  as  occasion  may  require. 

In  Fig.  47  is  shown  an  arrangement  of  speed 
pulleys,  as  they  are  termed,  a  and  b  each  con- 
sists of  a  number  of  pnlleys  of  different 
diameters  made  in  one  piece,  one  being  keyed 
to  the  intermediate  driving  shaft,  and  the  other 
to  the  first  driving  shaft  of  the  machine  ;  tf  is  a 
strap  connecting  the  two  sets  of  pulleys,  whieh 
are  turned  of  such  diameters  that  the  strap  la 
the  right  length  for  any  pair  of  them. 

If  a  be  the  intermediate  driving  shaft,  then, 
as  the  strap  is  shown,  the  lower  shaft  and 
machine  to  which  it  is  attached  will  have  the 
highest  velocity  ;  if  the  strap  he  shifted  on  to 
the  pulleys  rfrf',  the  maohiuA  ^^^q^k^  -^f^\»t^- 
duoed,  aaai^L  %\XVV  lQct>Cii«t  M\Is\a^\»TK^Nsi  ^-tj^**. 


lever  a  transverse  bar  with  a  couple  of  notches 

in  ^it,  |into  ^whioh  it  wiU  spring  whsa  ixyd\Q^\Th\a^t«DL*|^«msa\k  Sa  «^aKi  «OTasJcai3«^  ^»ft^  Vit 


BNGLISH   MECHANIC  AND   WORLD  OF  SCIENCE:   No.  1,159.  JUNE  10,  ISST. 


continnciiis  '■  feeds,"  eooh,  for  instoQoe.  as  aro 
icqnired  in  drilling  anij  boring  machines. 

When  two  abafte  lie  ia  the  aune  plane  at  an 
9tTi|:te  to  one  Haother,  as  shown  b;  a  and  b  in 
Pig.  4S,  motion  may  be  most  oonvenieatly 
tTantimitt«d  f ram  ono  to  the  other  by  raennsot 
teTelled  toothed  wheels,  u  shown  at  e  and  4. 
The  ends  of  tbe  shafbi  are  supported  by  bear- 
!n^/e  plaoal  immediately  behind  the  berel 
irheela.  oi  when  the  latter  are  very  heavy  the 
■hafu  may  be  prolonged  through  them,  and 
their  ends  anpporteil  in  socket  bearings— in  tha 
iriock  shown  by  dotted  lines  at  j. 

luthecAse  ebownat  Fi^- 144,  it  was  pointed 
Dnt  that  when  the  strap  is  used  theahafu  oaii 
Dbly  be  ma  in  one  direotion  :  if,  then,  it  ia  re- 
quired to  bare  them  capsbio  of  running  in 
either  direction,  the  strap  must  be  dispensed 
with,  and  a  vertical  shaft  interposed,  having  a 
bevel  wheel  top  and  bottom  to  gem  into  other 
berel  wheels  on  the  shafts  a  and  b. 

Another  land  of  reversing  gear,  coasistiQg 
ef  pUin-toothed  or  spnr  wheeia,  is  shown  in 
¥ig.  49.    a  id  the  dririog  wheel  Bied  apon  a 


disadvantage  of  putting  an  end  i 
boa  rings. 

(7b  fe   COBdHwJ,) 


POETABLB  BICTCLB  AMD  TRICYCLB 
SHELTERS. 

MESSRS.  CROMPTON  and  FAWKE9,  of 
Chelmsford,  send  ns  partioutara  of  their 
Bw  portable  bicycle  and  trioyole  shcltorfl, 
hioh  may  be  interestiog  to  many  readers. 
The  shelters  are  equally  as  useful  b^  tool- 
honses,  tennis  sheds,  &a.  These  are  made  of 
best  seasoned  timber  framework,  pat  together 
with  bolte,  80  that  any  amatonr  oan  easily 
them  or  take  tbem  to  pieces  in  a  few 


shaft  i,  npon  whioh  ia  also  placed  a  rocking 
fiame  carrying  dead  centres  A  and  /,  whioh 
Berve  aa  bearings  for  the  two  spur  wheels, 
S  and  r,  which  are  in  gear  with  each  other, 
e  being  ali»  ia  gear  with  the  driving  wheel  a, 

Aa  shown,  tbe  wheel  t  is  in  gear  with  the 
machine  wheel  e,  keyed  on  the  shaft  d.  and  tbe 
wheels  will  be  revolving  in  tbe  directions 
shown  by  tbe  arrows  marked  near  their  pitch 

If  now  the  frame  h/b  be  moved  about  ite 
centre  of  oecill&tioa  6  in  tbe  direction  of  the 
nrrow  i,  the  wheel  n  will  be  thrown  oat  of 
Ileal  with  the  wheel  c,  and  the  wheel  g  will 
fall  iuto  gear  with  it,  whereby  the  mntton  of 
the  wheel  e  will  be  reversed. 

It  should  be  noticed  that  tbe  wheels  e  g, 
turn  in  suoh  directions  that  wbiobever  ia  in 
gear  with  e  has  a  tendency  to  remain  so,  ao 
there  ia  no  danger  of  their  working  oat  of 
gear,  and  all  that  is  necessary  is  to  place  two 
Atope  in  tbe  frame  of  the  machine  to  limit  the 
travel  of  the  frame  A/ A,  which  may  be  con- 
veniently manipolated  for  reversing  by  means 
of  a  handle  at  l: 

By  varying  the  sixes  of  the  wheels  g  and  r. 
difTerenc  velocities  may  bti  given  fur  thedifferenC 
directions  of  motion. 

For  some  claasea  of  heavy  mill  work,  mortise 
wheels  are  run  in  gear  with  iron-tootlied  wheels. 
The  mortise  wheels  are  of  oast  iron  ;  hat  instead 
of  having  teeth  on  their  peripheries,  there 
sluts,  and  into  tbc^e  alots  are  htted  tueth  made 
of  sume  hard,  tough  wood,  ^uch  as  hornbeam. 
Thci-o  wheels  work  very  smoothly  with  jron- 
tootbed  pinions,  and  it  has  been  found  that  ia 
some  cases  the  wooden  teeth  will  outlast  the 

Where  very  heavy  gearing  ia  used,  it  is  sorae- 
timcs  thought  advisable  not  to  make  the  wheels 
wiib  teeth  exleading  right  across  the  face,  but 
to  divide  them  up  as  shown  in  Fig.  50.  This 
woald  uecutinly  Mnd  to  give  a  more  ci 
io/i/  tbaii  whea  the  single  teeth  co, 
cpu'm/j-  incii    action.      ObUqae   teeth   wouiA 


minutes.  A  wood  door,  painted  chooolate,  is 
provided  at  one  end  with  a  galvanised  padlock 
and  key.  Tbe  exterior  is  covered  with  best 
galvanised  corrngated  sheets,  all  cat  to  proper 
sizes,  and  galvanised  screws,  washcia,  fasten- 
insB,  bolts,  to.,  are  included. 

Fig.  1  is  specially  adapted  (or  bicycles,  and 

lift,  high  to  eaves  (the  lowest  part).     Fig.  2 

is  5tt.  high  to  eaves.   The  door  can  be  at  either 

end,  but  will  be  sent  as  in  sketch,  at  left-hand 

ond,  nnleas  otherwisa  ordered. 


PHOTOGRAPHY    IN    NATURAL 
C0L0TJB3. 

THE  above  heodiog  baa  recently  appeared  in 
the  columns  of  the  daily  Press,  and  ander 
it  some  extraordinary  statements  have  been 
made  by  writers  wboareobvionalynnacquainted 
with  the  rudiments  o(  optica  and  cbemiatry. 
We  have  before  ua  a  card  inviting  someone  to 
an  ioapeotion  of  samplea  product  by  "  a  new 
process  of  photography  in  natnral  colours," 
and  to  witoesH  the  "  method  of  production." 
The  colouring  of  the  photograph  a  was  excellent 
— it  could  not  bo  butter  ;  but  it  was  not  what 
the  scientist  nnderatanda  by  photography  in 
"  natural  coloura."  Tbe  process  is  based  on  a 
patented  invention  of  SI.  L.  J.  H.  Cellerier,  of 
Paris,  and  consista  in  tbe  following  opera- 
tions: — (I)  Tbe  coloratioa  in  uniform  tints 
without  any  modelling  or  imitation  of  forms 
and  without,  any  shades,  either  by  hand,  with  a 
brush,  or  by  chroniolithographiu  printing,  of  a 
paper  specially  prepared  ;  this  coloration  being 
guided  by  tbe  aid  of  irauBpirenoy  on  an  ordi- 
nary photogrophio  positive  of  the  object  to  bo 
reproduced  in  colours  or  by  reflection.  (2) 
The  formation,  inclepeudently,  of  an  image  in 
the  form  of  a  transparent  pellicle  obtained  by 
photographic  impression  without  colours,  and 
producing  exclasivety  all  the  forms,  meixotints, 
and  shades  of  Che  object  to  be  reproduoail.  (3) 
The  joxtapoaition,  snperpositian,  or  intim!' 
union  of  tbe  produoi^  of  tbe  above  two  pi 
ces^ctf  or  operations.  First  there  ia  prepared 
glassor  paper  on  ordinary  photographic  positive 
of    the    object    or    person    to    be  reproduced. 


Opposite  this  positive,  so  as  to  get  the  image  of 
it  by  transparency  or  by  reHeotion  with  theaid 
of  suitable  mirrors  arranged  for  the  parpose.  is 
placed  a  sheet  of  paper  prepared  with  arrow- 
root, or  salted  or  albumenised  paper,  or  cetrariot 
paper  or  other  analogous  paper  after  having 
moistened  it.  Upon  the  image  thus  obtainsd 
by  transparency  or  b;  reflection  there  is  applied 
with  a  brush  honey  and  aniline  or  other  colours, 
the  colonrs  indicated  by  the  model  to  be  ropro- 
duoed.and  this  in  simple  uniform  tints  withoot 
any  imitation  of  forms  or  any  shades.  TheM 
oolours  can  be  vegetable  or  mineral ;  tbe  Utter, 
whioh  cannot  be  employed  iu  any  salts  of  silvei 
prooesa,  give  in  certain  tints  a  greater  vivaoig 
and  more  diversity  iu  each  tint.  This  work  u 
effected  without  difficalty,  as  the  operator  hu 
only  to  follow  tbe  ooatoura  indicated  by  tiu 
transparent  or  reflected  image  without  tronOliii[ 
himself  with  shades  or  imitation  of  forms.  Bj 
this  method  of  distribnting  the  colours  thare  ii 
the  advantage  of  operating  upon  immaculste 
paper— that  ia  to  say,  paper  free  from  pI^ 
liminary  work  for  obtaining  the  visible  fornu 
or  designs.  On  this  point  depend  the  vivaoilj 
of  the  colours  in  tbe  proofa  and  exactitad«ia 
tbe  details.  When  all  the  colours  in  nnilom 
tints  have  been  thos  applied,  they  are  Qzed  in 
a  bath  formed  of  about  2i}0  parts  of  alcohol  si' 
m-  Baum*  and  50  parta  of  aceiic  aoid.  Wliui 
it  is  required  to  produce  a  large  number  of 
copies  of  tha  same  subject,  instead  of  appljii; 
Che  oniform  tinu  on  the  paper  aa  above  de- 

ibed,lJieaaualohramDlithoeraphu:pr[Meuc> 
ore  ntilised. 

The  second  operation  can  be  performed  it  tlie 
—me  time  aa  tbe  first— that  is  to  say,  irnt- 
pendently.  Tbe  negative  which  has  servsJ  foi  | 
the  production  of  the  positive  employed  ia  the 
first  operation  ia,  by  means  of  tbe  ordinstj 
photographic  apparatus,  used  to  obtain  s  posi- 
tive proof  without  salt  of  eilver  on  a  rarboa 
paper  prepared  specially  in  view  of  its  amplo;- 
mant  iu  carrying  out  this  invention,  with  lulf 
the  colouring  matter  usually  employed  lor 
printing  from  strong  negativea,  or  withone- 
third  o(  tbe  oolouring  matter  for  feeble  negi- 
tives.  Thia  paper  ia  previously  sanaitised  oj 
meaue  of  bichromate  of  potash  or  of  ammonia 

from  2  to  4  per  cent.  The  imige  is  develtipai 
against  or  upon  a  fine  glass  previously  waied 
or  coUodioniaed,  and  submilt^^d  to  hot  wstet 
without  intermission  at  from  40'  to  50' centi- 
grade. This  development  of  the  image  agaioflt 
the  glasa  thus  prepared  baa  for  iu  object  W 
allow  of  the  ulterior  transfer  of  thia  imige  i° 
the  form  of  a  thin  pellicle  above  the  coloured 
silhouette  obtained  by  the  first  operation.  The 
glass  baaring  the  developed  ima^e  ia  afwrwordj 
submitted  to  a  bath  coni posed  of  about  10  parB 
of  rectified  alcohol  and  e  parts  of  water  W 
hasten  the  deeiooation  ;  on  the  glaas— thatis  M 
say,  on  the  image — ia  applied  a  layer  of  gelatuw 

10  per  cent.,  after  whioh  a  complete  deaic- 

ticn  is  allowed,  Thia  coat  of  gelatine  ia  in- 
dispensable,  in  order  that  in  the  aubaeqnenl  ot 
third  operation  the  image  which  is  to  be  in- 
timately united  to  the  paper  product  of  tbt 
first  operation  may  leave  the  glass  with  ia 
B  mall  est  meMO  tints,  which  would  be  imposiililf 
without  this  precaution. 

The  product  of  the  aocond  operation  isappW 
with  mathematical  exactness  upon  the  ptodnil 
of  the  firet  operation,  so  tbat  tbe  photograpiiit 
image  of  the  second  shall  strictly  coincide  "illi 
the  coloured  ailhou«tt«  of  the  first.  It  majbt 
here  remarked  that  it  ia  the  chemical  pellicle- 
boroe  provisionally  on  the  glass,  that  oubs 
the  third  operation  poasiole — ^that  is  to  ■!, 
that  tbe  pellicle  and  the  coloared  silhoaeW 
coinciding  matbemitiUiillj  are  arrangoi  ijl 
their  true  sense.  Toesa  two  proofs  being  iw 
in  contact,  the  glasa  bearing  the  resnit  of  tlu 
second  operation  is  left  tocompletedesioeatiix^ 
After  several  houra  iiesaic4t,ion  a  reprodncQos 
of  the  object  ia  obtaiued  foil  of  life  witbiU 
its  varied  colours.  Tub  proof  or  picture  dio 
produced  ia  very  artiatic  and  ot  great  lustre  M 
freshness,  which  is  spL'ci,illr  due  to  the  imiU 
amount  of  colouring  matters  in  the  oaibon 
paper  employed  in  the  necund  operation  w 
obtain  tha  transparent  photugrapuio  pelliol!- 
The  proofs  or  picture:*  are  afucwarda  &ied>til 
rendered  unalteraole  b;  a  Oith  of  alum  si  ^ 
par  cent.  After  washing  they  cau  be  applied 
to  cardboard  and  liniahed  iu  the  usual  nj- 
Sometimes  there  is  iiitcrpoaed  between  t&s 
chemical  pellicle  anil  tns  coloared  papa  * 
layer  of  albameu  co.igalated  by  rMCifledktogkpl 
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or  a,  layer  of  g-eUtine.  This  Beparating  Injer 
gives  a  cerUiin  depth  of  appearanoe  and  a  verj 
utiatio  effeat. 

Siiioe  the  origiiul  patent  waa  obtained  tbla 
piooen  ha«  been  improved  and  aimpliSed  bj 
Mr.  B.  W.  Parkea,  and  the  resnlti  produced  ■ 
be  MOi  at  the  Pall  Mall  Galter7,  where 
CellSrier  Sjndioate  have  on  view  a  nambei  of 
photographio  portrait*,  which,  so  fat  aa 
colouring  goes,  leaves  nothing  to  be  desired, 
except  the  leal  photography  in  natural  oolonrs. 
The  prinoipal  improvement  effected  by  Mr. 
Parkes  relates  to  the  method  of  colouring, 
■wbicll  prooesB  ha  has  greatly  simpliBed  without 
itnpkiriiig  the  eSeotiveneas  of  the  pictare.  la- 
etead  of  employing  the  akotohing,  oolonring, 
knd  tianafetring  ^rooeesea  of  M.  CoUeriei, 
which  oocnpy  oonaiderable  time,  Mr.  Parkes 
aimpi;  eoloars  the  back  of  the  positive  film 
direct  with  ordinary  ooloars,  laid  on  in  a  kind 
of  d«bbing  manner  with  the  finger.  After 
lutfing  been  ooloared,  the  film  ia  tranafened  ' 
the  final  anpport,  which  may  be  either  paper 
O&rdboard, 


nJHT'S  PDMCHING  MACHIHH  FOR 
OAS  PIPES. 

IN  the  annexed  engraving  is  illantrated  a 
simple  bnt  nseful  Ions  of  punching 
macbjoe  for  perforating  gas  tubing  in  " 
Jnannfaoture  of  devices  for  illnminationa. 
tool  will  obviooaly  be  usefal  for  other  parposes, 
but  it  has  been  brought  oat  by  Mr.  Flint,  of 
BaUnc«-Btreet  Ironworks,  Bath,  expressly  for 


pimehing  gas  tabing.    The  tronbte  and 


',  which  drive*  the 
poncb  cleanly  in  Sne  bolea  through  copper  and 
boas  tubes,  and  also  tbcougb  iron  pipe  if  it  is 
nioked  previously  with  a  file.  The  maker 
Mys  he  has  punubed  over  one  hundred  holes  in 
a  minute  io  copper  tube ;  hut  that  ia  not  so 
much  a  recommendation  of  the  tool  aa  the  faot 
that  it  drives  the  punch  through  the  metal 
vithont  mnoh  lisk  of  breaking  it,  and  the  holes 
we  neoessarily  of  the  Bame  siie,  a  feature  of 
Importance  in  gaa  tubing  lor  illuminatioua. 


ICOECHEY'8   IMPROVED   TAPB    FOR 
CUTTING  SCREWS. 

THE  improvemecM  in  taps  for  cutting  screw- 
threads,  leoenlly  patented  in  this  couuCry 
on  behalf  of  Mr.  W.  Marchey,  of  Toronto, 
Canada,  are  ahown  in  tbe  nuneied  engravings, 
Fig.  1  being  a  perspective  view  of  an  improved 
Up,  and  Fig.  'i  a  longitudinal  section  of  the 
■ame.  Tbe  object  of  the  ijiTention  is  to  design 
•  tap  which  can  ha  readily  wit  to  oat  any  given 
Bumber  o(  threads,  and  having  done  so  to  be 
■ntomatioally  thrown  oat  cf  Mtion  ao  that 
the  tap  may  (w  withdrawn  straight  from  the 
knie  vithoat  tbe  neceaaity  of  u"'"™winir  ii 
file  deriiM  oonalstB  essentially  of 


fitted  ioto  and  pivoted  in  alota  made  in  a  i 
drel  having  a  hole  in  its  centre  to  recei 
spindle  arranged  to  expand  the  cutters, 
adjuatnbly  connected  to  a  cotter  extending 
aide  of  the  mandrel,  and  having  an  adjastalile 
gauge  which  can  be  readily  set  to  come  in  con- 
tact with  the  surface  of  tbe  article,  being 
screwed  to  gange  tbedeptbat  which  the  screw- 
ootting  shall  cease,  and  by  pusbing  the  inlemal 

Siudle  clear  of  the  pivoted  cutiera  permit 
eir  springs  to  throw  them  out  of  action.  A 
represents  a  mandrel  made  any  required  siie, 
and  deaigned  to  Gt  into  a  machine,  or  it  may  be 
made  la  be  operated  by  an  oidinaiy  band- 
wrencb.  B  is  a  spindle  inserted  into  a  hole 
made  in  the  centre  of  the  mandrel  A.  One  end 
of  the  spindle  has  a  thread  oat  on  it  to  sorew 
into  the  cotter  C,  which  paasea  through  the  slot 
D  made  in  the  mandrel  A,  immediately  behind 
the  hole  into  which  the  spindle  B  ia  placed. 
E  represents  the  screw-catters  wbiob  are  fitted 
into  Blots  made  in  the  mandrel  A,  and  are  each 
pivoted  at  u  to  the  mandrel.  F  represents  a 
spring  which  is  placed  below  each  cutter  K 
behind  its  pivot  a,  the  expansion  of  the  springs 
causing  the  ends  of  the  outtera  S  to  (all  in 
towards  the  centre  of  themaudrel.so  that  when 
the  springs  F  are  permitted  to  act  the  cutters 
will  be  carried  clear  of  tbe  thread  being  cut, 
thereby  enabling  tbe  ready  wilbdrawal  of  the 
tap  wilhoQt  tba  necessity  of  unscrewing  it. 
G  is  a  head  formed  on  top  of  the  cotter  C,  and 
fittinjf  the  outside  of  the  mandrel  A.  This 
bead  Q  baa  a  bole  through  it  to  permit  the 
passage  of  tbe  gauge-rod  H,  which  also  pasees 
tbrocigb  a  hole  in  (be  guide  I,  formed  upon 
attached  Do  the  mandrel  A  aa  indicated.  A  si 
r  J,  screwed  into  the  head  O,  provides 
LB  for  holding  tJie  gauge-rod  U  in  any  de- 
sired position.  A  tapered  btod  i  is  formed  on 
the  end  of  the  spindle  B,  and  inward  projec- 
tions d  are  formed  on  the  end  of  each  ouitet  E. 
Wlien  tbe  bead  i  is  inserted  between  the  ends 
of  the  cutters  E,  tbe  cutters  are  held  out,  as 

dicated  in  Fig.  1,  and  when  ao  held  will  cut 
the  thread  they  are  intended  for, 

In  operating  tbia  improved  tap  the  patentee 
first  adjualfi  the  gange-rod  U  bo  that  its  end 
ehall  come  against  the  aarface  of  the  article 
being  tapped,  about  tbe  time  that  it  ia  wished 
to  etop  tbe  cutting  of  the  thread.  The  gauge- 
rod  is  thus  pushed  back,  and  as  it  ia  oonneotad 

the  cotter  C,  the  latter  ia  pnsbed  back  with 
and  the  h^od  b  of  the  apindlu  B  is  thereby 

itbdrawn  from  between  tbe  inward  projec- 
tions d  on  the  cutter  £,  thereby  leaving  the 


cutters  free  to  be  acted  upon  by  tbe  apringB  F, 
nhioh  cause  tbe  cuttera  to  spring  inwMdly 
towards  the  centre  of  the  spindle,  thereby 
carrying  them  free  of  the  thread  just  cnt  ai^ 
enabling  tbe  tap  to  be  palled  out  without  Ulb 
necessity  of  nnmciewing  it.  When  the  mandrel 
A  is  connected  to  a  drming-machine,  or  othec 
spindle,  weighted  orotherwiBe  arranged  to  aprinff 
back  when  it  baa  reached  tbe  end  of  ita  stroke, 
an  arrangement  ia  provided  for  re-eipaudinp 
the  cuttera  £  so  as  to  be  readv  to  tap  the  next 
bole.  This  may  he  accompHeheU  by  pivoting  at 
it  a  lever  K  or  ita  equivalent  to  some  stationary 
part  of  the  machine,  and  against  which  tlu 
head  G  strikes  when  the  mandrel  is  brought 
hack.  In  this  way  tbe  cotter  C  is  pushed  for- 
ward, and  as  the  spindle  B  isattoched  to  it  the 
latter'a  bead  b  is  pushed  between  the  cutten 
E,  thereby  causing  them  to  expand.  By  screw- 
ing the  spindle  B  into  tbe  cottiir  C  it  can  be 
readily  adjusted  so  that  tbe  bead  b  will  not  be 
pushed  forward  further  than  ia  neceasuy  to- 
expand  the  cutters. 


OZTSEH  AS  AN  ANTIPTBEIIC. 


igh  Tension  npon  the  Animal  Organism, '  aud 
uie  Bmonnt  of  original  inveBtigation  reporteil  in  it 
may  well  Kroe  to  justify  the  presi-"  -'  '  ■*■- 
.__j :_   J-,pBrtjng  from    the    1'- 


by  sabmittin^  rabbiti 

daced  at'a  lower  preiiure  Iban  7(iOmm.,  or  five 
times  the  ordinary  Uniiou  of  Che  oxygen  in  ^e 

lojuuru  ia  tbe  Dhambei  pieiealcd  a  temperature  of 
37''J°  C  Ac  still  higher  pirreures  of  pure  uiygta 
greater  falls  of  temp?  rsture  cocnrred.  The  highHC 
leoBiun  at  which  eipecimeDts  were  made  nu 
l,fi-JOaim. ;  this  reduced  a  rabbit's  temperature  in 
anbui)rf[cjmaH'4''IiiB3'2'.    Thegeaeral  rfieDtontbe 

duce  a  temporary  toijior,  aud  they  oame  ooC  uf  the 
ohimbet  oo»ered  wich  moisture ;  ia  s  ve^  shore 
time,  however,  tbey  entirely  recovered  tbeii 
ardiuary  oooditiou.  Some  experiments  were  sliu 
made  on  the  efieot  of  oxygen  off  high  tension  oothe 
febrile  state,  by  inducing  lepticKmia  in  vabbiu 
and  ooropaiing  toe  conne  ot  Mw.  A™«»»».  la.  "*»?» 
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viding  meuii  for  Ukioe  up  t 
fbtstohea.     The  ipeed   ii  furtb 


lUd   OODKqi: 

LDgle  at  wbioh  'the  belt  is  beat  aver.  By  thii 
aeuu  the  ■nrfaite  of  ooataot  between  the  belt  uid 
be  driving  pnlle;  aan  be  incireued,  and  tbo  alack 
uC  the  bell  taken  ap,  thus  at  the  lame  time  giriog 
~  adhesion  equal  to  that  of  a  Iodr  belt,  and  pio- 
-       -   ■  ■  ■■        ^    ■caatbebelt 

.       ..      niihedbfa 

-_        -    iutercal  ipar  nheeU  and  piniuui. 

I'he  oombination  givei  a  moet  efiective  drive,  pet- 
fratly  DoiBeleui,  ocaapjing  do  mora  epaos  than  the 
ear  for  reduoing  the  apeed  of  a  iteam  engine,  and 
nder  perf  eat  oontrul. 

The  printine  maobiae  i>  of  Heure.  Mather  and 
'latt'a  Ut«at  deaign  for  printing  cloth  np  to  3-lin. 
ide,  with  fiom  one  to  tan  ooloaii  BimQltaneaujlj, 
■  epeod  of  30  yards  per  minnte.  Tbo  machine 
— —  for  the  dootoi 


ong  rolle> 

.hat  it  oai 
■heViiM 


TBAHSHI38ION  OF  POWSE  AT  THB 
MANCHESTER   EXHIBITION. 

ALTHOUGH  much  attention  haa  been  given  to 
the  tranaoiiBiioD  ot  power  by  eleotrioity,  and 
itj  application  to  electrical  tramways  and  railwsyi 
and  the  utilisation  of  water-power  at  a  diitince^ 
the  distributiun  uC  power  by  this  meana  in  work- 
■ho[i^  tactoriea,  shipyard',  and  aimilar  plaoea  haa 
leoeived  cumiiar^tively  little  attention.  At  th« 
■ime  time  Ukic  is  no  donbt  that  there  is  in  tiiit- 
diieetion  a  v<  .y  wide  Held  for  the  nsa  of  electrical 
miitors.  T.NB  le  especially  so  in  thoac  works  wbere 
for   v^ioui  icaaons  the  priDcipil   machines  and 

■baftiiig,  but  hare  each   an    Independent  engine. 
Su-ra  i»  the  cass   in   printing  worka,  wliere  each 
printing  mdchiue  ia  driven  bv  its  own  engines  ;  alao 
in  paper-mills,  iu  rolling-mills,  and  in  many  ahip- 
building  yarda,  and  other  large  engineering  ahcpe, 
where  the  heavier  tooia  are  neceaaarily  distributed. 
over  a  large  urea,  and  where  it  is  important  to  have 
complete  contrul  over  esch  individaal  tool.     It  ia 
with  the  apecial  intention  of  showing  the  applica- 
bility of  the  electrical  driving  in  these  caaes  and  its 
advantages  that  Measra.  Mather  and  Piatt  have 
designed  tbeir  exhibit  at  the  Mincfaeatei  Bibibi. 
tian.     Aa  a  typical  case,  and  one  in  which 
ditiona  to  bu  met  are  most  stringen 
okoeea    one    of    their    ten-colonr    oal 
machines,  for  printing    calioo    with    ten   coIol 
■imnltaneDusly.  If  electrical  driving  ean  be  pror 
to  be  advantageous   and   economical  for   cumpl 
stachinery  uf  tbia  cUaa,  where  a  alow  apesd  un^ 
the  moxt  perfeot  control  and  at  the  same  time  bi 
efficiency  are  esaential,  there  ia  no  donbt  aboat 
applicability 


illey  with  i 
ntahing  th 


that  in  others  kept  under  ordinary  atmospheric  fmplojed.  The  jockey  pulley  mna  on  a  atnd  fixed 
Donditiona,  wi'.h  the  general  reiolt  that  pyrexia  Lin  an  arm  projaeting  from  the  dynamo  bed,  and 
appeared  l^i  be  reduced  by  the  aojoom  in  the  I  liean  againal  the  alack  aide  of  the  belt.  By  an 
oiyjeu  i-bambcr.  Id  one  eaae  two  rabbits  were  ,  Hrrangemcnt  of  worm  and  wheel  the  arm  can  be 
aaah  iDociil»ltd  with  a  cobio  eeatimbtre  of  aerons  raised  or  lowered,  moving  the  looao  pul[i 
flaid  with  a  putrid  smell  from  a  dead  body.     One         '  ■>      ■  -■     .   • 

of  them  was  then  subjected  for  two  hours  to  the 
action  of  oxyeen  of  a  tension  seven  times  higher 
than  that  which  it  has  in  the  air.  Foot  boure 
•ubsequentlf  the  temperature  ahowed  a  reduction 
of  1-r  C,  the  temperature  of  tbe  other  rabbit  at 
the  same  time  being  3~  U.  higher  than  the  nonnal. 
The  next  day  the  body  beat  of  the  first  rabbit  was 
I'i'  C.  and  the  second  31  C.  above  the  DormaL 
"Die  first  was  replaced  in  the  oxygen  obambernadgr 
tb*  sime  pressuri^,  and  for  the  same  length  of  time 
as  before,  which  reduced  tbe  tempcratore  'i-T — 
Ibat  is  to  say,  to  0  7'  1>elow  the  aoriital.  On  the 
third  day  it  tvas  onlv  I'C.  above  the  normal, 
while  the  second  rabbit  died.  No  further  treatment 
was  resorted  lo,  and  on  the  fourth  day  the  first 
rabbit  had  regained  its  nonnal  physiologioal  con- 
dition, ll  was  found  in  the  various  experimenla 
made  that  when  a  small  qoautity  of  septic  matter 
unljwai  iairod'ii'ed,  a  tingle  teaaion  in  the  oxygen 
chamber  was  andicicnt  to  destroy  the  effect  of  the 
Tims;  but  that  if  a  bigh  degree  ot  sepsis  was 
induced,  the  poi^oa  was  only  partially  destroyed 
by  a  single  aession.  Dr.  Valcnruela  then  made 
•ume  observations  on  patienla.  A  young  man  waa 
attacked  by  pneumonia,  affecting  both  lungi,  on 
April  2(>th.  On  the  morniug  of  tbe  27ch  the 
temperature  was  '-•'••■S'  C,  and  lo  the  evening  JO'4'. 
He  was  then  put  >nlo  tha  pneumatic  chamber  con- 
taining pure  oxygen  at  a  presanre  of  1150mm,,  or 
■ix  timea  the  ordinary  tension  of  atmospberia 
oxygen,  for  an  hour,  after  which  his  temperature 
was  I'T'  C.  lower.  The  next  morning  it  was  33'^". 
A  second  aetsion  in  the  chamber  produced  no  imme- 
di:ita  reduction,  bat  four  honra  later  the  tempera- 
tare  was  B9  0'.  That  evening  it  waa  39'&',  and  it 
gradually  returned  to  normal,  though  no  farther 
seiiions  in  the  oxygen  chamber  were  ordered. 
Tbe  man  made  a  rapid  recovery.  Dr.  Valenzuela 
likewise  mentioned  some  other  oEues  of  pneumonia 
and  tnbercnloais  on  which  tbe  oxygen  treatment 
appeared  to  bavc  a  beneficial  action. — Laucel. 


fitted  « 


ranaverse  motion  for  the  doctors, 
steam  drying.  To  work  it  at  full 
15  tfl  20  horse-power  it  required.  In 
t  the  pattern  it  is  essential  that  tbe 
I  machine  thonid  be  so  under  control 
remade  lo  "oreep"  round,  and  can  be 
k  fraction  of  a  revolution,  so  as  to  enable 


the  building-— a  point  of  sonsiderable  importance 

when   the  operations  carried     on    require    great 

clesnliaess.     Briefly,  tha  advantages  of  the  aystem 

of  electrical  motors  for  the  diitribntion  of  poiru 

may  be  anmmarised  :  1.  Greater  economy  in  eon- 

— iption  of   fuel.     S.  More  perfect  control  over 

1  individual  machine.     B.  Greater  oleanliecM. 

Dhe  availability  of  the  plant  used  for  the  dislrU 

ion  of  power  for  electric  lighting  and  other 

purposes,— TAa  SitclricUm. 

INBTANTAHE0U8       PHOTOGILAPaT 

WITH    3IA0HXSIUH    UOHT.* 

By  Db.  H,  W.  Tooeu 

IKSTANTANEOUS  photograph*  are  nowoon- 
atantly  being  produced  by  every  amateur,  lo 
that  when  taken  in  tbe  oidinary  wajr  by  dayli|^i 
there  is  nothing  in  them  to  eioile  special  attentioi. 
Instantaneone  pbotography  by  artificial  light,hoT- 

laaf-'- 


I  throttle  valve  on , 

ipindle  being  fixed  eonveniently  aooes 
irinling.  But  a  at«am-engine  most 
ibeel,  and  tbe  valve*  cannot  be  inat. 
;1oaed,  ao  that  the  maobine   cannot  bi 


.... . «,- 

ataneously 
stopped  as 


dead  pointa,  leqi 
rlywheel,  and  the  oorrent  can  ba  instantaneously 
shut  ofi,  and  oonnequently  the  machine  brought  to 
u  stand  more  rapidly  than  is  possible  with  steam- 
,!ngtue  driving.  The  speed  ia  regulsted  hy  a 
4Wit«h-board  plsoed  at  one  side  of  the  machine  at 
ihe  printer's  right  hand,  arranged  to  insert  resia^ 
jnce  in  the  eircuit,  and  so  lowermg  the  speed  of  the 
motor  to  any  dcaired  extent.  The  whole  Soorapace 
covered  by  the  motor,  driving  gear,  and  resistance 
m  Booiewhat  less  than  that  which  a  ateam-englne 
would  take,  a  point  of  much  importance  iu  print 

Tha  earrant  ia  eonTeyed  to  tbe  motor  from 
jencrating  dynamo  by  an  insulated  copper  cabl 
aarried  under  the  floor  of  the  Exhibition  buildingi 
The  generating  dynamo  is  fixed  in  fha  dynam 
House  immediately  adjacent  to  Mesira.  Mather  am 
Platt'a  pair  of  vertical  enginea  and  dynamos  fo 
liKbtiUK  the  flue  art  seotion.  The  dittanoe  from 
fort^-five  yards,  but  this 
■"'  — "■  very  aligl  '  * 


Theg. 


greatly  increased  wi 
roportion  o" 
rating  dyni 

of  generating  25 


also  of  the  Hancheslei 


.  30  electrical   horae^ 
power  at  a  speed  of  950  revolutions  per  mi 
It  it  driven  by  a  donbla-oylinder  diagonal  ei 
_:.u  ...,7..j._q:.   j: .....  ,troke,  aud 


made  for  connecting  the  _ 
any  of  tha  four   dynamos   working 
scent  lamps  in  the  art  galleries.     The  whole  loss 
conversion  from  mechanical  to  electrical  powoi 

g  into  mechanical  power  does  not  exceed  25  pei 
nt.  This  is  fsr  more  than  oompenaaled  for  by 
e  tact  that  the  engine  driving  the   gt  ' 


worked 


nder  the  i 


raiet-l 


A  large  printing  maohini 
bibiced,  would  be  driven 
stancea  by  a  double  cylindi 


I,  aimilar  to  tbe  one  ei- 

ir  diagonal  engine,  with 
I2in.     -     ■ 


Tlie  star  whei 
achine   when  printing  at  tul 

luos  tbe  speed  by  gearing.   Be 


-  -    ,)Bsible  with „.. 

driving  direct.  No  better  illustration  of  tb 
could  be  atlorded  than  the  taot  that  actnally  .. 
smaller  engine  it  employed  for  driving  the 
generating  dynamo  than  would  have  been  e~~ 
played  had  the  printing  machine  been  driv 
direct.  In  a  large  print  worka,  whara  tbi 
are  a  con aiderablennmberof  independent  machin 
the  advantage  wiU  ,be  atill  more  conapiauous,  f 
in  place   of  a     separate     small    engine    to    each 


,    working 


aaoht 


in  order  to  obtain  good  efficiency  without  I 


I    engine    U. 

•  with  low  . 
ire,  often  with  sonsiderable  back  pres 
[euerating  under  oonditioi.a  where  high 
i  ia  im possible,  a  single  high-class  angin 
ed,  workmg  under  the  most  favourable 
'-h  high ■ '-'-'- 


J   of   tha  '^Berlin '  Society  for  the  Ad- 
aant  of  Pbotogrspby,  by  V 
.iethe,   the    process  e     ''   ' 


exciMd    maoh   i 


Mr.  G&dicke  staled  that  tbe    invenlon  of  Uit 
rocess  had  bscai  for  the  last  aii  months  engspd 
1  working  it  out,  but  had  only  ni 
oint  where  it  might  be  "^ 

'hey  used  iuagneainm,  h 


state,  aud  this  ii 


considered  as  practioL 
aX  had  abandoned  lb« 
a  metal  in  a  powdcnd 
mixture  with  salts  contaioisf 
.te  and  nitrate  at  potasaiua. 
This  bad  been  done  by  many  previootly,  bat 
hitherto  withont  oomplete  sucoess.  The  etseue 
process  ia  tha  employment  of  a  mixtnre  pio- 
dnoSng    auch    a    brilliant    light    and    horning  u 

"■ to  permit  tbe    photographing    insuc- 

if  living  objects.  InstautaJieouB  piotam 

jy  this  process  had  bean  shown  byKr. 

iiUdioka  at  the  meeting  held  on  March  Ilth,  but 

one  had  guessed  the  meana  by  which  they  bad 

.    m  produced,  although  a  livelj  interest  was  Jis- 

played  by  the  members.     Tlie  method  emplojed 

perimentally  shown  byMr.  Gadickgst 

[  ot  the  15th  of  April,  since  whsnollitii 

red  in  the  same  path,  the  first  to  dan 

being  B.  Vugei,  jun. 

■"■--  ''■ y  of  Cildicke  aud  Miethe  ia,  ia  bet. 


taueously  of  lii 
produced  by  tl 


Thci 
like  th< 


t  Colu 


.  Wa 


1  too  much.  Sometimes  the  aittenwue 
itarUed  by  the  audden  blaze  thai  ■( 
looked  npon  aauocasHulpliot'igraph  as  onl  oftlit 
question,  since  the  violent  movements  of  theraodel 
excluded  all  hope  of  a  ahaip  picture.  Guiicke  sad 
Miethe  have,  huwevai,  shown  ua  that  inscantsteiiDi 
portraiture  is  quite  praoticable  by  the  meiu 
indicated. 

Still-life  anbjecti,  engiavings,  Ac,  bave  bees 
photographed  years  since  by  tha  light  from  boit- 

—    powder,  but  for  portraita  a  liatli 

issary,  and  this  Was  hit  upon  by 
Gildicke  and  Miethe  by  the  composition  of  U» 
r  extremely  rapid  combustion,  whicb 
they  have  brought  to  such  perfection  that  tbe 
burning  is  acoomplished  in  from  the  ,|,th  to  tbe 
ji,th  u£  a  second.     With  powder  tbnsprepsredtht; 

first  trial  succeeded  in  taking  a  photograph  of  t 
group  of  six  persona  in  adrawing-room  at  It  o'doet 
p.m„  using  two  igrammes  of  magnesium  powdet- 
Tbe  exposure  was  made  with  a  Steinbeii's  aplanstu 
lens,  using  full  aperture  at  a  diatanae  of  abcvl 
three  yards  from  the  aubjeot.  Tbe  sitters  were  ill 
startled  hy  the  audden  glare ;  nevertheleai,  Ma 
group  on  development  came  out  perfectly  shuT 
and  properly  exposed,  proving  that  tbe  movemeol 
of  the  aittara  caused  by  the  shock  was  snbeaqDeat 
>f  tbe  light  upon  the   plate.     Ot 


toount  of   tbe   want  of 
ladow  tide  of  the  figurea 


escaped.     The   lighting   i 


.venlors  have  inlrodii 
>nt  fur  making  arli 


—    .,.__   must   be  reduced    effioienoy.     ' 

lu  LUB  i>,,Lio  of  5G'l.  This  is  aooomplishsd  hj  drive  one 
a  oombination  of  belt  and  spur  gearing.  Til,!  might  alao  b 
dynamo  ahaft  is  fitted  with  a  pulley  ll>tin.  diameter,  'from  these  i 
driving  by  means  of  a  abort  belt  on  to  a  pulley  '  pendent  mai 


lat-off  valves  giving  the  highest 

bis  engine  would  be  employed  to 
more  generating  dynamos,  whiota 
employM  for  lighting  pnrposaa,  and 


s  would   be  taken  (o  each  inde- 

_     ,    .    .   _  ..  _     ^ orkad  by  Its  own  motor.   Such 

aUii.  diameter.  In  order  to  inorease  the  gripof  a  system  has,  moreover,  the  advantage  of  avoiding 
Uieamall  driving  palley  on  the  belt  Messrs.Uather  I  the  necessity  of  steam  and  aibauat  pipes  and 
Mod  Pittt't  *j-ttem  ot  a  loose  "  joekey "  policy  i*   drain  pipe*  for  the  engiDM  ruuaing  thmughont 


In  aiMitiou  t 
method,  for  t 
group  have 


i  photogn^ihed.  This  seo^s^ 
:x  pen  mentally  proved  hy  tbt 
a  gruuji.  The  magnesium 
i  in  a  lun^  trough  ot  aheelit«, 
in  from  direct  light,  sheetrii 
lung  in  a  line  In  f c^nt  Wni 
■itei  toning  down  of  thr^g^ 


"^ 
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uj  be  obUinBd  by  uing  »  Moond  or  thiid  thiab- 
iSM  of  tiune  papet,  ud  thit  it  to  txranged  JD 
lout  at  »  purtioa  of  tbs lineal fiuneM to diminUb 
:■  power  Dpon  tboM  puta  of  Che  lubjmt  IhM  ue 
i«u««t  to  the  ligbt,  uid  to  b;  oompariaoa  to  bettei 
UnmiiuiMUu  put  of  tbembjeatfutbeitfromljie 


lud  tbcy  b>Te  deioribed  tbair  meCbod  io  ■  work 
lliuti^il«d  by  two  oolio-tf  pea  fiom  negstiTei  bikgo 
a  a  drawing  room  wicb  uutantaacoui  maanaainm 
i«ht. 

Tba  adTuit'gei  of  the  metfaod  tbe  Aathon  de- 
oribe  u  follow* : — 

"  The  portrait  pbolographei  u  CDablsd  bj  the 
neaiu  daioiibed  to  aulTa  prgblem*  that  haT* 
litherto  been  either  ioaoluble,  or  odI;  amoome 
rith  the  greateat  diffionlty. 

"  ( I )  To  t&ke  poitiuta  either  by  da;  or  night, 

"(2)  To  obtaia  during  dull,  heavy  weather, 
■peoiaUyindarkwii]CeTdiiyi,a  bright,  abaiiDingly- 
ighted  piotuce,  by  iliengtheniDg  U>e  light  with  a 
bub  of  magneiiomlight^  and  w  giving  piqnansy 

"(3)  To  take  portiaiti  without  diffloulty  in  the 
irivata  booua  of  tbair  euatoman. 

"  (1)  To  take  aharp  phutograpba,  with  certainty, 
if  ohildiea  and  dogs,  even  in  a  atate  of  tba  grealeai 


ntorion,  aiDoe  the  whole  ill uminatioQ  being 
■antratedin  a  moment,  the  fumes  of  themagneaiom 
IM  harmleaa.  They  only  farm  and  ipread  when 
re  U  over.  Dark  plaoea  may  be  lit  up, 
g  peraaDi  and  thinga  therein  found  be 
aualy  photographed. 

"  Amatema  who  have  no  atudio  erected  need  oow 
no  hinger  f  mi  to  take  portrait  pbotographi. 

"  The  impact&noe  oE  initantaueoua  magneaium 
photography  for  all  photo-chemioal  and  pbytioal 
pnrpoaes  ii  very  evident.  We  are  now  in  a  poaition, 
by  the  additioD  of  aodinm,  lithium,  barium, 
■trontium,  and  lime  ulti  to  oni  ligbt,  to  adapt  it  to 
Iba  pnrpoaai  for  whiob  cffiloui-Bemitive  platea  are 
Med,  aa  oopyiog  paintinga,  and  tba  reprodaatioa  of 
coloured  objeota. 

"  It  alio  beoomei  pouible  to  prodaoe  initan- 
AQOOoa  pietnrea  with  the  higheat  uiagnifying 
lower  of  our  micioaoopeB,  and  ao  to  carry  on 
'eaeaiohef  on  pbyaiologieaL  aotiona,  on  the  life  of 
ai(uxH)rgaaiuiu,  od  the  formation  of  oryatala,  on 
aoleDnlar  movemeota,  ia.,  whioh  have  hitherto 
Ot  been  praotiaabla, 

"  Variouj  other  applioationi  to  reaearoh,  and  in 
lie  arte,  will  beiound;  improvemanta  will  leaolt 
fcierefrom,  and  that  whicb  ia  lualeaa  diaoarded. 
V«,  therefore,  hope  that  our  labonn  will  not  have 
•en  in  vain.  Our  mixture,  as  well  aa  tbe  piinoiple 
X  OUT  method  of  bunung,  we  have  protested  by 


IM  THB  THKOEY  OF  TEE  TBLE- 
FHOnX:  THE  HONO>TELEPHON£ 
OB  ELICTBO  -  MAQSETIC  BX- 
SONATOB. 

By  M.  K,  Mbbcadieb. 

IN  B  former  paper  (Complet  EtHdut  CI. 
pp.  744, 1,001^  on  the  theory  of  the  telephone, 
1  thuu  1  ^owed  that  the  magnetia  diaphragm  of 
tbia  apparatua  ii  animated  by  two  different  kinda 
yt  movementa  whiob  are  auperpoead.     One  kind 

Moaiata  of  tbemovemenU  of  reeonanae,  whio' 

Iftoleoular  and  independent  of  the  ontward  £ 
it  ia  theia  that  enable  tbe  diaphragm  to  trai 
•nd  reprodnce  all  aoonda,  k  obaraoteriatio  property 
(hat  ought  to  have  been  expretaed  in  tba  very  j 
at  the  telephone  by  calling  it  pan-telephone, 

atiien    are  hannonio  movementa    and  are  t 

tw«al,eoireapoudiDg  to  the  fundamental  aoand  and 
tlwhaimoniea  of  tbe  diaph rag ni,and depending  I 
tlutioity,  form,  and  itruoture  j  tbe  former  ue 
Judioial  to  the  elear  tianimiEsion  oC  muaio 
^Moh,  for  they  alter  the  limbrt,   the  harmonioi 
tnly  coinciding  by  the  merest  chance  with  thoie 
Uie  Toioe  or  inttiumenta  now  in    use.      In  ord 
to     place     beyond     the     eiiitence     and     aupi 
peaition    ol  theaa    two  kinda    of    mavemeata, 
•ndeavoured  to  make  the  one  predominate  over  C 
Other  at  will  in  tbe  tame  diHpbragm.    Tbia  n 
«deeted  by  meana  ot  tbe  following  method,  whioh 
1  invented   in   1881,  and  have  merely  limplifieil 
■inoe.    1.  Tbe   diaphragm  of   any   telepboi 
flaoed  in  oonditiona  favonrable   to   iti   vibr 
tnnavenaly  freely,  and  in  auob  a  manner   ._  .. 
Wabla  the  diviaion  into  nodal  linaa   oorreaponding 
to  a  determined  given  aonnd  to  be  prodnced.     For 
llna  pnnioae,  inatead  of  tbe  diaphragm  being  hied 
atitaedgaa,  aa  ia  ganerally  the  oaae,  it  ia  limply 
^■ead  a*  near  aa  poaaible  to  tba  pole  of  the  electio- 
magnat  on  a  loffioient  number  of  pointa  of  a  nodal 
Hia.     If  itia  a  reotangnlar  diaphragm,  it  ia  placed 
l^H  two  MOtiUiieBi  inpporti  ooinciding  with  the 
ll  llwa  of  the  luulameDtal  aound.    If  it 


a  cirenlar  diaphragm^  three  apertures  are  made, 
Qm  two  to  three  millimbtrea  in  diameter,  at  tbe 

^glea  of  an  equilateral  triangle  ioseribed  in  tbe 

oiroumference  wbioh  oonititutes  the  nodal  line  of 
the  Snt  haimonio,  and  the  diaa  ia  laid  on 
three  pointa  of  eork  nlaoed  in  a  oorreepood- 
ing  manner  on  a  fixed  atraw  and  penetrating 
into  tbe  aperturea.  Tbia  being  done,  let  nl 
introduce  into  the  bobbin  of  the  apparatni  a 
neriea  of  currente  of  very  low  inteuaity,  and 
jradoally  decieuing  period,  for  example,  pioeeed- 


phonic.  Then  .  . 
.ilready  deaoribed,  only  vibratea  appreciably  under 
the  Botion  ot  the  onrrente  whose  period  ia  equal  to 
that  of  tbe  oorreiponding  aonnd  at  the  nodel  line 
which  the  diaphragm  reat*^  a  aound  wbtoh  I  will 
..  m  partioolar  or  special:  tt  ia  no  longer  pan- 
tielepbonie,  it  la  mona-telephonio,  and  ma;  there- 
Core  be  Balled  a  mono-telephone.  This  leault  la 
lot  abaolnle.  In  reality,  the  diaphragm  aoonda 
x>me  anb-baimoaiea  of  the  apeoial  sound  oorre- 
iponding to  the  fixed  nodal  line ;  bnt  their 
lateotity  is  oompsiatively  very  low  ;  and  beiides, 
ihe  diaphragm  reproduces  somewhat  lower  or 
[ligbei  in  period  than  the  apeoial  sound,  bat  the 
extreme  interval  between  theae  aounda  ia  very 
^mall,  and  doea  not  generally  eieeed  one  or  two 
xjmmss. 

Theae  reacrrations  are  aimilar  to  thoae  that  have 
lio  be  made  in  eODoection  with  reaonatora  in 
aoouatioi.  Likewiae  the  kind  of  analytia  that  a 
mono-tele  phone  makes  of  what  we  may  term  the 
ulealia-magnetio  waves  is  analogoiu  to  that  made 
of  the  Boond  waves  by  a  resonator.  In  fact,  if  we 
commnnioate  to  them  a  series  of  sueoeaaive  or 
simoltaDeoua  navea  of  diSeient  pcrioda,  eaoh  of 
iihem  lelectain  a  oei  tain  degree  that  of  the  partiou- 
!ar  aound  that  correapooda  to  it*  geometrioal  form, 
und  to  the  conditiona   in   whioh  it  is  plaoed,  and 

Seatl;  atrengtheas  it.  Tbemono-telepbone  might 
us  be  termed  an  electro-magnetia  resonator. 
!.  In  the  arrangement  we  hare  jnst  detoribed 
the  tranavene  movements  predominate,  and  it  ia 
dasy  to  aae  the  eSeot  that  tbey  would  have  in  an 
iirdinary  telephone ;  for  if  we  try  to  reproduoe  by 
means  of  a  mono-telephone  artionlate  speech  apoken 
into  a  tranamitter,  either  we  bear  aoaioely  anytb  ^ 
d  the  partieolar  sound  of  the  apparatua  ia  i 
within  the  acale  of  the  human  voice  (from  tbe  Znd 
0  Uie  4th  C.),  or  else,  in  tbe  cootrary  oaae,  we  only 
■ear  sonnda  modified  in  qaality  and  mnffled 
.rtionlationa,  the  whole  bemg  dn>wne<L  as  it 
rere,  in  tbe  Bonoroaeaeaa  of  tbe  apeoial  sound 
ever;  time  it  ooonrs.  Bnt  it  ia  very  eas; 
-    — -■ —     "--    opposite     effeot — vii.,    to   make 


ephone    pan 
all    aounda 


ones,    snd    thu 
■telepboDJe,    and 


place  obstaoloa  in  thr 

of  the  tranavene  harmonio  vibrations  by  lightly 
aiing  [be  edgea  or  several  points  of  tbe  diaphragm ; 
for  example,  by  placing  the  finger  on  it  in  a  certain 
manner.  The  moat  simple  way  of  performing  the 
experiment  ia  as  follows : — We  receive  into  the 
mono- telephone  various  snoceaaive  or  aimnltaneous 
totmda,  among  whiob  is  the  speeial  aonnd  or  aitiou- 
late  apaeeh  at  about  tbe  pitch  of  tbia  soimd.  We 
plaoe  our  ear  to  the  diaphragm ;    wbili 


...  id  at  last  WB 

bear  all  sbunds  witb  equal  inteniit;  and  articulate 
apeech  without  any  appreciable  alteration  of 
quality.  By  tbia  very  simple  method  we  eaose  the 
movements  of  resonanee  to  predominate  over  the 
transverse  ones,  and  give  to  tbe  apparatus  the  pan- 
telophoQio  property  posaeesed  by  the  ordinary  tele- 
phone with  Gied  diaphragm. 


STBONa    DAUP-PBOOF    QLUE. 

THE  booka  are  full  of  directions  for  making 
waterproof  glues  whioh  do  not  "  pan 
be  aa  wsterproof  as  eould  be  desired,  ao 
American  paper.  Hany  of  tbe  reoipea  ha 
deaigned  by  men  who  have  bat  little  knowledge 
of  obemiatrj,  and  who  miaundersband  the*' 
whioh  are  sometimes  uted.  Hany  of  the 
renipea  for  the  glue  are  neglected,  beeauis  ] 
do  not  imderatand  tbe  reason  for  adding  so 


,„  have  been  omitted  from 

...e  later  booka,  becauae  the  authors  have  not 
taken  paina  to  teat  what  tbey  rejected  or  recom- 
mended. Chemical  expeiienee  doea  not  alwayi 
eaable  one  to  deoide  on  the  goodneaa  of  a  given 
recipe  or  tbe  uaetulneas  of  an  ingredient  in  i 
mixture.  For  a  strong  glue  wbicb  will  hold  in  a 
damp  place  the  following  recipe  worka  well.  Qlu* 
'  '-   "-'t  way  will  hold  leather  belta  in 


prepared  ii 

deep  eellai 


make  a  pint  when  melted.  Beak  tbia  antil  soft. 
Pour  or  the  water  at  io  oidinarv  glue  making,  sad 
add  a  little  water  if  the  glne  is  likely  to  he  too 
biek.  When  melted,  add  three  tablecpoonfola  of 
loiled  linaeed  oiL  Stir  frequently,  and  keep  np 
he  heat  till  the  oil  disappears,  which  may  take 
be  whole  day,  and  perhaps  more.  If  neceasary, 
add  water  to  make  np  for  that  losa  by  evaporation. 
When  no  more  oil  is  eeen,  a  lablespcKmfnl  of 
wbiting  is  added  and  thoroughly  incorporated  with 
the  glue.  Prepared  in  this  way  tbe  glue  ia  strong 
than  that  made  in  the  ordinary  way,  and  reaiata 
dampneaa  far  better.  It  doea  not  eiaotly  come 
ander  tbe  head  of  waterproof  glne.  though  itia 
Dot  afFeoted  by  moiatnre.  Glue  of  this  kind  haa 
been  need  with  ancaeas  in  fattening  belta  in  wheel 
ilta  where  t^e  joint  was  conatantty  exposed  to 
lamp.  Tbe  whiting  cannot  be  omitted  without 
injuring  the  glue  very  much.  It  contributea 
materially  to  tbe  atreogth.  Tbough  along  time 
i a  required  for  tbe  preparation,  tbe  value  ottk* 
reeulu  ia  tuffioient  to  amply  repay  the  labour 
expended.     


8IM7LZ     FOLlStSCOPE     fOE   TBI 
TOT  mOEOSCOPI/ 

THE  posseaaor  of  an  inexpensive  micrcacope.  or, 
in  hct,  of  an;  other  mlcroscnpe  not  provided 
with  a  polariacops,  will  feel  well  repaid  for  his 
labour  if  he  wii 


>e  like  1 


tg.  The  caib  outlay  for  the  material  is 
25  or  30  centj,  and  only  an  hour  nr  so  of  time  h 
required  to  oomplete  the  attachment.  To  thedraw- 
tube  of  the  mioroaoope  ia  fitted  a  paper  tube,  wbioh 
is  readily  mode  by  gumming  writing  puper  and 
windinir  It  around  a  cylindrical  stick  of  ibe  proper 
aise.  To  tbe  paper  tube  is  fitted  a  aecond  tube, 
and  tbia  last  tube  ia  cut  diagonallv  through  tbe 
centre  at  an  angle  of  35°  25-.  One  of  these  piece* 
ia  inaerted  in  the  firat  tube,  and  aiitecnoreigbteen 
ell iptiosl  glass  00 vera,  snob  asarensecl  for  covering 
monated  microeoopio  objects,  are  pl.ired  on  the 
diagonally  out  end  ot  tbe  inner  tube.  Tbe  glaaaee 
should  be  thoroughly  cleaned,  and  when  in  position 
in  tbe  tnbe  the;  are  held  by  the  remainder  of  tke 
diagonally  out  tube.  The  aeotionai  view  of  the 
inatrument  dearly  ahows  the  position  of  these 
glasses  in  the  draw-tnbe.  The  tube  which  goes 
under  the  stage  ia  made  in  precisely  the 
same  way,  and  is  supported  in  position  for 
use  by  a  short  paper  tube  aecured  to  a  cacdboard 
casing  adapted  to  slide  over  the  stage  of  the  micro- 
Boope,  sa  shown  in  the  engraving.  Notches  are 
formed  in  the  rear  edRe  of  the  upper  part  of  the 
casing  (Fig.  2)  to  allow  it  to  tlip  by  the  slide- 
bohjing  dips,  as  shown  in  Fig.  1.      The  lower  tnbe 


moat  be  capable  of  tumitjg  in  the  abort  fixed  tube, 
and  it  may  be  prevented  from  falling  out  by  glninx 
a  cardboard  band  or  a  piece  of  amall  cord  aromwl 
ita  upper  end,  forming  a  aort  of  Banie,  The  hole 
in  the  upper  part  of  tbe  oasingia  made  larger  than 
the  movable  tnbe,  to  admit  of  inaerting  the  tnbe 
from  the  top  of  the  casing.  The  part  of  theal- 
tachment  below  the  stage  is  the  polariaer.  The 
part  in  the  draw-tube  ia  the  analyser.  By  tDrmisK 
the  polariaer,  tbe  ligbt  being  tbroon  directly  np 
the  tube  by  the  mirror,  tbe  field  of  tbe  microae^e 
wiU  appear  alternately  ligbt  and  dark,  sbowbaf 
tbe  partial  extinguisbment  of  the  polarised  beam 
twice  doring  each  revolutico  of  tbe  polariaer. 
When  the  field  ia  darkest,  a  piece  of  mica  ol  tie 
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tb(  mm 
Tlltii  m 


<ip»  innrrtcil  )>«li>iicti   th*  (tiKn  iici 

ri'lnri  the  Held  I  jght,  and  It  nu)' pni 
-  rflaat,  in  Kdditlun  to  ICa  dapnltritiD) 
n'lliiarn  dapni'l  on  the  (bieknca  i,i 


a  Dbamlral  nil*  and 

TMatalile  mihitansM  wbloh  prodDaebiilliuitooloDr 
MtBiM  In  t>ie  poUrtMd  bMm,  Htllcine  It  a 
favunrlM.  HjinlflaEa*  li  good.  Tarturio  aeid, 
borulo  aolrl,  nnd  eins  lapir  arc  eaillj  ptagnred  bf 
klloirlng  their  •oIbUod  to  eiyitalliaa  on  the  g)a« 
lllp.  Huni'i  iif  thai*  gabitatuu,  ulielne  for  ex- 
•inpla,  miy  be  fnaf<d  apon  tbe*llpaiidcaiirrit«l]iMd. 
The  ooIdiih  rnnf  be  balchteiiwl  bj  placing  ■  fllm 
(if  mloi  behind  the  objwt  dnilnt  euminaUon. 
DJUerant  oolniin  will  b«  pnidnoed  br  dUfarent 
thiokneene*  nf  miM.  AmonK  animal  (DMtansei  to 
baexamintrl  in  thii  wa)'  are  fiib  ualea,  pirinp  of 
the  Bniter-tiiil)  and  of  horaei'  hood,  paringaot 
eoHi  Biid  <if  bom.  Among  vegetahle  ■nbitaaoei, 
theaMtiunmit  eome  wood*,  tbs  ontiole  of  planta, 
tb*  rnab  for  eiampie,  (unn  good  polarueope 
objeDte.  Many  minarala  aboir  well  in  polarlaad 
light  i  but  tbry  are  generillydiffianltot  prspara- 
tlun.  rli'lonite  it  an  eioeptloD  ;  it  may  be  readilj 
Mdnoed  tn  the  proper  thlckneH  to  Moura  brUliant 
•Reota.  The  pulariuopa  above  deuri bed,  altboaeh 
not  aa  denirabla  aa  one  provided  with  a  pair  uf 
Niool  pnanix.  it  nerertbeleu  worth  having,  and 
will  give  ita  [xiueuoi  a  great  deal  of  latlalaotion. 


nn&d  pefta  of  aolid  patlemi  ia  balvea,  aa  it  la 
f  l«i  tuirr  to  nuke  a  pattm  in  Uiat  wav.  When 
,  job  ii  lmi(  and  •priogT.o'"''"* ''"*'' ''*^''" 
r  more  aerewj  in  it.  lo  prevent  the  eentrifaBal 
irrce  from  tbroivinK  it  aput  in  the  miildle ;  but  if 
heie  eentrw  are  irf  a  aiic  in  proportion  to  the  work, 
rDga  and  eenire  plate*  in  the  eikd*  of  tbe  work  can 
la  entirel)'  itiapenaed  with. 

In  naing  tbe««  eentrea,  afl*T  getting  ont  the  two 
pieeei  for  a  aplit  patten,  pat  ■  haDd-daiop  on 
eaeb  end,  if  it  la  long  eiiOB(h  ,  if  not,  then  pot  m 


OlMTEES    FOR    WOOD  •  TnESIHO." 

Stha  i^loiing  ptragraph  of  hia  article  (ace  p. 
It41,  Vol.  xLlV.)  Mr.  Barrowa  aiya  a  centre 
It  be  dpvlaeil  fut  live  iplndla  that  wonld  tafel; 
Bmall  light  work,  and  woald  be  a  daaiiable 
tool  i  and  aa  laiinaaa 
notber  ot  invention, 
■ome  Hva  jeira  ago,  wbioh  I 


s.  1  will  de< 
t  atating  ti 


Lnd  neoeaaitf,  the  father  and 

fur  the  benefit  of  the 

>fl  I  have  to.  Kig.  1  ii  a  langi- 
le  live  oentra,  ancTFig.  S  of  tlie 
^iga.  B  and  4  are  end  viewa  of 


notohe*  uut  in  tlie  ring,  which   prodacea,  orr 
l*ave>,  fuur  leHb  tot  holding  and  driving  tlie  i 
There   ia.   however,  a   radlo»l  difletenue   bet 
tfaeee  eenlrra  and  Hr.  Birrawi'i  Fig.  8,  in  that  the]- 
are  atraigbt  iin  the  ontaidr,  iniLead  of  taperln,- 


ans,  and  make  as  awl  hole  in  each  and  of  lb* 
pattern,  ae  near  ai  poaalble  in  the  joint.  Thenpnt 
the  job  in  the  lathe,  and  torn  np  tba  tail  apindle, 
antU  both  aentret  are  far  enongh  into  the  wood, 
^nd  then  take  off  the  clam  pa,  oil  the  dead  centre, 
ind  go  ahead.  Theae  eentrea  ihonld  be  tempered 
alow  bine,  abont  like  a  aorew-driver.  I  do  not 
daim  that  a  halt  paiCtm  can  be  turned  with  theae 
oentrea,  whirh  thall   be   fonnd,  after  tnming,  to 


»pir(,  while 
pidr  .'.1  e..n 

mine  do  not.    I 

he  dimenaic 
the  oulj  on 

QI  ot  th 

ei  I  ere 

njariv  J,in 

JSK; 

c; 

project   b 
ngleotthet 

periotid 

of  the  rluK 

iMul»,i>l 

rin  b.it 

eentrea.    The  te 

groove 

the  dea^l  ot 

tide  Iin. 

ichthooldl 

1  radial. 

the  bevel  in 

ii)e  the  teeth  to. 

ii  ia  wh 

togelhcr.  The  teeth  and  apacei  abonld  be  at  near 
M  IHCuiWIe  of  ihe  aame  i lie,  ate h  tuoth  and  eaali 
DOtoli  bring  onaeigbtta  of  the  oirole.  Theae  apiue* 
oonld  bi'  imt  with  a  milling  cutter  of  the  rigbi 
>haiii>,li'Uiti|{thu  cutter  into  the  body  of  theoentri- 
in  and)  a  wuy  :ia  to  oleur  the  point  ut  the  oentra. 

Tbpte  lu-ntri'a  ean  be  mule  ut  any  alie,  and  luig. 
■liei  fur  live  centra*  uiigbt  be  mide  ut  c&at-iran. 
and  tu  aori'W  i>n  the  >i>iudlF,  with  a  tCeel  ring  mi 
tbaoUt>ldp,ln  whleb  tu  cut  the  teeth, and  with  thi 
centre  Diiint  interled,  at    Ur.   Itirniwa  auggaati. 

I  n  amall  deid  ovntru  it  Wtter  fur 

1  dun  nut  tend  tu  twltt  the  wurk  to 

T  una.  and  on  amall  wurk,  having 

important.    I  cuniidfr  ji- 


Tbe  t. 


foTtI 


"K. 


iu.thU 


.1  )ia.  tor  the  d 


»tb< 


___  _ t  needed;  yet, 

nart.  I  luve  tamed  a  aplit  pattern,  I2iu.  long  nnd 
3in.  diimetiT,  und  imall  pattemt  from  liin.  tu  31n. 
long,  with  I*,  m.  oi>n>  print*  on  eaoh  end. 

TbeM  oeutrea  are  aa  guud  fur  aolId  work  aa  any, 
and  patterua  can  be  turned  in  four  plpoea,  equally 
MKellaa  in  tKu  pi«<'e«j  and  a  half-round  pieoe 
Mil  be  tume.1  a*  well  at  a  full  round.  The  live 
oentredrirm  very  M,rung— I  think  a*  etrung  aiany 
Otbet— and  the  wurk  never  geta  liHife  aidewayt.  I 
have  turned  iHittern)  fur  ourad  work  ut  irregalar 
Bha|ie  iu  halvca,  nud  iiUttlned  the  prupet  tbape 
and  *iie  by  trying  une-balf  uf  the  euro  pattern  un 
one-halt  uf  the  pattern,  aa  tba  wurk  can  be  taken 
ont  lit  the  tatbe  and  put  baok  aa  utten  a*  neotttiiry, 
thenme  aa  i[  tulid.     I  alto  aumatime*  tarn  thv 


•  By  H.  K 


iirKH,  BiHlou,  Utat,  : 


MtTLTIPLBX    PBRSOKALITT.' 
By  Fbbdbric  W.  H.  Htebs. 

PURPOSE  in  thia  paper  briefly  to  anggett 
certain  topiot  for  reflection — lopict  whiob  will 
■dtobe  more  fully  worked  out  eltewhera.  M] 
theme  ia  the  multiplex  and  mutable  character  uf 
bat  which  we  know  aa  Iha  peraonality  ot  man, 
ind  the  practical  advantege  which  we  may  gain 
jy  diaoerning  and  working  upun  thia  ii  yet  unre- 
eogniaed  modifiahilily.  I  (ball  begin  by  oitiDK  a 
'>w  example!  of  byaterical  transfer,  of  morbid  dia- 
itegtation  ;  1  ahall  then  ahow  that  theae  apoa- 
meuu>  readjnitmenta  ut  man'i  being  are  not  all 
t  them  pathological  or  reltogteuive ;  nay,  that 
le  familiar  cbanKOi  uf  sleep  and  waking  contain 
tfl  hint  of  further  aUernationa  which  may  he 
sneGcially  acquired.  And,  laitly,  1  aball  point 
it  that  we  can  already  by  artificial  meana  induce 


rjfomatoey  at  Ub  yean  old,  and  tbere  thowwl 
LiawU,  M  he  ha*  alwan  dofM  wbeo  hi*  ornnu- 
■ «  baa  gives  him  a  Antae,  quiet,  wrll-b^avri, 
LDdabaditat.  Then  at  fDorteen  ysan  old  ha  bid  a 
i^raat  fright  ban  >  viper— a  f™ht  whit*  thraw 
Qia  ofl^  hJau  aad  laarted  the  teriea  at 
[iivciueal  omUatiOBB  oo  wlUafa  be  baa  been  tontd 
^ver  ainee.  Al  fint  Iha  iynp*oaiw  were  edj 
phjaiBal,  ejdlapay  ud  bjaterioal  parmlynt  of  the 
UciT^  ■tUia  aeyloa  of  BoBDCval,  whltbuhe 
waaBotMBt,  hawertcdattaOoTingataadilyfora 
co^e  of  noBtka.  Then  anddeoly  fa*  had  a  byat«(^ 
epil«itio  attaA— fifty  boon  of  eoDvnltioD*  tat 
peitan— and  wbcn  he  awok*  from  it  Iw  wai  m 
longer  paralnod,  »o  longer  •equiBtad  with  taUo- 
I  HR,  aad  no  IcBCer  virtDooa.  Hi*  niainoiT  w»i  M 
l^k,  K.  lo  a^,  to  the  momant  of  the  vipiw^i  ^^ 
aoee,  aad  be  eosld  remember  DDtUng  aiDM.  Ha 
..  harmcter  had  become  violent  greedy  and  <naiTtl- 
-ame,  and  bia  taeta*  were  radically  changed.  For 
nitaooe,  tboc^  he  had  before  the  attack  ben> 
•  All  abalainer,  he  now  not  only  drank  tit 
e.  bat  (tela  the  wine  of  the  Otbr 
Baeeoped  from  Bonneval,  and  aflai 
few  tnrbnlent  year*,  tracked  by  bu  oeamtail 
'  p*e*  into  boipital  or  madhoue,  he  tamed  ip 
I  more  at  tba  Bodiefort  aajlnm  in  th*  aharirttc 
private  of  marinca,  eooviotod  ot  (haft  bst  tat- 
.—redtobeof  onwundmind.  And  at  BoAettft 
jnd  La  BocheUe,  by  great  good  fortune,  he  ttU 
nto  the  hand*  ot  three  jihytioian*— Piofteaw 
Bonrru  and  Burot,  and  Dt.  Mabille— able  tad 
Killing  to  oontinoe  and  extend  the  obaervUlot 
rfhioh  Dr.  Cunatet  at  Bonneval,  and  Dr.  Jul* 
Voiam  at  Bioetre,  had  already  made  on  thi*  mat 
preeiou*  of  iMHmi.  mil,  at  earlier  point*  mint 
;hequersd  career.  _    _      , 

He  it  new  no  longer  at  Eoohefort,  and  Dr.  Barol 
Jntorm*  me  that  hu  health  faaa  mueh  improvad, 
and  that  hi*  peculUritiea  have   in  great  pwtda- 
-  - '     I  mnit,  however,  for  cleameea  lak^  an 
tanM  in  briefly  deacribing  hi*  eondhim 
hen  the  long  ieriea  of  eipeiiBtnIi 

lo  which  be  haa  gravitated  ia  a  Te7 

lUg  one.  There  it  paralyaii  and  ineeiai- 
bilTty  of  &t  right  aide,  and  (aa  is  often  the  maaia 
tight  hemiplegia)  the  apeech  U  indlatmrt  idO 
.liffionH.  Nevertbeleai,  he  la  oonatanU/ haianpmj 
anyone  who  will  liaten  to  him,  abnunghiaphji* 
pliant,  ur  preaching,  with  a  monkoy-like  impodenee 
rather  than  with  reaeooed  eleameaa^radieiim  n 
politio^and  atheitm  in  religion.  Hemikabid 
lokea  and  if  anyone  pleawt  bim  be  andeavcanto 
oareit  him.  Ha  lemembera  recent  eventadvia| 
'■iareaidenoeattbeBoehefortaeylnm.bntonlTtwo 
!r»p*of  hialife  before  that  date— vii-hitnewa 
eriod  at  Bonneval  and  a  part  of  hit  ttay  it 
lio^tre.  __ 

Except  thia  itrangely  fragnienUry  memory 
there  ia  nothing  very  onnjaal  ia  thia  condiut^ 
ind  in  many  aiyluma  no  eiperimenta  on  itwoiW 
"  -npted.  Fortunately,  tbephjiuuinl 
ere  familiar  with  the  eSoacy  ot 
metali  in  provoking  trantter  d 
plegia  from  one  aide  to  theoth«. 
uimeCalttatnrnonLoQiiV.  Lead, 
had  no  effect.  Cupper  pruduetdi 
— -iv.,ni,.  Tn  the  paralyaedami; 
.  arm,  tranaf erred  tba 
rtideot  thabodf. 
LomeDon  oertainly  i<, 
s  French  phyticiaa 


the  prewnt 
The  tUle  it 


:habge  of    i 


11  Itch 
iacull 


Donopptioas  of 

iu,tlien,  with  0 
I  which  the  dii 
I.  teotibilUiei  may  be  carried, 
in  mere    intane    chaot,    mei 
1.  Theae  oaaet  aa  yet  an  * 

rccurcied  with  di 


of    I 


nly  in 


psychical  teaaunx, 

inntancet  afTlird. 

rrc-emlnent  among  the  priceleas  living  docu 
mania  wbloh  aaturc  thus  offeri  tu  our  study  itand 
the  lingular  pernunages  known  aa  Luuii  V.  anrl 
Fi'lida  X.  Fi'lida'a  name  at  Icaat  it  probably 
familiar  tu  matt  uf  my  readersj  but  Lunie  V.'» 
Date  It  littla  knuwii,  and  allhoniih  aome  account  of 
It  haa  already  been  given  in  Bngliah,  it  will  b^ 
ncedtul  to  recall  ceriain  particulars  ia  order  to  in- 
trudtme  the  spaculatiunt  which  follow. 

Iiunia  V.  began  lite  (in  18Gli)  aa  the  neglected 
child  ut  a  turbulent  muther.     He  wat  tent  to 

•  Fmni  tba  FntHdUifi  ol  tba  Boclaty  tot  Fijchlci 


hey  tried  vi 


'el,  applied  to  tbc 
LDaenaibility  to  thi 
plicable  aa  tnch  a 


isibility.     When     Lnuii 


IS,  have  whully  di 
atle,  reapectful, 
arly  now,  but  he 


appeared.  The  patient  is  no* 
nd  modeit.  He  cui  spea* 
nly  speaks  when  ha  U  sputa 
his    viewt    un    religion  ai 

m  that  monUy 
re  had  been  MB- 

;  him  what  he  tbinka  of  Rocbetorti 
his  regiment  of  marines.    HeWfll 

a  that  bo  kiiowa  nothing  uf  BoAf 
never  a  foldier  in  bia  life  "  Whir* 
and   what  is   tfae  date   of  to^T^' 

cetrc  :  it  ia  January  2nd,  1881;  ■« 
M.  Vuisiu  to-drty,  aa  I  did  ynt*" 

now  the  maD«T 
ierentfrumlba' 
■;«;((  aide  taptn- 


ay- 
U  la  fonnd,  in  tact,  that  he  baa 
of  two  abort  periods  uf  life  (di 

lyaed),  pejoda  during  which,  eo  

his  first  and  hia  aeoood,  ont  ofaeerieiif*' 
more  through  which  he  can  be  made  to  jJafc  »^ 
brevity'a  sake  1  will  further  deaoribe  hiM/|^* 
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If  h*  i«  ttluad  ia  an  ilntrio  b^th,  or  it  ■  niiEiist 
■  plMMd  on  nig  taaid.  it  looka  at  fint  s^ht  u 
raagh  ■  complete  phyiioal  care  had  been  e9eot«d. 
.U  panlyiw,  all  defsot  ot  aengibilit;,  bu  di>- 
tpawnd.  His  moTsmaDt*  ks  tight  und  w:tiv«, 
u  ezpniiion  gentle  and  timid.  Bat  uk  bim 
haia  be  u,  and  70a  find  thd  he  bai  gone  buk  to 
1>07  of  14,  that  he  ia  at  3t.  Urbaia,  bi>  firit  re- 
jrmatoif,  and  that  hli  memory  embraoei  hii  yean 
ftdiildbood,  and  itoH  short  on  tbe  very  day  when 
•  iiad  the  flight  with  tiie  riper.  If  he  ie  preued 
>  '•oollaet  the  ineideat  of  the  viper,  ■  violent 
lil^tjform  oriiie  pnta  a  andden  end  to  tbia  pbaae 
'.  hia  peiaonality. 

Ia  then,  then,  tbe  reader  may  aak,  aay  aaiignable 
«>  whlehgovema  Cheaa  atrange  levolntiona  y  Any 
aaon  why  Lonii  V.  ahoald  at  one  mament  aeem  a 

••  into  deoocaoa  manhood,  at  another  abonld  re- 
>T«i  hie  phyaiaal  eouodnCH,  but  aink  baokward  in 
ind  into  tbe  child  P  Briefly,  and  vith  many 
••f  Tea  and  teehnicalitiea  perforce  omitted,  the 
•w  of  the  dootora  who  bsva  watjihed  himia  aome- 
hfttai  fo11aira:,A  andden  afaock,  falling  on  an 
latkble  organiaation,  baa  eSeated  in  thia  boy  a 
lofonndeT  aaTeTSDsB  between  the  fnactjom  of 
M  right  and  left  hemiapharei  of  the  brain 
■an  haa    perfaapa    ever   been  obaerred  before. 


.med,     of     ■ 


tbe 


(bt    aide    of      tbe      body    parajyied    and 
Uuibla   In   oonaeqaence    of    injnry  to    the 
Wnlaphere,  which  governa  it,  and  nce-eerid.    And 
«  >re  aoooaComed  in  byaterioal 


eable  ! 


either 


^hare — to  lee  the  defeetj  in  eenaation  and  motility 
aift  rapidly— ah  if  t,  aa  I  may  eay,  at  a  touch— 
BOW  one  aide  ot  tbe  body  to  tbe  other.  Bat  we 
a&DOt  oanally  traoe  any  correapondlng  obangt 
lie  mode  of  laDotioning  of  what  we  aaanme  aa  I 
hi(heM  oentrea,"  the  oeotree  whioh 
koM  manifaatationa  of  intelligence,  oharacter, 
umray,  on  whioh  our  identity  mainly  depends, 
t((  in  some  caaei  of  aphasia  and  ot  other  form*  of 
4aemiB  (the  Ium  of  power  over  signs,  spoken  or 
nitUn  words,  and  the  likej  pheaomena  have 
Mamd  wbioh  have  •omewbat  prepared  na  to  find 
ihattheloMot  power  to  uae  the  lef  t— whioh  oer- 
;ainlj  ii  in  some  waja  tbe  more  developed- hemi- 
nhsn  ma;  bring  with  it  a  retrogression  in  the 
Wgha  ofaaraoteristics  of  hnnian  lite.  And  tbe 
aiB|«lar  phenomenon  of  aatooiatio  writing  (ss  I 
bawiaaVlOBily  tried  to  show)  seems  often  to  di 
ptadoi  an  obscure  action  of  the  Issa-oaed  bem. 
aobeie.  Thoaa  who  have  followed  these  tinea  of 
cAiKTatkin  may  be  aomewhst  prepared  to  think 
MsiUethatin  Louis  V.'s  case  the  alternate j>r 
«»*lnanB«  of  right  or  left  hemisphere  affeo 
imiMj  and  charaoter  aa  wallas  motor  and  aenioi 
ImarraUoii.  Inhibit  bis  left  brsin  (and  rigl 
■ids)  and  he  beoomea,  as  one  may  aay,  not  on. 
lAJuodad  but  tiniiur ;  be  msnifeata  himself 
ttioogfaimTOua  arrangements  which  have  reached 
slower  dtgree  of  erolntion.  And  he  can  represent 
famtmory  those  periods  only  nben  bia  pertonslity 
Ud  SMumed  the  ssme  attitude,  when  he  had 
ayrtaUiied  about  tbi 

lohlbit  his  light  brain,  and  tbe  higher  qualities 
^'sharaoter   remaia,  like   the   power  of  speech, 
fUMt    There  ia  aalf-coritrul ;  there  ia  modesty  ; 
&tn  la  tbe  aenae  of   dnty— tba  qualities  which 
BU  haa  developed  as  be  baa  risen  from  the  aav: 
IsraL    But,  nevertbeless,  be  ia  only  half  himat 
l«idsa  tbe    hemiplegia,   whioh    ia   a  matter 
Mine,    memory    is    trnnaated    too,   and    he   c 
Mnaon  up   ooly  snob  fragments  of  tbe  past 
•baoeto  have  been  linked  with  tbia  one  ahnom 
We,  leaving  nnrecalled  not  only  the  period 
Biatat  Inward  aicendency,  taut  the  normal  period 
«>hildbaod   before  hia  Wtien  was  thos  olovei    ' 
Inhi.    And  now  if  by  some  art  we  can  restore 
•pipoee  oC  the  two  hemispheres  again,  if  «e 
wsw  him  into  a  state  in  whioh  no  physical  ti 
alslt  of  the  saveraDOe  which  bss  beoome  for  1 
'Maond  nature,  what  may  we  expect  to  find  a* 
<M  psyehioal    coucomiCant   of    tbia    restored   in- 
tVityP      What  we  do  find   ia  a  change    in  the 
t^Si-^'"^':'""*"  8''?P°i°'  PJJohical  poasi- 


f  all.     He  i 


a  iittle 


I  lid  J 


,  burn  agai 


l>«tOTatiils  tiou 
V(  iimm  rrd  its 
1  have  begun 


^om  different  sidea  by  cai 
Itwc  resomption  ot  life  a 
*>atenoa,  ia,  of  course,  01  _ 

aenon  which  frequently  a 


. . >t  trepanning  ba 

WMd.   The  old  lady  ttrui 
ftd  mCand  to  oonsaiousi 
-  iaei  her    we 

■e  truiupi 


ra'Vaatai 


ifnily  pel 
^k  down  at  a  card  party, 


ir  B  longinae 


men  cases  tbere  ia  but  a  morael  out  oat  ot  life  ;  fie 
peraonslity  reawakens  aa  from  alaep,  and  is  the 
lame  aa  of  aid.  With  Louis  T.  it  is  not  thus  ;  tbe 
memories  of  the  ancoeaajre  stages  are  not  lost,  but 
)nitaposed,asitwere,  in  separate  coinpartmeat*;  nor 
ua  one  say  wbst  epooba  are  in  truth  intercalary, 
ar  in  what  oentral  etaannel  the  stream  of  bis  being 

Self- severances  profound  as  Lonis  T.'a  are 
Daturally  to  be  sought  mainly  ia  ths  lunstia  asylum, 
rbsre,  indied,  wefind  duplicated  Individ  nality  in 
its  grotesquer  forma.  We  have  tbe  man  who  has 
always  loet  himself,  and  insists  on  looking  for  hlm- 
lelt  under  the  bed.  We  have  the  man  who  main- 
tains that  there  are  two  of  him,  and  seoda  his  plate 
a  aeeond  time,  remarking,  "  I  have  had  plenty,  but 
tba  other  fellow  baa  not.^'  We  have  the  man  who 
maintains  that  be  is  himself  and  bia  brother  too, 
and  when  asked  how  he  can  possibly  be  both  at 
me,  repliet,  "  Ob,  by  a  different  mother." 

Or  sometimes  tbe  personality  oaciUates  from  one 
focus  (o  another,  and  tbe  rivd  impulses,  whioh  in 
na  merely  away  different  moods,  objectify  tbam- 
aalves  each  in  wperiona  of  its  own.  An  hyatarica] 
penitent  believes  herself  one  week  to  be  "  Sceur 

relspses  into  an  imaginary  "  Msdams  Foulmalre," 
'itb  Castes  raoalling  a  quite  other  than  oouTentual 
lodel.  Another  patient  aeecos  osaally  sans  enough, 
'    '     '  ■  beard  grow. 


lery.    Tbe  1 


ough 


changes  of 
iried  to  an; 


Ki  to  any 
life  will 
y  varied 
rom  day 


rly  Fai 
obaraoter,  indeed,  may  be 
extent  whioh  the  patient'i 
allow.     In  one  well-known  case  a  poor  Isdy 
her  history,  bet  charaoter,  even  her  sex,  from  day 

to  day.    One  day  she  would  be  an  en '"  '"' ' 

the  next  an  imprisoned  statesman — 

Juvenis  quondam,  nuao  famlna,  Cnoeus, 

Rurins  et  in  veterem  fato  revotnta  fignram. 

Yet  more  inatructiTe,  thoogb  often  sadder  still, 
ace  tba  oases  where  tbe  diaintegratioa  of  person- 
ality has  not  reaobed  tbe  pitch  of  inssnity,  bnthas 
ended  in  a  bewildered  impoteaoa,  in  the  horror  of 
a  lifelong  dream.  Speaking  generally,  such  caaea 
fall  uadei  two  main  heads — Chose  where  tbe  loss 

patient  oan  feel  but  oannoC  act ;  and  tbose  where 
the  lota  of  oootrol  is  mainly  over  iniioi^  centres, 
and  the  patient  acts  bat  cannot  feel. 

Inability  to  act  just  as  we  would  wisb  to  aot  iaa 
trouble  in  which  we  most  of  ua  share.  We  prob- 
ably bava  moods  in  which  we  can  even  aympsthiae 
with  that  provoking  patient  ot  Esquirora,  who, 
after  an  atUck  of  monomania,  recovered  all  Ctaoxe 
aocial  gifts  which  made  him  tbe  delight  of  hia 
frienda,  but  eonld  no  longer  he  induced  to  give 
five  minutes'  attention  to  the  moat  urgent  buai- 

cordially  to  Kiquirol, 

,. (^(^^ 

jTige  me 

with  the  power  to  tcUt  what  I  please."  Sometimes 
tbe  whole  life  is  spent  in  the  endeavour  to  perform 
trifling  acts— aa  when  a  patient  of  M.  Billod's 
spent  nearly  an  hour  in  attempting  to  make  the 
flourish  under  his  signature  (0  a  power  of  attorney : 
or  tried  in  vain  for  three   hours,  with  hat  and 

pageant  which  he  much  wiabed  to  see.  gnch  oases 
need  heroic  treatment,  and  this  gentlemen  hsd  tbe 
Inok  to  be  caught  and  cored  by  the  Revolution  of 


Still  n 


e  mournful 


e  the  c 


,  but  t 


allty  ;  « 


liought  and  will 


Dund  n 


long 


stira  tba  wonted  feelings,  nor  can  reach  tbe  aolitary 
soul.  "  In  all  my  acts  one  thing  is  lacking — the 
sense  of  effort  that  should  accompany  them,  the 
aenaaot  pleasure  that  they  abonld  yield."  >'A11 
things,"  said  another  aufferer,  "are  immeasurably 
distant  from  me  ;  they  are  oovered  with  "  ■■ 


B  thoDgL  Tell 


ing  shadows."    And  gradually 
of  ghastly  vacancy  extends  tu  the  patient's  owi 
•■  Each  of  my  .... 

from  myself. 

--'-"-"    1< «,-u« 

Hades, 
should  at  last  feel  himself  dre        ' 

Sometimes  the   regretful  Ii_„...„   . 

bitter    sense    of    exile,    of    baniibmeut,    ot    fall 

refusing  to  accept  the  eurth  SB  hia  vfritable  home. 
KXavira  -re  lai  (wcuiT<c,  aaid  the  Sicilian  ot  Sicily, 
iiuiB  aaui^jHia  xHp'"'  ("  I  ivept  and  lamented,  look- 


ge  of  peraonality,  the  dieaolntion  into  inco- 

LBta  elementa  of  the  polity  of  our  being.    We 

seen  tbe  atate  ot  man  like  a  city  blo&aded, 

a  great  empire  dying  at  the  oore.    And  ol 

la  a  spontaneons,  ncguided  diaturbanae  in  a 

maobinery   ao  complex  is  likely  to  alter  it  more 

oftea  for  the  worse  than  for  the  better.    Yet  here 

we  reach   the  very  point  which  I  moat  desire  to 

□rge  in  tbia  paper.     I  mean  that  even  tbeae  apon- 

taneouB,  these   ungaided    disturbsnoes,  do  some- 

Cimsi  eSect  a  change  which  ia  a  marked  improre- 

tnent.     Apart  from   all    direct  experiment,  they 

ibow  ns  that  we    are,  in  fact,  oapabla   of  being 

reoonstitntad  after  an  improved  pattern,  that  wa 

may  be  fused  and  reeryatallised  into  greater  alari^ ; 

or,  let  na    say  more  modestly,  that  the  shittini 

sand-heap  of  our  being  will  aometimea  suddenly 

settle  itself  into  a  new  attitude  of  more  asanrvd 

Among  oaaei  of  tbia  kind  whioh  have  thai  tat 
been  recorded,  none  is  more  striking  than  that  of 
Dr.  Aiam's  often-quoted  patient,  Fdida  X. 

Many  of  my  readera  wQl  remember  that  in  her 
case  tbe  aomnambulte  life  baa  become  the  normal 
life;  the  "second  stale,"  which  appeared  at  first 
only  in  abort,  dream-like  accesses,  bss  gradually 
replaced  the  "  Brat  g|  ■   "     ■  -  >  •    ■ 


aeoond  state  ia  altogether  luptrior  to  the  Grit — 
physieally  superior,  since  the  nervous  paini  whioh 
had  troubled  her  from  childhood  have  disappeared; 

centred   disposition  i>  exchanged   for  a  obeerful 


was  OQce  the  only  personality  that  she  knew.  Ia 
tbia  case,  then,  which  is  now  of  nearly  SO  yean' 

activities — the  second  atate,  no  memory  of  whioh 
remains  in  the  first  state — has  resulted  in  an  im- 
provement profonnder  than  could  have  been  aatici- 
pated  from  any  moral  or  medical  treatment  that 
we  know.  Tbe  case  shows  ua  how  often  tbe  word 
"  normal  "  meana  nothing  more  than  "what  hap- 

laot  her  morbid  state  ;  and  the  new  condition,  which 
seemed  at  first  a  mere  hysterical  abnormality,  has 
brought  her  to  a  lite  of  bodily  and  menial  sanity 
which  makes  her  folly  the  equal  of  average  woman 
of  her  class. 

Now,  before  we  go  further,  let  us  ask  ounelvea 
whether  thia  reanit,  whioh  sounds  so  odd  and 
paradoxical,  ought  in  reality  to  turpriae  us?  Had 
we  any  reason  for  supposing  Chat  chsngea  as  pro- 
found aa  F><lidB'B  need  alwaya  be  for  the  worse, 
that  the  phase  of  personality  in  which  we  happen 


[e  tbia  question  more  intelligible,  I  must 
June  to  a  metaphor.  Let  us  piotore  tbe 
•rain  as  a  vast  manufaotory.  In  which 
I   of   looms,   of   complex   and  differing 


C  then 


txiUectively  with  the  11 
~  pact  onaltered. 
iw,  how  do  I  come  to  bsre  my  looms  and 
driving-gear  arranged  in  this  particular  way?  Not, 
certainly,  tbrongh  any  deliberate  choice  of  my  own. 
Uy  ancestor  the  asoidian,  in  faet,  inherited 
the  business  when  it  consiatad  of  little 
more  than  a  single  spindle.  Since  bis  day 
my  nearer  anoestors  have  added  loom  after  loom. 
Some  of  tbeir  looms  have  fallen  to  pieces  un- 
heeded I  others  have  been  kept  in  repair  beoaase 
they  suited  the  style  of  order  which  the  firm  had 
at  that  time  to  meet.  But  the  class  of  orders  re- 
ceived baa  changed  very  rapidly  during  the  last 
few  hundred  years.  I  have  now  to  try  to  torn  oat 
altruietic  emotions  and  intelligent  reasoning  with 
machinery  adapted  to  self- pre  serving  Herceness  or 
manual  toil.  And  in  my  efforts  to  readjust  and  re- 
organise I  am  hindered  nut  only  by  tbe  old- 
fashioned  type  uf  the  looms,  but  by  tbe  inconvenient 
disposition  uf  the  driving  gear.  I  cannot  start  one 
usaful  loom  without  atarting  a  doien  others  that 
are  merely  in  the  way.  And  I  cannot  ahift  the 
driving  gear  to  snit  myself,  for  I  cannot  get  at 
much  of  It  witbout  stopping  the  engines,  and  if  I 
stopped  my  engines  I  should  not  know  how  to  set 
them  going  agsin.  In  this  perplexity  I  watohwhat 
happens  in  certain  factories- Fel Ida's,  fur  instance 
— where  the  hidden  part  of  the  maobinery  ia  aub- 
ject  to  certain  dangerous  jerks  or  dislocations, 
after  whinh  tbe  gearings  ahift  of  themselves,  sud 
whole  groups  of  luoma  are  connected  and  disoon- 
neoted  in  s  novel  manner.  From  hence  1  get  at 
least  a  hint  aa  to  the  concealed  attachments ;  and 


if  Ise 


ar  ran gen 


object  to  aim  at ;  I  can  try  to  produce  a  similar 
change,  than gb  a  smsller  one,  among  my  own  iooma 
and  by  my  owDmanipnlation. 

For  even  if  these  profoundest  spoataoson^ 
changes  are  beTOnd  »*i*  ^ekdturt.  vni\'«a'«isS5;,;aow« 
are  vait\i«  ^vaf,n,  'Voti^  lKiii.\»i  ■<» 


ENGLISH  MEOHANIO  AND  WORLD  OP  BOIENCK ;  No.  1^9.         Jcsa  10.  ^^^^ 


now  Me  in  ■  new  light,  rs  imitable  in  »  mannu 
irblch  ibill  tepiadnoc  their  advuttkgei  without 
Ui^ir  dnwbw!k>.  Thers  t*  the  painleu  trioo* 
which  gonistimeB  Baprrvecci  m  hjnteija  ;.(here  la 
ths  ution  of  alcohol ;  t^^B  ii  upecuUy  tbs  kotioD 
of  opium,  wbloh  from  the  Grat  oommeDdcd  itwlf 
by  it«  phyiical  etfeot,  by  the  einotJonBl  tranquillity 
whioh  it  iaducM.  Such  at  leaat  bhuu  to  b«  the 
inferenoe  from  the  well-kuoirn  puiue  where  the 
wifely  Helen  deteiminet  to  givei  her  bnibaiid  tud 
hia  niesdi  the  ohanoe  of  talking  oonifoitably, 
without  interrupting  tfaematlTH  by  perpetual  teui 

Tbm  beaTen-born  Helen  io  their  enp*  would  throw 
Ifapenthea,  woeleu  baniiher  of  woe: 
Thlt  whoio  dnuili  ddjlong  no  teu  ehonld  abed — 
Mi^Uioagb  be  gaied  on  aire  and  mother  dead  ; 
Nil  Ihoi^h  bia  own  bod  du  that  dreamy  da; 
Before  hu  own  eyei  raging  foei  ahould  aUy. 


a  of  . 


Botioa  proper,  a 
important  Btagai  in  our  ^^win^  cODtnjI  oTer  tbe 
Detvons  BTStem.  Heamer'e  discuvery,  at  ntber  hie 
redieooTery  of  a  proceaa  probably  at  leut  aa  old  M 
floion,  marked  an  epoch  of  quite  equal  aignificanoe. 
And  the  refinemeuta  on  Hesoier  a   proceaa  which 


Ao^  though  often 
lioveny  tsther  tbui  of  co-operation,  will  giadnally 
beraeogniaedumutually  GODoordaQt  elementa  in  ■ 
new  branoh  of  moral  as  well  as  pbyiScal  theiB- 
fHcntica.  Kay,  it  il  a  niecent  art  of  aeU-modiGca- 
tion  ;  a  tyitem  of  pnlleya  (to  retnin  to  our  preriona 
metaphor),  by  wbich  we  can  diajoin  and  reoonneot 
portiona  in    our  machinery  which    admit    of    no 


tttbn  Brlfht  on  Klndnema 
Id  eonneotion  with  hia  apeecb  latt  week  at  Boob. 
dale  on  the  deairability  of  teaching  children  in 
Sondmy  aohooli  leaaona  of  kiudneis  to  animals  and 
to  each  other,  the  condactor  of  the  "Children'E 
Comer"  in  tbe  irc(%  limei  aud  Echo  hai  re- 
eeifod  a  Tery  kind  letter  from  Mr,  John  Bright, 
The  Children'!  Society  in  qoestion,  wbich  numbers 
many  thonasnda  of  member*,  pledges 
"  to  defend  the  weak  againtt  the  atrung,  to  be  kind 

being,  bird,  or  beaaL  to  be  gnilty  of  no  rudeneaa  to 
the  poor,  and  to  be  friendly  to  one  another."  Al; 
cbildren  ran  join,  and  it  ia  hoped  that  many  Sun 
day-Mhool  teaehere,  miodfol  of  Mr.  BrighCs  re- 
mark!, may  be  induced  Cu  aaaiiL  In  his  letter  Ur. 
Bright  aaya:  "■The  Children'a  Comer"  ia  th= 
IKr%  Tiaiti  and  Kelto  will,  I  believe,  be  very  in- 
jliTs  to  yonng  people.     I  hopt- 

_.  ih  good  from  your  labuun  in  their  behalf.  It 
la  pleaaant  to  me  to  know  that  my  apeeoh  has  giTeu 
yon  wtiafaction," 

Tha  TemperatOTfl  of  the  Skin. — The  eipeii  - 
menta  of  Davy  long  ago  demouBtrated  irrefntablv 
that  the  temperature  of  the  interior  of  tbe  bodV 
Taried  little  in  man  with  rat       ' 


WnUv  2 

teraatiDg 


il  familUi 


It  the  I 
t»bly  in  differ 


,  or»ea»on;yet 
ore  of  the  ekiii 


tiea^for  example,  and  those  parte  of  thi 
whiob  the  ciraalation  ia  feeble  being  cooler  than 
other  parts.  (Juite  teoenlly  some  intereatia^ 
experiment  to  dctecmiiie  these  varialiona  of  th< 
itufaoe  bave  been  made  by  Prof  Knnkel  a 
Wnrtburg.  Taking  the  skin  of  thefaee  inlbeSn 
ioatance,  be  finde  thit  in  men  from  twenty  to  thirlj 
yean  of  age  it  variea  from  Ho'  to  i^'  F.,  with  ai 
tppTOiimuta  average  of  Sj'.  The  akin  of  the  mor. 
exposed  parts  of  the  body,  aa  tbe  tip  of  the  noti 
and  the  lobules  of  the  ear,  in  wbich  tbe  circulatioi 
is  alow  and  feeble,  exhibited  a  lower  temperatuii> 
not  exoeediDg  in  many  inatHncea  75',  or  evei 
desoending  aa  low  asTl-5'.  The  akin  covering  thi 
maseular  portion  of  tbe  body  ia  warmer  than  tha 
overthe  bones  and  tendoni.  Contraction  of  thv 
muBOlea  oaoaed  the  tempetiCnra  uf  ihe  snperji 
portion  of  akin  t«  rr  -      --    -*-  - 


leof  te 


^0  the  oi 


foUows"  on  the  skin  gd',  on  the  linen  shirt  ^i",  ou 
theveitTo',  andon  the    coat    7i*.     The     highea^ 

Tigoai  uf  life.  Aa  a  aingular  fad.  Dr.  Kunkel  static • 
that  children  otberwiae  in  perteot  health  showeii 
■  mtich  lower  degree  of  suifsce  tempeiatnre — 
from  7T' to 84'— than  adults.  .He does  not  appear  >-. 
have  followed  out  Prof  Lombard'a  obieiTatioDa  tin 
the  tamperatuie  of  the  head. — Lanctt, 

A  :(BW  Dae  for  the  tobacco  plant  has  been  di. 
ooTared.  Ila  steins  and  waste,  it  ia  claimed.  Ur 
•qnal  to  linen  raga  in  the  manufacture  of  papt  r 
TobBooo  waste  coats  leas  than  £^  a  ton,  linen  r*i^ 
£11.  There  is  no  expanse  in  auuiting  the  foim<^i 
and  vaiy  little  ihrinkage,  aa  against  a  toss  of  one 
tliird  of  raga.  The  yearly  tobacoo  waate  ia  eaCi 
mal«d  by  tbe  oenans  npcota  at  from  3,000,0l>a  ti 

tiH,oeo,0OOpoaaiM. 


SCIENIIFIC    NEWS. 

4  MBKDED  elemenU  of  Banurd's  new 
J\.  comet  have  been  compnted  by  Dr.  H. 
(.ippenheim,  and  tbey  hayebeeu  pabliahed  in  the 
Dnn  Echt  Circniar  No.  147.  The  period  of 
elion  passage  ie  now  compat«d  at 
17'2209  Berlin  M.T. ;  »  — Q  15°  l*  19  ; 
^„  5°  13- 1"  ;  i  17°  31-  iiT  ;  log.  q  0-14288.  The 
l>oution  for  Berlin  midnight  is — 

H.L.  a  Deo. 


Aftet  the  hut  date  the  brightness  di 

Tbe  Aappurt  Annuel  inrV Hat  de  TObier 
l.'irc    dc    Parit,    for    188 
>louchez,  contains  eomo  i 
!i.a  illnatratioQ  of  the  im 
Pitncted  by  M.  Gautier  under  the  direction  of 
MU.  Ham;,  for  the  measaremeat  of  the  rela- 
rive  distAncea  of  stars  on  their  photographs. 
.^.dmiroL    Mouohez,    referring   to   M.  Loewy't 
proposed  methods  of  determining  the  constants 
uf  refraction  and  aberration,  hopes  M  be  able 
w  attack  during  the  present  year  the  problems 
iodicated,  with  the  aid  of  an  instrument  con- 
structed  on  M.   Loewy's    plan.     The  general 
ivork  of   the  observatory  has  been  carried  on 
with  assiduity,  no  fewer  than  16,305  meridian 
ubservatiOQs   having    been   made    dnring  the 

According  to  the  Atiemrum,  althoagh 
Government  expedition  is  to  be  sent  out 
ubserve  the  solar  eclipse  of  August  19,  saveiaL 
j^rties  are  being  organised  to  take  up  positions 
.-it  advantageous  points.  The  nearest  of  these 
ii,  it  appears,  in  the  neighbourhood  of  Hotcon. 
That  oity  is  itself  a  little  to  the  south  of  the 
line  of  totality  ;  but  three  railway^  radiating 
from  it  will  aSord  easy  access  to  places  on  this 
line.  One  of  these  is  Kineshma  (a  small  town 
in  the  Volga,  a  few  miles  to  the  east  of  Kos. 
roma),  near  which  Prof.  Brediohin,  the 
lirectoT  of  the  Moscow  Observatory,  has  s 
lOuse  containing  a  private  observatory,  to 
vhich  he  has  invited  two  English  astronomen 
ihrongh  the  Boyal  Astronomioal  Society — an 
offer  whioh  has  been  accepted  on  behalf  of  Dr. 
Oopelaud  and  the  Rev.  S.  J.  Perry.  Prof.  C.  A, 
Toung,  of  the  Princeton  Obeervatory,  New 
Jersey,  also  proposes  to  observe  the  eclipse  al 
fCineshnm  ;  whili,t  two  English  (Ur.  Common, 
df  Ealing,  and  Mr.  Turner,  of  the  Boyal  Ob- 
servatory, Greenwich),  and  two  Italian  (Profs. 
Tacchini  and  HieciiJ  aatronomers  are  to  bt 
located  somewhat  nearer  Moscow,  in  tht- 
:{ovemment  of  Vladimir.  Three  paxtiee,  two 
Serman  and  one  French,  will,  moreover,  !^t 
up  stations  in  the  government  of  Tver,  to  the 
north  of  Moij»w.  The  duration  of  totality  wilt 
be  longesL  in  the  south-eastem  part  of  biberia. 
which  will  possess  the  additional  advantage  of 
having  the  sun  at  the  time  of  the  eclipse  much 
higher  than  it  will  be  iu  Eiiro]«.  At  no  great 
distance  to  the  east  of  Irkutsk  the  totality 
will  lastnearlyfour  minutes,  while  at  Kineshma 
it  will  be  only  about  two  minutes  and 
a  half,  and  in  Japan  little  more  than  three 
minutes.  It  is  to  be  hoped,  therefore,  that  tht 
Rnssion  astronomers  witl  not  fail  to  occupy 
positions  at  some  of  the  mojt  oonvenient 
Siberian  localities.  Xear  Perm,  to  proceed  ti. 
which  Col.  Tupman  has  orgoni^d  an  Englisli 
party,  the  totality  will  last  IJi>  seconiLf,  and 
the  aim  will  be  auont  2s'  high  at  mid-eclipse. 
In  England,  I-^  may  be  remarked,  the  sun  will 
rise  partially  eclipsed,  but  the  eclipse  will  bt: 
orer  a  few  minnies  after  sunrise.  The  western. 
most  point  at  which  the  eclipse  can  be  seen 
total  (jajt  after  sunrise)  is  in  Pmoaia,  and  in 
Palaod  the  Bun  will  be  very  low  at  the  time  of 
totality. 

In  reference  to  tbe  coming  eclipse  of  the  aun . 
e  may  mention  that  in  connection  with  lh.i 
.Terpool  Astronomical  Society  special  arrange- 
ments have  tieen  made  with  Messrs.  Thoma-^ 


do  hia  best  to  make  satisfactoTy 
Advice  aiul  information  from 
iiuainted    with   the    country   will   be  highly 

t-s  teemed. 

The  annual  general  meeting  of  the  Liverpeol 
Utronomioal  Society  will  be  held  in  the  room) 
ut  the  E.A.S,,  at  Borlington  Hooae  on  Fndsj, 
Jul;  8,  the  chair  to  be  token  at  3  pjn. 

Another  minor  planet,  Xo.  367,  has  been  d»- 
covered— this  time  by  M.  Charlois,  of  It 
Dischoffahein's  ObKTvatory  at  Xioe,  on  May  ». 
The  Council  of  the  Koyal  MeteorologimI 
Society  are  deeirous  of  oboiniug  a  oolleetioBof 
].hotograph»  of  lightning  flasfaea,  and  thy 
\rould' esteein  it  a  favour  if  anyone  who  cai 
assist  will  send  tham  oopies  of  an;  photograpb 
rif  flashes  already  taken,  or  will  endeavmlrto 
lake  photographs.  The  Council  sa;  that  Ut 
lihotography  of  lightning  does  not  present  uj 
particular  difficulties.  If  a  rapid  plate  and  an 
ordinary  rapid  doublet  with  full  apettnisbe 
left  uncovered  at  night  dnring  a  thundentom 
lor  a  abort  time,  fla^kee  of  lightning  will  afttr 
the  development  be  found  in  some  oases  to  bsia 
impressed  themselves  upon  the  plata,  Ik 
.miy  difficulty  is  the  uncertainty  whether  aiy 
iwrticQiar  flash  will  happen  to  have  bitnia 
ihe  field  ot  view.  The  Conncil  hope  thatnow 
she  thunders torm  season  is  approaching,  maaj 
photographers  may  be  found  willing  to  Ola 
ap  *-^'»  inter.eBting  branch  of  theit  art. 

The  fifty-fifth  annual  exhibition  ottheBojtl 
Cornwall  Polytechnic  Society  will  be  heldW 
Falmouth  in  September  next,  opening  a 
die  (>th.  The  prize  list  has  been  issued,  oA 
ana  be  had  on  application  to  Mr.  E.  KiBo, 
F.B.Met.Soo.,  Polytechnic  Hall,  Falmouth. 

We  have  received  a  copy  of  the  ToKtvUM 
and  Annual  Report  of  the  Manchestf^  Mien- 
acopicol  Society,  which  containa  some  intenat 
ing  papers  and  ia  an  encouraging  dgn  ot  lb 
interest  now  taken  in  scientifio  matlen— 
Lhongh  for  that  matter  lancaohire  hat  alwqi 
been  noted  as  the  home  of  many  distingniiliiil 
workers,  both  well  known  and  hombls. 

At  a  recent  meeting  of  the  Anthropolegit^ 
Institute,  Dr.  G.  Harley  read  a  pai>er  on  tlie 
-"^perative  powers  of  man  liviiig  in  a  mds 
m^^  in  a  highly-civilised  stat*,  in  wbkk  ii 
brought  forward  a  aumber  of  hitherto  nii|nb- 
lished,  though  mostly  well-known,  foot*, desuM- 
itrating  that  the  refining  influence  o(  dviliB- 
,ion  >""i  not  been  altogether  the  unalloyed  boM 
ite  imagine  it  to  have  been;  for  the oseneitd 
ivent  far  to  demonstrate  tbe  fact  that  whib 
Jean's  physique  as  well  as  his  mental  po>« 
had  increased  dnring  his  evolution  from  t 
barbaric  state  into  a  condition  of  binuiaia, 
hia  recuperative  capacity,  on  the  other  hmd, 
has  materially  deteriorated.  In  fact,  it  ap- 
peared from  the  examples  cited  that  eroj 
appliance  adding  to  man's  bodily  oomtort,  h 
well  aa  ever;  contrivance  either  stimulatbf 
developing  his  mental  faoultiea,  while  il- 
creasing  his  personal  enjoyment,  mataritllf 
diminiahes  hia  animal  vitality — rendering  U» 
less  able  to  resist  the  effects  of  lethal  bodily 
inj  Dries,  or  recover  from  them  as  well  and  ■ 
quickly  as  hia  barbaric  anoestora  or  hit  Iw 
lavonred  brethren. 

A  scientiGo  exhibition,  connected  witli  tb 
sixtieth  congress  of  German  oatnialists  uA 
phrsicians.  will  be  held  in  Wiesbaden  from  tts 
13th  to  the  L'lth  of  September  next.  lt«Ul 
be  strictly  scientific,  not  mercantile,  and  ib 
purpo^  will  be  to  show  at  a  glance  the  lauat 
and  most  perfected  instruments  and  apparaM, 
which  have  been  placed  at  the  dispoeal  el 
Bciencc  and  medicine  in  the  lost  few  years.  H* 
following  groups  will  form  part  of  il:^ 
Surgery,  physical  diagnoais  and  thsiapenti'a  t 
ophthalmology,  gyuLcoology  ;  laryngoloff- 
rhinology,  and  otiatr;  ;  orchopajdia,  dentJKijT 
chemistry,  instruments  of  precision,  with  eob- 
diviaion  for  microscopy  ;  inslrumena  and  sp- 
paratus  aiding  instruction  in  natural  hiato^r 
geography,  equipment  for  scientific  lam, 
photography,  anthropology,  bioiegy  and  pl^ 
I  siology,    hygiene,    electro  -  therapentica 


Cook  and  Son  for  a  trip  to  Jaroelav  ti 

total  eclipse.    The  tour  will  occupy  la  aav*,  i "i  '    -wo ---■     -   ■,._.i_,i 

and  Twi^pUcea  of  inten»t  wiil  be  visiie-j  "^'^''iSr'  J^**  pharni«olog;  AppU»«» 
.,  r-afe.  To»l  cost,  £4.-..  but  £qU  particuUr.  ;»'?">  b«  addr«sed  to  the  ^P^^^J^ 
can  be  obtained  fro'm  the  Rev.  S.  j'l^ohnsoc.  '  f'lf^"  ^"i  V"^.°""xn  ^tSSSlSS 
who  has  kindly  consented  to  organise  the  ei-  f?."^?"  """^  ^''"^'  **•  ^™"kfiirtK«i-% 
pedition.    Member*  who  wonld  like  to  combine    '"^'™^°-  .:■ 

tor  a  cheaper  and  quicker  route  are  invited  to  The  Orient  lioei  Om«s  aamlttg  ««M** 
send  in  tbeii  names  to  the  secretory,  who  will  I  lished  a    nmorkablj    qalok    fiia 
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.nstTalt»(Beep.24I):  bat  it  appeari  tbaC  hei: 
Mter  TesaeJ,  the  Oroya  has  the  record  now. 
STin^  rnn  from  Adelaide  to  Plymonth! 
3,664  milea,  in  the  nnprecedeatedly  short  ap- 
kreiit  time  at  32  dajs  13  hours,  inolading 
nnslt  of  the  Suez  Canal  and  all  atoppagea. 
IwBo  deliiya  having  amounted  to  2  daye, 
i  hours,  the  actual  steaming  time  allowing 
Jc   diSerencB    of  lougitodo,  was  30  days  ~ 

The  .Canard  linor,  Umbria,  has  lowered  the 
Mord  for  the  parage  between  QaeenetowQ 
ad  New  York,  having  reached  the  latter  port 
lat  Saturday  in  S  days  2  hours  37  min.  from 


The  twenty-fourth  annual  general  meeting 
f  the  members  of  the  Gas  Institute  will  bi,- 
eld  at  the  Corporation  Galleries,  Glasgow,  oc 
'oesday,  Wednesday,  and  Thursday,  June  28 
9.  and  30.  The  Glasgow  Corporation  Gsh 
Torks  will  be  visited  on  the  Wedaesdaj. 

The  Accademia  del  Linoel  at  Uome  has  pnb- 
ishad  in  its  Aici  the  resalte  of  a  careful  stndy, 
)jMessr9.TaramelliBnd  Mercalli.ot  the  serietq 
if  earthquakes  in  Andalusia,  which  com- 
nwnced  in  \6ii,  and  have  continued  more  o; 
ten  intermptedly  ap  to  the  present  time.  I: 
appears  that  earthquakes  are  more  frequent  in 
the  littoral  regions  of  Spain  than  in  the  in- 
terior, and  more  common  in  the  sonth  than  in 
the  north.  The  Andaludian  shocks  proceeded 
from  a  focas  of  ellipsoidal  form  situated  at  ii 
depth  of  12  or  l:t  kilometres.  From  this  centra 
thewaves  were  propagated  in  all  directions  ^ 
bat  most  freely  and  with  relatively  leaa  de- 
Itraotive  effects  in  the  bard  crystalline  rooks 
af  the  arohaian  and  palieazoio  series.  Tht 
fltater  number  of  earthquakes  in  Spain  occur 
m  the  autumn  and  winter. 

Aocording  to  Prof.  Woodward,  of  Washing- 
ton, in  about  2,20U  yeats  the  rock  over  whinb 
the  falls  flow  at  Niagara  will  be  all  worn  away. 
The  area  of  the  rock  worn  away  at  the  Horse- 
■luM  Falls,  between  the  years  1S42  and  1875  wa» 
18,500  square  feet,  equal  ta  0425  acres  ;  between 
1875  and  1886,  60,000  square  feet,  or  137  acre. 
The  main  length  of  the  contour  of  the  falls  ie^ 
S,3l»ft.  The  time  required  to  recede  one  mile, 
il  the  rate  is  24tt.  yer  year,  is  2,200  years. 

In  a  pamphlet  issued  lately  by  the  United 
BtMes  Hydrograpbic  Office,  Lieut.  Underwood 
■yt  that  mineral  oils  are  not  so  effective  for  use 
•tifaaa vegetable  or  animal.  A  comparatively 
mU  amount  of  the  right  kind  of  oil — say  two 
tBKts  per  hoar,  properly  used— is  sufKoient,  lit. 
■Kits,  to  prevent  much  damage,  both  to  vesseU 
•ad  to  Bniall  boats,  in  heavy  seas.  The  greatest 
mlt  from  oil  is  obtained  in  deep  water.  In  a 
■■if,  or  where  water  is  breaking  on  a  bar,  the 
ribet  is  not  so  certain ;  bnt,  even  in  this  case, 
<II  may  be  of  benefit,  and  ite  use  is  recom- 
Mnded  by  Lieut.  Underwood.  He  advises  that. 
Wbeu  an  attempt  is  about  to  be  made  to  board  s 
«iMk,  the  approaching  vessel  shonld  use  the 
«il  liter  mnning  as  close  as  possible  under  the 
»« of  the  wreck.  The  wreok  will  soon  drift 
Bto  the  oil,  and  then  a  boat  may  be  sent  along- 
*tfc  of  her. 


1  of  the  United 

. .0  send  the  steamer 

Mitlrau  to  the  Pacific  shores  next  year  to 
ttodnct  there  investigations  similar  to  those 
*liioh  liave  been  carried  on  for  the  past  fifteen 
3Kb  along  the  Atlantic  const  of  the  United 
nitee.  The  Commission  is  now  engaged  in 
pBMiii^,  in  connection  with  the  Signal 
Bflioe  and  Light-Houso  Board,  temperature 
wts  of  t^  Atlantic  from  Maine  to  Florida. 
"Me  are  to  have  iaothermals  of  ten-day  means, 
*||d  it  is  hoped  that  tbej  will  throw  consider- 
wle  light  npon  the  migrations  of  liie 
™portant  of  the  '    -  ' 


NWUI 


— it  Manchester  on  Wed- 

■wiy,  Aagmt  31,  the  president  being  Sit  H. 
*Emooe,M.P.,LUD.,  Ph.D.,  F.B.S.,  V.P.C.S. 
J*rti  for  the  meeting  may  bo  obtained  of  the 
•«»1  secwtaries  at  Manchester  on  and  alter 
^Vut  17,  and  from  that  date  to  August  25,  at 
y  offloe  of  the  Association,  22,  Albemarle- 
*•*,  London,  ff .,  or  on  application  by  letter 
BJta  Qounl  Treaenrer,  Professor  A.  W. 
■jWhlMOn,  Bdtisb  Assooiation,  University 
Mm  Xoi^a^  W.O.  The  Oaoeption  Eoom 
%lifmtmmi.  vW  ba  opwud  on  Monday, 


August  2B,  at  1  p.m.,  and  on  the  following  days 
at  8  a.m.,  for  the  isane  of  tickets  to  members, 
Associates,  and  ladles,  acoording  to  the 
statement  given  above,  and  for  supply- 
ing lists  and  prices  of  lodgings,  and  othar 
information,  to  strangers  on  their  arrival. 
No  tickets  will  be  issued  after  G  p.m. 
The  first  general  meeting  will  be  held  on  Wed- 
nesday, August  31,  at  8  p.m.  precisely,  when 
Principal  Sir  William  Dawson,  C.M.G.,  M.A,, 
LL.D.,  P.E.S.,  F.G.S.,  will  resign  the  chair,  and 
Sir  H.  B.  BoBOoe,  B.A.,  Ph.D.,  LL.D.,  M.P., 
F.B.3.,  F.C.S.,  president  elect,  will  assume  the 
presidency,  and  deliver  an  address.  On  Thurs- 
day evening,  September  1,  at  8  p.m.,  a  soirus  ; 
on  Friday  evening,  September  2.  at  8.30  p.m„  a 
discourse  on  "The  Rateol  Explosion  in  Gaaes," 
by  Professor  H.  B.  Dixon,  M.A.,  F.K.S.,  F.C.S. ; 
on  Monday  evening,  September  5,  at  8.30  p.m., 
a  discourse  on  "  Eiploiations  in  Central  Africa." 
by  Colonel  Sir  Francis  do  Winten,  K.C.M.G., 
K.A.,  F.B.O.S.  ;  on  Tuesday  evening,  Septembei 
G,  at  8  p.m.,  a  soir6e  ;  on  Wednesday,  Septembei 
T,  the  concluding  general  meeting  will  beheld 
at  2.30  p.m.  The  sections  are  :~A.  Mathe- 
matical and  Physical  Science  ;  B.  Chemical 
Science  ;  C.  Geology  ;  D.  Biology  |  E.  Geo- 
jiraphy ;  F.  Economic  Science  and  Statistics  ; 
G.  Mechanical  Science  ;  H.  Anthropology.  E: 
cursions  to  plaoes  of  intereHt  in  the  neighbou 
hood  of  Manchester  will  be  made  on  tl 
afternoon  of  Saturday,  September  3,  and  a 
Thursday,  September  8.  The  Presidents  of  the 
sections  are  : — Mathematical  and  Physical 
Science  :  President,  Professor  Sir  E.  iS.  Ball, 
M.A.,  LL,D.,  F.a.S.,  F.R,A.S.,  M.R.I.A.,  Astro- 
nomer Royal  for  Ireland.  Chemical  Science  : 
President,  Edward  Sohunot,  Ph.D.  F.B.S., 
F.C.S.  Geology  :  President,  Henry  Woodward, 
LL.D.,  F.E.S.,  F.G.S.  Biology:  President: 
Professor  A,  Newton,  M.A.,  F.R.S.,  F.L.S., 
V.P.Z.S.  Geography  :  President,  Major-General 
Sir  Charles  Warren,  R.E.,  G.C.M.G.,  F.R.S., 
F.R.O.S.  Economic  Science  and  Statistics : 
President,  Robert  GitEen,  LL.D.,  V.P.S.8.  Me- 
chanical Science  :  President.  Profewor  Osborne 
Reynolds,  U.A.,  LL.D.,  F.B.3.,  M.Inst.C.E. 
Anthropology  ;  President,  Professor  A.  H. 
Sajce,  MA. 


BleotroplatlnB'   flower* ,    Inaaota,     t 

Improvemeati  in  elm  prepariLtion  oC  urg*nio  m 
for  metsUiistion  by  galianii:  deposit  have 
reoently  introduced   by   Im.    Sucivic    Anuayni 


■  liquid,  wich  which 


propi 


them  fur  metsllisntiu] 
slug!  ore  first   nikshed 
free  thsm  from  all  earthy  or 


n   ordin    _ 
talcaieoD*  m 


__, _diitilleci 

areldt  bsre  ■offioiaat  tima  tu  give  oil 

slowly  their  albuminous    matter.    The   albumsn 

bus  obtained  is  filtsced  and  boiled  tor  about  au 

lonr.    Atl«rtba  boiling  thers  ii  added  sqnantity 

jf  diittllad  water  auffiuieat  to   replase  that  lost 

by  the  boiling,  and  isbout  3   per  cent,  of  nitrate  of 

silver.     This    liquid   is    then  plaoad    in   bottlea, 

harmetioaUy  cloaed,  and  kept  in  the  dark;  it  will 

thus  keep   without  any  alteratiou.    To  use  thia 

liqnid  for  the  preparslioo  of  the  objects,  about  30 

smmes  of  it  are  diuolved  in  about  lOU  grammes 

riiitilled  water.    In  thia  aolntiou  the  objeoti  are 

bmerged  for  a  few  moments ;  they  are  then  plsoed 

a  bsth  consisting  of  distilled  water  with  about 

20  per  sent,  of  nitt»te  of  ailvsr  in  solution  and  after- 

'mitted  to  the  aotion.of  hydroinlphnrio 


of  sUve 

ered    aurfaee    of    the 


Thu 


LETTEES  TO  THE  EDITOR. 


M  Sold  mrtiho  rti/mMli  ftr  Hit  ij^srani  at 
—•—     •»■-  -"•»■  rr^Mtntlf  rtpmli  Ikal  aU 

M  M«tr  ufMli-i 

"  to  (Ai  BDinn  ^f 


I  knovK  aadas 

DM  In  thk  inlj, 

.bUhB  :  Poc  null  a  D 

1  iaohapenoD  m . _ 

junn  na  man  Umw  wtiat  sveT]f  bodj  do«i.iiid  nt,  to 
olDtter  «l(h  thtt  llttis  ptttanoe  at  hli,  will  onde 
D  writs  the  wtwla  bod/  cJ  pligiloka,  a  vloa  btnn  vt 


ZBTA  B00TI8. 
[27332.]— The  following  are  some  of  the  mora 
recent  meaaucemeuta  of  X  Buiitis,  which  I  have 
Bnteradinmv"Gledhill,  Wilson,  and  Seabroke." 
Tbaj  are,  I  think,  almost  the  laiC  measures  pnb- 
liahed  ;  but  I  have  no  time  at  thia  moment  to  look 
for  others. 

SBbiaparaUi  29er;  0  83f' :  18gl'«. 


207-2 
■•Oti-4 


0'72i   :  iaa3'J 


:  1880-5( 


Tarrant 296'6   :  0'6o     :  1886-10. 

Hr.  Tarrant  mentions  that  the  stars  were  never 
fairly  separated  with  hij  lO^io.,  and  bia  distance  is 

probably  a  little  too  large.     It  certainly  doea  not 
...J  n..-r..  ..  pfgggQ^      >j<jj£,  j,  ,  ,t^  resembling 


The  distanoi 


hably,  I 


42  Corona 

siiwedil-2'.      Uriachel  and 

1823    and  1830  are  much  too  large,    ss  is  nsiial 

with  the  miorocaeter  empluyed  by  Herschel  and 

Sonth,  and  by  Uersohel  himislf  on  the  fifb.  TuUey. 

Amici  gives  1-00"  in  1815  and  1817. 


8ATUBN— STSUVB'S  DIVIBIOV. 

[27383.1— With  reference  to  the  division 
ecween  imgs  B  and  C,  alluded  to  by  Dr.  Ferguson 
letter  27311),  | ^    .«    ^ 


d  desorihed  by  Dr.  ferbv 
re  searched  in  vain  for  suoh 


jviaton  being  oallsd  after  h^.  _ 

Webb  sBja,  ■'  Celestial  Obiscta  "  p.  180,  "  Stmve 
onatdered  riug  C  divided  by  a  dark  line,  but  this 
-,  been   aeen  ainca."     Again,  in   iMrttedwU 


Ob"<..  ,  .   ,, -        --..      _    

wsseeenoneanhanaiofringCinlSol,  byStrnve, 
a!i:ch  hi  coadi  nol  /ind  in  18II2.  Neliher  Secohl  nor 
LBBaell,witb  ezquigite  definition,  oonld  glimpse  this 
division  ol  Stmve."  Strove  never  saw  any  division 
betu-cca  rinyi  B  anJ  C,  or  Seochi  or  Laasell,  and 
Bond  and  Coalidge  eapeciatly  looktd.fur  thia  on  the 
nights  of  the  finest  deSaition  with  power  of  SSS  on 
the  26ia.  The  crape  ring  is  apparsntSy  now  under- 
going great  changea,  or  else  it  has  of  late  been 
Bubjeot  to  closer  lorutiuy,  to  a  division  may  exist, 
althuagh  undetected  by  the  12'2ia.GmbbatOifonl, 
and  other  telescopes  of  equal  poirer,  and  olily  seen 
by  Dr.  Tsibv  at  present.  Should  tbe  pcinoipal 
divinon  of  Saturn's  ring  be  called  Cassini's  or 
Ball's?  Did  not  the  Bcos.  BaU  diaaover  the 
diviaion  a  decade  bsfoie  it  was  detected  by 
Cissini?  We  can  UDderatsnd  foreiguers  liking  to 
csli  it  Cassiui's;  but  to  whom  is  the  credit  of  the 
discovery  really  dne  i* 
June  Srd.  H.  Wataon. 

INSOMNIA   AND    NOISBB    IN   THB 
BAXa 

[27381.J— I  HAVK  derived  soch  inoslonlable 
bene^t  from  tbe  perusal,  during  tbe  past  seven  or 
light  years,  of  the  scientifio  letters  and  artidlai 
Lppeartng  m  the  ENGLISH  MeuuaKIL',  that  I 
riah,  if  possible  in  my  small  way,  to  repay  the 
lebt  by  aommnniosting  a  taut  or  di3Cavet7  from 
vhioh  I  have  peraonallj  derived  rssn Its  eqislty  in- 
utimable   to    those  of  your  lesders  interested  in 

.,.,-.  .     ."'''f   »?«"V.lt™''l'''p«"»l  deafness,  of  which  "^ 

diaoernib  e  atd  come  out  with    attikiog  nestnoM^  ^         be  the  sign,  is  no  doubt  sn  unpleasant 

the  metaUio  deposit  being  of   perleotTy    "n'f"™  lie^.ti^n  of  cue'slensea;  as  though,  if  one  may 

"•■"'"'"■  »■"*  »dh"enoe.  'f^^^^  ,„„  y,^  generality  of  the  remark,  one  doi 

Semarkable     Botor.      '"-    ' i-.-r^.       j; .:.. 

favoured    with    the    foUowinj 
electromotor,  whioh  we   repro 

type,   duuble-arnioured  armature, '  te  anyone  aoonstomed  to  "converse  chiefly  '  with 
ip^rsa  and 


ipensatton  cyli 
the  very  varying  pi 
of  finlah  remarkable 
produce  at  least  15,0( 
1601b.  to  the  .aqnare 


of  the  most  dreadful  diseases 
required.  The  nicety  I  which  can  aSect  humauity:  it  ia  the  almost  certain' 
s  machine  enables  it  to  precursor  of  madneas  and  death, 
la,  and  Iwlng  driven  at  I  will  therefore  attempt  tu  show  (and  I  hope, 
{ivea  ont  95  per  cent,  of  eonvinoe)  your  readers  who  may  auSer  from  either 
ergy.  A  very  difficult  problem  is  crbothof  theseeompUints,  how  the  fintaL«c.<.v«>iA. 
ec  solution,  as  our  eleotiioisniwill  I  may  be  tumedvBtoaMK^.-a\iiKQi*V«  ■iSifc's**-"™^^ 


ENGLISH   HEOUANIO  AND  WORLD  OF  80IEN0E  :  No.  L,l&9. 


«lil<a»lj  ia^  onlj  if 


o  do  Uili,  I  wlU 


JDota  bom  »  punpolct  I  luely  pDrahMed,  by  Dr. 
litton  Forbes.  "  Thera  !■  parbipi  no  more  dUtnsi- 
ing  ijmptoiii  of  dMfneH  tban  wbiit  in  knowa  >■ 
TmnitiH  aKTiim  oi  'doihi  in  tbe  eftn.'  TbcH 
Buy  TUy  k  good  d««l  In  iDt«niitj ;  lomatimH  thay 
mia  lond,  KiMtlinN  lotr.  Soma  penoua  heu  ■ 
■onnd  of  Mill  oontinDomlf  riaging,  otbin  of  laih- 
iDgwKtan,  othan  of  lioging,  wbutliog,  boiijng, 
UowiDg,  or  Uio  nub  ot  itflun,  or  noto  of  miuiii." 
(I  woold  b«r«  nmurk  tbab  then  WHine  to  b« 
noUliiig  to  TDTy  diaiigreeable  in  all  tbU.)  "  In 
nuny  ouw,th«a  sonndi  oonUnne  diy  and  night. 
Writcn    an  annl    diieagsa    mention  nob    a    few 


e  of  thesa  noisM, 
I  dns  to  oertain  dlMMod  oon- 
a  bad  itate  of  the  general 


hat  Sir  Waltai  Boatt 
,..j  Looklutn  >*  Lif •  ")  oonipiained  of  what  he 
mlled  "a  oontinnal  whiuing  In  the  •iii";and 
Uiat  thii "  tlsuitiu  "  ii  aaid  to  haTe  bMU — partly, 
at  all  evaQU— the  mdm  thaf  Mi.' Swift  bcoaroe 
"a  drirdlai  and  a,  ihow"  alio  that  you 
talented  oaneipoDdeDt,  "  Eoe,"  will  donbtleu  re- 
mmnbei  the  oonitant  "  whiiiiDgi)oiie"of  tnioketi 
and  other  iniooli  doling  a  anmraer'i  day  and  night 
in  India.  Thia  latter  eiutlyreiemblei  the"  tin- 
niini "  with  whioh  I  am  afleeted,  and  which  ii  not 
the  ilighteat  inoonvenienoe  (o  me  dniing  the  dfty, 
whilat  it  il  Ml  lD«atitD*hle  adiantage  to  me  at  night 
by  lending  ma  to  ileap  wheueret  I  like  In  abont 
tan  minntei,  proximate.  In  nine  oaaei  ont  of  tan, 
thought — nnplwaant  thonght— ia  the  came  of  in- 
■omnia,  and  Uiii  ii  inch  a  well-reoognlied  faot, 
that  ail  kindi  of  devioea — eueb  aa  (mentally] 
Watohing  or.DODntiog  abeep  jump  over  a  atile  one 
by  one — are  inggeited  to  uiBomniiti  "topteTent 
thinking."  Theaa  all  fail,  became  they  are  all 
methoda,  if  humble  methodi,  of  brain-eierciw, 
and  the  brain  la,  above  all  otheia,  the  organ  which 
mnat  be  pnt  to  alaap. 

How,  I  find  that  while  it  i>  by  no  meani  oeoea- 
lary  to  liat«D  to  thia  "tlnnitna"  ( which  wn  euily 
be  ibown  to  be  located  in  the  inner  ear  next  the 
brain,  tor  yon  oan  hear  it  if  jon  like,  in  epite  of, 
and  dniing  the  moat  trenandona  Dolaea  —  u 
thnndai,  the  tattling  of  carta  on  atOD;  ttneta,  ito. }, 
if  yon  do  luten  to  it,  and  imagine  ita  piobable 
oanie,  tbongbC  of  any  kind  ia  abaolntely  impoi- 
■ible  ;  and  Che  brain  being  at  reat,  yon  go  to  sleep 
at  once.  I  hare  tried  thia  plan  lor  more  Chan  a 
year  now,  and  it  haa  )nevci  once  tailed  me.  It  you 
wiah  X  will  gire  yon  (in  anothei  latter)  my  idea  of 
the  real  eanae  of  "  tlonitni,"  which  ii  oertainly 
none  of  tboae  above  mentioned, 

Bmuel),  Jane  3.  B.  W. 

THB  INDIAir  TTTBirBB. 
[27SSS.]— Some  yeaia  ago  I  deaciibad  tbe  rnde 

SpliaDoei  of  (hia  trade,  hicept  in  large  ciliea,  at 
B  railway  woikihopa,  and  Qovernment  mann- 
factoiiea,  yon  will  not  find  any  furm  ut  Eorupeaa 
lathe.  Poverty,  and  a  aDperaCitioua  dialike  ot 
innovation  (enoonraged  by  aubtle  prieitciafl),  are 
tbe  two  chief  aaoaea  ot  thia  piimitive  ladeneas; 
yet  tbe  work*  in  ivory  and  wood  are  veiy  cleverly 
and  neatlr  executed.  Tbe  workman's  oanvaa  bag 
eontaioi  hia  laCbe  and  tooli — Che  firat  being  two 
itont  pointed  pega  (like  tent-pega).  in  each  of 
which  i>  inaerCed  near  tbe  bead,  at  right  anglea,  a 
projeoling  pin  of  leper  iron  (eiaotlylike  the  end 
id  a  peglop] :  aleagthot  twitted  raw  hidt 

polling  by  recipi  _  .  _.  . 

village-made  chiael,  a  ditto  goage,  a  piece  ot  tin. 
Ijoard,  in  the  centre  of  which  a  aqusre  bole  ii  oat, 
and  a  narrow  pieoe  ot  wood  inaerted  when  the 
height  of  centre  haa  been  meaaured  (not  till  then). 
Thta  Dondeaciipt  lot  ot  torner'a  ontfit  constitatM 
the  whole  workahop  ot  muat  artieana  ;  yet  in  yeara 

gone  by  I  have  aeen  beautiful  and  woDde~'~' *~ 

aoeompliabed   by 
hired  boy  performe  lue  ira 

honra  together.  Moat  ot  m/  [equuBmBnui  were 
manufaotored  nadei  a  ibady  tree,  where  I  even  be- 
came a  pnpil  in  the  art,  and  evenCoaJlf  tamed  out 
many  neat  artiolea  in  wood  and  metal,  having 
altered  the  rode  appliancea  to  a  sliding  fiiCure  on 
a  table,  the  ooohe  who  pulled  the  cord  being 
agoatted,  vii-a-cii,  on  a  aeal  at  the  aame  level. 
■nil  braaa-foundera,  too,  finiah  and  polish  tbeii 
watar  veaaela,  of  every  liia,  by  oementing  tbe  baae 
to  a  block  ot  wood,  and  attaching  a  cylinder  to  Che 
moutb.    Tbe   ondera  and    lapidariea  employ  the 

Fifty  yeara  ago  the  quality  ot  all  native  warei 
wai  fu  anperior  to  Che  preient  day.  Gradually 
they  hare  deteriorated,  while  tbe  prioea  charged  to 
Enropeani  have  incieased.  The  "mild  Hindoo  "  fau 
availed  bimaelt  of  a  growing  demand  tor  hie  goods, 


firmly  whan 


n  beautif  nl  and  wonderf  nl  work 
apprentice  or 
ik  ot  pnller  for 


many  other  materials  and  manafwrtnres  aold  to 
travellers. 

Patna,  In  Lower  Bengal,  waa  onea  tbe  emporinm 
of  tomeiy  decorated  with  gaody  laoqaeit ;  bnt 
the  trade  haa  alowly  spreaato  Benarea  and  N. 
India.  For  many  loin  yean  theaa  baimleaa  toya 
were  mDob  valaed  aa  ufantila  piaaenta  in  Europe. 
Nomerona  abildreo  had  beeti  poisoned  by  the 
metallic  oxides  employed  by  Bricish  toy-makan, 
and  their  parents  tally  appreciated  tbe  hard,  inso- 
luble sealing-wax  ooating  of  Hindostan.  TbeAnglo- 
lndiao,retumiog  home  after  hia  long  so joom  in  tbe 
Bast,aiual]yaa[riedtbeadditiDaal  baggage  of  these 
(avoorite  trifles.  Tea  aeU  in  baskets,  ninapini, 
rattles,  balls,  boxes  of  alt  sites,  swings  for  nursery, 
and  a  rut  assortment  of  psrti-ooloared  playthings 
of  all  kinds  and  shapes — the  large  humming-Copa 
being  tbe  boya'  faroarite;  for  older  peraons,  napkin 
rings,  cylindtieal  cases  for  peaoile  and  knitting 
needles,  vasea,  and  suob-lika  household  ornaments ; 
the  beil-ibaped  feet  ot  native  bedsteads,  v^ry 
gaudily  embellished  with  cirelea  ot  every  ooloor, 
are  tbe  chief  articles  in  local  demand,  eanerally  of 
sound,  bard  wood,  and  well  Qniahed,  The  slabs  ot 
lacquer,  made  by  stirring  ia  dry  eoloura  into  the 
melted  gam,  and  hasting  iC  conttunally  on  a  sheet 
of  warm  meta],  are  prepared  by  the  turners  ;  this 

lathe,  ftiotiunal  beat  causing  the  lao  to  melt  and 
adhere  to  tbe  article,  the  coating  being  uniformly 
distributed,  and  acquiring  tbe  glassy  politb  uf 
sealing-wax.  For  making  spirit  varnieb.l  found 
nothing  eqasJ  to  these  slaha,  of  which  I  possess 
nearly  all  Cbe  oolonra  used  by  tbe  turners,  1  have, 
also,  a  lot  of  inside  tools,  all  copied  from  our 
modem  hooka  ;  these  were  made  by  a  youog  native 
blacksmith  near  Calcutta,  where  he  probably  saw 


I,&TBB    aiATTBBB. 

[27886.]— IK  answer  to  "F^A.  M.> 


garding  split 


lathe,  I 
m  from  watchmaker's  lathe,  abowi 
also  method  of  fixing  split  am 
chucks. 

The  spindle.  Fig.  1,  ia  drilled  throng' 
aback  binding  screw  is  inserted  at  back 
mandrel.  Ic  is  hollow,  with  internal  acrew 
aC  one  end,  which  GCs  screw  on  end  of  obuct 

ohncka.      They  are  hardened  and  tempere 


taming ;  feather  is  fixed  inside  ot  mandreL 
small  range  neaeesitates  a  t^ood  asaortmentof 
Wheel  or  plate  cbucke  are  made  and  act 
same  way  ai  wire  cbacka ;  Cheae  chucks  ta 
very  troe. 

Fig.  3  shows  part  of  large  face-plate  chi 
diameter.  It  is  fixed  into  mandrel  in  CI 
way  ai  the  other  chucKi,  the  cone  and  t 
fitting  ^ving  perfect  truth  in  running.  Tl 
screw  [Tig.  1)  is  fitted  to  spindle  as  shown  ; 
may  be  screwed  im  in  the  urdmary  way,  i 
easily  remuved  when  required  for  leceptioi 
other  chucks. 

I  think  tbis  metho<l  of  filling  chucks  hss 

independent  ot  any 


I  and  VI 


'Jnlr  can  a  reaidenC  on  the  apoC  insure  aeaooned 

'mott^baaoe,  tie  crtoking  tnd  splitting  of  moat 

—  * —  .•.-  n —    3^^  renurfc  apfdiet  t* 


tamer^  iHtm  tbe  Bttt, 


_._  ___   .    .  ingemoua  apecimei 

N.India;    mnltiple   curioaicies   or  Lurnery.    i:iu. 

disc,  or  cylindrical  block  ;  aix  holes  ot  vaiioui 
diameters,  arranged  concentrically,    each  contain 

lids  and  a'll,  to  a  wee  siie,  which  might  hold  a  mua^ 
Urd  seed  1  No.  2  is  a  handsomely-coloured  atfair, 
spotted  with  gold ;  it  oontiins  a  nest  of  12  boiee. 
all  of  different  colours  1  The  workman's  toes  have 
aa  much  play  as  his  fingers  ;  be  employs  tbem  as 
much  aa  possible  in  every  handicraft,  as  he  only 
wears  looae  thaea,  and  takes  them  oS  when  follow- 
ing his  calling.     In  fact,  his  feet  arc  always  in  use 

once  renowed  oocapatiuna  are  dying  out — that  of 
making  tbe  seta  of  ivory  chessmen,  costing  to  order 
£i!>  to  £30  sterlini.  kinga  and  queens  onelephants, 
knights  on  horaebaak,  pawns  as  spearmen,  ,tc. 
Twenty  years  ago  the  aged  artist  in  these  gems 
waa  going  blind  ;  bis  pupilt  and  sacoeaaora  are  all 
unworthy  ot  their  instructor,  the  modern  imiCa- 
Ciona  being  ooarae  and  ill-executed,  though  expen- 

Tha  laat  article  the  patriarch  constructed  for  me 
to  my  pattern  waa  a  brBcele^  carrying  a  miniature 
portrait-frame  in  apotleea  ivory;  the  piecea  when 

Eat  together  on  elastic  cord  cloaed  ap  un  Che  wrist. 
poaaaat  it  still.  Billiard  baUs  and  suchlike 
j  artidea  ha  executed  well.  The  cement  uaed  by 
Indian  turneta  ia  a  oomponnd  ot  shellac  and  brick- 
dnit,  a  very  teuaoiooa  oompoond,  eapeoially  foi 


h  all  tl 


t^igea  of  esey  fitti 
\  will  be  happy  to 


X.ATHB    MANSBBI.. 


r27a87.]-H0W  would  this  suit  Mr.  1 
Z7i!)«),  or  Mr.  Newall  (2732i)  ?  I  think  tl 
lould  not  be  au  liable  to  injury.     It  gives 


BOBINQ  IN  THB    LATHS  ^TITW 
SLIDB-BBST. 

[J7388.]— Seeinc.  the  woodoot  of  tbe  I* 
by  "  P.  A.  U."  last  week.  May  27th,  haa  n 
me  of  a  plan  I  used  for  baring  in  the  lath 
poaaeaaing  a  elide-rcst.  As  it  might  be  o 
aome  ot  yonr  readors  1  aend  akeWh.    A  tori 
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up  to  Gt  buk-poppct  niocly.  Id  thii  rod 
larad  lOtoH  at  (MO  end,  one  t«  take  &  bit 
■ted  fp>und  Bat  on  one  aide;  tbe  othei 
imertioD  at  ■  ileiidYing  pin,  plMcd  u 
between  theua.  Tbe  end  nolding  the 
eriiaoreved  to  take  ■  not  wbiohloolu 
:  *t  tbe  ai»  required  to  be  bored.  The 
.-inoed  uid  vitbdraim  bj  hand,  and  boiea 
Hitb,  ojlindrioal  bole.  11  required  to  bore 
ttom  of  a  plngged  bole,  the  cutter  WQuld 
ooordiDgl;.  01  Douneit  ij  only  applicable 
oeitaln  aiae,  owing  to  tbe  apring  of  the 
an;  great  diitanoe  from  the  oar. 


EX'S     SOBBWINa    APPASA,IUS. 

]— Altuooob  I  bad  determined  to  argue 
on  the  merit!  of  tbe  sboT^  1  cannot 
oting  a  lentense iB  alottorby  ^  Bow"  :— 
:'a  device  ia  highlf  iDgenioua,  and  in  ita 
-urinae  will  do  good  work.  It  will  enable 
Jed  amateni  to  atrike  a  ahoiC  aciew  of  an; 
ailf  and  correotN."  Thia  ia  all  that 
deaigned  it  for,  sb  1  think  1  atated  in  my 
II.  It  ia  aimpf;  for  application  to  latfaea 
3  traveraing  mandrel,  and  wbat  tbe  latter 
ad  to  aooomplisb — jnit  that,  and  no  more 
ned  for  tbia  unique  ioTention.  Abiolute 
tioal  Mouraoj  ahould  hnrdl;  be  expeolcd 
Lpparataa  made  fc 


It  that  it 


a  be  . 


woikahop.  I  bare  often  stated  that  X 
nathematioiaa,  and  cannot  work  on  the 
PooklingloQ  or  "  Bow  "  ;  but  tbe  mathe- 

.L  who  Cold  me  that  ha  had  notioed  and 
d  the  error,  and  very  much  I  admired  hi! 
I  method  of  correution,  which,  at  any  rate 
ington,  appears  anffioient.  If  it  la  not 
,  and,  aa  anyone  would  naturally  expect, 
^bop  appliance  ia  only  fairly  true— true 
we  heie  need  truth — Mr.  Niolett'a  inven- 
luite  aaCiafactuiy.  Aa  to  the  caaea  of 
inclination  of  the  disc,  Mr.  Nibtett  totd 
it  would  only  work   aatiafactorily  from 

0  10  pitohsa.  II  it  will  work  from  8  Co  30 
■  more  than  a  traveraingmandreliaaaaally 
t«do,  in  which  we  are  oontent  with  ail  BCrew 
od  cannot  with  theae  get  any  intermediate 

Thii  device  may  apparently  be  advertiied 
e  of  giving  a  quite  correct  lead  for  any 

1  rather  leaa  trsth  from  6  to  40.  What 
irly  demanded  beyond  this  I*  Aa  to  long 
aorewa  in  metal,  we  never  use  a  traseraing 
for  auch  work  ;  we  go  at  once  Co  the  only 
id  efficient  tool— tbe  eeit  acting  lathe. 
lit  Novice  "  apsaka  of  the  baod-chaaiog 
Civee  at  the  Crystal  Palace  and  opticians . 
nite  true  ;  but  let  ma  also  tell  a  tale  de 
iCTtvibui.  Many  years  ago,  when  one 
aa  alive,  whoae  buainesa  it  was  to  give 
in  at  U.  and  Co/a  to  amatcura,  I  asked 

landed  oS  the  arria,  and  remarking  do  the 
ity  of  band  wor^  mined  lie  Uad,  Now, 
i  a  man  who  could  turn,  acknowledging 
(t  persona  allow,  that  band-chaaing  was 
sain  proeeat;  tiiat,  in  fact,  to  those  who 
snatantly  engaged  in  that  work  a  mias  is 
u  likely  »  ai  hit.  But  again  it  ia  not  ao 
o  ahata  ■  thread.  Tbe  real  diffionlty  ia  to 
ood  fit  of  a  aorewed  box-cover.  Fur  thii 
m  entaia  one  of  the  two  things  requisite' 


airable.  1. ^ , 

Palace.     When  lait  there  there  waa,  1  think,  bat 
one  tnmer  down  below  ataira  who  was  generally 
engaged  tnrnlng  billiard  ball*  (Penton's,  I  think, 
was  the  name).    Ia  there  now  a  large  tn^^ery  ? 
O.  J.  L 


317)  for  indicating'  the  false  asa'umpti 
which  myreasoning(letter  2T188,  p.l78)waBbaied. 
So  far  ai  I  can  lee,  their  argument  is  couclusive  ; 
but  oonld  not  the  mechauiDat  amngementa  of  the 
apparataa  b«  ao  altered  aa  to  make  my  reaaoning 
accord  with  the  faoU  ?  I  throw  onl  thia  hint  for 
the  oonaideratton  of  tbe  inventor  and  meohaniciani 
generally.  H.  O.  PockUngton. 

irgBFtri.  OHTTOK. 

[27391.1— This  ia  the  specimen  I  altnded  to 
lately  aa  having  appeared  in  tbe  pages  of  "  E.  H." 
many  years  ago.  I  made  two  siiea:  the  larger, 
whiah  must  not  exceed  }rda  diameter  of  any  faoc 
plate  ;  the  smaller,  about  3ia.  aoroas.    A  ia  a  disc, 


of  Jin.  boiler-plate, 'with  the  pointed  holde 
B,  attached  to  it  firmly.  I  constinctfld  mine  b' 
tbe  tedioua  method  of  faatening  together  by  bacl 
the  piste,  but  i 
"    ■- —  'he 

of  1. 

cylinder  mounted  for  work,  as  per  dotted  circle. 
You  should  have  two  or  three  of  theae  ecrewa  in 
diSercnt  lengths,  to  snit  tbickness  of  the  pieces  to 
be  turned.  Square  bare  or  nnta  are  just  aa  eoaily 
held  in  thia  chnok,  which  seems  to  have  been 
copied  from  the  principal  of  the  "carrier."  DD 
are  sheet-metal  clampa,  to  faatco  down  the  diao. 
They  are  held  by  bolta  passing  through  apertoro* 
of  face  plate.  At  first  the  true  centring  of  work 
BO  filed  bothered  me;  but  I  have  overcome  this 

face-plate,  diametrically  exact.  With  a  T  square 
and  chalk  pencil,  mark  off  centre  line  on  yonr 
cylinder ;  prolong  tbia  on  tbe  discs  while  clampine. 
^t  these  till  all  tbe  linea  meet — facepli 
and  work. 


[2T39S.]— MANt  thanka  to  A.  F.  Bhakespen 
for  hia  reply  (27359)  to  my  query  (?7S99) ;  but 
my  objeot  in  oaunterbalanoiDg  wheel  would  be  not 
so  much  to  bring  it  to  a  convenient  poaitioo  for 
starting  u  to  give  it  an  impetna  daring  upward 

only  of  aaoondiry  importano*. 

In  the  device  illustrated  by  "A.F.  8.,"  there 
aeema  to  b«  a  naeleaa  amount  of  extra  friction,  for 
some  arrangement  for  fixing  different  weighta  oa 
to  rim  of  wheel  would  aeem  to  be  the  most  aimpls 
plan  ;  bnt  I  ahould  atill  like  to  know  the  view*  of 
aosu)  of  yooi  readera  on  thia  queation.  Snppoii 
mandrel  aet  to  run  ten  time*  to  once  of  flywheel, 
andapieoa  of  wood,  aay,  Gin.  diameter,  tobetnmed, 
an  ordinuy  plomie  on  tbe  work  maat  oonalder- 
ably  d*ar(MM  Hie  apeed  bafore  power  ia  agaia 
bronghtto  bear  on  treadle.  Sorely  in  anch  a  oaaa 
it  wonU  be  advantageooa  to  ooDnterbalance  mora 
...  ■___ "--■--"-- natore  of  tbe  work. 


KBOBAHIOAI.  KATXBBS. 

[27398.]-  Asiatics  have  deeply-inoted  pr«- 
judicei  igainat  bunea,  boms,  hoofa,  and  diseaided 
animal  matters.  Ad  ontcry  of  the  popnlaoe  that 
Britiah    groond     ingar     waa     refined     by    bamt 


heralding  the  great  Mutiny.  Beyond  boming 
some  leaihei  at  tbe  forge  fire  ocoasionally,  I  never 
aaw  any  attempt  at  "case  baldening";  but  waa 
freqnently  interrogated  by  the  javenile  artiaans  on 
the  anbjeot.  I  have  no  doubt  the  achoolmaater 
and  the  steam-engine  combined  have  obangedtbeir 
creed  immensely  for  tbe  better.  All  those  young 
Hindoua  peraiated  Ibat  we  tempered  the  apringa  of 
onr  Grearmi  with  the  jnice  of  a  plant,  which  I 
knew  very  well,  bat  withheld  from  their  know- 
ledge I  Aa  to  "  glass  polishing,"  except  in  two  or 
three  large  citisa  where  Eitropeana  employ  black 
workmen,  no  native  baa  ever  attempted  Ihe  art  at 
an  optician,  though  tbey  are  akUtol  Ispidarica  and 
seal-c otters,  only  cognisant  of  comndom  and 
diamond  duat.  I  naed  to  buy  the  aweepinga  of  a 
man  in  that  line,  and  cleanaed  them  by  elutriation, 
I  know  of  no  other  poliabing  powder  ao  abraaive. 
Boa. 


PITOB  StSIKBB. 

[27394.] — A  ft:.v  weeka  ago  an  expUnation  of 
the  conetrneCion  ut  Greenwood'a  "  pltiib  alriker" 
waa  given  by  a  aubacriber  aigning  himself  - 
'^  Goolwa,"  bnt  who  added  the  remark  that  the 
aitmle  waa  nut  worth  making.  Now,  I  naturally 
■       ■'  Goolwa" 


bad  d 


I  the  ( 


would,  if  poaaible,  forward  some  better  airaoge- 
meut,  but  have  seen  no  reply.  I  ahould  be  glad 
to  lee  the  aubject  taken  up. 

The  various  plans  that  have  been  desarihed  and 
illuatrated  during  the'laat  few  weeka  fur  striking 
a  trae  thread,  acaepCable  and  useful  thungb  they 
may  be  Co  tbe  "  muateur  "  turner,  are  valueleaa  to 
the  profeasionsJ,  fur  the  aimpls  reason  Ibat  such 
appu-atus,  if  not  already  in  existence  in  the  work- 
bhop,  would  almost  Ui  a  certainty  uot  be  placed 
there.  A  proper  screw-eotting  lathe  would  be  pre- 
ferred where  such  waa  neoessary. 

What  is  wanted  is  a  tool  that  can  be  taken  up 
with  the  eame  facility  as  any  other  baud  tuul.  and 

amongst  the  thousands  of  readers  uf  the  UECU  A.NIC 
there  ate  sume  who  either  have  (ui:h  a  tool  or 
could  deacribe  one  they  may  have  seen  ;  or  ia  it  to 

toul  that  can  be  designed  for  the  purpose  ? 

One  Deepir  Intflreated. 


[27305.]- The  Btiacgtmc; 

have  had  in  use  fur  years  in  uur  own  workshops, 
some  uf  which  we  have  bought  in  the  regular  tool 
abops;  others  wo  have  made.     That  it  is  a  useful 

by  any  stretch  uf  imaginatiun  be  cuosideied  any 
more  a  novelty  than  a  oommon  centre  punch  or  a 
screwdriver.  Thoa.  Flatoher. 


[2739G.]— The  Cuabman  centre-punch,  figured 
on  page  310,  ia  practically  identical  with  one  mada 
by  U.  H.  Jones,  of  Birkenhead,  and  figured  !□  your 
columns  a  year  or  two  since.  Uc.  3<a<^^Vu.\^ 
formed  ni«\)lia,\.\is\m»wii4.wnIA'^-i^.i.«ik'A-''^™fc 
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ooirmruonB  bba.ks8. 

[!7fl9T.]— I  FAILtflundsnUnd  Lhe  aluiTitvdiB- 
pUred  bj  Ur.  tiuaatl  Darl»  la  hii  lut  fetter 
(27377) ;  nor  do  1  think  in  pUoa  tha  •omewhit 
utToutioat  tone  whiab  prevalU  in  it. 

Ni)  doabt  Mr.  Bamaal  Dirioa  tliiDki  hs  hH  been 
making  a  great  dlMOTArj.  HomTcr,  it  took  him 
a  ronndnbont  way  to  cams  to  the  kaowIsdEe  of  a 
fact  wbiob  any  Bopporter  of  tba  antonuitio  air- 
bnke  will  own  with  me.  I  do  not,  therefore, 
nndantand  hia  ioiiitanoa  la  wanting  me  to  inform 
him  on  tbe  point  in  qnsation.  I  do  not  lae.  either, 
vliat  he  ii  aiming  at,  for  I  aee  nothing  therein 
which  ie  againit  tJie   Weitingbi         '      '         '"  " 


AdTantage  that  the  inoonveoienoe  inherent  .. 

latter  ijetema  da  more  than  oaonterbalanoe  it. 
Snob  brakea  ai  have  presBue  or  Toonam  on  both 
■idea  of  the  piston,  require  ata£ng-boxe>,  and  this 
ii  a  DontiDual  umiDe  of  leakages  and  increased 
friotion. 

It  reqoliea  no  mora  than  !6  aeooodi  to  releaae  the 
Weatingbouie  brake  and  put  it  on  again.  Aa  a 
rale,  the  neoeuit;  of  releasing  it  arieaa  from  the 
fact  that  the  ipeed  is  falling  beluw  the  meaa  Bpeed 
wbieb  ii  timed.  A  skilled  driver— and  every 
driier  oan  acqnire  thia  skill  in  a  abort  time— can 
jJwajri  seiie  the  proper  moment  to  relaaae  tbe 
brakes  so  that  the  variations  of  speed  are  acarcelv 
fait.  He.  Daviei  has  bit  oqD  of  ughl  the  faet  that 
there  is  on  tbe  engine  a  main  raaarvoit,  the 
(nnotioD  of  which  is  to  reQll  the  aniitlary  onea  a* 
well  aa  releaae  tbe  brakes.  Whilst  the  brakes  are 
OH,  thepnmp  is  not  atanding  idle,  and  the  pressme 
oan  be  easily  maintained,  aa  will  be  seen  afterwards. 
This  storing  of  power  does  not  siiit  is  tbe  automatic 
vactinm  brakes;  that  is,  no  doubt,  the  cause  why 
tbey  are  ao  slow  in  tbeir  action.  I  waa,  of  cooraa, 
inatified  in  saying  that  the  driver  ooncemed  in  tbe 
Crook  accident  Isoked   the  neoeasary    deiterity 


his  presanre  Iv  2filb.  at  a  time.  Now, 'if  tbe  main 
nservoir  of  tJie  engine  bad  not  been  ondoing 
the  braking  of  tbe  driver  on  the  firat^  I  would  call 
thia  a  foolish  waate  of  air. 

I  found  by  experience  that  a  redoction  of  G  to 
eib.  in  tbe  main  pipe  will  take  you  down  the 
■teepest  inclines  wiUiODt  having  to  release  the 
brake  for  aeversi  miles.  I  have  worked  an  incline 
nine  miles  lung  and  one  in  70  without  moving  tbe 
handle  a  single  time  after  having  put  the  brake 
on.  Aa  tbe  speed  is  not  to  ezoeed  26  miles  an  hobr, 
there  ia  not  the  least  fear  that  the  presanre  should 
'    not  rise  again  to  the  normal  figure. 

Wherever  there  baa  been  any  Jifficsolty,  it  waa 
limply  dne  to  unsuitable  proportions.  On  grades 
I  in  40,  as  are  worked  day  after  daj  in  the 
HoDgariaa  chain  of  the  Carpathian  moontsins, 
there  have  been  no  complaints.  The  drivers  prefer 
the  Westingbonae  bnke  to  tbe  Carpenter,  which 
does  not  reqnire  releasing  to  alter  tbe  power. 

Tbe  letter  published  by  Hr.  Albert  Kapten  in 
the  K«ffiat^r  tor  2fith  May  is  a  fine  illnatralioo  of 
the  capacities  of  tbe  Westinghonse  brake.  Now, 
Mr.  Llavies,  reply  bo  thia  letter.  In  presence  of 
BBch  feata  tbe  beat  thing  which  the  anppotters  of 
tbe  automatic  vncnum  brake  have  thought  wise  to 
do  is  to  keep  quiet ;  and  I  praise  them  for  that.  As 
for  the  accident  near  Leeds,  I  never  heard  anything 
of  it,  althongh  it  took  place  at  a  time  when  tbe 
Penistone  accident  was  still  fresb  in  tbe  memories 
of  all,  and  had  canaed  long  polemics  in  thaie 
OOlnrons.  Would  Mr.  Daviea  kindly  tell  ns  where 
we  ODUld  find  an  account  of  it,  and  tbe  report  of 
tbe  Government  Inspector  on  tbe  same  ? 

In  the  Crook  accident  tbe  result  would  bare  been 
tbe  same  if  the  automatic  vacnum  had  been  nsed, 
aa  the  ejeotor  on  the  second  engine  would  recreate 
the  vacniim  which  the  driver  of  tbe  first  engine 
attempted  to  destroy.  S.  Oobert. 

[ST398.1  —  YOUK  correspondent,  Mr.  Samuel 
Daviea,  having  entirely  failed  to  sobstanbiate  his 
atat«ment9  with  reference  to  the  Crook  accident, 
DOW  (page  1)21)  makes  another  incorrect  assertion 
that  a  BoUisiuQ  which  oocnrred  at  the  Leeds 
Jnncbionon  the  IStb  of  Augnst,  1864,  was  caused 
"because  tbe  Westinghouae  brake  ooald  not  be 
graduated."  I  will  remember  the  oiroumstances,  and 
the  Board  of  Trade  report  is  now  before  me.  Major- 
GeneralHutehinson  reported  that:  "Tbisjunotion 
oollision  was  entirely  due  to  want  ofjudgmeat  on 
the  part  of  the  driver  of  tbe  North-Eastern  train, 
"1  eiperienced  man   of     22     years'   service  as   a 


graduation  anything  to  da  with  the  accident.  It 
la  diatinotly  atated  that  tbe  whtels  itidJed.  Surely 
that  alone  furniabes  ample  proof  that  the  brake 
waa  "on,"  and  in  proper  working  order. 

If  eorreapondents  would  (umisb  details  of  caaea 
^bare  braies  bare  either  prevented  or  eanaed 
aatideBit,  tAe^  woald  greatir  atutt  in  tbe  diaona- 
«aD/  i/Bt  tie  prodnction  ol  M»i  inoh  as  Crook 


and  Leeds  Jnnotian  ia  perfectly  naeless,  aa  they 
have  DO  bearing  upon  the  subject  in  queatioo. 

The  reault  of  tbe  discoaaion  in  your  oolnmna 
confirms  tbe  opinion  that  there  ia  nothing  which  a 
vacuum  brake  can  do  with  regard  to  the  safe  and 
efficient  working  of  a  train  that  a  pressure  brake 
cannot  do ;  bat  that,  on  the  other  baud,  a  preesure 
brake  complies  with  requirements,  and  is  able  to 

attempt  to  do.  For  instance,  the  preisara  system 
retaina  ita  power  for  osa  when  shunting ;  a  de- 
fective carriage  oan  be  shut  o9  without  cutting  o9 
the  brake  power  upon  those  in  the  rear ;  the  engine 
can  be  detached  without  putting  on  tbe  brakea ; 
a  pressure  brake  Is  also  quicker  in  its  action,  and 
it  works  efficiently  apon  slip-portions  of  trains — 
this  latter  advantage  is,  however,  I  believe,  now 
claimed  for  the  vacoom  brake  by  the  introduction 
of  two  taps  in  tbe  brake  coupling  upon  Che  Great 
Western  Railway. 

It  should  be  clearly  understood  that  an  auto- 
matic alr-preuure  brake  can  eaaily  be  oonstruotad 
wit  bout  triple- valves,  tape,  or  valves ;  it  would  be 
perfectly  aimple,  and  do  as  much  as  tbe  antomatio 
vacuum  syatem  ;  but  it  would  not,  of  course,  be  aa 
efficient  aa  the  pressure  brake  having  thoaa  parte 
as  employed  In  the  Weatingbouse  system. 

It  has  recently  been  atated  in  letters  by  some  of 
your  correspondents  that  the  Westingboase  brake 
cannot  be  graduated  or  employed  upon  long  and 
Bteep  inclines,  it  is  therefore  satisfactory  to  find 

other  engineering  journals,  showing  that  the  brake 
is  working  aa  tollowa  upon  the  — 

"  UuiOD  Pacific  Railroad, 

30  miles 1  in  25 

19  mUea 1  in  25 

"Atchison,  Topeka,  and  Santa  F^  Railroad. 

S  miles 1  In  28i 

11  miles 1  ID  SD 

"  DeDver  and  Rio  Graoda  Railroad. 

21  miles I  in  V> 

"  Northern  PaciBo  Railroad. 

10  miles 1  in  38i 

10  mites 1  in  38) 

10  milea t  in  381 

"To  be  shortly  operat«l  1  In  18^' 
These  facts  prove  beyond  doubt  that  tbe  West- 
ingbonae  brake  can   be,   and  ia,  used  upon  long 
inclines.    On  the  other  band,  we  bare  before  ns 
tbe  fact  that  the  Midland  Railway  Company  does 
not  traat  to  the  antomatio  vacuum  brake  upon  the 
Lickey  Incline  of  I  in  37  for  only  two  miles. 
Olement  S.  Strettoo,  O.B., 
Conautting  Bngineer  Amalgamated  Society 
of  Railway  Servants, 
80G,  City-road,  London,  B.C.,  June  3. 

BAILWAT    BBASSa 

[27309.]— I  DOH'T  know  whether  Sam  Davies 
(27977)  iaadriver  or  not ;  but  if  he  is,  I  am  bound  to 
say  be  worka  upon  a  principle  of  bis  own  in  regard 

running  down  inclines  I  in  90  or  1  in  100  don't 
use  the  brakes  all  the  way  down,  I  hsve  many 
times  gone  from  Settle  to  Carlisle,  and  vice  versa, 
with  the  Scotch  eipreispg,  but  never  found  the 
blocks  continually  applied  down  tbe  inclines  j  the 
brake,  I  admit,  is  put  on  occasionally  to  slacken 
over  certain  onrves.  I  find  the  same  i  ' 
on  tbe  L.and  N.W.  betweeu  Lancsstei 

about  the  great  point  mvle  as  to  taking  brake  ofi. 
Tbe  boles  through  which  air  pasBes  from  brake 
cylinder  are  made  amall ;  from  the  driver  inrning 
.■_  1 — j>_  .  —  1 ^L  .  L__i__  .;ij  ^[|^  blocks  leave 


Tbe  Crook  accident  and  that  one  at  Leads  sr* 
very  poor  for  Ur.  S.  D.  to  pin  hia  faith  apon.  I 
should  have  thought  he  could  have  made  umdi 
more  capital  out  of  a  collision  at  Coatbridge,  6tli 
Adgust,  1835.    Perhaps  he  will  kindly  look  it  np. 

Will  you  allow  me  to  refer  again  to  my  letter 
■ —  *  '■'■■■   -lav.    Seithe-  ""  "' 


27290  i] 


Neither  Ur.  Kis- 


plpeti 
latter. 

In  replying  to  1 


is  handle  U 
wheels  1: 


:>ut  fou 


ihandle  to  ''release,"  charge  his 
reservoirs,  and  put  brake  "on  "  again  without  the 
blocks  having  ever  left  tbe  wheels. 

Sam  "may"  defy  Mr.  Gobert  (2733a)  if  be  likes; 
but  these  are  indispntable  facta,  and  there  you  are  1 
Hundreds  of  drivers  reduce  the  power  without 
letting  tbe  blocks  leave  the  wheels,  and  when 
running  down  1  in  100,  say  a  driver  did  for  a 
second  or  two  take  off  his  brake,  what  then  ? 
Gravity  does  not  act  with  such  powsr  or  as  quickly 
as  Sam  and  others  think.  Suvetal  seoonds  are  re- 
quired before  the  incline  begins  to  cause  tbe  speed 
of  a  train  to  increase  over  two  or  three  milea  an 
hour.  Note  a  train  standing  on  an  incline  at  a 
station  ;  when  driver  takes  on   bis  brake,  gravity 


0  get  away  will 


iny  spec 


[27400.]-!  8KB  thatS.Davlos  Bays  inyonrpaper 
last  Friday,  So.  27377,  that  you  must  take  oS  the 
Westinghonse  brake   if   you   want  to  reduce  its 

How  strange  it  does  seem  for  ench  tilings  to  be 

With  Westingbonae  brake  you  can  put  over  tbe 
driver's  handle  to  the  left-hand  side,  and  before 
the  brake  blocks  have  left  the  wheels  yon  can  put 
brake  "  on  "  again  irilh  knj  pQ««  'joa  &e&u«. 


I  in  your  iBsue  20tb  Hay.    Neither  Ur.  h 

uHu,  Mr.   Hopkinson,  Mr.  Daviea,  or  any  oum 

reader  has  ever  given  one  reply  to  my  seven  eb- 

jectioDa  to  vacuum  brakea.  Iaoo. 


[S7401.]— lHADnOtnotioed"Bngine«r'B"qiBiy 
(62472)  until  my  attention  was  drawn  to  it  by  thi 
replies  of  Mr.  Stretton  and  Hr.  Oobert, 

I  preanme  that  "Bngineer"  baa  my  fijim 
before  him,  and  tbey  can  be  eaaily  checkM.  Q  it, 
however,  does  not  understand  them,  and  will  nj 
in  what  way,  I  will  give  bim  the  information  lis 
reqnires.  I  might  say  that  In  making  the  calcals. 
tions  I  included  tbe  oonneoting  pipea  frombiM 
cylinder  or  valve,  as  alao  the  spaas  in  Ibt 


lu  qi 


eation,  Mr.  StrettoiBa 
and  says,  "  Tbe  qnaaticB 
rgumeDi~"    This  phnM 
he  vacuum  pipe  ocotatas    ' 
,atiDghou.e,andtr    : 
mat  know  perfsedj    ' 
[pressed  s  on 


I  bad 


iage2; 
West 


that  I  am  correct  in  what  I  sty,  I  a- 
figares  referred  to,  which  appeariaa 
the  reprint  of  my  paper. 
lonse  Brake. — lOOit.  of  plpingand  SB- 
B,952o.in.  of  air  at  TSlb.  pnnB 
-  ]9,760c.in.  of  sir  at  atmoapberio  preaauie. 

Taouum  Antomatio  Brake. — lOOft.  of  pipiagMJ 
oonnections  =  l.^,160c.iD.  of  air  at  2lia.  of  ■» 
curyo  lD,605c.in.  of  air  at  atmospheric  pi  MM. 
It  will  be  seen  that  I  abow  the  aubioal  MMlMk 
of  tiie  Sin.  pipe  and  connectiona  to  b«  neadybH 
times  aa  great  aa  the  lin.  pipe  and  aonnaNimi 
but  owing  to  tbe  different  densities  of  the  air  W^ 
it  ia  neoesaary  to  briog  them,  aa  it  were,  to  I 
"  common  denominator,  for  the  purpose  oieM- 
pstiaoD,  just  in  tbe  aame  way  aa  we  oompars  tm 
to  pounds  by  first  reducing  them  to  ponnda. 
The  "denominator''  adopted  by  mjaelf  kW 


u.  of  ai 


this 


iaeo5c.i_. 

Ur.  Gobert  goes 
cslenlation,  which, 

does  not  take  into  I — 

is  inereaaed  in  rapidity  by  iU  automatic  ifSBvaltM. 
I  would  inform  this  gentleman  that  in  myoM^ 
lationa  given  in  the  paper  referred  to,  in  «hiw  I 
showed  the  amount  of  air  used  in  applyii^lba 
brakes  fully,  I  did  take  into  acconnt  tbe  Sfsa 
below  the  pistons,  and  the  tact  of  only  — '— 


e  aslb.,  and 
result;— Fur  thc'WsBtinghouSi 


the    ' 


9,663c.iD.  of  air  at  stmoepberio  presaare. 

O.  W.  Kin 

168,  Duke-atrcet,  Brooks'  Bar,  HaodMSto, 


GBASirATma  fowbbb  of 

[27402.]— Will  yon  kindly  allow  ma  lo  ff^ 
word  or  two  respecting  tbe  powers  of  the  Waslii^ 
bouse  brake.  Some  say  thia  graduating  aaa  H 
done.  Prom  my  own  peraonal  eiperienoat  I W  • 
cannot  be  done  with  simnltaiteoiu  aotion,  mi  I 
will  tell  yon  why.  Some  time  ago  the  L.b1^ 
Co.  used  thia  brake  ou  one  of  their  Bradlbri  ■■ 
Uancbeater  eipresaea,  which  oonsisted  oftwriN 
eoscbes.  I  have  invariably  found  that  by  naUlf 
a  alight  redaction  of  pressure  so  as  to  opaalts 
graduating  valve  only,  the  brake  bloeks  oa  ap*  I 
and  tenderwouldneverloQch  tbewheeU.th«:*W  ' 
pipe  pressure  bad  to  be  reanaed  M- 


bring 


e  bloekitolkj 
s  f  nr&er  rednotin  ■ 
a  on  the  train  lobs iri 
hare  notioed  tfaalwk* 

. .it  mt,  and  asligU» 

made,  some  of  the  blocks  IM* 


aiderably  m 
wheels,  tbe   reau 
pressure  caasing 
with  full  power. 

dnction  of  presi 

been  set  to  the . 

opinion,  being  caused  by  the  tiiplf 
being  sensitive  t'^^-     *■  "  ■-  -• 
sibility  to   maki 
practical    purpoi 
graduating  braki 

"l^'y.^     '- 


beela  and  o 


As  it  is 'almost  SB  is?* 
ao.  I  think  that  for  sH 
)  Westingbonae  ia  n^ 
I  admit  it  ii  an  efiri* 


„ Uane  of  May  !7th  (letter  S7»»)  Jij 

Gobert  ststes  that  bad  the  vaonnm  brake  liaiaa** 
in  the  Tow  Liw  aceident,  the  reault  woaU>*M 
beentbeeame.  I  think  it  would  not.  I  have  WW 
in  charge  of  trains  several  times  irtien  two  eflpl* 
have  been  coupled  together,  and  hare  ueWi  fc*" 
any  difficulty  in  applying  tba  vamuB  litik^  * 
tbongh  tbe  ejector  of  the  IMi 
Open  at  tbe  aame  time^ 

Many  men  W-  '=■- 
of  both  the  V 
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h  me,  tbit  the  Uttsr  braka  ii  mash  to  ba 
from  ■  diirsi'a  point  of  liew. 

IiOwmoor  Srlvar. 

on  HTFHiMH  Binm— T. 

] — The  followiDg  Hunt  mn  wu  made 
•  ago,  871  Proieipine  (Piaoedent)  uiS  7} 


echloid  .. 


...i  20    01    — 

'2  mil  607 
;  a  ;!9  SI  I   60  0 

...aaa  e'  — 


„  2.« 


horclj  giva  >  few  partioului  of  a  vaij 
rlth  the  Le«d>  eipreu  from  Kattinghun 
iog  in  fiUmin.  aOieo.,  51}  uiilea,  ind  of  > 
tha  dovn  Leeds  Hprou,  in  which  *e 
4  miles  in  llmiu.  bUtto.  This  iMt  wu 
Unton  tod  Bedfoid,  Xapp*. 

BAUiWAT   OOnPLXNGS. 

]— "SILKE  "  (letter  2T378)  i»j^"  Should 
int  change  be  towuds  eitablithing  ■ 
boffei?"  Imporluit  u  that  it,  1  think 
re  important  matter  is  the  eitabliehing 
foim  height  of  the  bnfier-rod  from  the 
le  Gieat  Noitheia  u  Stt.6in.,  the  Midland 
iod  the  result  is  that  if  an  empt]'  Gmt 
waggon  is  coupled  to  a  fully  laden  Mid- 
pm,  which,  in  oontequeDCe  of  the  load,  ia 
I  on  the  Bpriogs,  we  have  a  difleisnce  of 
tha  height  uf  the  bnSers  of  the  two 
ahd  that  is  too  great  to  be  safe. 

a.  w.  X. 

I— "8ILKB"  (p.  322,  27378),  I  see,  send* 
ing,  or  rather  a  diagram  of  it,  along  with 
lesUoDS  he  wishes  to  have  answered.  Yea, 
;  »  standard  balfer  or    a   onifona  oom- 


have  a  lot  of  waggons  JD  a  siding,  and  bq 
>aa  to  eoupte  to  one,  jou  don't  want  to 
le  lot.  Perhaps  "Hilte"  will  sa»,  Put 
of  action.  Yes  ;  but  if  van  bave  to  go 
hem  out  of  action,  you  bad  better  go  and 


STofesaioiiBl  ohemist.  I  saw  a  statement  the  other 
ay  that  olive  oil  conld  be  bought  for  6d.  or  7d.  a 
Saak,  and  thought  that  if  the  writer  was  satisfied 
with  lueh  oil  it  would  not  be  worth  while  to 
ondaDaiva  him  ;  bat  when  I  find  the  Lancil  saying 
that  "  the  adulteratians  of  olive  oil  can  ba  easily 
detected,"  I  should  like  to  ask  it  anybody  knows 
how.    This  is  what  the  Laiictt  says,  in  its  peculiar 

"  Olive  oil  is  adulterated  eztaniively,  and  lard  is 
also  adulterated.  These  are  among  the  latest  dis- 
coveries of  tha  daily  papers,  and  for  a  day  or  two 
they  have  attracted  some  feeble  indignation  in  the 
publie  mind.  '  How  f  raudnlent — bow  disgraceful ! ' 
tay  a  few,  and  (hen  pass  on  to  some  other  novelty. 
Of  ooune,  oil  and  lard  are  adollerated.  No  one 
who  knows  anything  of  the  trades  doubts  it.     Dis- 

pablic,  utd  ai  for  Uie 
tainly  not  the  Oovemmant,  who  are  too  basy  to 
think  of  such  things,  and  oertainly  not  the  publia, 
who  are  too  apathetic  to  care  about  anything  that 
does  not  come  before  them  with  a  flourish  of 
tmmpeU.  The  British  Coninl  at  Legborn  has 
reoantly  made  some  strong  remarks  on  the  bare- 
faced b-auds  now  openly  perpetrated  in  Tuscany 
and  Bu^land.  Not  only  ia  oliva  oil  freely  adulte- 
rated with  the  obeapar  oil  of  cotton  seed  ;  bat  the 
weU-koown  flasks  and  oases  are  now  sent  empty  to 
London  ta  be  filled  with  cotton-seed  oil,  and  sold 
in  England  a*  olive  oil  of  fine  qoslity.  It  may 
wall  be  ufced,  Is  there  no  possible  rnnedy  foranah 

remedy  ia  simple  enough.  The  adnlierstioDS  of 
olive  oil  Dan  easily  be  detected,  and  fraudulent 
vendors  might  essily  be  punished  if  it  were  not  for 
the  ahsord  difficulties  which  see  engendered  by 
\  our  Bugliah  law.  Give  ua  a  mora  atriugent 
I  Adulteration  Act,  which  tball  not  only  confer 
grester  power  upon  local  anthorities,  but  compel 
I  them  to  eieieiBe  it,  and  such  frauds  would  soon 
became  matters  of  history.  At  present,  however, 
there  seems  little  ohsnca  of  such  an  upheaval  of 
oommercial  morality." 

■"■       ■  iplest  test  ia,  I  bali      "     '■  "   '   -' 


peneoi  lorm  j.  arrivaa  au  i  nave  uiea  a  tnu 
similar  to  that  of  "  Toodlas  "  for  getting  an  app 
now  and  then,  mine  bein^  ■  ring  fixed  at  rigl 
angles  to  a  pole  and  carrying  a  bag,  the  ring  on 
tiacted  at  the  farthest  end  from  the  pole  to  form 


BT7XST   AJB. 

[2T411.1— DURIXO    the    aomewb 


adTSQoed  ;  and,  though  I  oonld  not  n 


]— I  DO  not  think  that  Ur.  titretton  ttm 
iiactly  aa  1  do.  It  is  "  clear  "  enough  in  one 
t  Hr.  Stratton's  explanation  (p.3^n  reads 
a  an  aconsstion.  1  thuught  probably  the 
tfae  engine  had  been  on  duty  for  an  ax- 
omber  of  hours,  which  would  perhaps 
'■  how  he  came  to  run  on  the  wrong  line 
lilea.  I  could  understand  that  being  done 
)  in  the  open  country  ;  but  here  he  must 
<ed  four  platforms  and  at  least  nine  over- 
ad  his  position  with  regard  to  them  ought, 
d  think,  not  to  have  escaped  hia  notice, 
.  what  1  want  to  get  from  your  railway 
■  this :  here  we  have  a  oasa  of  a  driver 
for  two  milea  on  tha  wrong  line  without 
ighiserror.  The  fact  is  "  clear  " :  it  may 
|gaiu.    1  want  to  know  what  anggasttoni 

iged  to  Mr.  Strettoo  for  his  replies.  As 
he  driver  had  no  right  to  pasi  the  starting 


D(TI.TBBATBD  OI.IVB  Oil.. 

j— I.N  No.  113l>,  p.  3H(,  there  ia  a  chapter 
lil,  in  which  "An  Analytical  Chemut" 
the  methods  of  testing  ttie  purityof  com- 


aoid,  whioh  with  olive  oil  forms  a  clear 
yellow  clot,  while  ootton-seed  oil  gives  a  olot  with 
a  violet  shade,  and  colia  a  green  or  slaty  eoloar. 
But  how  oau  a  mixture  ba  readily  tested  ? 

Nan.  Dor. 

THB    TFXII.IT7    OF    QAS    IN    THB 


e40a.]— It  rnay  be  of  interest  to  your  readers 
ow  that  the  whole  of  the  apparatus  described 
by  Mr.  J.  F.  Hobart  (p.  312)  is  takto  from  our 

very  satisfactocy  to  find  that  ha  has  not  had  the 
courtesy  to  acknowledge  the  source  of  bis  informa- 
tion. There  is  no  possible  harm  in  his  giving  the 
process  of  manutaotare  of  any  apparatus  if  he  wilt 
only  do  it  oorreotly,  so  that  anyone  who  is  not  a 
apaoialiat  can  make  the  applianoes  for  himaelf; 
but  nnfortunalely,  he  omits  the  moat  important 
points  of  conatrnetiTe  detail,  giving  only  a  orude 
and   imperfect  dasoription  whioh   is  practically 

Warrington.  Thoa.  Fletohsr  and  Oo. 


apiration."  It  is,  thst  nested  cast-iron  is  extremalr 
I«rvioas  to  certain  gaiea,  especially  carboau 
oiide.  If  yon  oompare  the  eSeota  of  an  overheated 
iron  stove  and  of  a  cokedevllnpenthe  atmot^are, 
yon  will  not  doubt  that  both  breathe  out  the  same 
poison,  oarbonic  oiide,  which  ii  many  times  mora 
poisonons  tbsn  the  dioxide.  Hydrtwen  hai  neither 
taste  nor  smell,  and  certainly  could  not  acoonnt 
for  the  etieota  obaerved.  W.  A.  8.  B. 

BVUBBSS  ABD  V-THSBAI>fl. 
[27412,]— Is  reply  to  Mr.  A.  Gray  on  page  M9, 
last  paragraph,  I  beg  to  Bay  that  1  have  been  t«0 
baay  during  Uie  lait  three  weeks  lo  pay  an7 
Bttenthon  to  screws.  Also  to  aay  that  it  Mr.  Gray 
will  refer  to  his  own  letter  on  page  347,  alaolaat 
paragraph,   he  will    observe    that    "    "    -*  "■- 

buttress  against  an  ordinary  T-thread. 


OBHIBBS  FOB  SOFT  WOOS. 

[37418.1—1  FAIL  to  see  what  is  "  Silka'a  "  idea 
(latter  !7S6S)  on  page  319.  The  dead  centra  is  of 
an  nnnanal  shspe,  and  the  double-pronged  affair 
appears  to  be  divided  through  the  middle.  The 
ordinary  method  it  to  cut  a  triangular  piece  of 
sheet  iron  of  aixa  auitsble  for  the  joh,  and  with  a 
pliers  bend  down,  say,  three-sixteenths  of  eaoh 
corner  to  a  right  angle,  drive  this  into  tfae  and  of 
the  wood,  drill  a  hole  for  the  eentre,  and  there 


LAKIHATBD    ABMATUBBS. 

[27414,]— Not  wi  THST  AS  Di  KG  the  relnetanoe  I 
feel  in  ooenpying  the  valoabte  space  of  the 
"  S.  M."  in  replying  to  the  charge  made  agatnit 
me  of  making  untruthful  statements  in  myletter 
on  laminsted  armatures  (letter -i7343)  by  A.Psrk- 
ington  (letter  27376),  yet,  in  justice  to  myself,  I  am 
bound  to  do  so. 

1  think  that  when  one  person  qoeitions  the 
truthfulness  of  another's  statements,  heou^t  at 
leut  to  write  truths  himtelf.  He  ssya,  '<  I  punched 
all  the  ponchinga  and  fitted  them  up  read;  for 
winding.  This  statement  would  lead  others  to 
infer  that  he  made  the  ponohings  which  I  made  be- 
fore I  knew  him :  the  most  he  did  wai  tt>  m^e 


-e  holes 


a  fit  a 


[!T40S.]-~1  BEAD  letter  273G7  in  tba  BnBLlBH 
MkCUaSIC  of  the  3rd  inst.  with  muoh  interest, 
feelingly,  as  I  had  only  lost  my  gold 


ani  I  may 
keyieBsVal 


"■■J    ■•/,  JC^**"*'/,  •"    *  u»«uu*j   iy™.  iuj   H"^" 

.Vatoblheweekbefore.  I  believe  it  would  not 
_^ve  been  sliilen  but  for  the  very  imperfect  fasten- 
ing of  the  bow  (the  bow  was  twisted  oS  the  watch 
and  left  banging  to  the  chain,  but  the  watdh  was 

I  did  not  know  before  bow  inaacnre  my  watch 
was.  It  seami  to  me  far  from  right  for  a  watch- 
maker to  charge  a  high  price  for  what  is  supposed 
to  he  a  good  snd  trustworthy  piece  of  mechanism, 
and  which,  at  least  in  respect  of  the  bow,  ii  a  mere 

1  find  on  inquiry  that  all  keyleaa  watohes  are  aa 
bad  at  mine,  and  some  worse,  1  am  toldthatsome 
watch  dealers  oonsider  that  the  more  watoheathere 
are  stolen  ike  better  it  is  for  trade,  as  the  cases 
usually  go  in  the  "melting-pot"  and  the  move- 
ments ate  thrown  away.  1,  for  one,  do  not  agree 
with  improving  trade  in  that  way,  and  shall  take 
good  care  when  I  have  a  watch  again  to  get  one 
without  a  bow.  John  E,  Wella. 

2Si),  Oxford-street,  W,  June  e. 


r&UIT  PIOKBB. 


10.1- 


lie  reference  to  my  grape 
cuner  by  "  Toodles,"  I  beg  to  state  it  u  not  a 
"fruit  picker"  at  all,  but  simply  a  meohanical 
solution  to  the  problem  how  to  out  a  hunch  of 
grapes  (anyaiie),  without  injuring  the  bloom,  in 
any  part  of  a  hothoDte  and  without  the  use  uf  a 
ladder.  The  first  thing  1  made  was  a  simple  sliding 
knife,  worked  by  a  bell-orank  and  rod,  the  bunch 
dropping  into  a  neb     The  sketch  I  lent  «ai  the 


S indie,  since  I  prefer  square  to  round  spindle*. 
s  also  saya  that  "  armature  is  SJin.  diameter."  A 
small  matter  for  contradiction  if  it  was  so,  sinoe  I 
was  speaking  from  memory;  but  I  know  it  is  not 
2^in.,  but  may  exceed  2in.  diameter.  He  alsostatee 
that  ■■  F.M.'s  are  -l^ia.  by  liin,  by  Gin.  long."    This 

I  Bta ted  that  the  P.M.'e  are  BJin,  long  by  2in.  by 
l}in.  They  only  measure  Gin.,  including  pole- 
pieces,  the  bore  running  parallel  with  F.M,'a.  I 
stated  that  the  machine  had  run  sn  11-volt  lOc.p. 
Iamp,and  the  machine  would  give  30c.p.  We  ran  the 
latnp,  and  furoed  it  ao  that  it  lit  up  a  large  engine- 
room,  and,  as  far  at  I  could  judge,  equal  to  SOo.p. 
or  more,  and  this  on  a  shnnt,  the  result  being  that 
the  carbon  filament  parted  in  centre.  Eleetnciana 
know  that  it  is  quite  possible  to  force  a  lamp  to  give 

and  tor  a  much  shorter  time  than  if  it  ran  ita  proper 
c,p.  A.  Paitington'a  statement  that  the  machine 
ran  at  3,004  is  simply  guess-work,  I  may  havetUted 
that  these  tamps  when  hot  may  not  exceed  b  Tolla, 
singe  the  more  incandescent  a  carbon  filament  be- 
comes the  lest  resistonne  it  oBers — a  fact  Well 
known  to  alectriciana.  The  wire  used  on  maohfne 
1  took  oQ  an  old  machine  I  had  been  eiperimant- 
ing  upon,  and  1  have  no  doubt  it  would  ba 
found  scarcely  an  ounce,  more  or  lesr,  tbsn  whst  I 
stated.  I  was  only  able  to  see  Mr.  Itottone's  letter 
once,  so  I  quoted  from  metnory,  and  1  apologise  if, 
by  using  the  word  grtat,  I  erred.  The  other  part 
of  aentenoa  is  correct,  I  am  oertain.  Hy  only 
object  in  writing  (letter  27343,  p.  299)  wai  to 
plaoe  before    m^  fellow-readers  the  pattema  of 
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A>  I.,  nir  M.-..KHIT  of  i' 
IihUp  iif  rU'lrlii   IlKhHnit. 
r«IHli>r,   Liini  liin,    W<hkI 
■hIiImI  tu  nnutriintiiiic 
iillnir«rullf  liglitlnH  ujihl 


wlioiii     I     Ut*lT 

illkti'in  'in  %M 
W.  Tiller. 


nthi 


mil**  in  »i-.fi--v.  p»:=  ia  -=«?*•-:  =v»fci»j«.  j'" 


FSimriTB     DTSITflTKT  —  IVSIAV 

BLACXSKITKS. 
[STiK.]— O.VLT  in  :m<  vtirt  LiTe  lenv  *UKki 

iDa  dio  tc4  If »>  [lilt**  Ma.=c «i — ■■a in  ladii. 
A  ant  dn.ppcd  fi.ta  a  E^^j«e  ekititft  or  e»Tt 

ruiuptd 


milB.]— I    IIKAI)   in  .   , 

"tlia  iI«Ti'lo|iiu«iit  iif  lui[iruvciuBnU  la  ih'it 
mMhliiety  run*  In  gr<iu*«a."  It  duu,  •Dd  tba 
flTuurin  unliirtUDkUly  run  iluw nwardi.  Hubiaeiy 
It  •  Hint  hiTeatiiin  ;  iiat  ia  tba  mutter  uf  boot- 
maklng  it  hnii  ruultad  in  tli«  prudnctiun  uf  ui 
■rtiola  wbioh  ouuld  !»*•  giTcn  ■  cobbler  uf  tlie  __ 
old  •ah<>»l  "  tlti."    The  uld  uyinic  hat  it,  tb»t  tbcre  |  v| 

!•  "nothing  likn  leather."  It  itrlkM  toa  tbMtbereii  and  bean  £  if  31 1  j  n:  si:^ 
■umetbingveryniUuhlikeleatheruf'jUDdiamaderTi ;  bardFBtd  aad  :«=lp•Ie^l  i 
buota,  and  tbat  in  bmiru  pk|>er.  Huireier.  jott '  acnpa ;  tha:  :he  T:.lir<  v 
liitan  tu  whM  tlie  th;c  und  Lt-ithtr  /.'r^itir  hu  gaagc  anl  >'PpiT  ^ 
aayi :—  _  |  eratt>a.cD.     Ut'.veea  4 '.  a; 

''The  deTclopDient  til  imprursmfnta  in  ihrx  ibe  poucMorut  a  g»d  nati 
naahiaaij  ruui  in  gruovei.  At  aof  putienlar  |  me  bj  an  Eng'.iih  Irie=d  i-j 
time  the  effurt  Memi  prettf  mu<:h  all  in  una  direc-  (,D  muantug  11  ai  a  pi«ee  (>i  wua-ioi 
tloD.  Tiut  yeai  there  ou  id  epidemic  bf  edge-  and  euualltd  mt  headwi^rkmui '.a  del 
utlan  and  heel-bDmiDhen.  Tvo  and  three  jtari '  ^q  the  pjUibilitj  cf  bemg  ■■ile  lo  tan 
Bg<j  metallic  failiaiagi  and  mct:il  button  bateoan  I  enHioD  breech  in  st  voik.bop.  He  aa: 
bad  the  call.  Nuw,  >eamrubberi,ihank  boTDiahen,  i  Qodifficnltf,  u  be  iiad  ofua  Bade  tbei 
•nd,  above  all,  luting  miabioea,  claim  the  aCUatiua  I  goQ.,  VVegotapii  c<f  Iht  pnntt  iru 
In  Haverhill.a  new  aeam-mbbing    lorged   "  '   "      '  -----     ---      -1--- 


TtXtlj 


t  aa=e  aaeoaih  tool, 
,ii.— r..l  ami  leaibn 
kaiaa  ta-aJA  mo. tip! t 
wtnia  of  bia  ftilow- 
i'j  jean  ago.  beiag 

Lb.  ckliore.  I  reMlTtd 


-.  U.MU  I  »hiU  be  glad  to  giTe  -^  E.  A.  B."  aboiiU 
-  i  K  iriih]  renden  tbii  -uwlhad  of  f*T  leaa  prac- 
-■alralae  than  that  in  which  the  inniatbeWj 
..MTTcd.  In  fact,  tba  liability  to  error  ii  MB- 
!  ^deied  to  b«  (with  a  itar  at  night)  double  what  it 
!>  ia  the  caie  of  the  inn.  _  , 

la  lett«  i:07  "  Bdward  A.  R"  erprjaal J  itita 
tbaf  allowanoa  iama<b  for  tha  motion  of  the  ewlt 
ia  i'j  orbit  bj  BoneoUng  the  declination  cf  ■ 
be»T.nlT  body.  Sow  Uw  only  oorraclloQ  appM 
u  tha  dadinationia  that  for  diS.  of  loogitoda,* 
what  ii  tha  aame  thing,  diS.of  ttma,  thadaoLbailt 
uken  from  th*  A"a«!oaI  Mmanae  for  DoaB,iBl 
Mrrart«iforlon|.of  plana  of  obaa^aUon.  F« 
ioatanea,  anppoM  tba  dadinauoo  to  be  ineraanj 
1  per  hoar,  and  pUoa  of  ohaarration  to  ba,  «ay,  IP 
witofGraanwSTtbMl  it  ia  e»id«Qt  thrtiilt^ 
^  Ihonr  I'Duat  ba  addad  to  deoL, aa Ukea oat 
for  noM  at  Grwawiah.  ThU  U  the  oo<r«tMM 
applied,  and  I  think  that  it  ia  preltj  plaia  Ihuil 


maoblne  ia  annoDDOed;  in  Lynn  hai  recently  been 
doiiaeda  machine  for  currugaiing  a  team  which 
Uvea  away  with  rubbing.  lu  Iluaion,  a  practical 
■hoe  manufactnrer  baa  diMcovered  a  leam  itaj 
which  can  ba  applied  withoui  tha  uie  of  any 
robbing  or  currngatieg  machioery.  Three  or  four 
machinuti  in  aa  many  qnartcri  of  tbe  country  each 
have  a  thank  burniiber  '  ready  fur  the  market.' 
Among  all  the  new  machinery,  however,  laating 
machine!  now  claim  the  mwt  kilcniicn.  A  good 
many  jeaia  ago  many  thoueaud  duilan  were  tpent 
in  an  attempt  to  tolve  the  problem  of  laiting  by 
machinery.  Out  of  all  the  effort  ani  money  thna 
expended  came  a  macbme  ttaa>.  baa  been  tueceia- 
f  DJly  employed  on  coirte,  heavy  work.     Hei 


iaikj  obuined  a  thick  tar  of  beet  tword  tteel 
from  the  haiaar  of  t=e  i:::le  town.  Be  forged 
and  filed  thia  tutu  an  immeaia  tap.  tbe  thread]  ai 
regnlar  and  .yrametri«:  at  aa  EegliJh  one.  The 
long  barrel  wai  tuak  in  the  gruand  between  t«o 
weU-ieeured  puata.  10  which  it  wai  lathed  by 
lereral  thocgt  uf  raw  hiir.  A  eapatan  bar  at 
■     ■         ■     ring  a  fal.i..-k  cf  iron  interted  — 


the  e 


c  hole 


lO&t 


thank  of  tae  t."p  wai  B««  prepared  by  my 
carpenter.  When  ciery.Bing  wai  pat  togetlwr. 
JaDky.  with  a  butiie  uf  uil  ia  hand,  told  od 
■everal  itroog  men  10  their  p^ita.  aod  they  ilowly 
moved  and  Hopped  at  tii  •iidn.  when  adding  oil  to 
the  work.     In  le«i  than  an  h'lur  tbe  female  lerew 

huge  Lai    from  a'  laiuD.  for    it    wai    ipliotered 
thrungb  io  the  centre.     Then  tbe  imiling  Janky 

laating  machme,  eitraetturt  ha",  been  m^de  to  pro-    tan,  and  loi.ied  ihea  l-3  un  the  breech  (nd.     Uil 
dnce  one.      At  leait,  five  new  machine*  are  ready,  I  gyt  and  file  in   dae   time  aewmpliihed  the  male 


theae  are  lacK  macBinei,  and  bava  not  yet  been 
tboroDgbly  teated  in  the  factury,  Tha  remaining 
one  it  a  oumplete  departure  frum  old-iime  niagea. 
It  it,  in  fact,  a  crimping  or  forming  machine, 
which  crimpa  or  tormi  tbe  upper  over  the  edget  of 
thelaat,hor ■  ■     ' 


latt  with  il 


b  he  ti< 


L  cloK 


;wo  Ucki 
it  known   at   the   string  machine,  anil  about  one 

Who  benetitt  by  the  introduction  of  thia 
machinery '/  J  doubt  whether  tbe  abue-miker  doet, 
and  I  am  tnretbepublicdoeanot,  for  it  ia  impouible 
now  to  Ret  a  bout  with  a  decent  >ule.  unlesa  you 
go  to  a  Weat-end  abop  (and  diUu  price),  or  tu  one 
of  the  old-f»>l>ioa«l  bootmaker*,  who  puti  honest 
labour  into  the  bo'it  at  Weil  ai  good  leather.  The 
great  mujiiiity  of  buol*,  wr.nieu'a  ctpecially,  are 
now  aawn  by  machine,  and  to  hew  tht  aole  leather 
by  machine  it  ig  neceaaary  to  have  it  very  «ift  aa 
well  at  wet.  Onr  old  friend,  Johnny  Crispin,  who 
lued  tu  uiuka  buols  that  could  ataiid  a  tramp  on 
gravelled  roads  without  eibibiting  any  extra- 
ordinary aigua  of  wear,  alao  uaed  hia  Icaibtr  aoft 
and  wet,  but  ha  hammered  it  Bflerwarda  until  it 
baoame  at  tuugh  u — well,  ns  toii^h  at  Knglifh  oak- 
bark  tanned  leuiher  cun  Iw  muili^  when  h:immered 
by  a  man  wbo  likea  to  do  g.Kxt  work.  The  wurtt 
of  it  ia  that  the  rubbitb  iafoixled  on  u<  with  the  re- 
iterated lie  that  it  in  "hand-sewn,' lui  it  19  iu  onv 
aenao,  which  you  arrive  at  by  «H[i|.reB»in;;  the  truth 
and  inggesling  tbe  fatnehuwl.  However,  in 
tewn  boot  tbe  leather,  giroviileil  it  is  good 
with,  will  never  curl  outwards  round  the 
eapecially  in  rainy  weather,  »nd  it  will  not 
water  aa  if  it  were  a  auoiiKe :  the  niachii 
boutwill;  but  youcxneaally  delect  theanima 

driven   right  through  the  leather,  and  c» 


indJrill, 
aied  the  breecb  enambcr.  then  the  nipple- 
The  priKif  wai  to  atmt.  and  Janky  looked 
andtpokecaatiL-ntlv.  I  determined  it  thould 
be  of  the  tevereit  form'.  We  loaded  the  infani 
ith  plenty  i-f  army  p-iwder.  ramming 
clay  over  the  charge,  and,  laihing  it  to  a  ttunt 
■imber,  depoiited  the  intereiiina  article  in 
lola between  (umeoutbuildingt.  ViniUy.a" 


hand-ae 


la  alow 


raited  the  eiplnaion.     There  wat 

!-t>nUDdtr.  am  all  hindi,  headed 

auky.  r*ced  toward*  the  cloud  of 

A  hearty  (bout  pr.-.-ljiuied  ihit  the  vill^t 


•ittta  in  ila  mbit,  but  rather  by  the  roUtioo  td  tki 
.«th  rOQDd  itJ  aaia  i  It  laaat,  it  it  the  rale  aftka 
:^  which  determinea  iU  valoo.  Aa  I  lirtw 
-„.wd,  thia  oorr.  einnot  apply  to  a  atar  the  "W.  rf 
^hieh  il  aenaiWy  the  tame   at  the  aame  data  1> 

laee*  of  all  longitodea.  ..,.,.   . 

Doea - E.  A.  A."  with  to  eoovey  that  tham  1 
[  .t  boritontal  parallax  11  applied  to  the  d-J-- 
-  on  '  Baeaaaa  if  he  doea  I  can  inform  a. 
;ractiial  men  apply  thit  oorr.  to  tha  aba.  ilL,iiJ 
■iV.  to  tbe  declination.  ^^ 

I  am  quit*  aware  that  teamen  aToidumaij 
roitible  naiog  the  moon  for  aeatant  obterraUMi* 
Ltitnde ;  but  -  E.  A.  B."  1.  miataken  in  li.  t«. 
e  Bive^ie  that  it  it  becanae  of  the  mnt'l 
,M  parallajl'  and  lenaible  diameter.  I«M^« 
lii,  it  11  becanae  of  her  rapid  change  la  dedat- 
-lon;  for  whereat  tha  bor.  parallax  ne.er.4uWi 
-joielhanM  in  12  honr.,  and  a  changeof  »■ 
i.or.  par.  only  antaila  a  change  of  about  20  lad* 
■iieter  her  change  in  declination  ia  lOniMuaiiii 
-raat'at  17  in  one  honr.  Theae  figorw  in,« 
-anraa,  only  approximate.  Therefore  a^i^ 
^rror  in  time  might  inlrodnoe  a  tenuut  1 
Ttdneed  dedinatiun,  and  ooniequentiy  in  UL--- 

I  have  no  qnanal  with  tha  deductwnt  arrive* 
;a  reeaid  to  the  amallet  earth  h»ving*hoTterila|»i| 
,  ,f  latitude  or  the  larger  earth  lunger  ditto.  R.  Al 
:iakea  that  clear  enough  ;  but  he  faUt,  I  th»^J 
..roTe'^that  it  i*  becanae  the  diitanea  fr 
iarth  tothe  aon  U  «o  muoh  grealer  than  1 
laeteroftha  earth"  [letter  2.i37, p.  2M.  ,^ 
aany  thanka  to  '^  fi.  L.  C3."  (letter  -731i,  P^ 
i„  bit  anawer  to  my  oneatioa  regarUmg  toan^ 

tiif^tKJerori  l^e^^^'ri'tis 

:n,hority.     In  -i^^ng  of^.-nbghj,  I  W  »;, 


rwood  Junction,  3.E.  June*  AdaM- 

PBBMAHaASATB    OF    ^OT^H^"  * 

OBJkOTB. 

[ITlia.l-SlAV  I  recommend  to  the  n«ke« 
fcrotcopiat*  the  ute  of  permanganate  "' l™» 
r*a»ent  or  ataininit  medium?  1  have  been  t*| 
reaiient  or  atain    k  .    ,troetnret  of  pUaH 

ehnet  edgeliJceU^ 


1   had   < 
aa  the 


t  thur< 


1  of  ,, 


iighlj 


marking*  on  cell  w.ll*.  ^0., 


lifted  u 


|,uantily  of  1 


ediii 

charge,  and  added 

iryiogof  iip.u..u..<i  vu 

lime  (begun  thundered, 
ore  denac  Iban  liefure. 
ihe  pit  logether,  yelling  n 

,  Itock.  and  appi    '  " 


EveryUidy  jumped 
ith  delight,  aod  then 


,  _- tbe  wild-fowl  aeaion  an 

wu  oH  on  a  very  long  juuiney.  doing  a  good 
troLo  of  butineaa  in  the  gun  line  by  eicbangii-  - 
ny  heavy  met»l  for  a  beantiful  E"gH*b  donli 
iilo,  with  caie  and  appliancea  1  In  thote  nnsophi 
ieatiddayaof  K»tern  limplicity.  J-nky,  ax  n, 
iirruian,  rrcrive'l  thirly-twu  tbillingii  monthly 
Tieei',  and  found  biuiaelf  in  everyibing -toul- 
ilotbe*,  f...Hl,  and  dwelling.  He  could  lurn_  01 
rverjtbiug,  irom  u  waggon  axle  to  a  ash-huok . 

THB   SEXTANT   ASD   ITS    UBBa 

f:;7117.1— Is   reply  lo  "Edward   A.Il."iletb 


roBgly  th 


aolved  ir 


little  1 


luitability  for  mounting  purpoaea.  »■»■  •■  j 

HOT-AIB  BH01NB.-T0  "F.A.B.' 

[.>7419.]  _  I  pHOPOsen  the  eccentrio  aniJJ 
"*''JwitMbe%woLTn^"whVcb'lCjta^«^ 


iiuld  b. 


aipid.     Aceiiidiug  to  M 

ic  b^r  bei-n,  to  nay  the  Iv 
:nt  (hat  baa  ever  o.-cui 
bsj  01-  am  be  eijieoted  1 


or  cement  the  in-  under 
tiily,  that  it  is  not  cvpeci 
'    no  ("  Boot  and  |  sen.    : 


the  latitude  of  *hip*  t 
jt  know  that  alar*  wet 
latitude  I 


ment  by  inieriing  a  tliding  piece  on 

well  in  a   lir.-e  eOKioe:    bnt  1  ^' J^ 


1  thonldpreler  li.c  top  c.Miag  ■- J-^^^ji* 
mant  made  in  two.  ao  a»  to  !•"  "  """rf-S 
about  midway  b<.'t«-e<-n  hot  V*>*^^^m 
would  tlop  a  lot  of  the  li.-iH  ™,?2ta^ 
water,  and  I  abould  not  let  ''*"**' 7  M' 
tactwith  tba  working  eylinde.  *■ 
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(20.]— In  "ply  to  Mr.   Kd.  Goberf.  letter 
>)  in  whioh  ba   wiitet  tbu  "  ibc   dh  at  a 


iliDBta  work  of  itudjlDg  t 


1   perniMent  wbj  with  Vignolie'*  r*il> 


Uii 


alioi  '- 


I  •* 


»  at  tht 


theit      .     

lECpeip,  I  do  not  Ihii 
!»ri  will  ritoni  to  tl 


iggertion :  -ul  ., 
nal  adupCion  ut  crou 
•It  thkt  nilira;  engii 
iDOJaal  ilMper  Bfilcm. 

lanllr,  for  eoonomio  uid  otber  re»ODi,  i 
n  thit  the  croae-ileeper  ajitein  will  be  tht 
itit«  ooe  with  railway  oompiuijei.  That  being 

ue,  I  come  back  to  the  que-'- ■*  •'--  ' 

>  of  the  raila. 

M>TttiDallf,  the  addition  of  a   wood  ilceper 
'  the  fiah-plated  joint  would  naturHlly  be  the 
Ij  for  tbu  dafeot,   with  perbapg   a  shtUow 
trough  or  pUt«  uadat  the  ends  of  t be  laila. 
i«allj,    it  remaina  by  eiperinietit  to  prove 
ihonld  ba  the  eiie  anu  poiition  of  the  ileep 
;bB  adjoining  onea,  and   to  arrange  them 
kh«    defleotion  at    this  point    (gaaied   b;  _ 
UttiUD)  is  uniform  upon  cTerr  part  of  the 
Tba  problem  do«  not  warn  a  difflBalt  ooe. 
uldering  the  long  time  that  railwr—  ■-      - 
M  the  ohief  roada  of  thia  oonDtij,  i 
king  that  inch  a  rough   and   read3 
1  ba  the  common  practice,  and  that  the  train 
i  be  allowed  to  jolt  along  otst  nnsTen  wa] 
advuitage*  of  a  amootb  and   laTel  ronnii 
lo  have  bean  loat  aight  of. 
o  not  And  in  the  acawfra  to  my  letten  ai 
)  why  thia  defect  oannol  be  remnlied. 

Hy.  J,  XiknoheBter. 


POWBB  OF  TBI.BS0OPBB. 

421.]— Ab  I  notice  thia  qaeition  bai  cropped 
tfjaai  columni,  and   vague   atatemrnu  are 

Bad*  In  the  daily  preit,  yua  will  probably 
•mtnt  the  remarks  of  "  P.R.A.S."  (p.  816) 
«  following  notea  of  a  paper  read  by  Mr. 
z  before  the  Amerioao  Aitionomioal  tyjciety 
ngago,  and  entided,  "Limit  of  Available 
r  in  Great  Teleioopei." 

niding  to  accredited  formuln,  the  minimnm 
Itor  ol  the  optic  pencil  at  ite  emergence  from 
i«pieM  of  a   telescope   ia  eqnal  to  the  dia- 

■ntha  object-glaia  divided  by  the  magnify- 
iver;  and  byinveraioD  the  magnifyiDgpower 
*  tba  diameter  of  the  ohject-gTaaa  divided  by 
iamater  of  the  emargeut  pencil.  Ai  it  ia 
deaiiable  to  obaerve  ncbuln  and  olitat«ra,  aa 
■  tMreh  for  faint  comet*  aoder  very  low 
t,  for  tbe  pnrpoae  of  Dbtainiiig  a  larger  and 

brilliant  field,  and  fur  bringing  out  tbe 
IT  sompanlona  of  double  itara,  tbe  fact  be- 
I  important  that  in  great  teleaoopea  an  ob- 
f  may  only  obtain  lEo  -nlae  of  two-thiida, 
■If,  or  eTen  ODC-tbird  of  tbe  total  tight-siaap- 
BWn  of  the  teleacope.      Thia  failure  co 

tbe  diaparity  ia  the  aiie  ol  the  pupil  of 
ad  the  amergent  peuoil  of  light  from  1. 
r  •japiMcs.      The  eye  aperture  in  di&erent 
Mnali   variei  from   one-eighth  inch  to  o 
k  ioob  in  diameter  under  the  aame  light  ._ 
Um  ;  and  the  pupil  of  a  aingle  individual  may 
h  diameter  from  oce-aighlh   inch   to   one- 
linoh  with  varying  light  intenaitiei.     Henci 
•anat  be  a  larger  peraonal  equation  to  aooonnl 
la  diurepanciea   in  the  recognition  of  faint 
tl  in  large   telescopea.     By  the  rule,  a  t«le- 

ol  ISiu.  aperture  will  have  an  emei 
I,  with  apoKer  of  100,  equal  toO'12in.  oi 
mater ;  with  a  power  of  liu  it  will  eqnal 
)  incih.     An  I8in.  aptrture  with  puKcr  of  lUO 

•wwerof  ISOgivea  a  Jlu.  pencil,  ao  that  with 
Dloaga  telc>cup«,  uys  Mr.  Hitcoi,  a  power 
I  ii  the  loweat  pusaibie,  while  a  power  of  50 

ndinary  pupil,  liut  here  tbe  trouble  only 
■■  A  power  of  100  with  a  lield  of  half  a 
«t  n  pooihly  mure,  ia  a  good  working  power 
•Uehing,  and  fur  bringing  out  the  configura- 
■f  Debalc  by  eootraet  with  a  dark  background. 
the  !3in.  Princeton  telescope  a  power  of  100 
Mnapencil  0'S3in.,  or  nearly  one-fuurth  inch 
■Mter,  abont  the  largest  ihatcao  becpinpaaaed 
**  *iui  large  pupils,  when  the  telercope  is 
■ei  upon  faiDt  objects.  Tbe  lowest  power  in 
!**  Ibii  telescope  ia  158  with  an  tmergaDt 


I  power  beyond  the   aoope  of  thi 

[  with   >nah   a  teleacope    1&9   la 
available  for  tbe  deliii 

fainter  wiapa  and  minnl „ 

The  S6in.  tcleaoope  of  the  Lick  Obiervatory 
be  somewhat  crippled  by  tbia  difficulty,  nalesa 
new  form  of  eyepiece  ia  made  to  OTercoms  it,  tot 
with  a  power  of  100  the  pencil  will  be  OSGin,,  or 
nearly  Jin.  in  diameter,  making  it  Impossible  to 
nae  tbe  leviathan  for  all  that  it  la  worth  witt 
low  powera.  A  power  of  200  with  a  pencil  0-l8in. 
in  diameter  will  ba  tbe  lowest  that  will  givethi 
fall  value  of  its  llght-graaping  power  to  an  or- 
dinary pupil ;  tbe  measurement  of  the  lattei 
rangiDg  from  0-12  to  O-SDin.  in  diameter  when  in  a 
DonnaT  oonditloD.  Now,  ^00  is  lu  nnaatiafaalory 
power  with  which  to  view  a  nebula  and  oompre- 
bend  its  baanty  and  delicacy. 

When  we  ciia  lo  tbe  aphere  of  the  great  refieoton, 
we  meet  an  inaoperable  atnmbling  block.  A  48in. 
leSeetor  cannot  nae  eoonomically  a  power  of  leii 


Igf 


O-lfiia. 


'itlary  popil  in  dajlight.     Her 


-^i,  wnioa  11  U'i 
^nuuUeatioi 


thi 

Boaae  Is  reitrictcd  with  a  puwer  li 

which  produces  a  pencil  of  0-21lin. 

ntmoat  capacity  of  tbe   average  eyi 

few  peraong  osn  ooaipaiatbelight-gi\._„  ^_    ..   _. 

thie  great  teleaoope  even  with  thia  power,  which  ii 

far  too  great  for  nebula  work.    With  a  power  of 

GOO  the  pencil,  O'Min.,  jnatoomea  within  Uia  light- 

griiping  power  of  the  average  eye. 

with   inch    an  unwieldy  inalrument  and  great 
magnifiaation,  it  ia  no  wonder  that  sUra  are  on- 
steady  and  seeing  unsatisfactory,  sa  had  been  often 
— lerted ;  nor  is  it  a  wonder  that  tbe  great  refleotoi 
a  dona  aa  little  work,  when  a  power  of  2O0  pro- 
ices  an  emergent  pencil  ofOSnin,  in  diameter,  and 
itb  auch  a  power  onlyone-fifih  the  light-giving 
power  of  that  monster  teleacope  can  be  utilised. 
The  jiart  tbna  shut  out  woold  naturally  be  tbi 
ginat  cons,  which  gives  tbe  sharpest  definitiot 
iiroducing  the  amallest  star  disc,  leaving  for  thi 
erver'a  gratificatioQ  the  poorest  oSering  within 
the  gift  of  so  great  and  costly  an  inatrument. 
'n  celestial  photograpby  this  difficulty  isatoided 
I  this  mav  loeoant  for  tbe  late  photographic  di* 
eriea  of  faint  objeots  by  some  of  the  large  tele 
acopes  in  France  and  England,  tbe  48in.  relecton 
of  the  Paris  Obaervatory    and  of  Mr.  Common  ir 
England,  being  now  naed  for  this  purpose.    Thi 
holographic  plate  utilises  the  whole  light  of  tht 
irgcst  emergent  pencil,  and  with  the  quick  prooeis 
ill  CO  doubt  realise  large  ind  Mtisfactory  leaulta 

The  method  of  overooming  this  optical  defect  in 

tbe  low  powen  of  great  telescopes  ia  worthy  of  our 

'    It  efforta,   and   its   remedy  may  lie  within  the 

ipe   of  mechanical  optics;    although  in  a  slight 

...respondeBoe  with  Professor  Young  on  this  eub- 

jcet,  he  easts  some  grave  donbta  on  the  possibility 

of  ita  aooompliahment,  or  tba  doJgtaiiliry  of  its 

geometrlaal  conaiderationa.     J  do  nut  thmk  that 

)retical  geometry  ii  at  fault  for  thia  luggeitioD, 

it  hai  alwaya  been  found  to  swing  into  line  in 

the  face  of  mechanical  facta  ;  not  that  georaetry  ia 

lot  alwaya  recogniaed  the  geometrical  bearing  until 
ifter  the  discovery  of  tbe  meobanical  lalatiou  of 

Some  eiparimenli  upon  the  realiaation  of  tbe 
uU  light  of  wide-angled  objeot-glaMea  of  abort 
'ocna,  as  used  for  comet  saekeir,  aesm  to  point  to  a 
olution,  and  Hr.  Hiscoi  promtaed  at  a  future  tioie 
0  bring  them  before  the  Society.  J.  O.  H. 

THB  HBBZ  TBLBFHONB. 

[27432.1— Wbat  amuUDt  of  troth  is  there  in  the 

iUtemeuA  which   are  -— '-  -' — ■  ••• " — 

elepfaone?    A  fei 


weeks  ago  the  Ti^r, 
da  the  abaord  atatemi 


ir  Paris 


As  of 'the  case.     Thia 
rrespondent  gave  paiti- 


id  Rrusaela.  The  ini 
employed  waa  the  micro-telephone,  an  ii 
of  Dr.  Cornelius  Uerz.  Other  eiperimei 
been  made  since  then  in  order  to  show 
:u  runnd  I'aris  and  throughout  Franc 
,  t  into  communication  by  telepbune, 
understand  tliat  tbe  French  Government 
mplaf 


While   Dr.  Her 


icea,  it  ia  still  better  fitted  for  tue  in 

.,  ...     „     ..    -i,  botela,    and    all   large   bnildinga 

tbe  teleacope  ia  made  available    wherein   It  ii  desired  that    mesaagea   should  be 

"~     With  a  power  of  100  the  |  speedily  conveyed  from  one  room  to  another.    The 

to  0'26iii.,  placing  iti  fall    eiperimanti  mads  in  thia  eouDtry  have  full;  oon- 


Ermed  those  mad*  in  France.  Sir  Charlei  Bright, 
■  great  authority  on  all  subjecU  relating  to  eleo- 
tricity,  has  pronounced  Dr.  Ueri's  micro-telephoDa 
»  praotioal  invention.  Mr.  W.  H.  Priaoe,  tha 
higbeat  authority  in  thia  oountry,  has  ipoken  al 
favourably  of  it  after  having  made  a  personal 
trial  of  the  miero-teiephone  inliia  own  room  at  the 
General  Poit  Office.    It  may  be  only 


ing  telep 

.,— ithe 

patent  righla  posseaied  by  theae  com  pan  its  may 
give  them  tha  power  to  binder  the  competition  of 
other  companies ;  but  in  tbe  present  case  an  . 
arrangement  ihonld  not  he  difficult,  as  tbe  uieof 
tha  micro- telephone  might  be  confined  for  the 
tireaent  tn  the  interior  of  buildings,  while  the 
between  buildings  at  a  distance  from 
~ight  be  made  bj  tha  ordinary  tele- 


eaoh  other  i 


fitting  one  

whereas  that  of  tbe  other  telephones  is  reckon 
by  poonda.  Moreover  tbe  telephonai  in  use  are 
unsightly,  and  ooonpy  a  oertun  amount  of  ipaoe. 
The  mioro-telephone  does  not  oSand  tba  eye,  nor 
does  It  take  up  much  more  room  tbsn  the  shield  of 
an  electric  bell.  To  all  appearanoe,  indeed,  Ihii 
instrument  ii  an  eleetiic  bell  ahield  of  a  ilightly 
larger  site.  In  tbia  oate,  as  in  that  of  the  ball, 
there  ia  a  button  to  be  preeaad  whioh  cauiea  a  bell 
to  ring.  Whan  the  penon  at  the  other  end  touchai 
'''  button  there,  tbe  two  are  prepared  lo  convene. . 
irder  to  do  this  the  abield,  which  forma  tbe  re- 
er  and  is  attached  to  the  instrument  by  a  wire 
of  any  desired  length,  la  removed  from  the  wall 
"id  applied  to  the  ear  ;  the  part  exposed  is  a  diw 
:  carbon,  and  any  sound  uttered  at  or  near  it  ll 
.  inveyed  to  the  opposite  eitremiiy.  There  ii  no 
need  to  remain  close  to  the  disc ;  oo  the  cuntiary, 
emain  a  yard  away  from  it  and  apeak  in 
ry  tone  of  voice  at  that  dlitanoe.  The 
. .-  ..,.    .,  ,         ooaveyad 


by  it  which  would  not  be  ti 
by  >J         ■ 


gr  the  win 


The  technical  detaili  have  leu  intereat  for  tha 
general  pnblic  than  the  general  character  and 
loope  of  the  invention   itulf.     Like   many  other 

xiniiBta  chiefiy  in  tha  arrangement  and  oombin^- 
lion  af  the  several  parti.  Tha  microphone  waa  tbe 
invention  of  Prof.  D.  E.  Hughes,  and  m  sdapting 
it  to  hi*  invention  Dr.  Hers  has  subatantiallv 
Followed  in  Prof.  Haghea'a  path.  In  like  manner 
Ibe  receiver  he  employs  dues  not  dificr  materially 

jiarts  is  Dr.'  Heri'a "own"wbils  'lfe''ia"'also  to^ 

credited  with   the  novelty   of  aome  of  the  other 

details.     We  are  inclined  to  think  that  some  such 

itrument  as  the  micro-telephone  is  needed  to  give 

impetus  to  the   spread  of  lelephuay."     Other 

teople  msy  be  inclined  to  think  that  too  much  bu 
sen  aaid  about  the  new  telephone,  and  too  little 
done  with  it;  but  can  anyone  give  authentla 
details  and  particnlan,  fur  the  pubJithed  deacrip- 
.. altogether  at  variance  f  J.  T.  K. 


BIBBBD  BOILBB  TUBBB. 

[37423.]— Wtth  refsreuoe  to  the  ribbed  i 

.__ottoi 
that  I  w 


"  inventor  "  of  tl 


>  of  r 


r  the 


rolled, 


._    ....       I,  produced  i  .  , _ . 

wt  with  the  boiler  surficea  was  patented  hj 
arly  in  IBSS.  A  portion  of  tbe  details  of  mj 
riment  was  given  in  a  paper  read  before  tbe 
Institute  at  the  last  June  meeting,  nod  the 
Knglitb  patents  for  this  aystem  of  boiler  cunstruo- 
ly  property,  and  remain  in  my  own  liandi 


Whether 


nyour 


le  IS,  or  u 
s  of  fioding  o 


of  u 


[ring ton,  Tho*.  Pietcbei'. 

OH  THB  LAWS,  BBAOTIONa,  AHS 
OONBTBUOTION  OF  BOMB  FOtlHS  OP 
PKIMASY   BATTBKIBa. 

[2T424,]— 02IDE3  of  copper  and  lead  have  olio 
ion  used  aa  depolnrisers  iii  aome  forma  of  cell 
The  oxide  ut  copper  cell,  as  patented  by  MM. 
alinde  and  Chaperon,  and  whioh  hui  been  since 
eatly  improved,  is  a  new  departure  from  any  of 
e  cella  hitherto  deacribed,  in  that  the  waste  pro- 
duct has  a  market  value,  and  that  the  depolariser 
.n  be  regenerated  and  used  over  and  over  again. 
The  battery  consist*  of  a  plate  of  zinc  immersed 
a  atrong  solation  of  cauatic  potash,  vi^ui'b.  ^Jw 


:~     >'■).  W: 


know  Mid  »« iiiuol' 
Aa  10  my  inte^ 

u"°ted'  in   cnnit: 
aucccufull}'  lighti 


=.  ■  luid-bul^ 


T27«6.]-I  "*! 
"  the     devclupmsi 
mBchioeTj  cuns 
grooTet  unfuctuii«i 

^icle  which  woal 
old  icbool  "  Gu." 
it  "aothiag  liktj  lei 
something  verymm 
boots,  and  that  ii- 
liaten    to  whic    tl 

"The  developmi 
maobinery  runa  ii 
tima  the  etioit  Bcec 
tion.    Lut  rear  t 


_j  ii=  --^kT^I  -^ 


robbing  or  curiugM 
mAcbimati  in  hb  dia 
have  a  ahank  bnro 
Among  all  the  nev 


:.;=  atiddiib  oof. 


had  not  laboac  agitdi 
fautnreratotryanytl 
Tharo  haling  cum  o 
laating  machine,  exU 
dace  one.  At  leaal, 
ur  about  ready,  (u  au 

thoroughly  teated  in  I 
one  ii  a  cumplete  dep 
It  ia^  in  fact,  a  crii 
wbioh  GrimpB  or  form 
the  lait,  holiling  it  in 
hammera  it  down  and 
laat  with  airings,  wfaic 
in  that  but  two  tauks 
is  known  as  the   sir: 

Who  benetils  lyy 
machinery.'  J  dunbt  « 
andlamburecliepiibli 
now  Ui  get  a  bout  w. 
gii  M  a  West-end  shop 
vl  the  (dd-fiiHhiuucd  in 

great  maji.rity  of  boo 

by  machine  ii  is  ueuei 

naed  to  make  bu>tii  t 
grsTelled  luada  withi 
ordinary  elgns  uf  wmr, 
and  wet,  but  he  hamii. 
beeams  as  tuugh  ■!- — w< 
bark  tanned  leather  uiir 


and  eaegestmi,-  the  fair 
■ewn  hiiot  the  leatliei 
with,  will  never  uurl 
eapecially  in  rainy  we 


down  tutheheel,- 
drlren  right  thru 
the  atitulies  und  ti 


oonie  through.  I^uuk,  . 
in  oiiud,  th^it  touie  niuk< 
Kile  (the  lining  kiIi-j  <i<i' 
eaiily  iiti.id.  Anmudin 
hboeniaking"),  "the  h 


'■;;i;  -ic 


:i''ri<l.  e 


T  chloride  slitniCf: 

i.j  liirnwd  mnlighi  ' 

'    i.ia  additi<'n  uf  men 

[.-utauiaiii  bromidt  At 

F>>ta»inEii  iodideusi; 

,    uf  puluiiKa  ehkDK> 

:u  pass  throDgii  ;= 

lite,    Hest.  -  "  ■* 

red  colorat 

if  the  specti 

Tiedbr- 


I  ib<M;n:dil,u»h«'l'p> 
nji.jid  Uii-|irHuddi 


t  MKr.iiKii 


it.  A  few  viars  ag..  1 
._...  .11  uf  Wing  night  ronnd- 
werr  heated  uvt-r  |i).UUOfl. 

I  till  i:n:at  I tiKky  Mountain  range : 

II  wui.-li.-n  miinil  bi>u»e,  and  no 
iiul  huventiH-n  wmsul  illation  eniiinea 
vy  uiiiniitalDWiirk,and  all  the  in.iw 
fur.    'I'hvM  enuinva  ran  all  day  and 

They  iiHiil  thi!  purest  water  on 
nul  wai.hi.il  out  from 
■linii  till  they  wi-iii  b  . . 
kill.  Wo  liud  tlue  eijianders,  io., 
hoilrr  m^iki-r.  The  firea  were  nevei 
1-  bad  Ti'iKtira  to  make  that  would 
A  iiiK  I'tl  of  nteam  pressure.    We  had 


-n.-  of  tl 


i,  and  a  thin).'  (ths 


i!ii}[lneH  hud  1 


irrird 


d  ttw  werr  tbe  niKhtd 
i  i.nmi>fl  >'.f  tbe  engines 
;  wt  iii-ide  :  the  bi>iler 
i;:n<.way  o-ik*.  : 


.    Tluisy 


•'"e  ;=  1:7 a.. 


WaU  VBter.-^!! 

theChemieil.S.-t-^ 

theSludyof  ff*-''»=^ 
the  author  jini  -^^~: 

proportion  ii  i-m-  ^^ 
million.  He  i^r-S  * 
annually  f^ii:f ,  ' 
evapurated  lai  ^-J- 
agD  chiedr  acr;:*  '■* 
Tbo  qniniiijii'— ' 
ofsoilisihesiae"' 
tion  is  di-ablci:  ^  ^ 
prupoiiioD  vi  ^--^^'^ 

par  milUoi.  Tj"^* 
i»cbleajois:;*=', 
vl  nitrate*  u --»'"■' 
land  ii  csww  'V , 
iDcieued.  id  '^  '^f^ 
later  peitc  -"■'f^ 
ohlurnu  it  !*  ^ 
increaHd.   lie  ^. 


'  chlorine :  I 


«■  BSaLIBH   MEUamiO  AND  WORLD  OF  SOIESOB :  iMO.  1,1!>9. 


TO   QDBEIES. 


-The 


To  "Bkokwoodam&ii."- 

liiin    into    the    two   Mt . 

i,  mide  far  hq  old  friend  in  Siui 
the  oonaluaion  thtt  thej  were 
awa?  from.  The  lettJemeati 
1  the  men  who  hftve  ietDin»d 
>t  UDie  of  the  aettleri  ne  on 
iOD  in  the  colony  of  BuoinitO 
,  and  attoagly  Bd7ise  no  ons  to 
u  money  eaoagh  to  htiog  him 


,  U.S., 


IS  80  m 


<  of 

,    - . ... -■  ooagisgstad  a 

ployed  men  who  would  gladiy 
■  ""■  ■  '"".  or  £1  per  day  ; 

that  theBB  men 
IB  of  intotvening 
.  e  obtainable.  That 
ill  eventunlly  become  settled  I 
but  the  AmeiicBD  eide  of  the 

■teat  its  eabjeou  ean  pouibly 

leir  minda  to  leave  ■  town  in 
vere  haiaued  and  aanojed  in 

by  the  GoTerameat  Dffiaiala, 
■}  wiahed  to  leave.  The  ooloay 
.  the  State  of  Sinaloa,  Maiioo, 
he  letuTDJag  ooloniita  to  be  a 
lintaia  that  it  ia  not  \  and  to 
intend    TetunuDg    with    their 

they  dan.  Several  meetingi 
Dgelea  during  my  ata;  in  that 

the  pTOmoteri  ai  thia  colony. 
rd  I  should  imagine  that  the 
verty-atrickeD  lot,  who  hoped 
led   meami  to  become  wealthy 

to  gain,  they  took  the  ri^  and 
pauperi.  I  will  make  farther 
nonal  fiieada  who  have  been 
nia    and     Heiioo,    and    give 


Bdviae  "F.  A.  M.''  and  others 
an  to  California  iCaelf,  which, 
laus  inflm  of  nealthy  home- 
iTthem,  weatem,  and  eastern 
•etter  field  for  labour  than 
pe  to  be.  It  ia  oonlidently  ei- 
ttre  in  a  position  to  know  thai 


jrighl  1 


ti.pfea«.nUy=ooi: 
^!eze  which  blows  constantly 
lontha.  There  ia  a  fair  demaad 
^,  and  indastriaaa,  sober  men 
::^nt.  Hen  of  means  looking 
~  ing  their  attcDtion 


nising  in  Calif  i 


*=  yet  inflsted    by 

L  wee  who  can  aSord  to  wait  a 

^ren  better  than  orangae  Id 


'  "boat  eeven  years,  would  ha 
EjQe  a  good  income  for  the  r 
X  life.  The  above  Sgures  a 
<KMi  Cooper,  the  owner  of  oi 
«>vei  in  the  state,  and  may  I 
"toly  oorreot.  If  "  P.  A.  M 
^a^tion,  1  shall  be  happy 
;lle   eSe'ct  of  the    luUrata 

ax-ea  frum  Kbw  York  to  8i 
3       incresaed   to    lOOiIoJ.  lir 

aw  oooataotly  varying),  ai 


*»  and    I    am    salisfiit 

^«.  To  successfully  i 
3CLiao  it  is  essential 
■^^  thousands  struni 
^:ione  will  insure  the  rt 
^«  in  that  country.    '. 


prove  the  conditioD  ( 
aoloDJeing  these  i 


mss  tract*  (some  of  them  10O 
a  ing  milliona  of  acres)  by 
and  teach  them 


mgOD 


\  to  ih,/t  for  thtmuUci,  they  would  ftMy  and 
Hmporarily  solve  the  queitian  of  what  to  do  with 
your  anrplua  pcpulatiau,  and  earn  the  bleaalngd 
of  your  heavily- burdened  taipayera.  Here  is  a 
aplendid  oppottnnity  for  lome  pbilanthropical 
millionaire  to  perpetaata  hia  name  and  fame  to 
all  eternity.  U  "  F.  A.  M."  will  aand  his  address 
to  U.,  20,  Aocrington-road,  Burnley,  EngUod.  he 
willreoaive  a  San  Franoiaao  paper  that  will  give 
him  a  fair  idea  of  his  ohaace  at  snecess  in  Cali- 
fornia. If  he  desires  to  commtinicate  with  me 
direct,  he  will  find  my  name  and  address  in  the 
Sixpenny  Colnmn  of  thia  isaue.— BackwOODH- 
MAX,  8an  Jos^,  California,  IS.». 

[61003.J— HannonlTun.— The  reply  of  G.  Fryer 
to  me  is  rather  disappointiuB.  Ue  says  the  real 
oatue  is  made  obvious  to  all  who  understand.  I 
agree  with  him— those  who  understand  ;  but  to  me 
it  is  not  quite  ao  clear.  On  p.  278  he  saya  that  the 
only  way  in  which  the  defect  could  ariae  from  the 
reedi  ia  ia  the  wrong  aetting  of  the  longQCS.  Now, 
on  p.  2U9,  I  believe  that  to  be  the  aeat  of  the 
mystery  ;  bnt  OD  p.  3^3  he  oertainly  di&en  from 
my  opinion,  if  my  eiperiment  with  borrowed  reeds 
ia  correet.  Hy  experiment  is  correct,  and  is  a 
proof  that  the  broad  reeds  are  wrong  either  in 
setting  or  in  oooiUnotion,  or  the  pan  is  not  oon- 
stracted  for  them.  As  a  further  proof  of  thia  1 
tried  the  broad  reeds  in  the  UiUier,  bnt  they 
would  not  vibrate  at  all  like  the  narrow  reeda.  I 
could  bear  the  beats,  bnt  they  seemed  choked,  aa 


le  aperti 


wind  to  keep  np  the  vibration.  It  ia  the  aame  in 
both  instmmenti.  On  p.  323  G.  Fryer  says : 
"Taking  it  far  granted  that  the  pan,  reeda,  and 
paUeta  are  all  right,  the  real  oanse  of  the  defeot 
remaicB  clear,  and  any  farther  reply  ia  'absolutely  ' 
□nneceuary."  If  the  pan,  reeds^  and  palleta  are 
all  risfal,  will  G.  Fryer  say  what  la  the  real  oatue  ? 
I  sh^  be  pleaaed  to  know  why  the  broad  reeds  do 
not  act  properly  when  fixed  in  place  of  narrow 
reeds  on  Sillier.  If  the  defeot  ia  ia  setting  of  the 
tongues,  bow  shall  I  proceed  to  set  them  to  vibrate 
properly? — Queen, 

[6-2073.]— Ctold  Orsa  {TT.Q.)—!  hsvs  never 
heard  Of  gold  being  found  aa  sulpbide:  bnt  it  oocnrs 
in  pyrites,  and  when  the  gold  is  finely  distributed 
the  ordinary  process  of  crushing  and  amalgamatioa 
is  ineffective  to  extract  the   metal.     Under  such 


[62264,]  —  DaodMlmala  —  ErMtum.  —  The 
fraction  at  the  end  lof  my  reply,  p.  825,  should  be 
^1^,  the  lowest  terms  of  one  in  oar  old  noUtion 
enawering  to  "31819,"  of  the  ayatem  of  "  ThaU 
Phi,"  "H.  U,,"  and  the  "DBCA."  But  these 
five  duodecimal  figures,  the  nearest  above  ir  are  not 
so  neat  it  aa  the  oeit  below  it,  3  1818,  whose  valae 
in  the  lowest  daoimal  terma  is  ^^i  and  thia 
numerator  divide*  bynothing  tower  than  17  ;  while 
3141G  =  2U.7.11.1T,  diridiagby  2,  3,  4,  6,8  11,  12, 
17,  22,  21,  and  Qfty-two  other  divisor*.— B.  L.  U. 

[62271.]— Petroleum  anvlae.- Mr.  Wheeler 
should  pruonre  the  patent  speoificationa  or  search 
his  back  volumes,  ia  which  he  will  fiud  details  of 
the  Brsyton  hydroaarbou  engine.  Spiel's  petro- 
leum engine  ia  an  improvament,  I  believe,  and  is 
working  very  well.  It  has  beeo  described  recently, 
and  the  more  important  parts  were  illustrated  in 
Xo.  1129,  p.  23ij  laatvulnme.  Of  conrsa,  it  would 
drive  the  maofainai  in  a  workshop,  or  even  a  small 
launch.- MUS.  DoB. 

[62278.]— Water  Suk.  — This  qneiist  oan 
put  aso-oalled  "  water  mark  "  in  his  paper  bypaat' 
ing  the  latter  between  rollers,  one  of  whuh  baa  the 
design  de^red  raised  slightly  above  the  aorfaaa. 
The  design  will  oampres*  the  paper  where  it 
touches,  and  leave  a  mark  which,  it  the  paper  is  of 
suitable  substance,  can  be  clearly  seen  when  the 
held  up  to  the  light.— Samu  Ray. 

Honaa  Llg-htlnff  by  Blectricity. — 

a  diligent  search  through  the    back 

,  will  find  all  iha  inf  jrmation  he  raqi ' 


•pr?"^ 


Noth 


erful  h 


ndis 


^ ,  jod  all  the  useful  details 

can  be  found  in  Ur.  Sprague's  work.  The  battery 
meotiuoed  as  being  referred  to  by  Lord  Bury  ia,  if 
1  recollect,  the  Hobs,  and  that  will  be  found  folly 
described  if  the  querist  will  hunt  it  up  in  the 
indices,  mo)t  likely  under  "  Impruvamant*  io  Gal- 
vanic Batteries."  It  the  querist  wants  a  battery 
to  light  np  his  house,  I  ihmk  be  will  find  the 
chtooiic  said  Einc-oarbon  arrangement  the  most 
convenient.  It  has  bean  deaoiibM  in  recent  num- 
bs ra.— Sun.  DOB. 


[62276.]— PiMio  loiuidbottTd.- "Fish"  had 
better  boy  a  aoundboard  and  cat  it  to  the  aise 
reqnired  ;  bnt  If  he  mast  make,  let  him  use  yallow 
pine  a  quarter  of  an  inch  thlct.  If,  however,  he 
will  procure  Ho.  696,  be  will  find  full  directions  for 
makiDg  a  pianofoTte  sonndboard  by  Mr.  W.  H. 
Davie*,  and  it  be  also  reads  that  eentleman'i 
remarks  In  VoL  XIXII.  pp.  27,  128,  293,  487,  he 
will  know  Komethtng  about  aonndboarda.  Perhapa 
Mr.  Davies  may  lee  this,  and  will  give  anitable 
dimensions  ;  bnt  tha  querist  most  remember  that 
the  artist  and  the  prof  euionat  do  not  oar*  for  theM 
oondesoiipt  iutruinenta. — H.  E.  CHILD. 

[02386.]- Bnu  Boilar  Tubea.- 1  do  not 
Ihmk  the  wood  fire  will  have  any  injorioua  effect 
on  tha  braaa  tube*.  beoanM  after  a  little  time  tb^ 
beoome  eoated  wIUi  an  oxide  \  bat  perhap*  *oma  M 
our  Ameriaan  friends  can  give  the  rasulta  of  prao- 
tical  working,  as  in  this  country  there  are  few,  if 
any,  boilers  with  tabes  whioh  have  wood  a*  f  ueL— 
T.  J.  U. 

[B2S01.1— Ume  Ohronuta.— It  is  soaroelr 
v<^h  while  answering  a  query  eo  peculiar Ir 
headed  ai  tbia  (see  p.  208);  but  the  advantage  <A 
lime  chromate  ia  nothing,  no  matter  wfao  reoom- 
mendsit.— 8.  P.T, 

[02312.]- Zoetrop*.— I  observe  that  this  querr 
has  been  nnauswered  np  to  date  of  writing,  and  I 
would,  thaiefore,  anggeat  to  the  querist  that  ba 
shonld  refer  to  pa^  200,  So.  602,  where  he  will 
find  some  useful  huta.  I  think  the  beat  form  is 
that  in  which  tha  images  are  mounted  on  ihs  in- 
terior rim  of  a  revolving  oylindei,  and  are  refleoted 
in  a  central  pillar  of  mirrors.  An  apparatos  of 
the  kind  was  illustrated  In  these  pages,  if  I  teool- 
lect,  a  tew  yean  ago;  but  I  forget  the  nam* 
given  to  it.  Parhan  soma  reader  may  remember. 
1  do  not  sea  how  the  arrangement  oonid  be  made 
np  in  sections,  noless  a  framework  ia  also  provided 
for  fixing  up.— SELIH. 

[6238T.]— Safety  Baddle.-Between  thirty  and 
forty  year*  ago,  when  I  lived  on  horseback  and 
hnnled  the  fieroe  Asiatic  ballalo  and  swift  antelope 
on  the  graal  newly-bumt  plaina  of  N.  India,  my 
Buglish  aaddle  bad  safety  springs  for  the  stirmp- 
leathars,  tiian  which  I  know  no  better  patteni, 
whstever  modem  Invanton  may  say.  I  think  thii 
saddle  was  made  by  either  Peat  or  WilkiuBcn,  ei- 
presaly  for  Indian  sport.  This  I  know,  that  on 
same  exalting  ocoaaions,  when  my  horse  and  self 
rolled  over  together  in  high  grass  (both  barrels  at 
full  cock),  I  Eave  lost  itirrup  *nd  leather  in  the 
jungle  on  more  than  one  oflcaalon,  and  had  to  con- 
tinna  the  ebaae  with  a  foot  In  a  loop  of  raw  hide  I 
carried  with  me,  Hottentot  fashion.  I  never  was 
dragged  since  1  was  a  child,  60  years  ago,  in 
Surrey  (when  I  was  nearly  killed),  in  coursing. 
In  India  I  made  after  wild  beasts  alone,  having 
full  eonfidenca  in  the  above  saddle  and  straight 
shooting  combined.   I  sketch  the  very  simple  latdl 


from  memory.  Sitting  npright,  or  leaning  for- 
ward, the  stirrup-laather  was  secure^  a  baokward 
angle  of  46  or  60  degrees  let  loose  the  leather  strap. 
No  doubt  the  patlera  is  to  be  found  among  hunt- 
ing men  at  the  praaent  day.  I  kept  this  fitting 
well  polisbed  and  greased.  A  very  elastic,  stoat 
spring  prevented  any  shaking  when  latoh  wa* 
closed.  The  exact  pattern  is  lost  to  my  memory, 
tbougb  the  principle  ia  stamped  there —feelingly, 
for  1  have  hsd   guns  smashed,  and  bones  too. — 

Bos. 

[63096.]  — 'PurlfloatloiL  of  Karoory. — Yonr 
answer,  as  tu  as  it  gaea,  is  aioellent.  There  is  a 
process  I  think,  of  pDrifying  it  by  electricity.  The 
plica  ohaiged  for  electrically  purified  meroory  ii 
!6s.  per  lb.  Can  yon  or  any  of  your  readers  throw 
any  light  oa  tha  anhi«a^,     M.  -iwa.  cfcti,  ■ym.VSi. 
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'=mifi  ^s*  jvjc  tffcv-;  M  iti  fall  povi 
ijswu  1=  Ine  ic*  pipe*  uul  both  lid- 
xrtiti  -zMJok.  Uii  uci  relMiins  the  b»t 
fmacuB.  :£  sat  t^^bq  ii  brcmfht  ibwC 
JE  :f  l^c  r — r*  '■■  '  *■>»" 

""'""T  -  T-  *■"  ^7  ■■**  -i;**^-"  =»=i»  tii«  drivfi  a 
^  3i  ii:a  :e  i  ft- 7  uniT  ;c  n.cu*  ^e  bnks.  or  bid 
f  'TT-  Tff^     -u  iriMiJi  ;f  i£f  t-^e  bIo;ki  U  (nil « 

i=-7-«''  ;i*  i,i,  j«;  E:.t— L.  *yn  T. 

?• . '"  '"J  f:^" '—»•■«  Chnct— I  hue  onl; 

-  ^■■a*  »ai  ,„  .:;  -_;-  -»„  ;«  -,  Efctx  check.   Thii 

1..-J:*  »  --"  s«a  ^-i^i  ■-  Si  iiia  .  i.aper.  -1 
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tirsi;  10,  1887.  BKOLISH  MEOHAKIO  AND  WOBLD  OP  SOIENOE ;  Ko.  1,15?. 


■Sing  mikea  the  dynnmo  almoil  eatiral;  xlf- 
aUiing,  go  chtt  the  dFiiimo  will  work  atmoat  a> 
.1  with  one  in  oireait'  u  with  five.  AnDeied  ii 
toh,  with_  correot  dilncntioiit.  H.B.  — Tbe 
■mgiyaain  reply  G2*>23  fur  the  dimeDaioni  of 
IM  are  cironenai ;  they  ahanld  bftve  been 
in.  X  iilB.  X  OJia.— S.  Bottone. 
rit!483.]— UodlMl  OoiL— To  8,  R.  BOTTONB. 
[do  not  ■«■  my  reason  for  yoai  fiilnre  in  yarn 
wipUan.    I  append  iketoh  of  the  proper  way 


«onnsotiDg  np  the  endi  of  tlie  primaiy  wire. 

■  wiJlbearin  mtnd  that  tha  leoondary  wire  ie 
■my  way  perfectly  independent  of  the  primary, 
Ibaa  lt«  own  aepaiate  binding  lorewi. — S.  BOT- 

n. 

^IMSfi.]— Fhotovrkphy-^Vaiffiia  Porronl*.— 

^1.  It  U  ondentood  in  photography  to  mean 

■  MDie*  meaanrement.  So.  2.  If  the  workior 
Mnei  of  tba  leniei  are  the  ume,  the  len«  of 
£,'fiMal  length  will  reqnire  nine  tim«  the  n- 
■M;  bnC  if  the  working  apertotaa  are  not  the 
El  Uia  following  rnia  will  give  the  expoanre 
Urad.  Hnltiply  tha  fooal  length  of  eioh  leni 
flli  working  aperture  and  iqnare  tba  qnotienti. 

■  nnmbera  obta'ned  are  the  lelativa  expoancei. 
pLA.B. 

|IH95.] — FhotorrBpby— Vame  Pormoln, 
I— In  renljiag  to  thii  query  laat  week  I  mads, 
llblk,  a  little  error,  whieh  1  huten  to  oorreot. 
M:  "Weigh  10  grammea  of  alnm  (or  other 
i),  and  Gil  up  the  msaanre  to  IDO  grammBi  with 
■— "      ■'   'irgot  at  the   time  that,  although  a 

^nie  of  water  waigha  a  gramme,  it 

t  follow  that  a  gramme  of  alnm  ahonld 

■  •qnala  gramme  meaiure ;  in  faot,  the  prob- 
^-j  ii  that  it  will  not.     I  abonld  hare  (aid  : 

tOpammaiof  alam,  and  add  9?  meaiurad 
_B  ol  water.    Thi*  will  be  a  10  per  oent. 

jL  and  wilt  altogether  weigh  lOD  grammes, 

^donbt  if  it  will  measure  oulte  10  much.  If 
~  "  le  will  take  the  tronhle  to  weigh  a  fluid 
atet,  he  will  find  that  it  ia  a  long  way 
It  of  480  graini,  c'-it  "  Q.  G.  B.'a  "  replf .— 03. 
^IfiOO.]— Jolnlnff  Lesther  Banda.— "  T.  G." 

■  And  tkat  an  open  ateel  link  ihaped  thua  will 

■  aitlMi  lOnnd  or  V-ehaped  leather  banding  Tery 
Ihfaatmily.  I  n*e  aoft  steel  wire  of  about 
Wd.  diameter.  The  ends  are  obtnaely  pointed 
tfaeilitj  of  hooking.  The  link  doe*  not  require 
(dening,  and  need  not  be  oloeed.  I  am  now 
Ini  an  old  band  14ft.  long  of  this  leotion  (see 


aUh)  made  of  leather  f,in.  tbick.  It  ii  joined 
these  liaki  in  thirteen  plaeea,  and  gives  no 
mUe.  Wben  joined  in  the  proper  direotion,  the 
ikdoa  not  tonah  tha  pnlleya,  nnleas  the  round 

■d,  ai  there  ia  leaa  slip  and  no  turning  round  on 
ia.  About  >,in.  from  end  of  band  make  with  sn 
rl  a  hole  of  proper  size,  and  trim  it,  if  neceaaary, 
Ah  penknife  10  about  the  oarve  of  hooked  pur- 


'•pared,  makes  a  very  poor  band,  a«,  being  bud 
d  slippery,  it  haa  no  hold  on  the  pulley.  Suft. 
riated  line  has  about  the  best  hold,  and  next  to  it 
Ittio  of  twisted  riw  hide.  As  to  fastenine,  man< 
Thi 
requiting  some  littli 
He  to  remaca  or  tignten  inc  biind.  Uouks  am; 
■m  aa  bought  are  praotically  useless,  the  maker 
■patently  being  afraid  to  nut  a  good,  deep  Ihreat 

Item,  consequently  they  oome  off  without  an; 
OTOoatiun.  The  boiika  and  eyes  I  am  uaing  ui 
o  Jin.  bands  hare  a  Jin,  bale  tapped  with  a  serev 
t  rather  deeper  th^in  Whitworth's,  uf  16  thread, 
r  inch,  the  tops  of  the  threads  being  rounded  ol 

preTent  cutting  the  band.    These  books  am 

zt  to  impossible  to  get  them  oS  again  if      -  - --' 
t«7   cannot  be  pulled  off  by  any  ttrain 
It  with  in  diiTing  a   foot-lathe.    Thi 


?nd"W 


leather  bands  often  biTe  a  hole  made  in  the  ends, 
which  are  held  togetbet  by  an  S-shsped  hook. 
Solid  round  leather  band*  are  not  to  be  recom- 
mended, aa  they  stretoh  oonaidsrably.  and  alto  oan- 
nut  be  tightened  by  twiating  tha  ands  betare  hook- 
'  [athet.  The  tciangular  or  V-sbaped  leather 
laps  a  better  hold  on  the  pnlley  than 
any  o^ner  ;  oat  it  is,  I  believe,  very  expeostTe.'— 
A.  F.  Srakespeab,  Lllttichaustr.  14,  Dresden. 

[6!603.']— Ontting  Braaa  WlLeala. — Certainly  j 
if  the  outter  is  driven  at  a  high  speed.  Wheels 
V,in.  thiek  and  up  to  2in.  diameter,  are  mounted  on 
a  mandrel.  Thinner  wheels  or  those  of  same  thick- 
nesa,  bat,  say,  4^in.  diameter,  would  ba  bald  lie- 
tween  flsngea  on  a  mandrel.  The  feed  mnit  be 
Tery  slow.— A.  P.  Shakspbab,  Luttiohanstr.  U, 
Dretden. 

[63S0S,]— Baloomb  TnnneL— The  length  of 
the  Baleomb  tunnel  (accordiog  to  Eyiea  and  Son's 
"Loudon,  Brighton,  and  Bouth-Coast  Railway 
Guide")  it  1,078  yard*.— Bev.  Chable9  Gape, 
Rushall  Vioarsge,  Seole,  Norfolk. 

[62ai4.]^-BDsliia. — I  anderatand  yoar  porta  to 
be  |in.  diam.  It  so,  they  are  not  lar^  enough  ; 
they  should  ba  eqaivalrnt  to  ^in.diam.,  and  exhaust 

Sroportionally  target.  If  you  make  thsaa  altera- 
ons  and  put  in  Jin,  ateam  and  exhaust  pipea,  and 
ent  off  ateam  at  )-itroke,  ranoing  engines  at  200 
revs,  a  minate,  tbey  should  give  a  total  of  SH.P., 
whioh  should  be  ample  for  you,— T.  C,  Bristol. 

[62616.1— SanartttB  Holaa.  —  I  think  "A 
Reader  of  'B.  U,'"  can  obtain  a  hollow  square 
ohisel  ffom  A.  RanaomB  and  Ca,  of  Chelaea,  with 
a  aorew  auger  inside,  whioh  should  revolve  as  the 
chisel  is  foroed  through  the  wood,  and  out  a  beao- 
ciful  olean  hole  at  one  opetation. — B.  R.  Dale, 
Pell.  3oa,  Soienoe. 

[32fiI8.]~^Hleotrlo  Kotora.— I  sea  no  reason  to 
doubt  that  with  the  larger  types  of  eleittro-motoTB, 
an  effioiency  of  90  per  oenC  baa  been  obtained. 
Yon  will  find  much  iatereatjng  matter  bearing  on 
this  point  In  Silvanns  Thompson's  "Dynamo 
Blectiio  Machinery,"  I  may  mention  that  aa  far 
bank  aa  tS8*  I  ssw  a  machine  having  an  efficiency 
of  Tfi  per  cent,— S,  BOTTOSE. 

rfi2S19.]~l4iiKtli  of  Throw  for  Sin.  I«tlia. 
—Anything  between  Stln.  and  3in^  aaoording  to 
filing  of  treadle  ;  Hia.  would  suit  youra.  You 
might  alter  treadle  into  a  bell-oraDk  stayed  witll 
f  round  rod  and  hooka  horiiontal  from  back, 
instead  of  aa  yon  have  it. — T.  C,  Bristol. 

[£3619,]- I.encth  of  Throw  for  Sin.  Lathe. 
— There  has  never  appeared  aaoh  a  drawing  of  a 
lathe  before.  Do  not  perpetuate  each  a  thing  by 
adapting  any  mikeahift  eontrivanoe  in  the  way  of 
a  bell-crank  lever  with  the  pitman  at  thebsek; 
bat  have  the  crank  altered  to  2iia.  throw,  and 

muidrel,  aa  It  no  doubt  originally  waa  before  it 
knocked  yonr  shins, — W.  I. 

[62610.]— I«nvth  of  Thtow'for  Bin.  lathe. 
—1  think  "  Silver  Grey  '•  will  find  2tin.  qnite  auffi- 
oient  for  radios  of  crank  throv,  and  I  do  not  find 
it  too  la^e.— Oa. 

[62519,1— I^ncth  of  Throw  for  Bin.  Lathe. 
— Hy  Holtiapffd  lathe  (hin.)  haa  a  thiow  of  2titi., 
the  orank  book  hangs  perpeodicularly  when  the 
treadle  ia  at  its  lowest,  the  wheel  is  29in.  over  all. 
■nd  hat  eight  speeds ;  it  ia  hang  direotly  unde 
"--    '-.the   bed,  an^    "   -'   "--' '     "- 


Irici  juat  outiide  each  crank,  and  have  pnltayi 
neath  in  the  treadle,  and  a  cbaia  roand  them. 
re  a  ace  to  have  such  mistakea  aa  these  if  yon 
aet   out  the   work    properly    beforehand. — 


whieh  my  little  adsa  was  copied  ;  deep  the  edge 
very  sharp.  A  native  wilt  shape  any  rough  lug 
vary  apesdily  into  a  beam  or  door-poat ;  after 
marking  tha  ohalk  linea  ha  oross-cnts  the  wood 
nearly  to  the  linsa,  then  chips  oS  the  irregnlat  sor- 
faceaoneatlyaa  not  to  require  the  plane.  Thick 
wood  ia  held  in  a  stout,  square  piece  of  timber, 
having  a  deep,  angnUr  nolch  in  the  centre,  from 
which  tha  work  cannot  slip  J  for  slender  jobs  tEia 
artisan  employs  his  toes — and  rarely  cuta  them  I — 
Eos. 

[6->522,]— Bltnmsa  of  Tadaa,  SolTenta  tor,- 
Bitumen  uf  Judea  or  aaphaltura,  is  solnble  in  most 
hyd  rooacbona  of  the  terebene  olaea,  such  aa  oil  of 
lavender,  tntpentine,  oil  of  lemona,  ia,,  aa  also 
several  of  those  of  thebeniol  type.  Caontohoac  or 
indiambbat  ia  soluble  in  ether,  ooal-tar  naphtha, 
and  bisulpbide  of  carbon;  alto  lets  pecfeoUy  in 
moat  essential  oils  and  beDEoline.'B.  BOTTOXB. 

[62522.J— BitoineD  of  JadM.— It  seems  to  me 
that  the  querist  aska  too  mnch  wben  he  leqnests 
a  list  of  all  the  liquids  tbatwilldiKolveasphaltnm. 
It  ia  Boluble  in  tntpentine,  mineral  naphtha, 
betiEol,  fixed  oila,  caustic  alkalies,  and  some  other 
liquids  ;  botaa  to  those  tatter  it  would  benecesaaty 
to  experiment,  and  I  suppose  the  gnertst  might  do 
that  for  himself.  As  to  Chose  that  will  dissolve 
indiambber,  tiy  sulphuric  etber,  chloroform, 
bisntphide  of  oarbon  for  ready  solvents,  and  mineral 
naphtha,  tntpentine,  ic,  for  other  solvents.  When 
the  querist  haa  completed  his  list,  perhaps  be  will 
publish  it?— 14 UN.  DOB. 

[02623,]  —  Eamuiniiiins. — This  qnery  ahonld 
have  been  headed  braaa  teeda,  or  aomeuiiag  like 


hammer  down  brass  wire  until  be  obtains  tflnguea 
or  vilnators  of  the  requisite  aiae  ;  then  file  np  to 
pitch.  Is  the  query  put  serioutly  ?  Does  anyone 
suppose  that  he  can  make  harmonium  reeda  cheaper 


[62624.]— Qaa-OooklnKBanKa.-If  the  enamel 
rantad  ia  anch  aa  waa  put  on  my  gaa  oven,  mr 
'  B.Sc"  is  leave  well  alone.    Tbe  stnS 


acka,  and  fliei 


Hyr. 


the    lail 


erbalanoed;  the 


s   SOiu., 


loolu  mnoh  too  far  back,  and  ootd  doea  not  seem  ti 
clear  lathe  bed.— N.  D.  P.  P. 
[6251!).]- Lenrth  of  Throw  for  Bin.  Lathe,- 


length  of 
is,    Tt    ■ 


e  thao 


■s  teg  w 


I  what 


hoiild  b 


'as  does  not  help,  nor  do  tha    ' 

proportion  of  tha  lever  formed  by  the  ] 
treadle  arm  and  its  position  ander  the  shaft.  My 
Bm^l3iin.  lathe  crank  has  a  throw  ot4in.,acd  the 
fuot-board  rises  and  falls  7iin.  My  fiio.alidelathe 
has  41in.  throw,  and  movement  of  foot-board  Olio., 
whiob,   of  course,    gives    mote   power.      Suppose,    i 

from  crnnk  shaft  to  tlesdte,  and  measure  2ili.  for- 
ward uf  that  fur  the  attachment  of  pitman  ;  tben 
the  proportion  of  treadle  lever  would  be  asat  to  10,    i 
BO    that    if    on    measuring    from   the    poiuU    on    i 
which    treudic    rocks    Co     the    point    uf    attach-    , 
,n,  joa  got,  ssy,  three   times   ii  = 
iking       -        ■ 


....    .  lakera.    I  should  eonaider  tilea 

an  immense  improvement.  They  should  ba  ordered 
with  holet,  and  acrewed  on  tbe  oven.— UllNDOK. 

[62526.1-OrKan-M aklDB,— The  top  ocUvss  of 
both  these  seta  of  pipea  are  geoeraily  made  of 
wood,  although,  of  oonrse,  some  are  made  of  metal. 
2.  Best  pine,  free  from  knots,  ia  most  anitabte  wood 
for  the  smaller  pipea ;  if  oak  ia  used,  it  renders 
the  job  very  tedious,  as  it  is  very  hard  to  work, 
and  docs  not  give  any  better  result  when  Gnisbad. 
-J.  The  month  of  tha  flute  should  be  cut  from  tbe 
inside.  Yon  will  find  metal  pipes  a  very  difficult 
job  if  you  oonstraot  them  yourself.  I  would  re- 
commend yon  to  make  >  tow  of  paper  pipes ;  tbey 
are  bighly  sneoassfnl,  and,  moreover,  are  very 
cheap.  I  have  made  teveral  lowa  myaetf,  and  can 
reoommend  them. — Clabbhce  B.  Allbn. 

[G2527.]  —  Danlell'a  Battery.— Halt  enongh 
glne  to  fill  one  diviaion  or  more  of  battery  ;  warm 
battery,  and  then  fill  up  with  the  glue.  If  yon 
then  empty  out  the  glue  again  yon  will  find  a  nice 
level  coat  behind  from  j,in.  to  ,',in.  thick.- BlaO. 

[62323.]- Bleetro-Uamet,— The  aiia  of  wire 
to  put  on  an  electro-magnet  depends  very  much  on 
tbe  battery  power  to  be  used  with  it.  Very  fine 
wire  requires  more  power  than  thick  wire,  owing 
tu  the  resistance  it  offers.  The  common  sizes  fur 
I  are  Kos.  16,  18,  20,  aod  2U.  The 
if  wire  is  to  wind  aa  mnoh  on 
lake  its  entires  thickness  three 
of  the  core. -BOBADIL. 

;. -^The    gauge    of 
iployed  will   vary  according  t     " 


It.  for  qua 
tch  teg  a< 
.mesthedi 

[G2ji>g,]— Bleotro  -  Mavm 
ire  to  be  employed  will   vi   , 
I.U.F.   and   current    of    battery    u«ed  with   the 
leotio-magnel.  For  battery  givmg  a  large  outran!^ 

ith  low  GH.F.,  use  Ku.  14  ut  16.     For  a  battery 
r  high  E.M.F.,  but  smaller  current,  you  had  better 


I6tin.  j  then  the 

f.iut-buard  would  have  to  be  thn 
If  yuu  can  bring  the  crank  axle  forward,  so  as  to 
he  under  the  bed,  it  wuuld  help  you.  The  wooden 
shesra  would  have  been  better  turned,  so  that  their 
section  wunld  have  been  upright  inttaad  of  flat- 
ways, aa  you  have  them,  1  think  you  will  find  you 
can  nia  the  cranks ;  but,  if  not,  you  might  Ex  two 


give*  practically  the  beat  reaulla. — 3,  BoTTO: 
[6'Ja31 ,]— Photo graphlo.  —  Yonr  picture 
pTubably  over-exposed.  Use  more  bromide 
your  developer  j  or,  better  atill,  try  the  fe 
oxalate  developer,  made  by  adding  one 
saturated  solution  of  ferrous  sulphate  to 
parts  saturated  sulution  of  potassic  oxalate, 
uever  stains.- S.  BOTTONK. 

[6SS31,]— FhotOKxa^Un.- T'a.%    -cbxIsa   ■< 
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11  pTobablf  tbe  odm  of  the  itelDiDg,  u  pro-   I 
ikli  beic  lua  the  prro  lud  ■mmimi*  fonnaU    ' 

Jian  Uf  other.    ¥17  B«4eh'i  difdopsi  (I 

bavn  (iTni  uvenl  formula)  in  tnok  Diuiiben)  or 
iion  Mid  oxalate.  Mr.  Bottone  haa  given  thii,  and 
Continental  photognplicn  nio  it  more  than  any 
Other.— B.Sc,  Plymonth. 

[BSSas.]— BomMy  ObMrvmtory.— It  "A.  B." 
will  give  the  dome  of  bia  Romaej  Obeervatory  two 
good  omti  of  Canoa'i  anti-oonoaion  paint,  be  will 
oot  be  iDQcfa  troD  bled  Jot  •ome  time  to  oome.  I 
painted  my  fint  obeerTatory  in  1830,  and  it  ii 
praiittoaltj  ai  good  kb  ever.  I  ballt  a  large  Dew 
one  ia  18RI,  oo  wbiob  I  pat  tbree  ooata  of  Portland 
■tone  Caraon  an  waLli  and  roof,  and  it  ta  ai  "  tigbt 
aa  a  bottU."  I  find  no  paint  to  eqaal  it  for  higfa, 
eipoud  litaatioDi,  bavfng  given  It  upward*  of 
20  yean' trial.— T.  R.  CLiPHAM, 

[62^34.  ]—lCMhiiie  fbr  ailola^  Va.t  Baoon. 
— I  onoe  made  a  maobine  for  cntting  bread  aome- 
tbing  after  the  ityte  of  a  ghaff-cntter.  The  blade, 
foned  from  a  large  file,  wai  pivoted  on  a  eioai 
tod,  and  in  ihape  was  a  apiral,  itarting  from  the 
piTot.  Feibapi  tbii  might  be  a  •oggeitiob  for 
yoni  maobine.  The  knife  would,  I  pceiume,  have 
to  be  very  narrow  in  ordat:  not  to  tear  the  aliOBa. — 
Hbsdoh. 

[6!(iS6.3— PatTolanm  or  Benaolliie  Snsliiei. 
— I  noticed  a  Spier>  patent  petroleam  engine  at 
the  Bath  and  ^eat  of  Eagland  Show  at'  Dor- 
(heater  on  Thunday,  driTing  one  of  Richmond  and 
Chaodter'a  ehaS-ontten,  entting  up  food  for  the 
Battle  in  the  Show  yard.    When  exerting  ita  full 


power,  eqaal  l«  a  ooat  at  l^d.  per  bone-power  per 
boor.  It  appear!  to  b«  ■  ratber  oomplioated  ma- 
obine, ai  there  aie  ao  many  different  motioni.  I 
abonld  adiiw  "  Nawa  "  to  be  careful  with  bemo- 
line,  aa  I  b^ve  lately  had  a  generator,  in  Die  with 
a  fanaiM  for  bran  founding,  explode,  and  1  had  to 
run.  Hareiny  ofoori"  aneoeeded  i  a  fitting  up 
one  of  the  amall  gaa^nginM  from  the  eaattngi 
•applied  by  Clarke,  of  Nottingham  ?— B.  R.  D. 

[62636.]— nddla  Blba.- The  proper  way  to 
do  thii  ii  to  make  a  mould  of  the  required  Durrea 
of  oaat  iron  if  for  whoteaale  nunniaoture ;  bat 
bard  wood  will  do  well  enongh  (or  you.  Screw 
the  pieoea  having  the  iniide  and  outaide  cnivea 
formed  apou  them  down  on  a  piece  of  board,  leaviog 
aatRcient  apaoe  for  tbe  rib.  which  ia  to  be  reduced 
to  it*  proper  thiokneaa.  Now  take  a  pan  with  a 
lid,  put  tiime  water  in  *ame,  put  In  a  rib  lo  that  it 
I*  above  the  water,  a  bit  of  atring.  Bay,  oroiaed  a 
oouple  of  times  will  do,  place  pan  on  fire,  and  let 
it  ateam  fur  a  few  mlnntM  whip  it  ont  "  quickly  " 
and  into  the  moold,  and  when  oold  the  job  i*  done 
for  tbit  one. — A.,  Liverpool. 


...„_. *avB  that  it  muit  not  oo*t 

,  Gd.  a  pound.  If  "C.  L."  ran  make  a 
oement  of  rubber  and  gnttapenb*--*nd  he  evi- 
dently know*  what  it  "ahould  be" — to  sell  at 
I*.  6d.  a  pound,  he  must  be  very  clever.  But  ia  it 
not  rather  ridieulaua  that  anyone  should  aak  in 
theae  oolumna  for  a  better  way  of  making  tire 
cement,  when  it  ia  well  known  that  the  reeipe  haa 
been  given  over  and  over  again,  and  ia  aimply  a 
mlitnie  of  gattaperoha  and  pitch?  it  "C.  L." 
knowii  of  anything  better,  will  be  publiah  it?- 
Bduab. 

riJ26Ba.]— Inlaylnr  Iron  wltb  SIItm.— I  am 
informed  by  Profesaor  Charah  that  the  artides 
rafernd  to  were  pabliabed  in  Caasell's  "  Popular 
Bdnoator"  in  1871,  1BTZ  under  the  Utle, 
"Cbemistr;  Applied  to  the  Fine  Arte,'' and  have 
since  been  reptioted  withi    '  —     . 

Botreoolleot  deaorll  * 
enamelling  metal a.- 

[62641.]— flirht-feed  LubTioktora— Are  of 
two  kinds.  Jo  one  tbe  oil  paaaea  throagh  a  medium 
of  water,  and  being  of  leu  speciSc  gravity,  riaea  ; 

and  being  of  greater  apeoitia  gravity,  falli.  Tbe 
latter  are  much  aimplei  and  oheaper,  and  only 
require  one  connection  to  tbe  steam-pipe.  The 
nae*  of  tbe  various  cocks  can  easily  be  understood 
by  inapeoting  any  of  tbe  numeroua  illustrated 
advertiaementa  which  appear. — W.  I. 

[G2Ml.]-SlBlit-f«ttd  X-nbrtoBton.- These  al) 
work  by  oondenutiun  of  steam,  which,  aa  water,  is 
heavier  than  tbe  oil,  and  ao  falls  below  ail,  which 
it  raises  until  it  runs  over  a  vsrtioal  pipe  on  ita 
way  lo  the  valve  casing.  Tbispipeisledto  bottom 
of  a  gauge  glass  eoDlaiDing  water,  where  it  again 
rises  lo  tup  and  oveifluwa  direct  lo  oaaing  by  a  tube 
ooDDtoted  to  top  for  this  purpose.  This  labriea- 
tur  is  no  better  than  the  old  form,  beyond  seeing 
the  actual  working,  wliioh  baa  some  aidvantsee.-^ 
T.  Ct  Bristol. 

[62544.]- Half-roond  Blta^Yon  moat  forge 
theae  to  approiimale  the  finished  bit,  and  omy 
alloWj  ny,  f,\a.  to  file  oQ  the  fiat — enough,  in  fact. 


[62G44.1-~HUf-TOnnai  BIta  should  in  lane 
ailes  be  forged  nesrly  to  shape,  bat  leaving   the 

cntting  end  more  than  a  aemioirele,  suffieiently  so 
lo  centre  them  for  taming  \  put  a  good  large  oentre 
at  back  end,  turn  up  to  aire,  file  the  centre  mark 
half  out,  give  the  cuttiag  edge  a  little  "lead"  ao  as 
to  keep  noa-cuttiog  edge  from  rubbing — a  very 
litUe  will  do;  harden  and  temper.  The  nearer  you 
forge  to  shape  the  leia  yoa  will  have  to  file.  Use 
aqusre  ateel  or  octagon. — N.  D.  F.  P. 

[6264&.]  —  Uotlu.  —  Naphthaline  {"  al bo- 
carbon"}  diraolved  in  beniine  ia  an  eSeotual  pre- 
ventive.—S.  Bottoms. 

[62646.] — Uotha. — Camphor  wood  or  oedar  wood 
driwara  and  cheats  are  invaluable  in  the  Baat,  and 
in  England,  too,  against  these  and  all  inaectpeat*. 
You  will  find  a  large  lump  cf  camphor  with  aome 
peppercorna  sewn  up  in  mualin  a  very  good  pre- 
ventive \  theae  are  Slid  to  belp  each  other.  I  have 
found  them  doio,  Creasote,or  turpentine,  or  ben- 
iine oollss,  in  a  sponge  wrapped  in  calioo,  will  kill 
any  existing  colony  of  moths. — BOB. 

[B2G4T.]— Oolna  of  tha  Preaent  S«ivii.— In 
Guernsey  the  penny  is  an  eight^onble  piece,  and 
there  are  pieces  of  four  doubles,  two  doubles,  one 
doable.  In  Jersey  there  is,  I  believe,  alio  a 
farthing,  beaides  the  ooin  yon  name. — H&flDon. 

[62547.]— Oolna  of  the  Preaent  BMm.— 
Some  yeara  ago,  when  I  travelled  in  the  Channel 
laUnifa,  there  was  to  be  found  ic  Jersey  pennies, 
halfpennies,  and  farthings  :  in  Guernsey,  pecDie*, 
half-pennies,  farthings  and  half-fBrthmge.  Tbe 
Guemaey  penny  wai  called  S  doublea  ;  hau-penay, 
4  doublea  ;  farthing,  two  doubles  ;  half-far thiug, . 
1  double.  A  Jeraey  peony  in  those  daya  bul 
stamped  on  it  "  one  IStb  of  a  ahilling."  If  this  ia 
what  our  friend  haa,  he  baa  the  old  Jersey  ooin  j 
if  not,  be  baa  the  new  ooin,  wbinb  waa  introduced 
some  few  yean  sinoe,  and  t«  oomptete  his  list 
sboold  get  some  of  the  old  one*. — A.  C,  London. 


usually  only  oae.  A  eut-oS 
valve  ia  applied  in  the  uaoal  way  on  back  of  slide 
and  worked  by  an  eooentrfc,  or  by  a  atepped  cam. 
Nothing  speeisi  about  the  valves  at  all.— T.  C, 
Briatol. 

[62549.]— Kite.— Uake  your  kite  tbe  aame  shape 
as  ws  used  aa  boys- a  pointed  one.  Use  croaaed 
Btioka,  the  aame  as  you  have,  and  spring  them  into 
four  little  pockets  mado  in  each  comer  of  kite. 
Twist  a  very  fine  brass  or  copper  wire  in  your  cord 
for  a  oonductor.— T.  C,  BristoL 
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I  tuuj,  amtilllcBl  hi 


Milk  Bocaf. — From  a  chemical  point  of  view, 
milk  sugar  stands  midway  between  grape  sugar 
and  cane  sugar.  Like  glucose,  it  browns  in  the 
presence  of  alkalies,  and  in  alkaline  solutions 
exerts  a  reducing  action  upon  metallia  compounds. 
A  saturated,  anueoua  aolntion  of  lactose,  at  10°  C- 
oontains  14-55  tor  100  of  sugar.  Freshly  prepared 
solutions  poasesB  a  greater  dextrogyrous  rotary 
power  than  do  those  which  have  been  kept  some 
time.  Using  a  1  per  cent,  solution  of  glucose,  and 
Fehiing'a  solutioc  as  usoally  prepared,  one  mole- 
cule of  aubydrous  glucose  reduosd  &'26  molecules 
of  cupric  oxide.  Using  a  lolntion  of  milk  sugar  of 
the  same  strength  (one  part  to  100)  and  Fehling's 
solution,  one  molecule  of  anbydrona  lactose, 
C„H„0,j  reduces  7'4  molecules  of  cuprio  oxide. 
Recent  experiments  by  M.  O.  Boucbajdat  have 
proved  that  thia  carbohydrate,  hitherto  supposed 
to  exist  only  in    the    milk  of  the  mammalia,  Is 

Kesent  also  in  the  milky  jnice  of  some  plants 
longing  to  tbe  Natural  Order  Sapoiatm.  Hilk 
augai  doea  not  ferment  in  the  presence  ot  brewer's 
yeaat,  butisome  bacilliary  ferments  (aoblzomycetes) 
transform  it  iuto  alcohol.  This  reaction  explains 
the  possibility  of  obtaining  from  milk  fermented 
liquors,  such,  for  example,  as  the  nutritions 
koumiis,  which  is  prepared  from  mares'  milk  by 
the  Tartars,  as  they  roam  over  the  vaat  ateppes  of 
Asia.  If  Bouchardat'a  experiments  shall  be  con- 
pared  in  Africa  from  the  Sowers  of  oertain  species 
of  Eassia,  will  no  longer  remain  aueiplained 
ohemioally.  A  single  tree  of  ia«.o  lo-gifilia.  it 
ia  stated,  will  yield  from  200  to  4D01b.  ot  flowers 
collected  after  ibey  have  fallen,  and  these  flowers 
are  largely  consumed  in  the  preparation  of  spiritoua 

Tug  report  of  the  Deputy  Master  of  Che  Mint 
for  1386,  which  la  now  issued,  states  that  during 
tbe  year  no  gold  had  been  coined,  the  Mint  having 
been    exclusively  engaged   on    silver  and  bronze 


692,0'20.  while  the  shillings  strnck  amounted  ti 
1.774,U80,  and  the  sixpences  to  2,T24,4S0  in  number 
Tbe  number  of  tbreepenny-pieces  coined  wai 
6,150,108. 


SDjtUug  Bilra.  Whatlhars  Is  mereagoadt^s 
P«t.-t?a), 

[e»ll3]-v-8b»p«d  I.mtlier  Bmad^^  < 
•pcQilental "  Ours"Diias  leeooimcudedthis  lor  kite 

to  otttaln  it  of  good  quaUtj',  and  sunt  aa  the  naarn 
lug  roODd  leather  liwid.  It  la  easily  jclnsd  (las 
SilOOI.  and  taolda  weU  en  tbe  poUeyi.  Wkj  ti  I 
B^eia^y  prslsrenoe    to  ronnd  laaSk 

[dliSJ.I  —  FrIatliMr  'White  BnUDMllad  1 
with  Namea  And  a  ombeTa.— (Jan  aaj 
■pouaent  glre  me  tha  parLlcuiKn  al  now  the  mm 
uumban  era  priaUd  npoQ  the  (aoe  ot  wlijle  asaiael 

[aHB4.:— Cement.— Want  to  laiten  raaixe.  m 

hear  of  a  cement  that  would  sedore  tbem,attdtas  e 

t»st9.]— FottT-Seotlon  Intfaotlon  OolL- 


uii>lctitwo,*bontl(lB.*l 
wide.  parafBned  atlar  v 
1  not  oDlj  oOllse  me,  bi 


[6:a>s.]  —  HfdlMid  EnaliteB.  ~  Wiotsd 
xhlbUlon  at  Saltaire,  Ho.  17sr.~LOC0. 

[eS9i7.}-a&flwar  Slcnals.  —  Csa  as;  n 
ibJlgfl  by  glTlhg  an  illiiairmtlDa  or  pKrtianlsn  b1 
iLkrbj  r^Eag-patnt-loqk,  for  railway  signals,  as  do*  > 
pal  la  on  111*  Qreat  Northern  Bailwaj.— aiQSAlJUi. 

[sists.]  —  Snamela.  —  Wonld  ac  oUigtuf  c 
pcndeul  glio  SCUM  deocrlptjoii  o(  the  Duwolseti] 
™.^!-''.,    °,°    „™'_,^°''*'..    i_...    „.  . 

liuc'hwi^.'-vllTOi^''"*'"    *"     '^"^ 
[e»60.]— Wooden; PIkttera.-Wbal kisl el  < 

[«»eo.]— Tap  for  'Waodan  C  haok.— Sotne 
gooDBofour  ttiaaers  klnaly  olTiir^u  ui  lepd  laot 
up  furcDsktng  the  late rual  sore w  bole  In  woodsBch 


rsisGl.l  — Tumln*  Woi>d  i 


[Dltoi.]-!..  ft  N  'W.,  8.>.B.,  *  Ojr.BWl 

— Usuaiijooegitesaiilanuirs  of  tsA  foUwilag  m, 

L.»ndX.W,B.:-SlrMi,""ApjUa,-  -tjiam^'- 


%lg87. 


SNULIHH  HEOHAHIO  ABD  WOBLD  OF  SOIEMOE. 


OD  fhs  pHllinilin  bItiii  I 


ABftF  Board  of  Violin.  —  Atwat  D' 
wtMfan'l  irublng 'odi,  mtligdlllliepsn 


rltb  II,  like  tbc J  da  tac  mlkUig  decki  ?-0N  i 
old    Pilntlnff,  — Will   ta<na    pmottal 

brcDze  [lowdar,  tppllcd  mUn  working  wlUi 
.1  dd«  not  gIVA  ft  fUElelfuillf  ultd  &p[»ai' 


pj.  ■' nejirJeralFljrmonlh  (onnd miturausiJ 
KlAmmoalac  gujt  gn*ur  force  vlEh  cin- 
iloo,  man  dlinM  tnlpliarlc  iiDd  amalgtiU' 

led  i%,  mod  diid  II  ptileotlj'  aonect  (or  sbort 
w  ilais  >re  IcfC  la  long,  a  hsTf  drpmlt  dI 
)  OD  iht-m.    Should  ths  qnoutiou  reli'ired  to 

it  li  In  V— Ueh,  aoc.  BHOa. 
^W.B.  Slip  AjriuiKement.'-CIui  u; 
1  now  In  OK  on  Ilia  S.W.B,  vtliMBBj  Ihec" 
I  portion,  nod  ho»  tha  imduoi  la  iDBlnui 
)iineiiBionB  of  Ohimnay.— Baiog  >b 


aakl  pci  luiQi,  wliea  ) 


Vhil  would  tbD  pcDDable  doit  of  Kma  be  ?-^ 
Imall    CaBtlan— HiTe  ui;  oF  " 


claj  or  my  ol  tbe  palenc  pipM.  Col,  Bur 
Vlaw  lioni-— I  h»TB  a  l«ni  of  good  qaillty_ 
int  np  u  ■  'lEW  l(u  ;  It  li  S|lii.  diftm,  llli 


^nuj  i°1a  to  find  DC 


Draamo    DeslgTi.  — Will  Mr.    Bolcoae 

.twtn,la«  El,eirklaii.  Doc.  31,  ISBS}?    Wlih 
Libc»Ioc'B"qOBr<,S,MWftmpi.peC!qunniai:li 

■  ™u  nai^^spflldl!  ud^ud  uidWD  a  (from 
.nnu  nn  i.iiUel  limbi.    MDlIlplj  0  x  imiH. 


aj-  Ko.  IJ  or  If.  PtoMU  of  cilonlitioD  ll  jy  =  200 
;oo(eum;ntlDlqn»MlBa!i,to  O.  rcq., -■.  ^j  =S  rcq. 
Hi.  Bollone  Rill  nndaratiDd  I  uk  with  •  wia'h  for  kngw- 
lodge,  noi  tD  pick  liDlei  lu  hie  logwar.— Q.  B.  Pxaaos. 

[SSsri.l— BlnlnB  Vamiah  for  Stool.— Win  soma 
ona  Mil  m.  LDt  M>t  w>/  lo  blaa  bright  ihln  aUal  by 

Dol  be  dona  b;  mnni  of  bnt  :  but  1  wint  tham  Is  Isok 
na  muali  like  hatt-blned  »  poHlble  I— SrnLBLDB. 
[61578.]  — I,ooonioUT*».~Ci>old  »ny  reiiJci  liva 

eDilDaalncbE  auma  oluwt:— 1.  Lb.  and  8.C.:  -11].  4Eg. 
1.  L.O.  ind  D.;  lit  -Dlamcdi."  lU.  J.  L.  mnd  M.W.: 
9j)37,  9,9117  r  Whkt  englDC)  belogg  to  tbe  olau  of  L.  lad 
S.W.  unodi,  dnorlbad  In  Bfijl«a,1n}  for  Out.  B,  18S9, 
(Vol.  X3tX.  p.  9M)  t— V.  J.a 
[I»7;.l  —  BrutnK  Band     Sawa-TO     llr.    T. 

(at  iboTO  proem  t    I  bira  a  fin.  fu  drlTsn  bf  power, 
indiin.BUiappIy.    Blieol  lu-gatwvldliii.  by  1-lSlD. 


[eisrs.l- Or»«nPlpe  Toot.— How eui  1  lam <ngi 
doafiHt?    Art  UDj  ipaotm]  tovli  ai  upplUnoa    need 
ardinary  cblMli   uid  goOfr^T  —  TORNr 


t«S»T(.]-'WMtom  Anatmlta.— Wlll_«i!y_^BDgll<h 
Auttmlla  kladlf  giTi  bII  1q(< 


[etseo,]  -Wkto  Uotlon-— ' 

«olttoin"BI»oklr'-""  " 

mhafgbl.    Ibui.eTeiy  wnnof  ■bonli  f 
■kaa  Itaelf  felt  on  tha  bed  el  the  North  5<i 

»y  reader  ot  "Oo»  "  wbocu  oorrDbonU  I 
orproTS  It  lo  be  IDIuMddi.    1  ba>e  leea 

One  book  Bild  Ibit  tbe  iHfoted  depth  o(  b 


SoiiimQa  TO  UM*. 


1  Et-K  7,  Jib. 
1  lUl  4,  («b)  *o. 
S.  P-K  *.  (oh)  Aa. 


(■)  1.  B-K  »  (fc). 
(»)  1.  B-B  fl  ((). 
Ccn.B-Q8((i),orB(«k»i 
(rf)  1.  Any  other. 

1.  P-Q  3,  *c. 


[OSiBl.]— BnBliiO  anory.— WIU  MOiaon*  till  ma 
Hobabia  aoiK  par  U.P,  ot  doabla.cy]iDdar    engine  itboiit 

Ifa  of  brnJibgaaglaa  and  proportloDoE  coal  of  Fop4lr4  7 

itToogaat.  twilled  or  nnlwlated?  11  Ibera  la  no  dlffprcbce 
.natrongth,  wbat  !■  tha  ■dTmntago?  What  woDid  be  the 
wniumpllon  at  nott  per  H.P.  foe  iboTo  angina — O.  H.  H. 
[SMBS.]— Photoariphy.  —  Twa     single    luuljcape 

lop,  EU  BDpplked 
!  aqn^  ripldlty. 


[a9sw.}-Toar  in  Horway.  —  Ooold  a 


I.  B.B4(ob|k! 

Thli  problem  qui  klio  be 

HOTIOBB  TO  OOBBBSPONDEMTS. 
CORRBOT  Bolnllons  to  I.MS.by  iUjor,  A.  Balm  («) 
.CM.  (Ipiwloh).  A  Beglaner. 

In  ToDratr  B,  OvDntry  Bar  ab«>ald  haTq  bevlad  thalUI 
[mmedtaUIy  »fMr  the  Bni  algbt,  with  19*  niirke.  Tha 
namawu  aooidanlnlly  oiaHlea,  We  ehould  hare  men- 
tloBed  Ibit  llr.  Boblni  1>  "Bearing,"  land   Hr.  rtrui 

TUB  Bar.  J.  T.  0.  Ch»tti  propoica  to  atirt  ■  montblT 
Dhaai  pabllMtion,  "Citlua,"  oo  riepteaibar  Ut.  Odh 
prl»a  will  be  oTarul  uid  tbe  oo-opei»tlnn  or  »11  ■'""  " 
f^Jl^  win  b.  ta.  a  jesr,  lot«odlng  snbaMlber.  «• 
ceqoaatad  w  ijiplj  lo  tbe  Kdllor,  lUO,  ehepharii*.  Boah- 
co«d,  London.  W.    Wo  Blih  tbe  now  lenlure  all  anwe* 

AK8WSBS  TO  COEBESPONDEKTB. 

*,*  A»arm*mlmlUnu,iTM*tadirtuMI»IMViTtom 

■r  iMsnaLiBau»mAxio,as,iiimi,  w.a, 
Horra  to  cobbbsfondbntb, 

L  WiHaoao««»ld»aHhepM*ro«]y,»ndiioldr«wlnf* 
tot  lUnnrmo™  oa  iqainu  pleaa  al  prtper.  *.  Pal  tlUaa 
W  qowlei,  md  wkw  •naweilna  qmrfaa  pot  •»«  n™™ 
ai  weU  a*  tlw  tltlH  of  Iht  qneilM  U  wUak  UunpUat 
rsler.  1.  tJO  ctmlf  to  Dada  ta  iaaartiiw  l«tt«,  qoMti^ 
or  npUaa.  *.  lAioa  or  qaaaiei  Hklu  lu  addi^M  at 
iDuiiilBatarBn  «  •■rmoBtoWa,  oc  wb«»  looli IwMim 
anlolca  out  bo  inr^Md,  g^repllM  ,»™g^,^™^"?'y 


Sa  font  wire  appArantly  lo 


practlie  llHl  on  J  pl»te>— la  ' 
[09S8).l  — Loco  motiTOa  — 


Dd  deiocibed  In  "B>Uwiy  Uublnery,"  byU.E.CIOk*. 
[09iBT.I— Eqtuitlona.  ~  Waald  eoma   matheniBtli 


■injuu™.-,  .^i™  w.=.  to  Iha  "Bdiior.  aie  not  larwuded, 

'"'■^' Atlenlloo  li  aapednUj  dr»wn  M  Wnl  Ho.  i.  Tha 
•p«e  devoted  lo  lottera,  qaarte*,  and  rqiUai  ta  maant  f«c 
the  lenena  good,  ajid  It  la  not  bli  >a  sosap;  It  wlUi  onat- 
lioH  inch  ai  are  ludliaied  abora,  wUah  an  oalj  al  tndt- 

Tldual  luteceat,  and  which.  It  not  adTerUvtmenB  la  ttaan- 
eeliei,  lead  to  replJai  whlab  are.  Tba  "Slipennj  Hals 
Ooluam  '■  oflcn  a  aheap  moH  of  aWalnlng  aooh  ^"^^ 

Tba  (ollawlB*  ac«  Iba  loltlali ,  4b.,  ot  Jetton  to  hanfl  n 
to    Wodneadaj  BTBulbg,  June  S,   and  nnackpawJeagaa 

.  B,  Bbowh.— B.  Oibb»cd,-Mlu  B.Brown.— H,  Thorpfc 

— Hidia— UiHIon^-i-.vmnt.— W.  B.  lUrt.— H.  *»t«aa, 
-J  BawllBi.— J.  l*liai*r.— ail  Yo»r<'  Sabaaribar.— 

^*R^!lk•^-Mla^■"tidliIli^-j.    W.   KUliarr^ 
Kollow  Of  lue  BoynJ  A-tronomicil  Suololy. 
L.  B.  a.    Cfoonocin  lay  why  your  motor  win  at 


ItlGH  gold  miaes  have  boBii  fooad  in  Euteni 
Siberiu,  auiae  few  huudTEil  miles  from  Yukiit^k, 
eiteoding  over  a  dittriat  hitherto  uneiplured, 
itepjrl  doclaiea  that  the  region  is  a  pa rf not  Xew 
California  in  iU  greateat  dnya  of  the  gold  diggings. 


ecily  ai 


a  partiojlai 


faUute.)— PiTKB  L.     (The  i 
paita    meat   liable    to  ba    i 
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Jdmb  10; 


PrabaUr  tba  (imrltat  la  to  oaa  It  wlUi  »u,  or  ntlt  [a 
Hnma  wu.  or  filDt  It.  Bwra-in,  IM.Te].  XXIZ. 
It  Ton  niMin  tbe  »Mat  np«r, »  u  pmwM  witli  eupra- 
■BnaHnm  h  diimlbtd  la  Ko.  UKM,  p.  1BL)-W. 
»roOKiraLL.  (SMladlCMlwBMiiMliMa.  Vetblnk 
tb*  pnparfttkBi DHned  to  not  mua  doit;  bnt  othvn 
Okab*  boagbt,Hknil«,olM>iiat(MiB  Uuf  can  be  mada 
np  OB  tb*  uuU  •■■la.  Oaonll  tba  ndiarllHiBant 
eolomu  at  tb»  BtOUtnt  miw.)-J.  O,  BABTiL.Hew 
q^i.^j  (YwD  addr^  indaffta  oa  to  uui —  '"  — '^- 
qwMloas.  TtmJfurtiatunnltiultv'' 
Bo^anid  St.  lUobaal,  Fuli:  tha  Ami 

M  M,  rsHobatiMt,  K<>  York ;  Uw  AO^, ,- 

iAh  br  bilra  ua  In&da,  Bad  Ltan-ooaft.  PlMt- 
- — I,  ma-tai  WMaDaBDl  Imafaa  dtr  Af^  aa4 

i^atUpilt.    l.Mojbiii-" "- ' — 

til*  toolMj,  wliiab  pcNi  ..  . 
B  to  tha  aacnla>7.    >■  Tba  _. 

_■  _  _l:  ■  llJ,?. 

_   •■  dallawtdat  tba^ml  lutUoUoB  aca  pnbiUbad 
tflba  to  loU  «  Id  abMiaot,  r-'  —  —  —■'  • —  •— 


>d  at  13f, 


lana  trom  "■—■"'*".  ''"wmaM.iil  nibai  inlil  Aan  1 
-J^nhir.  (Ton  wUTOad  anod  M  abonttha 
■ablaot  In  laoaM  moDban :  bM  a  OHIO  bOokbai  baan 


_^  _, .lLB.(UL,andliBnbUdiadbj 

_  JT.Allan,  ^ra  MaiWlaaa,  Loadia,  U}— T.  M.  S. 
(How  ma  anjcna  ij  vlij  jon  auuwt  ■•(  •  onnant 


-01  dmripUoa  of  tba  on 

Baa  »bat  baa  baan  Bid  Id  baak  toIoum,  aal  audtaTou 
to  •caoa  oo(  tba  mamy—aotvM.  (Xoa  wUl  waol  a 
Modi  niriiff  (o  drivo  iaoli  irbaali ;  Ml  tba  fiat  will 

Tbilatha  otdlaaiT  plOB  ol  «£•  lioiaff,  bat  It  li  a|it 
to  ant  tbnncb  tba  I^ar.  nat  b«M  anollan  aa- 
•and  tbat  wt.j ;  bat  moat  latbimoa  pntat  tba  taook- 
and-ajaukd(nt.)HBlWu>U«ja.  (V*  do  not  udar- 
MaDd.  OuuM  ua  iton  b*  tappad  Into  tba  plaea  ol 
Mael,aBdlhanbtfdto«  BiiL)-4(»tlTBUWT0i.    (All 

Id  tba  laitbooka.  HiKn  and  VoBOanlt  apfllad  tbat 
ntbod.}— IBimB.  (thai*  k  Monalj  likab  to  bo 
onjbookglTlactoMnrtlana.  TbaranmadalanrloBa 
temi  i  bat  tin  maloriti  ollbn  nt^n  tha  aolt  ab,  oi 
Ibalao  lioaad  toooolaoamDtalalr.  Tbabaatthlu 
to  do  wooM  b*  to  aiaalaa  aooM  ol  tboi*  "  on  nio,'  au 
tbtn  atk  lor  InloRnatlon  ab  


Jo.)— ElaiuoM.    (Ton  oan^ialt  platlnnm  win  bf : 

*  '"--  "iji-bnltaian  Uawflp*  or  tba  tloottlo an.)— 


iaP'"' 

fiigaiUOk  ~f  Fcr'aM^iad  aaU-aoUna  *i«nW 
K0LMIl,4Di,l»,Ht,Wl,HT,>TI,(Tl.  l  TbeiHt  * 
ootatad  wUa  flail,  .tb*  aoM  aiipllad,  and  praaaad 
In  wUb  tba  warm  biaM  iMUt.)— IC  t.  (Mi&  nd, 
and  plao*  la  a  box  d  wood-doit  B>nl  oold  )— 
H.BWUI.  (Itdapaadionhowmaabgult  aoniamia, 
aallbaprleeotUMRaa.  If  f  oubta  loot  as  ban  at  to 
par  M«U,  -IWd.  pu  boai.}-8aim]aT.  (Yaa  moM 
■aka  appUeaUoa  on  tba  piopoc  torau,  and  th«i  wbao 
JOD  to  DB  )on  will  loan  iha  ubjeota  and  tha  marka 
allotwd.  ^b*T  ara  sot  aaaj  to  lala,  bMaoii  tban  aco 
•0  oaaj  ^ipUoaiiti.  Tba  aaotaiaij  at  tba  alaMia  jan 
attud  can  (In  jon  an  anllaUo  Intotmailon.)— 
noTIC^  BobDXKiBa  PiwTEB.  (What  fi  tha  qoaiilon  ? 
Brania  or  pawui  T  Boldarlng  ptwttr  haa  ba*D  aoinsrtd 
In  raoanl  nmaban— lut  nik,  tor  lutanat.)— UOLi- 
TUDi.     (Shnplj  tha  (Boat  ol  ratraotlOB.    t.  Yaa,  tbsj 

ill-kBown  uparianoaa.    1.  Whj  — "  —•— 

-'— f  taubook,  or  UUok  ' 


Tiom  hUn  f  on  oaa  obtain  all  raqolilt*  Inramatlon,  and 
ba  maj  pronablj  ancaae  job  at  onoo.)— HutlWAHD. 
Un  on  bwik  TDlmuaa,  or  Oraoun'a  ~  HooldarV  -  ' 
nondar'i  Peokat  Qalda,*  b—j-~  Lowand  Go.  1 
would  laj  moi*  daOnltaV  wbal  It  la  foa  wiah  l«  i 
donht  aoBO  ol  oni  naden  woald  tall  ion  how  to  i 
—J.  D.    (BprMd  a  ibaot  at  Unloll  on  a  Aat  I 

oorarad  tabla,  with  a  rim  loond  tbraa  ildtb 

nanmtT  o*ai  It  and  ipnad  witba  hara'a  loot  oaUl  It  1* 
aboat  an  aJEhtb  of  an  laob  thlok  (  than  taka  tha  pec- 
looUj  olcaa  glaia  and  plaatDS  tba  odfa  wall  balow  tba 


•nlgbtaatl 


■  downnntU 


a  mvronr*  aDd 

_,,     —a   iba  Iril  Hun 

tlon.  U,  bawerer.  joa  ara  wiaa,  poa  wUl 
*     piaoa     at     (lata     alnadj     "illTeiKL")    —  : 

JookHOH.  [Aa  yon  can  t*'  tha  loluisaa  from 
Uhratj,  doa't  jon  think  jou  migbl  aa  wall  aiarch 
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THE   AMERICAN   EXHIBITION. 


THE  American  Exhibition  at  West  Ken- 
sington  is  n«ir  in  a  fairly  complete 
x»Bdition,  althoagh  a  few  of  the  more  inter- 
Kiing  exhibits  hare  still  to  be  put  in  place. 
As  the  catalogue  has  been  issned^  the  visitor 
irho  desires  to  see  what  our  American  cousins 
tiaTe  to  show  us  will  be  able,  by  the  exer- 
siae  of  some  little  ingennitv.  to  find  oat  the 
izhibits  which  are  of  special  interest  to  him  ; 
Mit  of  real  novelties  he  will  discover  very 
Cew  if  he  is  abready  acquainted  with  the 
)ontent8  of  the  stores  kept  by  the  agents 
if  American  firms.    Possibly  the  most  con- 
renient  railway  station  is  that  of  West  Ken- 
dngton,  as  an  entrance  has  been  made  at  the 
"ear  direct  into  the  grounds  close  against 
fche  toboganning  slide,  and  a  short  walk  will 
take  us  into    the    main    building  of  the 
Exhibition.    The  bulk  of  the  visitors  enter 
It  Earrs  Court  Station,  but  that  involves 
{oite  a  journey  through  the  "Wild  West" 
»fore  the  Exhibition  itself  is  entered.    The 
Molding  is  1,130ft.  long  by  120ft.  wide  ;  but 
ihere  are  various  annexes  and  a  Fine  Art 
pdlery,  which  is  said  to  be  perfectly  fire- 
proof.    Old     railway     rails     are    utilised 
for    the    columns,    and     the    roof    is   of 
iplvanised  iron  and  glass,  with  wrought- iron 
kierods   binding  the  whole  together  in  an 
affective  manner,   which  also  has  the  ad- 
fantage  of  being  economical.    The  principal 
entrance  to  the  Exhibition  is  in  the  Lillie- 
roMl,  near  West  Brompton  Station,  and  the 
visitor  who  enters  there  may  be  excused  if 
he  expresses  some  little  surprise  that  the 
dock  bears  the  name  of  Benson,  that  the 
flnamental  lamps  are  by  Sugg,  the  mats  by 
Treloar,  and  the  acme  flooring  of  the  steps 
by  Duffy  and  Son,  of  London.    However,  a 
group  of.  bisons  in  the  centre  at  once  gives 
in    American    colour    to    the    Exhibition, 
cipecially  as  it  is  supported  by  a  life-size 
folden  eagle,  worked  in  copper  with  cer- 
tunly  marvellous  skill,  the  feathers  of  the 
vings  and  the  down  on  the  lees  being  pro- 
duced   with   great    fidelity.    Close    by  are 
aodels  of  the  AUuka,  the  Belgravia,  and  the 
Of(y  of  Rome,  three  well-known  Transatlantic 
liners.    At    the    right    hand    in  Cleveland 
Avenue  will  be  found  a  splendid  collection  of 
ginerals,  exhibited  by  Dr.  A.  E.  Foote,  of 
Philadelphia,  who    also    has    in    *'Second- 
itreet "  a  hexagonal  pavilion  glittering  with 
mica,  in  which  he  exhibits  gems  and  orna- 
Hental  stones,  rare  or  curious  minerals  from 
ririous  parts  of  America.    The  mineralogist 
^  metallurgist  will  certainly  devote  much 
ime     to    Prof.     Foote's    exhibits,    which 
Qclade    something    like    eleven    tons    of 
pecimens,    and    a     number    of    valuable 
looks.     The   Chicago  and    North- Western 
lailway   Co.    exhibit   an    interesting   col- 
BCtion  of  ores,  coal,  building  stone,  woods 
n  the  trunk  and  planed  panels,  tobacco,  and 
amples  of  cereals,  pulse,  Ac,  raised  in  the 
*  golden  North- West,"  with  specimens  of  the 
oils  on  which  they  wore  grown.     The  State 
ff  Rhode  Island  has  a  somewhat  similar  ex- 
libit,  with  the  addition  of  coloured  plates  of 
he  flora,  and  some  Indian  antiquities.  Inter- 
ating    as    these  exhibits  are,  especially  to 
peculators    and    intending    emigrants,  ma- 
hinery  in  motion,  tools,  and  other  appliances 
lave  a  greater  attraction  for  the  majority  of 
'isitora.     The    machinery  is    driven    by  a 
Yheelock  engine  having  a  cylinder  23in.  by 
•Sin.  stroke,  and  a  flywheel  16ft.  in  diameter, 
iteam  is  supplied  by  two  120H.P.  Babcock 
ckd    Wilcox    boilera.      We    described    the 
fTbeelock   engine    in    connection   with  the 
DTentiona  Exhibition,  p.  272,  Vol.  XLI.    It 
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is  chiefly  noticeable  for  the  valve  arrange- 
ments, which  permit  of  any  desired  cut-off 
and  automatically  drain  out  condensed  water, 
while  the  engine  runs  with  great  steadiness,  no 
matter  how  often  or  quickly  the  load  varies. 
Its    performance    in    driving   the  different 
machines  in  this  Exhibition  will  be  a  good 
test,  for  they  are  liable  to  be  thrown  off  and 
on    at   anv    moment,   and  vary  in  weight 
from    a    heavy    brick    machine    to    light 
sewing-machines.     The    former    is    caUed 
a    clay    tempering     brick     machine,    and 
is     supplied     with     clay     by     means    of 
an  elevator  which  drops  it  into  a  hopper. 
The  clay  is  tempered   and   mixed   in   the 
machine  and  forced  out  in  a  continuous  bar 
which,  by  an  ingenious  arrangement,  auto- 
matically controls  the  device  that  cuts  it  into 
bricks.    That  is  done  by  means  of  a  sort  of 
paddle-wheel  which,  instead  of  paddle-boards, 
carries  wires  to  cut  through  the  clay.    As  the 
bar  advances  this  paddle-wheel  revolves,  and 
the  bricks  are  cut  off  as  true  to  gauge  as  if 
they  had  been  made  in  moulds.    As  shown 
at  work,  the  bricks  as  fast  as  cut  are  taken  up 
the  elevator  to  the  hopper,  but  as  the  clay  is 
supposed  to  be  fed  direct  to  the  machine  as 
taken  from  the  pit,  the  bricks  might  not  turn 
out  so  well  in  practice  as  they  do  here,  where 
the  same  clay  is  worked  over  and  over  again. 
The  machine  will  save  a  great  deal  of  labour, 
and  is  accompanied  by  an  artificial    brick- 
drier,  which  dries  the  bricks  in  a  few  hours 
ready  for  setting  in  the  kiln.    Both  are  ex- 
hibited by  Messra.  Chambers,  Brothera,  and 
Co.,  of  Philadelphia.     Close  by  the  Barnard 
and    Leas   Manufacturing    Co.,  of  Moline, 
Illinois,  and   Howes   and   Ewell,  of  Silver 
Creek,  New  York,  exhibit  machines  which 
will  attract  the  attention    of    millers  ;  but 
several  machines  are  shown  at  the  stand  of 
one  agent.    The  Walter  A.  Wood  Mowing 
and  Reaping  Machine  Co.,    Hoosick  Falls, 
New  York  State,  exhibit  grass  mowera,  a  self - 
delivery  reaper,  and  some  light  harvesters 
and  binden,  while  the  Johnston  Harvester 
Co.,  of  Batavia,  New  York,  have  also  a  good 
collection  of  such  implements,  the  action  of 
which  can  be  shown  to  a  certain  extent.    In 
this  class.  Holt's  Lightning  Hay  Knife,  made 
by  the  Hiram  Holt  Company,  East  Wilton, 
Maine,  deserves    looking  at.     It  is  a  very 
stout  blade,  with  handles   placed  at  right 
angles,  some  little  distance  apart,  the  cutting 
edge  being  produced  by  verv  widely  serrat- 
ing  it,  and  chamfering  off  the  upper  side  of 
the  metal,  so  as  to  produce  a  firmly-aupported 
cutting  edge  with  curved  serrations.    It  will 
cut    corn-stalks     and    unthreshed  oats  in 
bundle,  baled    hay  and  straw,    and  it  can 
be    used   for    cutting    peat    and   ditching. 
Machines  which  will  attract  the  attention 
of    mechanics   from  their  novelty    are  the 
sand  -  papering     machines    of    the    Berlin 
Machine  Works,  which  include  machines  for 
papering  or  polishing  both  bent  and  straight 
stock,  and  a   useful  combined  plaoer  and 
polisher  which  reduces  all  stock  to  a  thick- 
ness before  it  reaches  the  polishing  drums.    In 
the  way  of  machines  and  tools  for  working 
metal,  wood,  and  stone,  there  is  a  singular 
scarcity  and  an  almost  entire  want  of  novelty, 
for  though  Morse  Twist  Drill  and  Machine 
Co.,  Pratt  and  Whitney  Machine  Co.,  Oneida 
Steam- Engine    Co.,    Browne    and    Sharpe 
Manufacturing  Co.,  and    some    other  well- 
known  makers  of  tools  are  represented,  they 
are  to  be  found  mainly  at  one  stall— that 
of     the    agents,     Buck    and    Hickman,   of 
.Whitechapei-road,   and  C  61,   Wasbiogion- 
avenue,  American  Exhibition.      Tbe  Seneca 
Falls    Manufacturing     Co.     (agents,    Chas. 
Churchill  and  Co.,   Cross-street,  Finsbury), 
exhibit      their      well-known     fret  -  sawing 
machines,  with  a  large  number  of  examples 
of    work    accomplished     with    them.      Of 
machines  in  motion,  those  which  draw  the 
largest  number  of  visitora  (on  a  hot  day)  are 
the  fans — especially   those  of  the  Exhaust 
Ventilator    Company,    or     Blackman    Air 
Propeller    and    Wing's    Disc    Fan,    which 


in    one   form    is    used    to  blow  fluff   ani 
down    about    in    a   glass- fronted   fl    tube. 
Another    exhibit     that    attracts    attention 
is  the  Fleuss  Domestic  Hand  Ice  Madiine  ; 
but  useful  as  it  is,  it  can  scarcely  be  con- 
sidered American.  Machines  of  the  kind  work 
on  the  principle  that  water  will  freeze  when 
rapidly  evaporated  by  means  of  a  vacnum 
pump    and  a  powerful  absorbent,  sndi  as 
sulphuric  acid,  and  these  appeal  for  patrtnage 
beoeiuse  they  are  more  simple  and  compset 
than  anything  else  on  the  market.    Type- 
writera  also  attract  considerable  attention — 
especially  the  lower  priced  patterns  ;  but  tke 
most  interesting  exhibit  in  the  grouj^  is  the 
Thome  Machine  Co.'s  type-setting  and  dis- 
tributing machinery,  which    is  &irlj  well 
known   in  the   United  States  if  net  iwie. 
Like  othera,  the   types  are  in  long  sEdss 
placed  vertically,  and  the  required  eharasler 
IS  removed  from  the  bottom  and  conveyed 
to  the  "  stick.'*    American  pitohf  erks,  r^es. 
dijgfging  forks  and  spades  can  be  cemj^aied 
with  English  makes   of    the  same  artldes 
to     be     found     in     the     shops  ;     while 
at    the    stall    of    the    Mosler    Safe    and 
Lock  Co.,  Broadway,  New  York,  can  be  seen 
specimens  of   ornamented   fire  and  baii^hr 
proof  safes,  which  present  a  verydifferant 
appearance    to    the    more   simple    lookbig 
articles  seen  in  this   country — ^which  latter 
may^    however,  be    the    more   serviceable. 
Similarly  in  the  exhibit  of  Anshnts,  Brad- 
berry,  and  Co. ,  of  Pittsburg,  and  in  thai  of 
the  Smith  and  Anthony  Stove  Co.,  we  find  a 
collection  of  improved  fire-grates  and  stoves, 
which,  however,    miffht   have  been  seen  at 
other  exhibitions.     Amongst  scientifie  and 
philosophical  instarnments  there  is   nothing 
very  special,  the  exhibits  of  the  watch  and 
dock  compsjiies  being,  however,  very  strik- 
ing— that  of  the  Waterbury  Co.,  for  instance, 
having  some  hundreds  of  watches  "  ronning 
on  time,"  an  ingenious  device  for  keeping  the 
assistants  busy.    The  American  Camera  Oo., 
of   Edgware-road,   exhibit  useful  novelties 
in   photographic   apparatus,    including  the 
Camunilux,  a  combination   of  a  half-plate 
camera,  magic-lantern,  and  enlarging  appara- 
tus.   Amongst  musical  instruments  there  is 
only    one    exhibitor     of    pianofortes,   and 
apparently  only  one  novelty — an  eolian  com- 
bination organ  to  play  either  mechanieaUy  or 
by  the  ordmary  keyboard  or  both  in  com- 
bination.    An  improved  specimen  of  this 
instrument   has    been    constructed   for  the 
Mechanical   Or^mette  Company  by  Mason 
and   Hamlin.    Of  clothing,   jewellery,  for- 
niture,  and  American    novelties   generally, 
there  is  a  good  display  ;  while  W.  B.  Warner 
and  Co.,  of  Market-street,  Philadelphia,  have 
a  very  fine  show  of  pharmaceutieal  prepara- 
tions in  sugar-coated  pills  and  parvoles  and 
other  forms.    At  previous  exhibitions  a  good 
display  of  wheels  of  American  make  have 
been  seen  from  the  works  of  .Hoopes  Bros. 
and  Darlington,  of  West  Chester,  Pennsyl- 
vania ;  but  the  Woodburn  Sarven  Wheel  Clo., 
of    Indianapolis,   which    claims    to  be  the 
largest  company  of  the  kind  in  the  world, 
sends  an  exhibit  of  rows  of  spoke  cases,  apon 
which  all  the  different  varieties  of  wheels 
known    are    ranged    in  rotation,  while  the 
component  parts  of  wheels  are  also  shown.  A 
material    which   seems  likely  to   come  into 
considerable    use    is    a     fireproof    bailding 
earthenware,  pottery,  brickwood,  or  terra- 
cotta lumber  as  it    is  called.    Earthy  and 
vegetable  matters  are  made  plastic  by  the 
addition  of  water,  and  shajjed  into  tfa«  de- 
sired forms  by  heavy  pressure  ;  these  are  then 
dried  and  burned  as  bricks  are  treated,  but 
with  this  difference,  that  the  vegetable  matter 
(sawdust  for  instance)  having  been  burned 
out,  a  porous  brick  is  left  behind  which  can 
be  cut  with  a  saw,  will  hold  nails,  and  is 
said  to  be  absolutely  fireproof,  and  to  possess 
considerable    insulating  properties    againa. 
sound,    heat,   and    electricity.    The  Inter- 
national Terracotta  Lumber    Co.^   of   115^ 
Dearborn-street^  Chicagp.^&cQ  ti«k  ^^i2^s!&6^KR^^ 
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Halved  and  Dotktailed  Joints, 


Bbad;  and  ooDstmction  ol  the  leading  kinda  at 
joinU  used  for  Tarions  parposes  ia  npidlf 
beooming  popular  in  eiitUng'  teohnioal  Mtaoala, 
End  thai  leada  the  pupila  to  taks  up  mora 
adwiaed  snbjeoti  allied  to  it. 

To  give  efficient  iaetmction  in  the  enbjectot 
oarpentr;  it  ia  therefore  fibsolntel;  needful 
that  the  teachers  ha  proTided  with  correotlj- 
tnade  ezamplea  of  the  leading  descriptiona  of 
jolnti  for  the  Tesiatance  of  Btraina  applied  nnder 


and  tlie;  (hoald  be  of  a 
be  olMrlf  seen  by  all  the 
msmben  of  a  olattg  at  the  ume  time.  For  thia 
pnrpoM  Ur.  James  Eige,  of  11,  Qiteen  Yictoria- 
street,  B.C.,  baa  leoentiy  added  to  hia  list  ot 
appantUB  for  technical  instmotion  a  seriea  of 
eighteen  joints  nsed  in  caipentiy  given  in  the 
ill aatrationB  herewith.  Thej  are  of  hard  wood, 
all  meaanricg  Ijin.  across,  of  proportionata 
length,  and  made  to  illnstrate  the  standard 
work  on  this  aubjeot,  "Noted  on  Bailding  Con- 
Btruction "  (BivingtODB),  1S83.  From  thla 
book,  therefore,  their  Icadin,?  chsraoteTistio* 
and  piirpoM«  faay  be  aEoePtained  aa  well  as  an 
explanation  of  the  theories  which  hare  led  ta- 
their  conetmction,  and  they  thna  poBBcaa  a  far 
greater  ralne  for  their  intended  purpose  than 
aimple  models  made  at  haphaiard  proportioiu 
and  nnaccompanied  by  any  deacriptiooR. 

Other  models  in  this  subject  are  Btmilarl; 
illnatrated,  inolnding  thq  Tariona  forma  and 
eaat  aitd  wroiightiraaginlera  used  in  baildiof 
oooatniotion. 


nSKFTIL  Aim  INTEBBSTIIfa  APPLI- 
CATION OF  STATICAL  BLBCTBI0IT7. 

OH  the  evening  of  the  ladiea'  aoirfe  o(  the 
Boyal  Society,  and  also  at  the  Friday 
erening  meeting  ot  the  Bojal  lostitation,  llr. 
WimahnrSt  exhibited  an  exceedingly  iaterwt^ 


1  motion,  be  seen  and 


a  minute  could,  white  i 

read  distiaotly.   .  i        :   ^ 

TMb  wm  done  by  having  a  oommntatot 
arrangement  attached  to  and  revolving  with 
the  disc,  whioh  oauaed  the  circnit  to  be  ihsrtened 
at  the  instant  when  tho  type  waa  vertioal,  bril- 
liant aparks  occurred  only  at  that  instant  and 
illuminated  the  print,  which,  but  for  the  buzi- 
ing  oaused  by  the  great  velooity  of  the  disc, 
would  have  been  aoppoded  to  be  at  reat. 

By  the  applioation  of  this  syBtem,  acientista 
and  others  hare  a  ready  mesna  of  observing- 
any  and  all  changes  which  may  take  plaoe  in 
either  matter  or  machinery  in  rapid  motion  ; 
in  fact,  the  more  rapid  tho  motion  the  better  is 
the  resnlt. 

To  show  this  experiment  openly  and  in  well- 
lighted  libraries,  a  large  supply  of  electricity 
is,  ot  course,  needed.  This  supply  111,  Wims- 
hurst  easily,  and  with  certainty,  tnmiahed 
from  one  ot  his  beautiful  in&apnco  machinea, 
illustrated  and  described  in  our  pages. 


PIPTY   TEARS'  PE0QBB3S   IS 
SCIENCE.' 


Tbe 


deared; 


IfOTCHBD,  MOBTiaSD,  AND  TehOFKD  JonTTS, 


baildiuE  matciiidi  bad  been  in  part  prorldea;  the 
foundation!  had  been  duly  and  ably  laid;  but  the 
■upenitractuifl  u  yet  hsd  hardly  been  raisedapoor 
foot  or  two  above  the  original  level.  Tbe  work  of 
the  latt  half-centary  bos  been  twofold.  On  one 
■id*  it  ha«  bMD  aooniDulative  BSiely :  new  stvcka 
of  organitabls  material — the  raw  bncks  of  wsieac* 
— have  been  laid  np,  as  before,  ready  t*  the  odi  at 
the  miater  maion,  bnt  Id  far  greater  pT«fiuia> 
than  b/ any  prsvioni  age.  On  tbe  atherildeithaa 
beendireotiTeandarobitectoaio:  tbe  endleaasbiMa 
o(  fact  and  infareooe,  tbns  dug  ont  and  shaped  to 
the  hand  by  the  brukmikers  et  knowledge  in  a 
thaniand  fisidi,  have  been  assidaontly  boilt  up  by 
a  aompaot  body  of  bigher  and  bioader  iutell(enae* 
into  a  alngls  grand  harmonioiu  whole.  This  lait 
'     '[  f  onus  indeed  the  great  acientifio  triumph  of 

•pooh.    Ooie  has  been  an  Hgaof  Srmgraap  and    ' 
of  wide  viiioo.    It  haa  seen  tbe  duwnf^l  of  the    - 
intbioposantria    fillaoy.     Uosmos  has  taken  the 
ilacs  of  chaos.    Isolated  facta  have  been  fitted  and 
Icvetailed    into    their    proper   niche  in  the  vast 
oosais.    Tbe  paiticnlar  has  slowly  merged  into  the 

•  From  a  papal  I17  Qbaitt  AT.I>''JI  In  tha  i'anid-iUVi 
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MMI*.'l  .''.'ii<!i.ii.  '  Wn  I'ln  In  an  *'f>«:h  'rf  ■>i,.V.* 
*nt,  atiitiillUHalhrii,  niiiiolvll'Hi,  an^  nnlnrMliV' 
^h<ii  ari"!  «(>■■  Iwih  lianli  njnn '>'!>  ovn, U>*r  will 
i.<.>Hiil«  lliit  Jii  (nlaii'iii  lU  h*)'  Wfla  hu  l^«a  Um 

Ik  ll)~|>r|i|niif  iiiir  hxuti  ■•  tHi/pAtfit  thioiMt 
itrl  li<»  vary  yi.iiaa  Himnni  irlll)  )..  W*.  wb'> 
KVn  mwii  Dial.  Infant  Iliiniuliii  itranftlos  nrp>tnta 
iHxnt  rniiii  li»  nr/  araril* ;  wn,  whii  h^f  lMh4!4 

Kaw  rairiill*  uudflr  uiir  <nrn  ajw  In  rlril* 
rllr  «H  wliilt  ntbulMM  hf  thaw  ■»!  taom'.; 
w  r»ra«^  biiw  nnw  ■  |Mmr  it  I*  In  th*  wmU,  ud 
itt*  fmliln  Mill  lluilil  ITM  iu  tanihr  bkbfb'wl  ia ' 
jfi  Uiit  fnw  i1*i»4m  "f  tha  pfiwnl  r.tatarf,  J 
tMimil  lliH  niiniirelaanlana*a,wtf>Hirim]',thaaU««t'| 
Am,  liul  wIvanwHl  fnrtllMi  whan  oar  u«  wMttill 
i»>ii||.  It  liwl  nianliHl  tha  atui  uf  wida  |[««nl  ' 
lira  •ml  ami  u  I  Ion  Dry  Mpiritl'ma.  Hat  la>.]i.(r  ' 
mI  (ihIt  jail  tinKun  t'l  amarfa  fron  tha  cullaat 
IwiP  <>f  iHlfirila  liypnihaala  Intn  tba  ptivd  'if 
stlmtinn  u.l  nilllffBtlon  of  faaU.  B hiI '.«]>,  haHlj 
M  kninrn  li]r  my  imUrr  or  (rair  saine  than 
Mtiiral  hlilorf,  CHnnlitwl  malnlj  i(  a  joniM«  of 
lair  alMaJBocI  iloUili  I'lrehuJuiiy  itill  iraadercd 
HMOwulala  In  thn  mJtr  dumaln  of  tha  abatnet 
n*U|ili]taioIaD.  Tlia  tcioniMi  of  man,  of  laagaasa, 
ft  aorMira,  nf  rallRlun,  had  nut  aran  befnn  to 
>il*t.  'Phil  niitl'piilv  of  onr  r«e«,  tha  nataral 
[VnNla  »f  arb<  and  kaov]«dsa,  tba  oiigin  of 
trlisiiUls  ipfiMh,  or  rellglaai  Ideaa,  wars  •carulj 
luuinoh  aa  dslxit&lita  qnaatloDi.  Among  icIrnoM 
>r  Ihp  ikhatract-conorata  elaaa,  pbyaioi,  anilla- 
MBatixl  b;  tha  alafti  llaht  of  tAa  jniDciplaa  of  , 
NrtdaUM  Mid  canHmtlon  of  energr,  embraoed  * 
a  wida  and  ill-diRaitad  maia  of  wparata  and  irbollr  1 
nnecianmtad  dourtmenla.  Light  had  littlaanudgb  j 
It)  ila  witli  Imi,  and  DOlhjng  at  all  to  do  in  anj  ] 
•ray  with  eli'ntrloily  or  lound  or  motion  oi , 
nu^atiam.  Chauiilrjr  atlll  remained  rery  moEh 
in  Uio  i^onrliti'in  of  Mri.  Jellaljv'i  eapboard. 
Kvrrj'Kiii'ic  hciinoa  «a>  tentative  and  invertebrate,  t 
rwliuit  If*  way  un  e«rtii  with  hehitating  ttept,  Iry- 
'""i  ''•  "'tW  In  »'[  "ith  trcoiuloui  fear,  in  prapa- 
ratlnn  inr  the  bruador  noanliiDa  and  wider  fiigbti 
jf  liie  luttlinMadTaatanniadaDMlaa.  Tha  great 
MMuaiga  of  the  nnitr  nd  nnlfaraiity  of  natnre 
n*  »•  Int  to  b*  Cragbt,  ud  In  that  oRmpMin 
Iftn  rarilmt  dMlilva  battla  wai  wagad  orai  tha 


iifp^  ^-mjriJL  ttui  Ijt  rm  ndja 
ro    -.:=*    r.T    Ta:i    a=ii    Bk£.nr    : 


n«7  of  tlie  pattene,  nil 

_       .    ,    ,  .       ika  aereen,  mnd  jon  can  all 

:   ace  it.-w  pacSaasIy  ia>  ihaiiii  ia  raprodoaed. 

Is  UM>  onsimasi^  tbe  moiild  va«  mda  ta 

-  pwB  and  ia  tba  otdiaaiy  manner,  aid  Ibt 
I  fai^nir  Laid  ^HMxhly  spon  ona  faoa,  iNint  nt 
I    tlifkuy  UifK  Am  ifaa  moold,  is  oidsr  liat  it 

=:«^i  FKJtec  OTcr  the  edge,  ao  that  whn  tb 
I  !Bi:c:di£«-daBkraadoaad  tha  fabrjawaa  bald  iaik 
\    yc.fv  pMiiuo.    Ai  tha  nwltan  matal  towtk  iata 

---  scold,  n  fimad  tha  fiibria  firmly  agalut Iki 


-y-j 


Lifitat.    Ihi     H«r 


■ad«-.ri7 


ej.    Maj«. 

Wl_i«B       Tl 


'  An  -if  iaer{ie*.  aci  V.t  sajct^  nariRiiaa  i=»  tha 
r.atora  of  er>meta.  metenrL  acii  tha  r:='i  cnraiopaB. 
:^  tt^I  reziirLi  in  in  r!-:.-.i-<  eaauss  the  crijcal 
laeury  rj(  Kast  and  Liflaec  !>:fe=.:e  hai  ■jiaa. 
Hitbin  ih«  fmrri  'A  'jaz  owD  haU-<*=:ErT. 
^ihibiCi^d  Ui  u  the  eii*:i.'.;  pk**«  cf  tht  cniTcne 
->t  larg9  iL  the  light  of  an  rpiiode  i^  a  ai^le  ta- 
nite  ud  tiinnnble  drama,  iettin^  03t  lo={  li&J* 
'   '-'-    bfgianing,  and  (endisj  ilow^y  --   - 


t  of 


eSnite  end.    Oihar  f^'iUa*.  iaooBo 

ITahle  to 

ay  or  m»y  n« 

poaiiUy  biTe   pneedcd  it: 

T 

iL^anSi. 

Bat  at  rtaliub!e 

M    oSSl 

ra 

llhln  onr  eiut 

ng  limitation.,  tba 

phpical 

^ated 

haye  baan  radia'^  oS  into  the  athaieal  madiom. 
I  knnparad  to  tiie  infinite  ~^"""— '  Tiatu  thai  laid 
;ip«n  bafore  onr  daulad  ayea.  all  tba  othnadentifie 
eipaaaiona  of  our  age  ahrink  into  nlatii*  nairow- 
neaa  and  iniigaiGcanoe. 


,n<l  |>srl»dioal  nataslyama  waa  tiitter- 
iiig  l«  lufAll  in  lioth  heirilapharaa.  Wbulaaalede- 
atrnalion  ut  fauoH  and  Ouraii,  wbuleaale  oraationa 
of  nuw  11(o-*jratan»,  ware  felt  to  ba  oat  of  kaaplng 
with  a  hamane  age.  Draatlo  ooimogiiDtea  were 
Huingoiit  of  faahion.  Bat  aven  the  QDlformita- 
ilanlain,  for  whiah  liyell  fongbt  and  oooqaered 
waa  in  itarlf  but  a  aornppy  antf  pieaameal  eonoep- 


ut  from  adi&ate  iniperbapa  DeboToiu  com 
whieb   til   tha  EoatteT.  Ttdaced  to  a  at 
:treme  tconitf ,  ricr^npied  immeainrahly  wide  arcaa 
'  ipac",  while  all  the  energy  exiatcd  only  in  the 

id  iKe  riiiti^ni^e  icxii  n«   to  look  forward  lo  k 
imote  f  Btnrt  when  all  tbe  matter  aliaU  be  aggrr- 

iU>  ita  naiTowett  poatible  limit),  while  all 

aoergy,  having  aaanmad  the  kinetic  made,  ahall 


ibte 

w:^EiOGt  m;~37y.  Id  thia  way  BoTenl  eaatingi  bin 
^ee=.  s^de  tz  ^m  one  eu-boniiad  material. 

Thtaa  c»cU3g>  arc  aa  ahup  ai  eleotrctj^ 
whether  ^Ada  cf  aoft  Anid  iron  or  of  hard  quek- 
aening  mciaL  TUa  paaadiMiqr  ia  owiuc  to  Uk 
aSaii;  between  moltan  inn  or  atael  and  cirbcra, 
the  molten  maul  tandi  U  abMcb  thaouboouil 
fi,)wi  oTB  it.  thoa  eanaiB(  tba  labrla  to  bog  the 
metal  eloadj.  It  ia  aomawhat  analonna  tothi 
effect  of  ponring  UMiuiuy  orar  sine,  loa  kaur 
that  when  mereuj  ia  pound  npan  a  hoard,  it  nu 
in  a  gldbolar  form,  it  doaa  not  "  wet "  the  boti^ 
ao  to  apeak,  bat  whan  ponnd  npon  a  plata  of  alai 
''  flni  like  water  and  wot*  oncy  p«r>foa  if 
I ;  or,  aa  wa  laj,  it  amalgaanatea  with  lb 

>  whan  molten  iron  ia  pooiad  into  an  onii- 

narj  aand  monld,  whieb  baa  been  faoed  with  tUl 
Hfiaetorily-carboniied  fabris,  tt  wota  aveiT  po- 
tion of  it.  tending  to  abaorb  the  oarbon,  and  dcabt- 
leu  wonid  do  lo  it  it  ramalnad  Baid  long  cnoaffc, 
bnt  aa  the  metal  ooola  almoat  Immediatalf ,  thtra  il 

I  appreciable  deatmetion  of  the  ftfana. 

Tba  nating  which  I  aball  now  exhibit  Tapremta 


lluuk  af   llaalogy,"  by  Lyell'a   far  abler  modem 
dtaaiplf,  Antliihalil  lleiklo,  in  order  to  aee  tbe  vaat 
«l*aiuin  made  iu  our  ideaa  aa  to  the  woild'a  biatorj 
doripgthe  aourne  of  the   laat  half^oentnry.     The 
anirnoe    of    t)>o    rartb'H    eruiLt    no   longer   atandt 
UMilalnil     a*     n     Kliidy    l>y    iUalf ;    it    falla    into 
Ita  proper  place  in  tha  hierarchy  uf  knowledge  aa 
Uw  aolenna    <if    tha    aooundary   ohangea,   indnced 
■jiiiler  the  inlluence  uf  internal  forooa  and  inoident 
BBargin,  nn  liia  oinling  and  ourrugated  inTfaoi 
a  Dnne  Incamicanent  and  more  aitendsd  planet. 
knew  na  hatUir  Range  uf  the  widening  which  coi 
over  Ibe  thMnglita  of  men  with  the  ^rixiew  oC  the 


n  Uti'ii  own  day)  to  the  liii 


aa  agrpaaMa  and  able  dinaaibttiuD  un  a  aumbor  of 
i^dMnl  and  lloatiiig  geiilugioal  facta;  the  other  it 
a  laaalerly  and  aoamleallyiDindDd  account  of  thfr 
libmnufna  uliwrrablo  uii  the  outur  aball  of  a  cool- 
ing world,  duly  minntdeiril  in  all  thair  relation*. 
anil  tiilly  niHiidin^ivd  wilh  all  tlio  obiof  roanlta  of 
all  Pldar  aiid  yiiuiiget  aiatvt  aoianooa. 

Hyalalloa  la  uiit  aynnoymoni  with  Darwiniim. 


vaater  aiul  lOiire  nimprebenalvii  m  iv 
haatan  mind.  In  Ita  natrimoinlral  tivTeiopmrni 
BValvlliin  bail  alrntdy  foruulatnl  itaelt  with  per- 
/•atdialinrlnnioht-forv  tha  n-riiid  with  which  we 
liaTa  here  apivially  to  deal.  Tbanabulai  thanryof 
KaNtand  li*i>lai«waathefintBttamptti>«ithdtai> 
ib^  Canrala  uf  thi<  niauiia  from  tha  Ticiona  airoloul 
natapbyaiMl  iratuning,  and  t<i  aorount  f>ir  It  by  the 
MBtliin.ina  arlion  of  phyaifil  and  natural  principle' 
aliMc.  I)ur  own  age  baa  d.ine  much  tu  caat  duubi 
apan  (ba  uiiiweulial  drtailn  i>t  Kant'a  ruagh  n>n 
n>|itliin  ;  but,  in  rvlurn.  it  haa  made  eleir(T  thu 
errnlir  fundamental  (ruth  »(  ita  ctntiai  idea- 
lb*  iJm  Ihil  ■lari,  and  >iin*.Bnd  HiUri>yatein» om 
.jii«l  ••(  iiijIlTIjiIi  i'U.v  uioie  duluwly  apreail  uui 


A  SZW  PB0CES8  0?  OASTIirS  IBOK 
AND  OTEIR  UTALS  ITFOB  LACK 
ZHBBOIOIBIIS.  FEBH  LXAVXS. 
AID  OTHm  COHBUSTIBLI  KA- 
TXSIALB- 

TH  fjl  art  of  making  charcoal — it,  indeed,  ao  crude 
a  proceat  ia  worthy  of  being  dignified  by  the 
name  of  an  art— datea  back  to  a  remote  antiquity, 
and  haa  been  practiaed  with  bnt  little  change  for 
liundredi  of  year*.  It  it  tme  that  aome  improre- 
incnta  have  been  rsoently  made,  bat  theae  relate  te 
the  reeoTerj  of  certain  Tolatile  by-prodncla  which 
were  formerly  loat.  Breryone  iafamiliar  with  the 
iLppearance  and  Dharacterieticaof  ordinary  charcoal, 
yet  I  hope  ■-    '" ""'- -'"-  "-"- ='' 


,monty 


venin^  that  wo  itill 
-  to  wh 


iirittle,  readily  combnatibla  anlntanoe, .  _  _ 

before  oi  ■pecimeot  in  which  theie  qaalitiet 
iwnapicuoaily  abeent.  Hereiiapiece  otcarbonited 
itutton  ah  eeting,  which  may  be  rolled  or  folded  01 
withoat  breaking,  and,  aa  you  tee,  when  placed 
ihv  Hume  of  a  liunaen  burner,  tha  fibraa  may  be 
lieitcd  wbite-bot  in  the  air,  and  when  remoyed 
From  the  Game,  the  material  tbowt  no  tendency  to 
aonaame.  Here,  again,  we  have  a  piece  of  verj  fine 
laoc,  which  haa  been  timilarly  oaibouiaed,  ani 
plays  the  aame  qualitiea  of  ductility  and  in 
baalibility. 

TheiiecarboDited  f abrioi  may  be  tu  biacted  to  1 
more  aevere  teati  with  impanity,  and,  when  I  tell 
you  that  they  haTa<beaneip(>aed  tot  bath  of  molten 
iron  without  injury,  joa  will  readily  admit  that 
they  poaaeaaaomeqaalitlesnot  ordinarily  taaooiated 
wltti  charcoal,  when  removed  from  tha  mould  in 
which  they  were  placed  after  the  iroa  caating  had 

the  face  of  the  outing  Cl 


t,  the  piece  of  laoe,  having  open  a 


alUtla    , 


re  wia  found  a  aharp  and 
he  deaign,  thua  fun 
1  may  be  naed  for  a  variel . 
purpnaef.BUcb  atemboating1eatheT,atamptng  paper, 
iheet  mi'tal,  ta^  or  tor  prudncing  ornamental  am- 
facei  upon  luili  raiting*.  Some  of  the  carboniicd 
[nbrioa  diaplajed  Itpun  tha  tahle  are  almoit  is 
delicate  aa  oob-webt,  and  one  would  nataralli 
■nppuM  Ihit  when  a  great  body  of  molten  metal  n 
pi>iirtd  into  a  monld  in  whieb  tbey  are  placed,  thej 
■••     -         ■■     ■ -ncf  1"—  '-  "- 


a  way  aa  to  dirida  it  into  two  aqoal  paila.  Taa 
gataa  or  mnnari  were  ptovidad,  laading  hoa  Aa 
3  linking  bead"  to  tba  bottom  of  thamoaU,<at 
on  each  aid*  <tf  the  lasa  partition,  the  moltan  km 
waa  poniad  into  tha  ainking  head  and,  Bowii/ 
eqnallj  throng  both  nuoan,  filled  tha  mooldla 
a  oonunoM  lefoL  Tba  laet,  wblab  wm  heU  ii 
poaition  by  having  ita  edgea  Imbedded  in  the  nlli 
ol  the  moold,  remained  intact.  When  the  eudof 
eold,  it  waa  thrown  npon  tbe  floor  of  Ibt 
Ldry  and  aeparated  into  two  ptitt^  while  tka 

fdl  ont  nninjnred,  and  tbe  pattern  waa  fbul 

to  be  reptodaoad  npon  each  faoa  of  the  oaitiiig. 

The  qneation  nataraUy  ariaeo,  why  did  not  tbi 
on  run  throngn  the  holet  and  join  togetha?  Tb> 
.  iiwer  may  be  found  in  the  fact  that  the  thin  £!■ 
of  oxide  of  iron  or  "  akin."  aa  it  it  popularly  callai 
which  alwaya  forait  on  the  laitaoa  of  molten  ina. 
waa  caught  m  theae  fine  meahai,  and  thua  prevtaud 
the  molten  metal  from  joining  through  tha  hold 
I  have  repeated  the  experiment  a  nnmberof  tin4 
and  find  that  the  meabet  moat  be  qnlte  amiU  (M 
over  one-fiftieth  of  an  inch)  otherwiie  theisitd 
Hill  reunite. 

J  think  that  thli  obaerration  gxptaint  the  (aia 
of  many  obacuie  fliwa  foand  in  oaitimga,  aometiaa 
cauaing  them  to  break  when  anbjeoted  to  qaia 
moderate  atraiot.  We  frequently  find  little'o* 
(hot,"  or  metallic  globulei,  imbedded  in  oat  ir« 
or  aleel,  impairing  the  atrength  of  the  metal,  •■ 
it  hae  long  been  uked,  "  What  ia  the  ca»a  of  lUi 
defect?"  The  pelliclea  have  been  euetal) 
analyied,  under  the  anppoaition  that  they  might  k 
alloy*  of  iron  and  Bickel,  or  aoma  other  rafiacHq 
metal,  bnt  the  analyaia  haa  failed  to  aabatiBtiW 
thia  theory.  It  it  cot  probable  that  in  the  pntM 
of  outing  little  dropa  of  molten  metal  ara  MW 
timet  iplathed  out  of  the  atream,  which  inM^ 
ately  lolidify  and  beoome  ooitcd  with  a  ikia  'i 
oxide,  then  tailing  biok  into  the  atream  of  npi4 
cooling  metal,  they  do  not  remelt,  naitherdotbf 
weld  or  amalgamate  with  the  matt  owing  10  lb 
protective  ooating,  thnt  forming  dangeroBtfiMnil 
the  oatting  i 

Theproceia  of  oai 

leavea,  granei,Aa.,  ii ,__.. 

placed  in  a  catt-iron  box.  the  bottom  of  whitk : 
oovered  with  a  layer  of  powdered  cbirooil  or  otbc 
form  of  carbon,  then  another  layer  of  eirbiMiM 
is  aprinkled  over  them,  and  the  box  ii  ooveradwB 
aolote-fiitinglid.  The  box  ia  next  heatedgradaaST 

tnre  elawly  raiifd  aniil  tbe  eicape  of  UaaaMk 
from  nader  tbe  lid  ceaaaa.  the  hei  -  •   -■-  -  -— 
nntil  the  box  becomea  white  ho 
glowing  conditiun  fur  at  letit  t« 
removed  from  the  firp.  allowed  b 
lenU  are  tetted  in  a  gu  dame. 
thoroughly  carbonitcd,  they  wi 
removed  from  the  fi.ime.  and  tbe  G1 
healed  white  hut  befiiie  eonsumin, 
I     Of  coujfe.  tbe  m.'lhoJ  em^doyed 
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Mientifia  p 


hut   tb< 
juigB.b!e 


tifio  ptmoiples    involved 

.     -—1.  PMliilMolDiioa  of ^-. ...,=.... 

therefor  of  ■  cnrbon  atino«phere.  2.  Slow  healit 
diivB  oB  moiitnro  and  >olBtil«  elcmcBlB.    3, 
tenie  ind  prolonged  heatioe  of  the  parllj-eha 
objeoU  lo  elimioata  remBining  foreign  el8m(_._, 
■no  to  change  the   cerboa  from   the  oombuitible 
form  of  otdinarj  ohirooal  to  a  highly  refraotory 
oonditioo. 


IMPKOVBD  CAMERA  SHUTIEE. 

THE  camera  herewith  illustrated  ie,  aoootding 
to  the  -Srieiili/ic  Amrrfcan.  e>treinelj  elmple 
in  oonatractioD,  and  ijniuk  and  reliable  ia  opera- 
Uon.  The  ihattor  ia  designed  to  be  ineerttd  \a  the 
dJaphTigm  opening  ia  the  Ien>  tube.  It  oonaiste 
of  two  ptinoipal  parte.    The  maiD  plate,  Pig.  2,  ii 


MniMthailid 


L«  ilide,  Fig.  3,  w 
wrpoiiiig  apertiire  in  the 
■Ipiad  to  have  several  of 
^•rttUM  o(  diSsri 
~iania  ma;  bs  ef 

la  Hction  ol  pro] 

IB  oUmt  ■-  — -^ 

■dkptMl 


Boama  ma;  bs  e&eoted  i 

uia  Hction  ol  proper  aper  _  . , 

tha  oUmt  b;  umple  meani.      AtUched  C 


any  light. 


the  I 
]  thepUte, 


slid  log 
engage  notehea  ii 
■uauo  Dana*  •□  arranged  that  when  the  holding 
«tell  at  the  top  of  tbe  main  plate,  Figi.  1  and  »,  it 
Mpped,  one  band  will  raiie  the  sbntter  tu  the  top. 
wluni  the  lecond  band  will  inilantly  act  to  pnll  it 
down.  In  Figa.  1  and  S  the  parts  are  in  potitioo  ia 
Im  operated,  while  Fig,  i  ahowi  the  banda  after  the 
■lide  ha*  been  moved  to  make  the  eipoaure,     Ttie 

•rjdeiit.    Thia  invention  bas  been  patented  by  Ui 
F.  K.  Belts,  of   2,029,  Madison-  "        - 

City.  ^.^_^^^^^ 


byHr. 
wVoik 


~mtifttn  indutiy.    8a  cheaply  i: 


aarfaM  obtained  b;  their  lue  that  the  farm  of  many 
finiebed  artidea  id  determined  with  reference  to  il. 
The  man;  porpoaes  for  whioh  tfaey  are  uaeii — 
ranging  from  the  polveriaing  o[  ooka  to  tbe  burnish- 
ing of  braes  battjjQa,  and  from  ^e  cleaning  of 
heavy  eastings  to  the  brightening  of  tiny  tacka — 
have  led  to  the  bealowal  of  mnoh  thought  opon 

became  manDiaatureia,  as  a  rule,  bave  tnade  their 

and  liie,  wftyi  of  tnuonting,  driving,  and  lo  forth, 
whiah  made   it    difficult    for  anyone  to  make  a 

>lyle  which  wonld  please 
fereneea  can  still  be  retained, 
almoit  any  plain 


Hucb  pre- 


it  thin;  years  nail  aui 
£e  brightening  of  thai 


carnroffthedoetand  bail 

genetotly  known  what  a  saving  of  time  it  makes, 
aari  hun  mncb  better  the  wocii  it  done.  A  pru' 
perlj-cune true: ted  barrel,  aonnected  with  an  exbaust 
fan,  keeps  all  the  d^bru  within  il  till  the  fan 
removes  it  and  deposits  it  \t  a  {)[Oper  ploee  outeide 
tbe  building.    The  damage  nhieb  ia  done  in  eujie 


a  by  11 


1   the 


^  and  pollulin);  tbe   liaiihed 

goods  IS  BU  completely  rsoiedied  by  tbe  Die  of 
eibauat  barreli,  that  the  wonder  is  why  the  old 
nuisance  was  so  long  tolerated.  Whilst  either 
bluet  or  eihsust  may  be  used,  tbe  exhaust 
allows  a  simpler  canstiuotion  of  the  barrel, 
and  it  gives  the  beat  reaolts  from  tbe  power 
upended  to  drive  the  fan.  A  imall  pipe  with 
a  ciuick  draogbC  tbroagh  it,  when  connected  with 
*  well-made  burel,  whiub  only  the  smallest  possible 

faat  ae  the  tombllog  can  aeparate  il  from  the 
articles,  and  aa  the  film  of  diit  whioh  envelope 
them  it  removed,  the  attieica  rnb  closer  tugetber, 
and  are  cleaned  and  brightened  rapidly  ;  tbesmiUl, 
sharp,  inriiahiog  atreame  of  air  aiding  very  cun- 
eidetnhly  in  the  work.  Tbe  tumbling  barrels  illua- 
iruled  herewith  are  made  by  Henderson  t3iotbcrs, 
Wuterbary,  Coaa.— American  Machi}i>"3, 


I«FSOVSD  CALIPEBS. 

;  calipers  illustrated  in  tbe  annexed  en- 
ravinga  are  being  introdnoed  by  the  Wright 
.e  Co..  Worcester,  Mue„  and  are  calculated 
me  where  mnoh  oallipering 
reeaing  the  bows  inwardly 
me  tbe  teosioo  of  the  spring 


la  CDQaiderable  I 
.    J  be  done.     By 
just  suffialcnt  to  overc 


(reed  from   t 
moved  to  any   positioD  on  the  screw;    thes  ^ 
teleaaing  the  pressure  on  the  bowi  the  bevdled  er '' 
of  the  watber  ia  forced  against  the  corrtipoBdli 
Inside  hevel  on  tbeead  of  the  nnt ;  this  atraighta 


the  nut  on  the  torew,  lijcking  tbe  threads  m  ahswa 
in  the  detaohed  view.  The  nnt  san  tbea  be  aed 
for  the  ncceaaar;  fine  adjnsttaent,  u  if  il  were  of 
the  ordinary  conttraotion.  The  not,  as  wQl  be 
>een,  is  in  one  piece,  and  hence  not  anbjeot  t« 
derangement. 


THB    GEEBHWICH    VI8ITAT10H. 

THE  Greenwich  Visitation  was  held  thia  year 
usual,  and  we  eitraot  from  the  renoitrf.** 
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of  OQrre»deri.    Tha  Admiralty   ieTe™l  of  the  photogr«phBof  Jnpiter»how  thefoar 

■  -     -      Bitfllitei,  tha  belt»,«icf  the  red  ipot.  A  photograph  I 

jf  G&mmft  Virginia,  ■hawing  th«  compOQeQti  wideJ  j 
jeparated,  hu  alio  bean  takan  M  the  pHiniiry 
foODs,  the  Dullmerer  enluging  doublet  having 
b^n  remoTed.  It  14  intended  ftlio  to  OM  the  photo- 
gr*phia  oaireotor  iritb  the  Otilmeyer  do  ablet 
;o  obtuu  photogrttphi  on  a  lain  loile  of  lon- 
ipoia,  cratcn  on  the  moan,  MM  other  objeotaof 
nuU  uignUi  dlBKMlwu.  The  flsld  of  riev  nith 
:ha  ooTTaoloi  il  naoenuilj  rary  natriotad. 

Tha  oonalTiietkin  of  Uw  oar  28in.  i«£netoT  hu 
liMQ  delayed  by  tUffionltj  in  obtaining  the  diica  of 

—      u fi ingaged  in  removing - 

lie  flu  ■    • 


nt  Intereit 

pating  rooca^,  and  almre  them  the  Aatronomer 
Boyaf  piopuaeii  to  erect  nn  Idft.  dome,  in  which 
the  Cooke  eqiiitoroal  will  be  moanted,  with  ■  photo- 
baliograph  cube  attached.  By  thia  means  a  com- 
plete view  of  the  auu  will  be  obtained  throughoat 
aome  days,  and  photographs  may  be  aecnied  which 
are  at  pieiect  lost  thiongh  the  iDtarvention  of 
tieea  and  the  La.ia^^ll  dome.  The  old  iniCmmenU 
aad  apparatai  have  betn  thorongbly  overhauled, 
and  uy  that  are  likely  to  be  of  nia  arc  diapoaed  *o 
■a  to  be  leadtly  aviilihle.  Tho  remaindar.  whioh 
are  merely  of  hiatorio  inteieat,  hai 
a  room  hitherto  usodax  a  library. 
o(  importanre  made  In  the   traniit  oirole 


:a  usodax  a  library.  The  only  change 
.  ...  .>. .  .^  --|ij  ointle  ia  the 
a  apparatoa  for  regarding  the 
ObaetvaUoQi  ot  lenith  di«tauae,  whiah  had  beoome 
muoh  woro  by  fourteen  yaara'  ooaatant  nae.  Tha 
ragnlai  Bulijeota  o£  obacrvatiOD  with  tha  tranalt 
oiiule  have  bean  the  aame  as  in  former  yean — via., 
the  ann  and  moon  on  eTery  poaaibia  ooaaaian, 
plinetj  and  fuadameatiJ  ntara,  and  othera  from  a 
working  lilt.  At  the  ind  of  1886  a  working  liat 
was  prepared  n blob  cuntiins  all  atari  in  the  "  Ha^ 
*ard  Photometry,"  and  ull  atara  obaerved  by  Ui. 
Groombridge  between  ISKG  and  1817  (publiataed  ia 
1B3S  by  tha  late  Ailrauomer  Ituyal)  whioh  havt 
Dot  liaea  obserred  at  GreeDwIoh  aince  1S6T.  Ie 
tha  ye:ii  to  whiah  the  report  refers,  S.86G  obaerva- 
tloni  of  IranaitE  and  i,3ii  of  sanith  diatanae  were 
made,  the  arerage  corresponding  nnmbera  for  the 
pceoeding  IT  ye&ra  being  4,27:1  and  4,0&0.  About 
400  traaaita  were  obseried  with  a  prum  eyepiece. 
whiah  enables  the  ubaorrei  to  reverse  tha  apparent 
direotioB  of  Uie  mstion  and  thus  gives  means  for 
datennining  the  peraonality  in  observing  depend. 
tag  on  the  direction  of  motion.  In  the  year  I38G 
the  nnmbei  of  atara  obaerved  wsa  1,SS6,  the  aver- 
age of  the  preceding  IS  years  being  only  1,110. 
il  wsa  decided  to  publiah  the  obaervations  of  atun 
Bade  with  this  iuatrument  between  IS77 
taeatalogue  form,  tpeoial  eSorta  were  mads  durine 
1184  to  secure  at  least  three  obaervatiuns  of  eaoE 
■tar.  Towards  this  catalogue  a  large  amount 
preparatory  work  hja  been  done  in  reducing 
■baerratiOBI  printed  in  the  annual  volumes  t 
bomogeneoBS  system.  As  the  Greenwich  obaei 
tioos  of  fimdamentul  stars  during  tho  laat  tan 
years  ara  belter  repreientod  by  the  propei 
motions  recently  determined  by  Or.  Anwen  fruit: 
discussion  oC  ebterrations  made  by  Dr.  Bradlej 
(the  third  Astronomer  Royal)  than  by  thoai 
hitberto  used,  it  has  bean  deoided  to  adopt  thoau 
el  Ht.  Auwera  in  tho  oatalogoe.  The  ubierratioDs 
have  also  been  reduced  to  a  aaiform  law  or  eor 
reotien  for  tha  diSerauoe  batweeo  olnervationi 
made  wben  the  star's  image  is  reHeoted  in  mercury 
and  seen  directly.  The  corrected  results  have  bseii 
entered  in  the  sheetafor  collection  of  obiorvatioTi.'' 
hi  each  year  for  tha  first  two  hours  of  the  righ'. 
ascension,  and  tho  mean  leeult,  reduced  to  tbeepooli 
1800,  baa  been  formed  for  17t)  stars.  Tho  Astro- 
nomer noyal  estiaatci  that  the  catalogue  will 
oontain  abont  4,000  stars.  With  the  alcaaimuth. 
the  obaarvatioBs  of  the  n)oon  have  bocn  restrioted 

available  fur  tha  remsiuder  of  the  Inastion  ;  ob- 
aervations were  secured  on  94  days.  With  tbi' 
reflex  xanith  tube  S3  double  observationa  of 
"QammaDr^iconis"  were  made.  The  obsetvatioTiJ^ 
made  from  18S3  to  18isj  for  determining  the  teo>- 
peratura  correction  are  being  tabulated,  butlh^ 
(Us«nasii)a  is  not  yet  completed. 

Additions  have  been  made  to  the  Laaaell  3ft. 
reflaolur,  with  a  view  to  making  it  available  fui 
UtfOaoniical  phutography  and  general  use,  the  effaic 
being  to  greatly  inirease  the  steadiness  and  generni 
nsafolDCSS  of  the  iuatrument.  A  samara  tu  takv 
siiaalar  plates  Sjin.  in  diameter  (giving  a  field 
about  3deg.  in  diameter)  has  been  mounted  in  tliu 

Kphs  have  been  taken.  A  6|in.  refractor  h;i« 
n  monnted  below  and  parallel  to  tha  tuba  if 
the  reflector  to  serve  as  a  directing  telescope  ii 
taking  photographs,  and  also  for  the  ubaervation  n 
oocaiional  pheaemena.  The  other  equatoreals  hav 
been  in  good  working  order,  and  with  ona  or  moii 
of  tham  £3  oecnltations  ot  itan  bj  the  moon,  aci 
1!  phenomena  of  Jupiter's  satellites,  have  beei 
obaerved,  and  Si  oomplate  aats  of  oomet  abate 
rstioni  have  been  secured. 

A  phalographic  curreotor,  oonsiating  of  a  eoneiTe 

about  3tin.  witliin  the  focus,  has  been  applied 
to  the  tolcsoopo  of  the  sonth-east  equatoresl  ti 
oorreot  the  ohromatio  aberration  of  theobjeet^lki-t 
for  pbolsgraphic  rays  without  alteration  t.t^tb>. 
looJ  length.  A  U^lsieycr  doublet  (formerly  ntcd 
tn  the  photoheliugraph)  hsa  b«en  employed  - 
enlarge  the  primary  image  about  7}  times,  _. 
a*  to  give  on  the  photographic  plato  on 
Imago  on  a  Faale  of  about  OAbin.  to  one  mincti 
or  ara,  or  lliin,  to  the  son's  diameter.  A  nnmbi:] 
of  trial  photographs  ul  Castor,  Gamma  Virginig 
TennSiJnpitOT,  arid  Saturn  have  been  obtained.  Th> 


.jucb  of  fins  veina  from  the  flint  glass  disc, 
liiva  every  hope  of  being  able  vary  shortly  to 
mportths  disc  praatloally  perfect j  and  H.  Fell's 
-riceassor  has  anaceaafnlly   moulded  a  crown  diso 
from  whiiji  he  believes  he  hss  removed  all  defects. 
Meanwhile  the  details  of  tha  special  tube  and  other 
Bchanioal  parts  have  been  settled,  and  Uc.  Grubb 
ts    made    oonsiderable    progren    with     its    con- 
ruction,  so  that  when  the  object-glass  is  com- 
eted  it  wlU  be  mounted  without  dela^ . 
With  the  spectroscope  the  solar  prominences  have 
sen  obaerved  on  two  days  only,  the  observstioDi 
'  ig  reluctantly  dlscontinned,  aa  under  eiiating 


ire  urns  tances  a  sufficit 


lof^ 


oannot   be  seonred.     For  deter- 


ktl<ui  of  the  motion  of  st 


1 1  days  after  the  snowstorm  of  Deoember  StIT,  no 
Mgnala  were  sent  to  or  received  from  the  Deal 
lime-bsll  tower,  telwraphlo  oommmiloation  bong 
interrnpted.  There  have  bevn fonr  OMi  of  failOM 
[){ the  1  p-m.  aignal  to  the  Fast  Offioa  Telegnpha. 
The  auooeaa  of  the  atrangemsilti  for  dtoppfnga 
lime-ball  at  DaTonport  indooad  tha  Artnmomer 
iioyaltoraeommend  that  the  Goveramant  abowf 
provide  the  apparatoa  (or  hoarly  lUnala  at  tht 
Litard,  whioh  tha  oommittee  of  Lloyd^a  hare  eOh 


._  .  .    _  the  line  of  sight 

..  jf  the  displacement  of  F  and  A  lines 
in  M  slait  bave  beeo  made.  The  observations  of 
^virins  indicate  that  the  displacement  ot  the  F  lini 
II  now  insensible.  Tha  displacement  of  the  F  lint 
ia  the  spectrum  of  Algol  bas  been  maaanred  as 
fraqnently  as  possible  during  ttie  winter  mouths,  la 
>jrder  to  asoertain  if  any  evidence  ooold  be  obtained 
lit  rapid  orbital  motion  anoh  aa  wonld  result  from 
lite  hypothesis  of  the  variability  of  Algol  being 
canoed  by  the  transits  of  a  large  satellite,  A  suffi- 
cieut  number  of  observations  has  not  yet  baaii 
obtained  to  allows  definite  conolnsion  to  be  farmed , 
bnt  a*  far  as  the  observations  go  there  ars  indi- 
oationi  of  a  variation  of  the  motion  in  the  line  of 
light  oorreaponding  to  orbital  motion  having  Iho 
tame  Mriodas  that  of  the  atar'a  variability.  Tbr< 
fact  that  the  nimiber  of  spectroaoopic  observation^ 
IB  lees  than  usual  is  acconnted  for  by  the  absenot 
jf  one  observer  on  the  Solar  Kclipae  Eipedition  b_, 
the  West  Indies  and  the  pressure  of  work-in  the 
magnetio  department  preventing  tbe  other  observer 
devoting  time  to  spacuoaoopic  work. 

In  the  12  months  ending  Hsy '20,  1887,  photo- 

(raphs  of  Che  sim  have  been  taken  at  Greenwich 

-  !il5daya.     For  the  year  1886  phoCagrapbs  havr; 

en    maaaured     for    463     daya,    thua    giving    n 

practically   complete   reoord    of  the  state  of  thr 

tun's  surlaca.    The    spotted  area  of  the  sun  ha< 

tinned  to  decline  during  1886  and  181)7,  tbe  snii 

.  ng  entirely  free  from  spots  on  GI  dsyi  during 

I8SU.    Since  April  17  of  the  present  year  there  has 

leen  a  revival  of  tular  activity.     Aa  the  Astro- 

lomer  itoyal   considers   it   nut    improbable   that 

ihongea  in  the  eorth'a  magnetiam   and   other  ter- 

estrial  eSecU  of  the   sun's  action   may  have  reU- 

.ion  to  the  projection  of  tbe  solar  spottsd  ares  oti 

the  plane  perpendicular  to  the  line  of  sight  latht  r 

.1 —  ..  .u-  jotual  ares  of  the  spots  on  the  aorface, 

to  print  the  projected  area  of  spots  a? 

;tad  for  foreshortening 


MULTIPLEX  PBRSONALITT/ 

By  FBEDKRIC  W,  U,  HTBHS. 

ONE  or  two  brief  instances  mmj  indieatathe 
moral  and  the  physical  beneflta  whioh  hjp- 
niitisstioa  is  bringing  within  the  range  of  prsetutl 
uiedieiae.  At  first  f  wUl  cite  one  of  tbe  oaasa- 
rire  as  yet — where  an  insane  person  hsa  oees 
hypnotised  with  permsnent  benefit. 

Id  the  snmmer   of    1881   there  was  at  tha  Bal- 
petriira  a   young  woman    of  a  deplorable  type. 

.lesnne  Sob was  a  ariminol  Innatio,  filthv  in 

taabiu,  violent  in  demeanour,  and  with  a  litelaag 
liistory  of  impurity  and  theft,  M.  Angnste  Voisla, 
i.ne  of  the  physicians  on  the  staS,  andertookto 
hypnotise  her  on  May  3lBt,  at  a  time  when  she 
.'ould  only  be  kept  quiet  by  the  strait  jacket  sad 
iionnet  d'irrigation,  or  parrMtoal  eald  douche  to 
tbe  head.  8b e  would  not— Indeed,  ahe  could  not— 
look  steadily  at  the  operator,  bnt  raved  and  spat 
at  him.  H.  Voisin  kept  his  fso*  cloae  to  hers,  snd 
followed  ber  eyes  wherever  she  moved  them.  In 
ibont  10  minutes  a  stsrtorona  sleep  enaned ;  and  is 
live  minutes  more  abe  passed  iota  K  nlaep-wakinf 
rtate,  and  began  lotalkinooherentlv.  Thepnma 
>ras  repeated  on  many  days,  and  gradually  ahe 
liecame  aane  when  In  the  trance,  tlianeh  ata  still 
raved  when  awoke.  Gradually,  too,  ahe  becamt 
able  to  obey  in  waking  honra  commandi  impreMit 
un  ber  in  the  trance— nrat  trivial  orders  (to  swg^ 
the  room  and  so  forth),  than  oidara  involvmt  > 
marked  ohange  of  behaviour.  Nay,  more  ;  in  tba 
liypnotio  state  she  voluntarily  exprewed  re 
'      '  '  life,  made  a  confessior —'■■-'■ 


average  of  the  preceding 


nary,  (G'O), 


which  involnd 


iwn  impalsa  made  good  raaalvea  for  tu 
Two  yeara  hava  now  alapeed.  and  1. 
ritea  to  ma  (July  Slst^  1886)  that  absil 
arse  in  a  Paris  boepitsl,  and  tbatbff 
[londnot  Is  irreproachable.  In  this  case,  and  ta 
ima  raoent  oases  of  M,  Toisin'a,  there  may,  a 
lurse,  be  matter  for  oontroveny  as  to  the  piioN 
kture  and  tbe  prognosis,  apart  from  hypaotiv, 
E  the  insanity  which  was  cared.  Bnt  my  point  is 
nply  made  out  by  the  fact  that  thia  poor  womaa. 
hose  history  aince  the  age  of  13  had  been  out  gf 
reckless  folly  and  vice,  is  now  capable  of  tbe  slesdy, 
*elf-oontrollad  work  lif  a  nurse  at  a  hoapitil,  Iht 
reformed  character  having  first  msiufeated  itself 
in  tbe  hypnotic  state,  partly  in  obedienee  <c 
guggestioD,  and  partly  as  the  natural  result  ot  thi 
tranquillisatioo  or  murbid  passions. 

M.  Voisin  has  followed  up  this  case  with  otlia 
oqnally  striking,  into  some  of  which  a  comjnittw 
of  tho  Socii'Ic  U^dico-Psycbologique  is  now  in- 
quiring. And  M.  Uutuur,  tha  medical  head  at 
another  asylum,  hss  adopted  hypnotic  soggastioa 
at  a  regular  element  in  his  treatment.  "D^s 
present,"  he  says,  "notre  opinion  est  faita:  »■> 
□rainta  de  nous  tromper,  nous  aflinnons  qns 
I'hypnotisme  pent  rendre  service  dana  le  triila- 
ment  des  maladies  mentalrs.''     As  wsa  to  be  si- 

Eected,  be  finds  that  only  a  small  proporticntJ 
iDsticsarehypnotisable;  but  the  effect  piodncad 
on  these,  whether  by  entrancement  or  aunaatioa 
is  uniformly  good.  His  best  subject  is  a  dqaSTsa 
young  msn,  who,  after  many  convictions  for  ariiMS 
(including  attempted  murder).haslHaome  a  violBt 
lunatic.  "T,''  aayi  Dr.  Dufour, " 
manvais  aujet.  Nous  n'avona  plot 
prdient,  tellement  aes  sentiments  n 
amdliorifs  par  Tbypnotisme."  This  obangt  sad 
amelioration  uf  character  (over  and  above  ths 
simple  recovery  of    sanity)   has   been   a  marked 


e  area  on  the  sun's  sutfao 

For  the  year  IBSS  the 
4d'7,  being  0-S  below 
4j  years.     The  higbi 
the  shade  was  81)-^  on  July  C,  and  tb 
on   January  T.    Tba  mean  monthly 
was  below  the  average  in  January,  Fel 
Haroh,   June,   and    December,  and 
average  in  September,    Octol>er,  and  November, 
In  the  period  of  laC  days  from  188S,  Deo.  IC    to 
1887,  May  20,  the  mean  temperature  was  S'l  bel07F 
the  average  of    20    years,    the  daily  tempersturo 
iMing  below  the  average  on  116   days.    Them 
daily  motion  of  the  air  was  291  miles,  being  se 
miles  above  tbe  average  ot  the  preceding  lU  ye 
The  greatest   daily    motion    wai     8^7    miles 
December  8,  and  the  least,  66  miles  on  Octobt.  ... 
The  recorded  pressures  exceeding  201b.on  thei  quari: 
foot  were  27-iJlb.  on    March    31    and    23-filb.  ui 
December    9.     The    number   of  bonia    of  brigh 
sunshine  recorded  by  Campbell's  snuahiue  insiru 
ment  during  1380  was  1,2^8,  which  is  about  '.' 
honra    above  the    average  of  tbe  preceding  nini^ 
yeara.      Tha    aggregate  number  of  hours  during 
whioh  the  sun  waa  above  the  horison  w. 
that  tha  mean  proportion  of  sunahitie  fi 
was    0-il6,   oonstaat    sunshine  being  r 
by  1.    The  laiafall  was  -24-3iD.,  being  O-oin.  belcw    In  Mad 
the  average  of  tha  precediag  4&  years. 

The  automatic  drop  of  the  Greenwich  ti  ^ , 

failed  on  one  day  only  during  the  past  12  moatb-. ',  was  something— as  it  seemed  to  ma— indeaeribably 
On  three  days  the  ball  was  not  raised  on  aooouut  absurd  in  the  contrast  between  the  peasant  wnmail 
of  the  violence  of  tba  wind,  and  on  five  days  i>n  I  bumble,  stulid,  resigned  cast  of  conntaaaaec  sa 
aoconntot  accumulation  of  snow  on  the  most.  As  i  the  cbildiih  glee  with  which  she  joked  and  haUM 
regards  tha  Deal  time-ball,  there  have  been  I'i  duringtha"pbaseBomnambuliqa«"oIliHaoaglK 
*  '--' —  owing  to  Interruption  of  tho  tele- '  —~ 


e  is,  indeed,  in  the  sleep-waking  state  arm 
persons  a  obaracteristio  change  of  (disiactif 
asily  recognised  than  dasaribed.  Withsvl 
.ising  too  confidently,  I  may  say  that  tbtn 


ee  ansoeptiliilityta 
d  Prof.  Janet  fm 


SB  of  f  ailni 


•  From  the  prgrmlin^i  at  U) 
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tzuioa.  On  tha  otlm  haod,  H.  Ricbet  njt  at  _ 
noantiabjeet  of  hiioini,  "She  iMmt  whan  ia  the 
•cBuumbiuia  itata  to  ba  noraiAl  in  ^ 
txatmt  that  hai  ohuwitar  hu  obtngad. 
■wakaiheUgftyuidliTaly  iWheDeatTAooed, 
Mdooa,  almiiit  iolamn.    .    .  '•      ■       ■' 

HaiTii  to  hiTB  inoraMed." 

And  I  nuj  rgnuuk  that  tbii  phMe  of  tha  ■oi: 
nambolia  ohantoter,  thU  tandauoy  to  mlMorpti< 
Ud  antUT,  ii  ■  tut  of  enaonngmg  ligniflcuc 
It  it  aa  indkatian  that  wa  may  gat  mora  work  o' 
of  onnelvai  in  oartkin  nodilied  lUtei  than  we  oi 
at  pruanb  "  Bottaay,"  which  in  foimer  tget  w. 
daeincd  Uie  aialtad  piaiogatiTa  of  uinta,  ii  no 
daisiibed  aa  a  mattei  of  oouna  among  tha  phuu. 
of  a  mare  hyatarioal  attuk.  Thatrathi*,parbapa, 
mora  oomplei  than  eithei  of  tbeia  tUwb  womd 
admit  Boatai;  (we  may  oartainly  lay  with  the 
modern  alieniit)  i*  for  the  moit  part  at  ieai' 
pniely  labjegtiTa  aSsotion,  oorteaponding  to 
reality  oataide  tha  patient,  and  appearing  along 
with  other  inatabilitiai  in  the  ooone  of  hjiterf- 
Tma  ;  hut,  on  tha  other  hand,  aoatu;  ia  to  by9tei__ 
•omcwhat  aa  gtnini  ia  to  inwnity.  The  eoataay, 
•a^  ol  Loniie  Latcau  auaiedly  provei  no  dogmi 
and  nninmnnioatoa  to  oa  no  revelation.  Yat,take: 
atriotly  by  itaalf,  it  la  not  altogether  a  retrograd 
or  diMolati*e  netvoua  phanDmenon.  Rather  i 
re^eaeDta  tbe  extreme  teniion  of  the  poor  girl' 
ipiritiatha  Ugheat  direotion  whioh  hec  intalleo 
lllowi ;  and  the  real  drawbaok  ii  that  thii  degree 
of  OOoaaional  eoaoantcatioa  uaoally  Impliei  great 
habitnal  iniUbility.  The  byiterical  patient  haa 
an  koQi  of  eoataay,  during  whioh  ber  faoe,  if  *re 
may  tnut  Dr.  Paul  Rtaher'i  drawings,  often 
Manmea  a  lofty  purity  of  eipranion  wliioh  the 
ordinary  yonng  par»on  might  try  in  vain  to  rival 
Bat  ahe  payi  for  (be  traneitory  eialUtion  by  dayi 
of  inooharent  aooldiog,  of  reokleu  oaprioe.  Ani. 
almilarly,  aa  1  maintain,  the  power  of  exaltation, 
of  oonoentratioD,  whioh  oouttltatAi  genini  impli— 
aproEinuid  wKdifiaiilii^  of  the  nervoui  ajitem, 
t«itd*Doy  of  the  atream  of  mentation  to  pooi  wi(_ 
a  nuh  into  aome  apeoial  channela.  In  a  Newton 
or  a  Shalley  thii  modifiability  ii  adequately  nnder 
eontrol ;  were  it  not  ao,  oar  Shelleyi  wonld  lapaa 
into  Inaoheieiioa,  onr  Newtooi  into  monomania. 

And  I  maintain  that  tha  hypnotic  tranoa,  with 
Ha  Ubaration  from  patty  preoooupationa,  iu  oon- 
eMttratian  in  faroniita  ohannela,  bai  lome  analogy 
to  (Niiiu  aa  well  aa  to  hyataria,  x -'-'  '  "  - 
£01  Mune  nnednoatad  aubjeoti  it  -..  «...  ».« 
higheat  mental  condition  which  tbey  have  erar 
•Btnad ;  and  that,  when  better  ODderatuod  and 
mpplitd  to  aabjeeta  of  higher  type,  it  may  diapote 
to  Sowf  of  tfaought  more  nndiitarbed  and  ateady 
tkanoan  bemaintained  by  tbe  wakingeffurtotoor 
tMMd  and  fragmentary  days. 

I  havedweltat  aome  length  on  the  inara' aocom- 
panuaenlA  of  the  bypnotio  trance,  bacauie  they  are 
aa  yat  moob  leaa  generally  known  than  the  pbyiioal. 
It  would,  indaa^  be  a  meie  waale  of  ipaoe  to  dwell 
CM  tha  IuUdk  of  pain  whiob   oan  be  procured  by 

thaw  mathoda,  or  are n  ODthepainleaaperfoi 

of  anqieal  operationa  during  the  hypnutic  ti.uuD  -, 
bat  I  will  aite  a  eaae  illnatratiog  a  point  oompara- 
UtoIj  naw— namely,  that  tbe  iniuaoeptibility  -- 
|ttin  need  not  ba  oonfinad  to  the  entianoed  cor 
tion,  bat  may  be  prolonged  by  bypnotio  auggeat 
into  inbaaqnant  waking  boora. 

Anbyaterioal  patient  in  Lheboapital  of  Bordei 
•nSerad  reoently  from  a  malady  whioh  waa  t 
tainly  not  imaginary.    She  had  a  "phlegmon,' 


a  egg,  i 


■aporantly 
Bnniei  p 


lUcb,  with  axcMaira  teodernaaa  and  lancinating 
Min.  It  was  Deocuaiy  to  op«n  the  swelling,  bat 
ika  aanaming  patient  wonld  not  aUow  it  to  be 
toosbed.  Jodging  thia  to  be  a  good  opportunity 
lor  t«ting  the  real  Talidity  of  deferred  hypi  ' 
Rugaation,  Dr.  Fitiea  hypaotiaed  the  womai 
lookuig  fixedly  ia  her  eyee,  and  then  tuggeated  to 
harthat  qfttr  ihe  had  btcn  airaitntd  ahe  would 
allow  the  abaoaia  to  ba  opened,  and  would  not  feel 
Um  aljghteit  pain.    She  waa  then  awakened,  aad 

itly   reaumed    her    normal    atate.      M.  A. 

.1  piooeeded  to  open  and  aqueeie  out  the 
a  in  a  deliberate  way.  The  patient  merely 
lortad  on  and  amiled.  She  had  no  ruccjleotiua  of 
tbe  BOggaation  which  had  been  made  to  her  daring 
k*i  traoco,  and  ahe  waa  not  a  littta  utoDished  tu 
•M  bar  formidable  enemy  thus  disposed  uf  without 
giviof  bar  the  alightest  pain. 

Caata  like  these  are  oerUioly  atiiking  enough  to 

era  a  coniidaTable  impatai  to  further  experiment. 
jpnoUam,  bawerar,  haa  in  Eogland  many  pre- 
jndioea  to  eontend  witb.  1  shall  touch  on  ona 
anoh  prajndioa  only— a  very  exonaable  one,  and 
Mrmana  to  the  main  argument  of  thia  paper. 
"ThMa  daplicatiooB  of  state,"  it  ia  aaid,  "are  not 
aaturai;  aod  what  ia  unnatural,  btcu  if  it  ia  nut 
mnbid,  oan  naTec  be  more  than  a  mere  curiosity." 
I  wonld  aak  of  anoh  an  objector  one  aingle  qaeatiuu : 
'Wbioh  Itat^  taan,do  yon  ounaider,  as  nQnataral, 
jtMT  OWB  orainaiy  ileep  or  your  own  ordinary 
wtUnf  ?" 

.m*  niabdm  fom,  I  Ihiok,  to  the  root  of  tbe 
■■Hh;  Mwa  do  indnbitably  ondeigo  every  day 
<<.9«r  Una  »  <Mp|a  «<  iWi,. »  ■hUtiag  of  onr 


artificial  changes  whose  indoetion 

commending.     Our  familiar  sleep,   whether 
aidered  from  the   ptycbical  or  the  phyaiolopioal 
aide,  haa  a  eariona  history,  strange  potentialities. 
In  ita  payobieat  aapeot — to  take  the  point  whioh 

V . !.        , .       ,.__j      y,^ 


a  tbe  fin; 


rndimeuta  of  a  "  aeoond  state,"  of  an  i: 
memory.  I  ahoold  like,  had  I  space,  U 
the  mere  reonnenoa  of  a  draam-aoei 
whiob  haa  no  prototype  in  waking  lifa- 
Btage  on  tbe  way  to  those  recnrrent  acceasea  ui 
■omnambnlism,  linked  by  oontiunoua  memoir, 
whioh  hare  developed  into  the  actnal  ordinary  lif  r 
of  Fdlida  X.  Iieaviug  this  point  for  future  treat- 
ment, and  passing  to  aleep'a  pht/giological  aapeot, 
we  raoogniae  in  it  tha  compromise  or  resultaat  of 
many  tentative  dupiioations  of  atat«  which  out- 
lowly  ancestors  have  known.  Their  earliest 
differentiation  of  condition,  it  may  be,  was  merely 
the  change  between  light  and  darkness,  or  betweec 
motion  and  rest.  ThaacomesrnefUaliuii.afmitfQl 
quieseeQoe,  originally,  perhaps,  a  mere  immobilit) 
of  aelf-dafence,  bat  taken  advantage  of  for  repro- 
daotive  eSort.  And  pasaing  from  pcotoioa  to 
metaioa,  we  find  numerona  adaptationa  of  this 
primitive  duplioability  of  oondition.  We  find 
sleep  utilised  as  a  protection  against  hunger,  as  a 
protection  agsiust  cold.  And,  on  tha  other  hand, 
we  find  animali  for  whom  what  we  call  "tint 
sleep"  ia  wanting,  whose  oiroumatances  do  not 
demand  any  such  change  or  interruption  in  tb< 
tenor  of  their  lifelong  way. 

Yet  why  describe  thu  andiffereutiaced  life- 
hlalory  as  a  state  of  waking  rather  than  of  sleep  i 
Why  assume  that  sleep  is  the  aoquired,  Tigilanoe 
the  "normal  "oondition?  It  would  not  he  bard  to 
defend  an  opposite  thesis.    Tbe  new-born  infant 

ight  urge  with  cogency  that  his  hsbitaal  state  ol 

imber  was  primary  as  regards  tbe  individoal, 
ancestral  as  regards  the  race;  resembling  at  least, 

' are  oloaely  than  does  our  adult  life,  a  primi- 

jr  protoioia  habit.  "Mint,"  ha  might  say, 
centrally  stable  stAte.  It  would  need  only 
change  in  external  oonditiona  (as  my  per- 
it  immersion  in  a  nutritive  fluid)  to  be  safely 
and  indefinitely  maintained.  Yoar  waking  state, 
OD  tha  other  hand,  is  centrally  unstable.  While 
you  talk  and  bustle  aroand  me  yon  are  living  on 
your  pbyaiologioal  capital,  and  the  mere  prolonga- 
--on  of  vigilance  is  torture  and  death." 

A  paradox  snah  as  this  forms  no  part  of  my 
argumenti  bat  it  may  remind  ua  that  physiology 
at  any  rate  hardly  warrants  oa  in  speaking  of  our 
waking  state  aa  if  tbst  alone  represented  our  trne  I 
lelvea,  and  every  deviation  from  it * ' — '  "-— * 

ine  of  two  eo-ordiuate  p. 
wbioh  we  have  acquired  01 
other   during  tbe    -* 


tempeianca  pledge  through  Ireland  be  showed  tbla 
power  at  ita  l>est.  What  it  can  be  at  its  wont  wa 
see.  for  iaatance,  in  the  recent  epidemic  of  fren^ 
in  the  Bahamas,  where  the  hyaterieal  symptoms 
ware  actnaUy  the  main  object  sought,  and  tha 
dogma  only  served  to  jiva  to  that  hysteria  a 
stimulating  flavour  of  brimstone.  Scenes  oot  dis- 
similar have  been  witnessed  in  Biigland  too  j  yet 
tha  sober  moralist  has  been  forced  to  reoogoise  that 
of  better  life  has  often  been  dropped,  and 


has  qaiokened,  amid  the  ti 


ttiabt  seei 
Just  so 


rbulen 


9  of  what  to  him 


did  the  orthodox  physician  look  on  in 
dia^ted  contempt  at  the  tnmnltuons  critti  of  the 
patients  around  Hesmer'a  iagutl.  Bat  aoience  haa 
now  been  able  to  extract  fram  thnt  confused  seeie 
ita  germ  of  progreaa,  and  to  use  a  part  of  Ueamei's 
prooesaea  to  calm  the  very  aooeaaes  which  Mesmci 
employed  them  to  generate.  Let  bcr  attempt,  then, 
to  extract  tbe  health-giving  element  from  that 
mor^  turbulence  as  well,  and  to  use  the  patency 


a  Ignore 


igilance  in  reality  is  hut  I      jjy  second 
ibasea  of  onr  personality,   „i,,blT  Ib.t, 


,    hy. 


the  [ihysiolopieal  faot  that  the  cbild'a  brain 
-'Tea  impreasions  more  readily,  and  retains  them 
.  laatingly,  than  tbe  adult's.  And  those  of  na 
who  have  been  well  drilled  in  childhood  ore  notapt 
to  consider  that  tbe  advantage  thus  gained  for  oa 
was  an  unfair  or  tricky  one,  nor  even  that  virtna 
has  been  made  unduly  eiay  to  us,  ao  that  WO 
deserve  no  credit  for  doing  right.  It  sorely  ne«d 
it,  then,  be  considered  as  over-reaohiDC  DeatiDy, 
oBt-wittiog  tbe  Moral  Law,  if  wc  take  persona 
whose  early  raceptivcness  has  been  abused  by  bad 
iiampia  and  try  tu  reproduce  that  rreeptiveaess  by 
L  pbyaialogical  prooes),  and  to  imprint  hypnotl* 
suggestions  of  a  salutary  kind. 

1  ventured  to  mjke  a  proposal  of  this  sort  in  a 
paper  published  in  IB8S  ;  but,  thongh  itattraotod 

it  aa  a  novelty,  1  cannot  flatter  myself 

—    ._  taken    au   rfrititx   by  the  pedagf^rit 

world.    But  as  I  write  these  lines  I  aea  from  • 

report  of  the  Association  Frangais  pour  I'Avaneo- 

-  dea  Sciences  (Sesaaion  de  Nancy,  I8BS)  that 

Section  de  Pi^dagogie  "  haa  actoally  passed  a 

resolution  deairicg  "que  dei  exptfrienoea  de  suggaa- 

'lyi'Uotique   aoient  tentifes,   dans  no  bat  da 

isation  et  de'e'ducation,  sor  quel^nos-ons  dea 

les  plus  □oloirementKBuvaisetincorrigiblaa 

oles  primaires."     I  oommend  the  idea  then, 

he  sense  that  I  am  not  alenc  in  my  paradox, 

"""      ■'       "'         "ical  pbilauthrupiits. 


mggestioi 


dated  frc 


for  us  in  advantageous  alternation,  ao  also  other 
atabea  may  come  to  co-exist  witb  these,  in  responae 
'«  new  needs  of  the  still  evolving  organism. 

Aad  I  will  DOW  snggeat  two  methods  in  wbioh 
lauh  states  as  those  described,  say,  in  Dr.  Voisin's 
>r  in  Dr.  Fitrea*  ease,  might  be  turned  to  good 
account.     In  tbe  world  aroand  uaara  many  physical 

'Slids  and  many  "moral  invalids,"  and  of  I 

!Se  classaa  a  certain  parcel ' 
hyptiotiaable,  with  patience 

hypnol 


id  care.    Let  us  try 

iter    by 

ich  will 


suggestions  of  salf-raitraint,  whii 
mac  effective  after  he  wakes.    And  let 
table  tlie  physical  invalid  to  carry  on  1 
tellectual  life  without  tbe  perturbing  accoi 
.    I  am  not  br 

ugiiaSra,  , 
atate  of  knowledge,  but  few  of  theae 
erimeata  will  succeed.  Bat  iacreaaed  experii 
ill  bring  the  proi  ....  .    ■ 


[CStions — saggestioua  mainly  of  stistiueucefrum 

the  hypnotic  trance.     It  must  suffice  beie  to  point 

'  '.hat  snob  moralisation,   whether  applied  to  a 

or  an  insane  subject,  must  by  no  means  be 

idered  as  a  mere  trick  or  a  mere  abnormality. 

It  is  but  Uie  systematisatiou  uf  a  crocess  en  which 
religions  and  moral  "  revivals  "  hi 
depended.  Whan  soma  powerf 
'  rown  many  weaker  minds  into  a  state  of  unusual 
rturbation,  anusual  plasticity,  there  la  an  element 
._  that  paycbical  tumult  which  may  be  utilised  for 
lasting  gcK>d.    A  strong  su^estion  may  be 


id  its  effeci 
ork  itself  01 


. .  'aUy  learn  to  carry  on  oar  intellectual  life  i 
state  of  insusceptibility  to  pbyaiual  pain,  may 
appear  a  quite  equally  bold  one.  "  We  Bdmit,"tha 
critics  might  say.  "  that  a  man  in  the  hypnoti* 
trance  ia  iuseiiBible  to  pinching ;  but,  since  be  can 
also  notoriously,  when  in  that  state,  be  made  to 
beliava  that  his  name  is  Titus  Oates,  or  that  a 
candle-end  is  a  piece  of  plum-oako,  or  any  other 
absurdity,  tbe  intellectual  work  which  he  peiforma 
in  that  moud  of  mind  is  not  likely  to  be  worth 
much."  But  my  point  is,  as  may  have  been  already 
gathered,  that  this  clean-cut,  definite  conooption  01 
cbe  bypnotio  state  ia  now  shown  to  bava  been  crude 
and  rudimentary.  Dr.  Pilrca'  case,  ab«ve  cited 
(where  the  patient  waa  restored  to  ordinary  lile  in 
all  respects  except  that  she  cuntinncd  insansible  t« 
pain),  is  a  mere  sample  of  oixea  daily  beoominf 
more  nucaarone,  where  power  is  gained  to  dissociate 
tbe  elements  o^  our  being  in  novel  days,  to  form 


iponnd  "hypnotic   trance,"  h 

series  of   compcunda   marking  the  vnrioua  atagta 

between  that  and  the  life  of  every  day.    Uysterieal 

aomethiuglike  the  attention  which  thcydeaerva, 

faint  strongly  in  thia  direction.  Acd  apart  from 
yateria,  apart  from  hypnotiim,  we  find  in  active 
aud  healthy  life  scattered  hmts  of  the  poisibi* 
absence  of  pain  daring  vigoriius  iatelleotual  effort 
From  the  oandidute  in  a  competitive  examination 
who  forgets  his  toothache  till  be  comea  out  acain, 
and  to  the  soldier  in  action  unoonsoiuua  of  the 
bullet-wound  till  he  fainte  from  loa  ef  blood,  wa 
have  instances  cnoagh  of  an  exaltation  er  concen- 
tration which  haa  often  made  tbe  reaolule  ipirit 
altogether  uneontcious  of  cuoditiona  whioh  woald 
have  been  absorbing  to  the  ordinary  nan.  And 
here,  too,  as  in  tlie  case  of  moral  suggeitibility, 
already  dealt  with,  the  functian  ef  soienoe  ia  la 
regularise  the  aocidental  and  to  elidt  from  tha 
mfagled  phentimeuon  its  permaneat  boon.  Already 
men  attempt  to  do  thia  by  a  mere  chemical  agency. 
Thara  have  been  philosophers  who  have  aonght  ra 
tsodauam  intellectnal  lucidity  aud  bodily  repose. 
There  have  been  soldiers  who  have  sapplemented 
with  "  Dutch  courage  "  the  ardour  of  martial  Era, 
Philosopher  and  soldier  alike  expose  themselves  t« 
an  Dubappy  reaction.  But  by  tha  iodaetioD  of 
bypnotio  auathasia  wa  are  taLv«%  ».  iiis*«K  is^fc. 
out  ot^w*. -,  ^«  »!•  »i*iai*  ™^  "i^™i°*™""™*' 


When  FtUtw  HMtiw  tpU&UM\si«Mtt.'wiUhm).4»mMvn«  i»«<<>>^ 
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waj.    It  «u  in  nbri'iamtHi  of  thii  kind  when  inb- 

Ihielil  done  in  IraHtUu  iru  inbUer  uid  (lower, 
•fU  (till  vu  dona.  On  the  oUiei  hand,  the  direat 
MB-oheBJCkl  aetion  on  the  eentnl  nervoiit  tjitem, 
ia  vMoh  hjpnotiim  couiita,  li  not  proTsd  to  be 
!■  Mij  w*j  neetaurilj  injoriinu,  and  hu  thiu  fu, 
whaa  BBder  cmietal  minigemeut,  multed  almoit 
^IfiMMlj  IB  good.  Baoh,  >t  le«tt,  ia  the  viaw  of 
•0  pkynoiaot.  *o  far  m  I  know  who  have  praotiMd 
tt  >h«ielTc«  OD  a  large  aoale,  thoagh  It  ii  nM 
ike  ^saeial  Tiew  at  preisnt  of  thoas  man — 
■tijiiiiiiiii  or  othen — who  are  oootent  to  judge 
frott  haana7  and  to  writ«  at  aeoond-hand. 

Let  u  not  then,  I  would  laf,  be  aatiiGed  if  wa 
^m  aAreljgiTe  aome  pooranffeni  a  good  night  by 
kjpnatiaa,  or  eren  if  wb  can  operate  on  him  paio- 
Inalj  u  a  atato  of  trance.  Let  u*  approach  the 
tifaaaf  (ha  baniihm^nt  of  pain  iaamore  thoroa^li- 
nugaod  bolder  spirit.  Looking  at  that  growing 
■aw  *i  eiTiliied  peraooa  wbo  anSer  from  nenialgia, 
IT  anaafing  bat  not  dangBroaa 
uj  oontider  whether  we  cannot 

hem  who  are  fortunate  enongh 

to  be  raadil;  hTpootiaable — a  third  oonditioD  of 
UCa^  wkiiih  ahall  be  aa  waking  but  without  ita 
^aimaaa  and  a*  Bleep  without  tbe  blankneaa  of 
ill  raaaie,  a  etate  in  whioh  the  mind  nuiy  go 
Mnaely  onwBida  and  the  bodf  haie  do  power  to 
diatrarci  bar  energy  or  to  diaputs  her  away. 

Ia  there  anything  in  nature  to  render  tbia  ideal 
iayaaible  ?  Let  a>  ooiuider  the  history  of  pain. 
Pki^  il  Bay  b«  pliniihly  nggeated,  ia  an  advantage 
■efalrtit  by  our  ancatori  in  the  oanne  of  their 
f^gg'*  for  eiiatence.  It  would  be  naeleaa  to  the 
falnnalii  animaliiale,  whiob.  if  you  chop  it  in  two, 
bttaplytwo  aniaialcnlea  inatead  of  one.  But  aa 
•■•■  ea  tha  organiam  ia  oomplei  enough  to  auffer 


aolioitDQa  about  poaiible  failure,  but  ahould  rather 
eateem  it  aa  dereliotion  of  duty  were  aome  attempt 
not  made  to  oury  bet  illumination  over  the  whole 


'aim  and  myatery  of  man. 

Bapeeially,    indeed,  la    It    to    be    deaiied   tbat 
-logy  ebould  ahow — not.  indeed,  a  moraliaiuf 


Taliaing 

haa  been  a  natural 

._,    ._ oertaia  diailluiloniaing 

tenadty  on  the  low  beginnings  of  our  race.  When 
eminent  but  ill-inatraoted  pereotiagei  In  Chorah 
or  State  have  deoUred  tbemulves,  with  many 
flonriahea,  "on  the  aide  of  the  Angel  "  there  haa 
been  a  grim  aatiafaotion  in  proviag  that  Soienoe 
at  any  rate  ia  "on  the  aide  of  tbe  Ape."  But  tbe 
victory  of  Seienoe  ia  wan.  She  haa  dealt  bard 
meaanre  to  man'a  tradition  and  bia  aelt-coneeit ; 
let  hei  now  show  beraelt  ready  to  aytnpathiae  with 
*ooh  of  his  aapiiationa  aa  are  attll  legitimate,  to 
offer  luoh  proapeota  aa  the  nature  of  tbingt 


ymbol  of  hope. 
1  will  conlude 


aaaof  tha  6rat  and  moat  general iaed  of  tbe  per- 
oeptiTe  fainiltiei  wbioh  place  lirir 
mation  with  tbe  external   world. 


And  to  the 
ry  atill.  The  burnt 
to  dread  the  fire,  or 
—  —M^  HO  M-  ^"-'"e  ••  "■th  bia  fiugai*.  But, 
Mrvioeftble  though  pain  nuy  (till  be  to  the  child 
aad  the  aavage,  civilised  men  and  women  have  now 
t,  gmi  deal  mote  of  it  than  tbey  can  had  any  uae 
tar.  Some  kindi  of  piin,  indeed  (like  neuralgia, 
whiA jrrtBtUi  the  needed  real),  are  wholly  detri- 
■aaital  to  the  orgaoiam,  and  have  arlaen  by  mere 
wrrelation  with  other  auaoeptibilitiea  which  are 
ia  thaneelvea  benefioial.  Now  if  thia  oorrelation 
were  iaeri  table— if  it  were  impoaaibla  to  have  aente 
■an-peneptioiu,  vivid  emotional  development, 
wjtfaant  tbeae  ooncomitant  nervoua  paina— we 
■bould  bave  to  aa:ept  the  annoyance  without  more 
ado.  But  certain  (poataneooaly  oceniring  faata, 
and  oeitain  experimental  faota,  bave  ahown  na  tbat 
the  oorrelation  ia  uol  ineritaUc ;  that  the  aenae  of 
f«in  can  be  aboliahed,  while  other  aeoaibilitieB  are 
rataineJ,  to  an  extent  far  beyond  what  the  oommon 
euerieaoe  of  life  would  have  led  oa  to  aunpoae 
poalUe. 

Oar  machinsry  ia  hampered  by  a  ayatem  of 
efaeoka,  intended  to  guard  against  dangers  which 
weiianDaw  meet  in  otherways,  and  often  operating 

taotoiy.     A  workman  here  and  there  haa  hit  on  an 
artifice  far  detaching  tbeae  checki,  with   signal 


with  our  peraonality,  who  dread  that  thi 
analysia  may  (teal  their  very  aelf  away,  AllliviuE 
things,  it  is  aaid,  strive  towards  their  maximum  of 
pleasure.  In  what  bour^  then,  and  nnder  what 
oondiliona,  do  we  find  that  human  beluga  bare 
attained  to  their  intensest  joy?  Do  not  our 
thoughts  in  answer  turn  instinctively  to  scenes  and 
momenta  when  all  personal  preoeenpation,  all  care 
for  individual  intereit,  ia  lost  in  tbe  aenae  of 
spiritual  union,  whether  with  one  beloved  aoul,  or 
with  a  mighty  nation,  or  with  "the  whole  world 
and  creaturea  of  God  T'  We  think  of  Dante  with 
Beatrice,  of  Nelson  at  Trafalgar  of  S.  Francis  on 
the  Umbrian  bill.  And  surely,  here,  as  in  Gala- 
had's orj;  of  "  If  I  lose  myself  I  find  myself,"  we 
bave  a  hint  that  mnch,  very  much,  of  what  we  are 
wont  to  regard  aa  an  integral  part  of  na  may  drop 
away,  and  yet  leave 

'"}  y^^^   ' 

lusts  and  lean,  is  not,  perhaps,  the  ultimate 
manifestation  of  what  in  truth  we  are.  It  ia  tbe 
cloak  wbiah  our  rude  forefathers  bave  woven 
themselves  against  the  cosmic  storm  ;  but  we  are 
already  learning  to  shift  and  refashion  it  aa  our 


oned,  too,  that  not  only  pain  itself, 
bnt  amiiety,  ennui,  intellectual  fatigue,  may  be 
held  ia  abeyance  by  hypnotic  treatment  and 
Ingestion.  There  ia  not,  indeed,  much  evidence 
of  >nj  inoraaae  of  sheer  intelleotnal  acumen  in  the 
hypnotic  state,  but  in  most  kinds  of  ordinary  brain- 
w«rk  the  difficulty  is  not  so  much  that  one's  actual 
pawer  af  thinking  is  inadequate  to  the  problems 
pnpcaed  as  tbat  one  cannot  use  that  power  aright, 
-eaumot  fecus  one's  object  steadily  or  gaie  on  it 
lang.  Hypnotism  may  not  supply  one  with  mental 
leases  of  higher  power,  but  in  its  artificiai alltnliori 
we  have  at  least  the  rudiment  of  a  maohinery  like 
that  which  holds  Srm  tbe  astronomer's  teleacope 


HOW  TO  DO  BLACESUITH'S  WORE.* 

"VrOW  and  then  a  man  or  a  boy  ia  beard  to  aay 
JAj  "  I  wiah  I  nnderatood  tbe  blacksmith's  trade.' 
Well,  then,  if  yon  want  to  know  how  to  work  hot 
iron,  why  don't  yon  pitch  in  and  do  it?  Nothing 
can  be  easier,  for  there  is  hardly  a  blackamith  in 
the  conntiy  bat  who  will  (for  a  consideration)  let 
the  woald-he  smith  have  the  use  of  forge  and  anvil 
an  hour  or  two  of  an  evening,  or  when  idle  at 
other  times.  In  many  shops  an  extra  forge  is  pro- 
vided fur  handling  extra  work,  and  when  tbia  is 
the  caae,  the  amateur  is  "  all  hunki."  Tbe  first 
thing  a  novice  sbould  attempt  is  building  a  fire, 
and  (s  this  baa  been  already  told  in  a  previona 
article,  the  writer  will  simply  say:  Clean  the 
tuyere  thoroughly,  blowing  all  Che  time  while  so 
doing ;  let  kindling  or  waste  get  thoroaghly 
ignited  before  patting  on  the  coal ;  then  carefully 


coal  get  thoroughly  ignited  before  putting  tbe  iron 
in  the  fire,  for  wet  dirt  and  half-melted  coal  fused 
(o  the  work  will  not  advance  the  novice  in  the 
least.  Tbe  first  thing  to  do  after  the  iron  ia  hot 
is  to  hammer  it.  Don't  try  to  make  anything ; 
simply  try  ta  hammer  the  piece  of  iron  flat.  The 
chief  trouble  will  be  the  hammer  marks.  A  black- 
smith's hammer  in  the  hands  of  a  stranger  has  a 
must  unpleasant  habit  of  turning  comerwise  and 
forming  big  dents  in  the  work- 
It  is  a  good  practice  for  several  leasons  to  tske 
a  beat  and  hammer  the  iron  until  it  gets  down  (0 
a  dull  red.  then  heat  again,  and  try  to  pound  out 
ks  made  during  the  previous  heat.     After 


Th"™?  e7ula"t" 


held  in 


snd. 


.1,  especially  where  tbey  point 
.  -„  --  as  attainable  by  phyiiologieal 
artifice,  will  aeem  to  many  of  my  readers  venture- 
aome  ausl  unreal.  And  in  these  days  of  conflicting 
dagmas  and  impractiiuble  Utopias,  Science,  better 
aware  than  either  priest  or  demagogue  of  how 
UUle  man  can  truly  know,  is  templ«d  to  oonfine 
h«aelf  te  his  material  benefit,  wbioh  can  be  made 
eaitain,  and  to  let  his  moral  progreaa — whiob  la  a 
^ecnlacive  hope-^alone.  Yet,  now  that  Boiencs 
ia  herself  becoming  the  substance  of  so  many 
oeada,  the  lodestar  of  so  many  aspirations,  It  ia 
J^portMat  tbMt  gbe  ahonld  not  in  any  direction  even 
fV?'  ^  ^  either  Uaid  or  eymaaJ,  Her  homble 
mlmlitnanm  mt  JmmI  Mwf  aat  abow  awnalrei  too 


the 

the  novice  haa  become  able  to  strike  a  blow 
the  face  uf  hie  hammer,  be  must  try  to  hammt 
bit  of  iron  into  a  square  rod.  It  will  be  foi 
easy  enough  tu  form  up  four  aideaon  a  bar  of  iri 
but  to  mike  up  four  right-angles  between  th 

invariably  asinmea  a  diamond-shaped  cross  section, 
and  the  more  it  is  hammered  the  more  diamonding 
it  gets.    The  only  remedy  ia  to  forge  ri| '  '   ' 

aix-sided  section,  from  which  a  square  . 
again  be  attempted.  In  the  course  of  several 
lessons,  the  square  section  will  have  been  tolerably 
well  achieved,  and  the  student  may  try  ' 


Drawiog  d< 


aa  tecbnisally  termed, 
"  Drawing  down  "  may 
beat  be  done  on  the  back  edge  of  the  anvil.  La* 
be  bar  Sat  on  the  anvil,  then  raise  the  left  hand 
intil  the  bar  clears  the  front  edge  of  the  anvil  Jin. 
of  iln.  Now  strike  the  bar  square  with  ths 
hammer,  tbe  further  edge  of  the  hammer  jolt  pro- 
jeoting   beyond  the    furtbsr  edge   of    the  anviL 

" '-wn  a  rod  of  iron  may  be  done  upon  the 

of  the  anvil,  by  lowering  tbe  bar  of 

_ ■  le  front  comer  of  the  anvil, 

then  letting  the  forearm  and  wrist  drop  nntil  tbs 
'-imiDerfaoe  bears  true  with  the  iron  bar.    Thh 

at  very  litUe,  except  when  a  shoulder  ie  to  be 
)rmed,  aa  the  position  is  so  unhandy  that  a  heavy 
low  cannot  be  easily  struck. 

As  before  stated,  draw  down  to  a  square  shape, 
1  matter  what  the  aeation  is  to  be,  when  finished. 
1  caaea  wben  a  ronnd  bolt  ii  Ui  be  made  ooe- 
■iiteenth  or  one-eighth  of  an  inch  smaller,  thesM- 
«n  be  preserved  in  a  circular  shape,  bntdr- 
dles  mast  be  used  for  swaging  down  the  iroa, 
it  must  not  be  done  with  the  bammer.  If  a 
round  rod  of  iron  be  hammered  down  to  a  point 
md  tbe  circular  section  be  preserved,  the  rod  will 

oally  termed,  and  be  usdeaa  for  any  purpoae  what- 
ever.   Draw  down   the  rod   to  a  sooare  abape,  so 
that  by  hammering  OB  two  sides  only  tbe  rod  nay 
be  elongated  audita  site  reduced.  Let  the  hammer- 
ing be  done  on  one  side,  only  striking  on  the  edge 
of  the  bsr  to  correct  tbe  tendency  to  widen.    TEs 
'    iiperienced  man  will  bammer  one  aide  of  tbe  bar 
much  as  he  does  tbe  other  but  this  is  wrong  and 
11  hurt  tbe  quality  of  the  iron.   Strike  two  blows 
the  fiat  of  the  iron,  then  one  on  the  edge,  and 
B  tendency  to  split  will  be  entirely  obviated  nn. 
IS  the  iron  is  of  very  poor  quality.     Should  ths 
in  be  wretchedly  poor,  a   welding  heat  must  bs 
taken  nearly  every  time  the  Iron  is  returned  to  the 
len  the  required  siie  is  atWined  the  bar 
ay  be  either  rounded  or  worked  into  any 
eaired.    After  the  workman  can  makes 
decent  square,   or  round^  either  taper  or  straight, 


ky  try  to  bend  the  11 
Qaite  aknack  is  required  to  tuju  ■  niiuua  wiuv 
or  a  Tight  angle.  To  do  thia  neatly,  the  iron  must 
be  upset  at  the  point,  when  it  is  to  be  bent— that 
is,  the  rod  moat  be  heated  to  a  temperature  between 
a  white  and  a  red  heat,  then  put  in  a  vice,  or  stood 
on  an  anvil,  and  the  metal  driven  againat  itaalf 
until  it  ia  reduced  in  length  and  increased  in  aas- 
tion.  After  bending  the  extra  site  at  the  angle 
must  be  reduced  by  hammering,  thus  leaving  Uu 
bend  sharp  and  square,  and  the  iron  all  of  a  siie. 

A  plain  weld  may  be  next  attempted.  The  ends 
of  the  pieces  being  first  upset,  then  soarfed  or 
bevelled  a  length  equal  to  their  diameter,  then  heat 
both  pieces  with  uie  side  downward  which  is  to 
oomeincontaotwiththeotherpieeeof  iron.  This 
lets  that  part  of  the  weld  getthegreateat  heat. 

Dip  each  piece  in  sand  as  Che  sparks  begin  to  fly) 
and  urge  the  fire  until  a  aott,  mellow,  white  haati 
(best  known  by  exp  -  >  ---  -^.^.i-.j  .1  1. 
the  pieces  in  do: 
together.  


AUTOUATIC  COMlfUTATOE  FOB 
mCANDlGSCXIlT    LAMPS. 

TNCANDBSCEKT     eleotrio     lighting,    already 

__.„ _  iie    aatisfiei 

As  it  is  mure  and  more  firmly  established, 
it  has  to  provide  for  all  the  comforCs  of  eiisteoee 
by  simple  solutions  of  problems  of  tbe  smaller 
class.  Take,  for  example,  this  case:  Suppose  a 
room,  Bucta  as  an  office,  lighted  by  a  single  lasip. 
The  filament  breaks  ;  the  room  becomeadark.  The 
bell  push  is  not  always  within  reach  of  the  am, 
and  It  is  by  baphaznrd  that  one  haa  to  wander 
around  in  the  dark.  This  is  certainly  an  nnpleasant 
situation.  Tbe  comfott  we  seek  tor  in  onr  houMS 
is  far  from  being  provided.  M.  Clerc,  the  woll- 
knowu  inventor  of  the  Sun  lamp.has  tried  to  cver- 
and  has  attained  a  simple, 
Tht 


elegan 


.    The 


tbe  lighting 

circuit.  The  ourrent  entering  by  the  terminal,  », 
passes  throDgh  the  coils  of  a  bobbin,  S,  befoi* 
reaching  the  points  of  attachment,  a  and  6,  of  Ihs 
lamp,  L,  the  normally  working  one.  Thenoethe 
circuit  runs  to  B.  Within  the  ooil,  3,  ia  a  small 
hollow  cylinder,  T.  of  tbio  sheet  iron  whiA  Ii 
raised  parallel  with  the  axis  of  tbe  bobbin  dmtaf 
the  passage  uf  the  current  through  the  latter.  AIM   , 

Slinder  is  prolonged  into  twoUMatoiaJ' 
ioh  plunge   into  meronry  OBpL  O  t 


•  ByJumF.Eomun.iKtt*  nmnflmmnf 
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Ainn  of  Iha  onrrent  in  tha  bobbin  oenaet, 
ider  T  desoBadt,  nod  the  rode  A  and  h'  dip 
BiHQiir;.  Ic  foUawa  tb»t  the  ourreat, 
■UrtiDg  (rom  the  terminal  B',  will,  by 
CtbeoupsG  and  G',  psia  through  the  lamp 
1  bj-  the  original  return  wire  to  B.  The 
tioD  of  tbe  ' 


SCIENTIFIC  SOCIETIES. 

ROYAL  ASTROHOMICAL  SOCIETY. 

rilHB  list  meeting  before  tbe  inmmer jacation 
I  WB»beld  on  Friday,  June  tbe  llth,Mr.  J. 
W.  L.  Glaisher  in  the  ehiir.  Lieut.  Arthur 
Mo«t¥n  Field,  R.N.,  H.M.S.  Cart  ;  Herbert  Ingall, 
Champioo-g^n..^,  Champiun  Hill,  8.B.  ;  Heary 
Addenbrauk  Wasaeil,  Addenbrouk  Villa,  Love- 
l.na,  Stourbridge;  and  Rev.  Cbai.  John  Yunag, 
HiaSord-plaoB,  Halifai,  were  ballotsd  for  and  doty 
eleoted  B^llowi  uf  the  Society,  Admiral  BoQobei, 
director  of  tbe  Observatory,  PaTia,«aa  elected  an 
AjUDoiate  of  liie  Sooieiy. 

Prof.  Pritohaid  read  a  paper  on  "  The  Parallaj 
of  61  Cygni  H>  obtained  by  Mean*  of  Pholo- 
grapby."  He  said  tbe  preieat  paper  lauit  only  bo 
?garded  a«  ■  preliminary  announceaieDt  of  the 
'Bulta  which  have  been  obtained  in  a  reiearcb 
hioh  haa  iaTolvtd  30,000  biseatious  of  aUt  imagea 
cd  tbe  meatnrement  of  il3J  photograpba  taken  on 
.1  nightj.  Eight  independent  deteraiinitiana  of 
beparaUaiM^of  j.he  two  com^D^enW  c.f^61  C^^ni 

The 


fairly  aplit  a  doable  icir  a  aecand  ai>art.     I  do 

•tar ;  but  aighla  on  wtainh  you  can  aplit  it  ao  ai 
see  tiro  airctUar  diaca ;  and  I  think  that  we  are  T 
far  from  being  able  either  to  see  ot  to  mealur 
T  ■  hundredth  part  of  thia  diaunce. 
.Pril^bard;  I  think  Mr.  Ranyacd'aroma 
a  Co  want  of  experience   in    making  ai 

ingthiitytbonaai   ' 


_  _  .  roaldgoi 
of  ubieota  that  o 
--'igiei'    The- 


.  Dr.  Ball, 
ror  of  a  aingle  dotertninatioa  ia  onij 
tha  of  a  aeoond  of  arc.  MeMarea  havi 
Co  determine  whether  there  ia  an] 
r  ohango  of  acale  in  pasaing  from  oni 
io  plate  to  another.  There  are  tjui 
,ari  (those  used  by  Beaael)  from  whiut 

vsc  atara.  which 


laible  ' 


in  ia  indulged  io  it  we  prononnce  i 
I  ingeoions.  It  may  be  uied  in  a  gres 
oasea.  The  diameMr  of  the  wire  H, 
a  length  eighteen  mbtrea  (60tt.),  it*  fi 
eohm;    (  ampere  i>  needed  to  work  i 


Mr.  Giilaaid;  I  happened  to  be  at  Oifordi 
tbe  time  wheD  Iba  equntioDS  of  ooadition  reat 
Erom  Prof,  Pritohard'a  mB»autemeutB  were  u 
point  of  aolnlion.  Prof.  Prilohard  laid  a 
reaults  before  me,  and  1  am  aatoniibed  a 
lonuracy  of  the  reaulta  he  boa  obtained.  Oai 
fMt  whioh  Prof.  Pritobards  research  hu  brought 
■  that  there  U  a  alight  change  of  aoi 
ling  from  one  plate  to  another,  whetbet 

__!_  j.._  .^.._..i,; f  the  film  I  do  not : 

ca  of  foouising,  tor  it  ia 
ictar  to  fucua  preoiiely 


rOL    AND    SCIENTIFIC  HOTBB, 

—The   Now 


imited,  t 

y  of  Meura,  Hai 

a,  churebet,  eli 
0  or  eag 

■teady  light 


itrioity  aa   Ohe»p    am 

io  Light  Synili-'-    '  ~' 

Pinsbary-pav( 
Sing,  through  tbe  coortoay  of  Memra,  Mar- 
Singer  and  Cj.,  of  17,  St.  Mary-aie  (pending 
,tio?-up  of  permanent  premi 
lattery  for  lighting  ' 
oScea,   Ac,  with  on 
,  The  battery  will  hi 
■minal  rental.     A  bi 

intained  for  120  houra  witnoui  aiseu^iou. 
an  be  naed  in  6  day*  or  in  120  days.  ]uit  aa 
ad.  The  price  to  be  charged  the  pnblio  oaa 
id  aa  low  u  gal  at  4a.  lid.  The  battery  wiU 
charged,  aa  required,  by  a  aimpany,  ao  [he 
f  domestics  dealing  with  it  ia  not  incurred. 

be  made  of  any  candlfl-powcr,  and  ciD  be 
I  in  a  cellar  or  abed,  and  one  to  feed  50  lampi 
Mopy  only  7ft.  by  SJft.  by  rijtt.   .Thejei^_ 

airet  it  a  plate  of'  oxide  of  lead,  and  thi 
ng  &nid  ia  a  eauatia  alkali. 
1  Bataodltr  of  tho  Barth.  —  In  a  reoent 
to  the  Helvetic  fjociety  o£   Natural    Soienoe, 

Dofour,  of  Morge.,  calla  attention  to  the 
nation  nf  imagea  on  large  aheeta  of  atill 
through  the  roondneas  of  the  earth.  Instead 
Bearing  equal  to  the  object,  the  image  ia 
Imea   ao  oompreaaed  in  the  vertical  direction 

be  almost   onreoogniaable.    Suol- "  *'■ 


,  ttretching 

UmaybeduetoadiSerif 
very  difficnlt  with  the  rel 


".rl!"." 


luld  be  iitly  dc 


robable  error  j    it 
re  comparable  witi 

Fathar  Perry  ; 
Priwbacd  i. 


Mr.  Raoyard  talka  o: 

obabis  error.    Doea  be  aat 

oonbrol   hia 

akea    care  of    itaelf— It  ia  a 

?    I  believe  thai  our  reeolta 

Mr.  Gtll't  beat  beliometrical 

1st  they  are  quite  comparable 

reault  of  Beaael. 

think   that  my  friend  Prof. 

little  bard  apun  Mr.  Hanyard,  in 

eventa,  Admiral  Mouebex,  who  haa  been  aaalatad 
lith  all  the  experience  of  the  brothera  Henry, 
ives  a  wood  oat  repreaenting  tbe  imagea  uf  itara 
een  under  a  high  laagnifyiDg  power,  which  may 
I e  described  aa  looking  lometbmg  ilka  a  heap  ut 
hingle.     1  have  bad  the  advantage  of  examining 

aany  of  the  platea  taken  by  Mr.  Isaac  Roberts, 
.nd  thongh  Mr.  Bobetu'a  imagai  are  very  amall 
.nd  round,  they  certainly,  when  magnified,  ahow  * 

Capt.    Koble:     I    examined    Prof.    Pritohard'a 
photugrapba  the  otner  evening  at  tbe  Royal  Sooietf 
'     -  d  though  the  imggee  migbt  be  deacribed 
lied,  they  presented  a  perfeeUy  definite 
vhich  could,  X  think,  be  biaected  witb 

igrapba    which    1  looked  at,  one  of  the 

b  a  sector  cut  oS,  nrbicb  conld  be  eaiily 


a  paper 


Mr.  Ranyard  aaid :  Prof.  Ptitchard  waa  a  little 
hnrt  by  tbe  oampariion  I  made  at  a  recent  meetiog 
between  the  magnified  photographic  image  of  a 
itar  and  a  heap  ot  ahingle.  On  the  day  after  he 
bad  abown    hu  star   photographa   at    the    Royal 


the< 


'.•)" 


f    Montreui  (on   the  Lake 
1  Morges.    Oncmnyaee  the 

the  eye  being  near  tbe  water-aurfaae.  After 
IE  fur  a  miiment  (U  Dufour  aays),  one 
Tea  the  roundneai  of  the  eaith  diatinctly  aa 
t  a  ball  held  in  tbe  hand. 
itMtimated  that  tha  total  production  or  coffee 
vorld  ii  about  600,000  tona,  to  ilM.OOO  tons 
kh  Braiil  dona  proJuoei  between  :<  10.000  and 
Otnna  and  Java  M.OOO  to  90000  tona  tbe  pro- 
mal  BrUah-ffcowB  mifae  being  only  about 
l.fMu  irf  wbtah  India  omtUibntea  '-  """  *- 


ihingle,  or  whether  they 
Burrouaded  by  a  fringe. 


am  happy  ti 
ndlesti^Uvio 

hotographa  a 


iid  look  like  a  heap  of 
could  be  more  eoirectly 
hei  with  a  deGaitc  edge 

icription  of  them,  either 
ring  a  definite  edge  ;  bnt 

ad  supposed,  whan 
Ue  then  apoke  o 


'elopmeat    and    expoeur< 


le  determined  with 
.econd.    Tbe  diffarei 


hid  determine 
error    somewl 


snredto  ISthoutandthaofi 
acyofnearlyonelOO:!! 

accuracy  of  a  quarter 

51  Cygni  by  diSaieni 
amonntto  nearly  bail 
em  believed  that  they 


>bs  of  Recent  Total  Kdipaes."  Ha  aaid  tbert 
variona  charscLeriatia  atineturei  to  b«  made 
in  Iba  corona  phaWgraphi.  As  a  rule,  thej 
ear  darker  or  denser  in  the  lover  parte  of  tbe 
ma,  and  they  evidently  sprung  from  the  aun. 

er  parte  of  the  corona  than  in  the  higher  parta. 
link  there  id  evidence  that  tfaia  ia  not  merely 
to  an  eSeot  of  pergpeotise,  but  that  the  atrno- 

» .^,b»i.,  g«.;.t  .„,...,. ...  ..JB 

lated  in  the  lower  regions  of  the  corona,  and 

er  than    the    projectile    foroe    and   the   furoe 

gravity.      Theao    atcootures   evidently    intar- 

I    with    one    anutber    in    contrary    diceotiona, 

they    effectually     dispose     of     Prof.    Ha»- 

«*a     theory     that    the    corona    may     ba    ao- 

nted  for  la  a  diflr.otion  phenomena,  and  thej 

I  cannot   be   acconated  for   by  a  mere  driftiOC 

__jk  of  the  coronal  matter,  owing  to  the  different 

of  rotational  velocity  at  variaua  aililndea,  aa  eog- 

gested  by   Dr.  Huggins  ;  otherwiae  all  tbe  stroo- 

at  any  one  part  of  the  oorona  would  appsat 

nd  toretber  lu  one  direction.    In  many  of  the 


ibout  a  line  whioh  ronghlj 
n's  alia,  thongh  what  may 
,meuy  la  frequently  inolint 


called 


polar  rifts  are  v 
of  synclinal  i 
Ranyard  wrote 


bjh 


The  following  papers 
Prof.  G.  W.  HoQgb,  " 


side  of  tbe 
.  ftanyard  haa  called  gtoupa 
B.  At  tbe  time  that  He. 
>uk  on  Boiar  eolipiea  there 
.  pretty  general  law,  oonneot- 
ha  gtoupa  of  synclinal  atrao- 
r  of  auaaputa;  whea   there 


f  eymmetry  of  thMt 
.metry  is  so  masksd 
1  cannot  be  reoogniaad 

e  also  announced  and 


Stan 


laof  Ziin 
;  J.  P 


T.  G.   Elger,    ■■  Pbyai 


iona  of  the  Coln- 

■orn  ObaetvatoO', 

,t.  Auwcs,  "A   Catalogue  of  480 

Foudamoulal  Star*  tor  Obsat- 

ween  20"  and  80"  South  DeoliM- 

"On  the  Orbit  of  S  1767 "[ 


,1  OOsei 
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CatilogQO  of  Nabols  mud  Cloiten  of  Btan,"  being 
tl]«  CiUlogae  of  the  libs  Bir  F.  J.  W.  Hsnohal, 
revlacd,  ooircoted  xad  aoluged  ;  Cftpt.  W.  Noble, 
"An  Old  Driwine  of  Jupiter "i  J.  G>.  Lohia, 
"  Obaerrstiona  of  Norm  Cjrai  tad  ot  aoma  of  the 
PluieU  made  at  Mr.  Wigglatwarth'i  Obeaivctarr 
irith  the  Ifi'Siu.  Cooke  Eqaatoreal "  ;  T.  Bneknaf, 
"  Bamarkibla  Perfonnuiae  of  the  Waitmiuiter 
Cloak"  ;  A.  M.  Vf.  Dowain^,  "A  Compuiaon  of 
the  atsr  plaoea  of  the  Ajgentuie  Ganarml  C&talogne 
for  1876  with  thane  of  the  Cape  Catftlojpe  for  IBSO, 
and  with  Iboie  of  other  Southern  Stu  Catalosuei '' ; 
W.  H.  M.  Chiiatie,  "OnaCorreotor  for  adapting 
an  Oidinary  Objeot-glua  to  Photograph;." 


WESTZKH  HICBOSCOPICAL  CLUB. 

THIS  dab  met  on  Monday  week  at  the  houae  ot 
Prof.  G.  S.  Boulger,  P.L.a,  P.G.S.  The 
anbjeot  of  the  eiening  wbi  entiUed  "  Wood-atmo- 
tora  in  xelation  to  ita  eeonomia  naea."  Tbe  boat, 
who  wu  demoDilretoi  for  the  eTening,  aiid  : — In 
oreuJHg  uae  of  iron,  wood  will  alwiL^B 


:e  thin  it  preaeat.  Oar  maienme  are  maiaty 
oonfined  to  British  and  Colonial  woods,  ind  the 
mioraacope  has  not  yet  been  applied  aa  it  might  be 


doae-grained  woods  i 


tropiool  dioatyledon 


aaontuy) ;  aeoond,  tbe  loft,  wide-ringed,  rapidiy- 
giown  woods  of  conifers ;  third,  the  soft,  white 
wooda  of  willows,  poplan,  and  other  qaiok-growiDg 
diootyledons,  many  at  whieh  are  now  isnoh  nasd  in 
tbe  mannfaoture  of  paper ;  foartb,  tbe  alower- 
gTDwn,  moderately  hard,  building  and  furniture 
woods,  snub  as  oak,  elm,  and  ^ecb ;  fifth,  the 
oinuueDtaUy-msrked  veneer  woods,  each  aa  boUy, 
walnut^  and  mahogany ;  and,  sixth,  the  very  cloae- 

S lined  engraving  wooda,  sucb  as  box,  Slouth 
trioan  box,  and  hawthorn.  The  geographi- 
oal  distribution  of  theae  groaps  is  somewhat 
intereating,  tbe  firat  being  mainly  aonfined  to 
within  ten  degreea  of  the  Equator,  the  leeond 
mainly  to  the  ooolei  temperate  tones,  and  the  sixth 
being  very  largely  represented  in  South  Africa. 
Theliigh  a^ecilia  gravity  and  dark  colour  of  the 
first  group  IS  connected  with  much  thickened  and 
UgniSed  cell  walla  in  the  heartwood.  Tbe  lowest 
— >ap  of  ligneoua  plants  producee  some  of  tbe 
__  jseit  wood,  though  only  in  patebce,  leveral  tree 
ferna  figaring  in  the  liat  of  Indian  timbeca,  though. 


Tariee  remarkably,  the  common  aoaoia  (Tfoiinia) 
beginning  to  form  it  at  eight  years  old.  The 
breaking  weight  and  flexibility  of  woods,  for 
which  itandard  lengths  and  aectiouB  are  desirable, 
are  largely  dependent  upon  the  length  of  thefibre  ; 
and  the  mioroacope  can  be  used  to  diacrimtaate 
almilai  woods,  auoh  aa  apple  and  pear,  though 
■ometimea  allied  species  diBer  widely  in  their  wood, 
e.d.,  the  white  beam  l/'yrut  Aria)  and  the  service 

oheatDUt,  with  no  diatinct  "lilver  grain"'  or 
medollaiy  figure,  baa  been  confuted  with  the  oak, 
which  it  BO  retembles  in  colour  aa  to  be  a  nsefnl 
anbatitnte  in  oarviDg.  Other  raJnable  item  atruc- 
turea,    lucb    aa    bast    Gbrea    and    oarir,  are    alao 

Remarks  were  atao  mode  on  the  eihibiiiou  of 
woods  for  ednoalional  purposes,  the  apeaker  pro- 
posing to  illoalrste  timbers  used  in  Britain  by  s 
oolleetion  at  the  Surveyors'  InsIiCationj  aaerletof 
llidea  of  woods  cut  jo  three  directions,  lent  by  Mr. 
George  Smith  ;  Bome  of  oaka  in  varioua  stages  of 
grawlh,   prepared  in  boroglyceride,  hy  Mr.  A.  P. 

of  Buiopean  woods,  a  aiab  of  Ampthill  oak,  wood 
and  hast  of  the  deoiduona  cypreaa  (TaxoJiumj  a 
halter  of  lace-bark  {LageWt).  and  apecimena  of 
OoniferouB  wood,  ailiaiGed  from  tbe  Keutiah  rag. 
and  aa  lignite,  from  the  Weald,  were  exhibited  by 
the  hoet,  beaidea  freeh  brsnches  of  variooa  British 


Saphio  forma,  eome  illuitratiTe  of  the  oryatalline 
cma  found  in  woody  tiaanea,  were  ahown  by  Mr. 
J.  Love.     Mr.  A.  W.  Stokea,  F.C.8.,  P.I.C.,Publio 


LI  nnanimoosly  re-elecl«d 


THE  GB,2001b.  anvil  block,  recently  east  by  the 
OUa  Iron  and  Steel  Co.,  of  Cleveland,  for  the  Mor- 
gan Bngineeiicg  Worka,  ia  »id  to  be  the  largest 
single  steel  casting  ever  turned  out  in  the  United 
Statea.  The  blook  la  8ft.  square  by  3ft.  lOin,  high ; 
n.byiVb.iit  steel  were  melted,  and  thiawaapoiued 
ia  4miia.  20ite. 


SCKNTIFIC   NEWS. 


THE  Albert  Medal  of  the  Sooiety  of  Acta. 
presented  anniutllj  for  "  diBtin^nished 
merit  in  promoting  art«,  mannfaotures,  or 
oommenw,"  has  be^  Kocepted  by  the  Queen, 
who  repreaenta  the  penonal  embodiment  of  the 
nation. 

Another  small  plnoet  has  been  dlscoTered  by 
H.  Bonelly  on  June  9.  It  ibKo.  268  in  the  liat, 
and  the  MthminorplanetdnetotheEietronomeT 
at  Hareeillea. 

Small  planet,  Ko.  266,  di«covered  b;  Dr. 
Falisa,  of  Vienna,  on  May  18,  has  been  named 

The  fifteen  candidates  chosen  by  the  conncil 
of  the  Royal  Society,  for  the  FellawBhip,  were 
dniy  elected  on  the  0th  inat.  We  gave  the 
names  on  p.  218. 

The  piopoaed  banquet  to  Fiof.  Tyndall  will 
t«ke  place  on  June  20,  the  president  of  the 
Boyal  Society,  Piof.  6.  G.  Stokea,  in  the  ohair. 

A  meeting  of  Msmhera  of  Parliament  and 
others  was  held  the  other  day  in  one  of  theoom- 
mittee-rooms  to  make  arrangementa  for  the 
purpose  of  eetabliahiiig  a  national  aaaociation 
tor  promoting  tecbnicul  and  commercial  educa- 
tion. Tbe  meeting  woe  unanimonaly  of  opinion 
that  an  aaaociation  should  be  formed,  and  a 
resolution  to  that  effect  waa  adopted.  On  the 
motion  of  Prof.  Huxley,  aeoonded  by  Sir 
Lyon  Playfair,  eome  diBcnaaion  ensued  in  refer- 
ence to  (i)  the  co-ordination  of  the  technical 
education  of  the  coontry  in  accordance  with 
the  needs  of  the  varioua  cloaaea  ot  the  employers 
and  employed ',  (2)  the  foundation  of  a  board  of 
advice  and  recommendation  ;  (3)  the  spread  of 
information  as  to  the  pcogreaa  of  t«chnical 
education  both  at  bome  and  abroad ;  (4)  the 
adaptation  of  BCboola  to  the  indnatrial  require- 
ments of  tie  several  neceasities  of  the  working 
classes  ;  and  (5)  the  removal  of  legislative  die- 
abilities,  and  the  support  of  meaanres  for  the 
promotion  of  technical  education  in  all  its 
branohea.  On  the  motion  of  Mr.  Uondella, 
aeconded  by  Mr.  George  Howell,  a  provisional 
executive  committee  was  appointed  and 
authorised  to  make  arrangementa  for  tlie  or- 
ganisation ot  a  general  oomimttee  to  draw  np 
and  circulate  a  statement  with  regard  to  the 
objects  of  the  aaaociation,  and  to  convene  atan 
early  date  a  public  meeting  for  the  inaugncs- 
tion  of  the  agsociation.  At  this  meeting  Lord 
Hartington  will  be  proposed  as  president  of  the 
association,  and  an  linQuential  liat  ot  vice- 
presidents  will  be  submitted.  It  is  proposed 
to  ask  members  ot  School  Boards  and  town 
councils,  representatives  of  Univeraities  and 
local  colleges,  of  trade-unions  and  co-opeiative 
societiea,  and  the  like  to  join  the  general  com- 
mittee. Sir  H.  Roecoe,  M.P.,  and  Mr.  A. 
Acland,  M.P.,  have  consented  to  act  aa  provi- 

The  Science  Committee  of  the  Recreative 
Evening  Schools  Association,  which  consiats. 
among  others,  of  Mr.  Lont  Carpenter,  Frof. 
Jeffrey  Bell,  Mr.  Hndler,  and  Mr.  J.  J.  Harris 
Teal,  ia  desirous  ot  obtaining  aeaiatance  from 
those  who  are  willing  to  lecture  in  evening 
schools  next  winter.  Further  information  may 
be  obtained  from  the  Secretary,  37,  Xorfolk- 
street,  Strand. 

The  Bentham  Trustees  have  purchased,  for 
the  purpose  of  presenting  them  to  the  Library 
of  Kew  Gardens,  the  collection  of  portraits  of 
tbe  Bromeliacea!  accumulated  by  the  late 
Dr.  Morren,  professor  ot  botany  in  the  Uni. 
veraity  of  Liuge. 

The  Howard  Quinquennial  prize  of  the 
Institution  ot  Civil  Engineers  has  been  awarded 
to  John  Percy,  M.D.,  F.K.S.,  in  recognition  ot 
his    researches  on  the  uses  and  propertiea  of 

In  a  paper  read  before  tbe  Institute  of  Patent 
Agenta,  on  tbe  "Cotnpulaoiy  Working  of 
Patente,"  Mr.  A.  T.  Kewton,  Pel. Inst. P. A., 
concludes  "  that  the  provision  for  the  oom- 
pnlsoiy  working  of  patents  is  a  mistake,  be- 
oauEe  it  diiiconrageB  inventors  from,  rather  than 
urges  them  towards,  the  establishment  of  near 
branches  of  manufacture,  by  destroying  the 
incentive  to  foreign  inventors  t«  create  a 
demand  for  imported  inventions."  That  view, 
we  need  scarDely  say,  is  held  by  all  who  know 


According  to  a  oontempo 


ry,  k  writisf  td^ 


ir  Twafthiia 


temporary,  I 

, appears   to    be    tie   lit —    

novelty.  It  hails  from  Hnnioh,  and  ki  ta- 
ventora  claim  that  t^  worda  of  ths  " — '~ 
are  duly  written  down  by  the 
they  are  spoken.  Such  a  telepht 
much  wanted.  According  to  an 
paper,  Mr.  Tainter,  who  haa  long  beei 
with  Prof.  Alex.  Graham  Bell,  of  ... 
fame,  has  token  np  Edison's  phom^taph  it 
the  point  where  he  lelt  it,  and  develqadft 
from  a  toy  to  an  article  of  oommeroial  valw. 
Before  long  the  new  inattument  will  be  pUeed 
upon  the  market.  It  ia  constracted  on  tb 
same  principle  aa  the  phonograph,  but  iiutsid 
of  giving  out  a  squeaking,  mctkllio  Mund,  at 
wben  the  sheet  of  tinfoU  was  need,  it  now  pm- 
ducea  a  full,  sonorous  sonnd,  which  can  bo  dit- 
tinotly  heard  and  understood  in  any  part  of  an 
ordinary  room.  The  conversation  ia  reooidsd 
upon  thin  abeets  of  wax  in  shape  of  a  tote 
placed  upon  a  cylinder.  One  of  theaa  llttti 
tubes  will  hold  1,000  worda,  A  merchant  wk> 
has  forty  letters  to  answer  can  ait  before  am 
of  theae  machines,  turn  the  crank,  and  tklk  hk 
answers  direotly  into  the  machine,  which  n- 
oords  them  npon  the  wax  tube  in  tluMB* 
manner  aa  in  the  old  phonograph.  AftorwiiA 
one  of  these  little  tubes  can  be  slipped  off  tt* 
cylinder  and  sent  by  mail  to  any  pftrt  of  tki 
country.  When  reoeived  it  will  only  ' 
sary  to  put  the  wax  tube  intoasiinilu: 
and  it  will  reproduce  the  words  of  the 
speaker  as  often  as  maybe  nialied.  TliatUi 
wax  tubes  will  be  on  sale  at  stationery  rtm* 
at  about  the  some  rate  as  letter  paper. 

In  a  paper  read  before  the  Paris  Academy  of 
Medicine,  Dr.  Bouohord,  of  Bordeaux,  dennM 
a  "discovery"  of  a  means  of  preMrring dal 
bodies,  and  the  correspondenta  of  the  "  ~"~* 
dailies  fortbwith  wireditover.  Theing 
of  this  preparation  are  201b.  of  hydratMi 
borate,  containing  ten  equivalents  ot  wktei,HW 
341b.  of  glycerine  at  30°  B^umur.  The  btoli 
ia  reduced  to  fine  powder  and  ahaken  thiM^k 
hair  sieve.  The  glycerine  is  added  UtUa  If 
little  in  snch  a  manner  as  not  to  m»ke  IwapL. 
Tbe  mixture  is  then  brought  np  to  a  tenpo*- 
ture  of  80°  C.  (1'^°  Fahr.),  being  mesLnwUli 
well  atiirsd  to  disaolve  the  borate.  The  aolaln 
is  finally  allowed  to  drip  through  a  wMlla. 
cloth.  It  is  of  the  oonsietency  of  glyoeiil^ 
but  can  be  made  of  the  required  lliiiiiii»hr 
addition  of  alcohol.  It  ia  injected  in  thecamlM 
or  tbe  femoral  artery,  and  when  properly  dvv 
the  tissnea  are  preserved  for  upwtude  of  t«» 
montba.  Perhaps  Dr.  Bouchard  haa  iwnr 
heard  of  the  experiments  of  Dr.  B.  W.  Binhlrf- 
son  and  those  of  Prof.  Barff  with  bsn- 
gljeeride. 

An  International  Exhibition  ia  to  be  hddit 
Glasgow  during  tbe  summer  of  1888.  A* 
guarantee  fund  already  exceeds  £240,000,  nA 
ia  being  increased.  The  objects  of  tlu  B:^fH- 
tion,  as  stated  in  the  prospectus,  are  *"  to  pl^ 
mote  and  fonter  industry,  scienoe,  and  art,  bf 
inciting  the  inventive  geniua  of  oorpe^detk 
still  further  development  in  arts  and  laa^ 
factures  ;  and  Xa  stimulate  commercial  ank^. 
prise  by  inviting  all  nations  to  exhibit  tMt- 
products,  both  in  the  raw  and  finished  stMli* 
Examples  of  the  manufactures  of  Glasgow  oA 
the  surrounding  districts — chemical,  iiui,aal 

other      products,     engineerii  " 

electrical  and  scientiSo  appli 
fabrics — will  be  abown  ;  and  similar 
varied  exhibits  may  be  expected  from  ottV 
parte  of  Groat  Britain  and  from  the  CodudvL' 
Promises  of  support  have  also  been  tuLisiii 
from  America,  India,  tbe  Canadian,  AtubtaliM^ 
Cape,  and  other  colonies.  The  site,  which  tw 
been  granted  by  the  Glasgow  Corpoi 
lends  to  sixty  acres,   and   the   "    " 

Plana  have  been  filed  for  making  a  new  nl 
way  between  New  York  and  Boston,  wliichwi 
shorten  the  time  by  two  hours  and  *  Tilf, 

Experiments  with  robnrite,  a  new  —flsri 
ot    the   hydrocarbon    type,  wen  OHtiid 
on    Monday   lost    at     CbathMn,     W^ 
charges  on  soft  steel  plates,  2in.  tUafci  i 
made  indents  of  l}in.,  dynualta  lU 
platM  "■—  "xahed  by  61b-  lA 
^aoM  "ib.ohuKwnil- 

a  f'-  dTiunlto. 


ipbnildiiA 
and  tjrttiB . 
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,  with  lOlb.  oIurgM,  robarite  nude  a 
12ft.  wide  and  2It.  9ia.  deep,  blueing 
B  Uft.  oorou  and  3ft.  Ha.  deep.  With 
Ua.  charges  in  briokirork  robnrite  was 
rhe  axperimenta  terminated  wiUi  121b. 
)  npoD  4in.  plates,  the  bratera  being  2ia. 
Jib  gunootton  flssnring  the  base  of  the 
tor  a  length  of  13in. 

-  Ificroecope,  and  Bome  Objects  from  mj 
t,"  a  simple  iatrodaction  to  the  study  ot 
lilnitel;  little,"  bj  a  Quekett  Club-man, 
loonced  foe  immediate  pablicatioa  b; 
.  Roper  and  Drowle;.  The  little  TOlnma 
ioated  to  tha  prcHident  and  membcra  of 
lekett  Microacopical  Club. 


UL    AKD  SCIIHTIFIG    NOTXS. 


as*  Fooda. — Tlie  old  laying  that  what  ii 
d'i  meit  Ib  anotber  man's  puisou  ii  realised 
opposite  tastes  af  people.  The  Turks 
T  St  the  thought  of  esCing  oystcTs.  The 
lIodisDs  ut  the  PaeiSe  C'osit  rejoiced  in  the 
beast  iwarmi  of  ISTii  ■■  t.  diipcnsation  ut  the 
Spirit,  sod  Isid  in  a  ■tore  uf  dried  loeUBt 
'  snffiaiest  to  lut  them  fur  Beveral  yean, 
-euch  will  eat  frugs,  ■unila,  and  the  disesscd 
it  geese,  but  draw  the  Jine  at  illigsturi. 
nd  declares  the  tute  of  the  hua  conitiiotot 
giiod  ind  maeb  like  vol.  Qnass,  thi 
"-- '.  eabbage-n  ...... 

stale  fish  and  lospaaas  in  tiute,  yet,  next  tu 
:  his  more  Tutariei  than  anyotliui  fermented 
n.  A.  tallow  cundle  waahed  don-n  with 
forms  a  meal  that  it  wuald  he  hard  tu  be 
nl  toi.  Id  Canton  and  other  Chinese  cities 
*  sold  at  the  iste  uf  -2s.  s  doien,  and  the 
[Darters  of  the  dig  are  hung  up  in  the 
t's  shop  alongside  uf  muttan  and  lamh,  but 
,nd  a  higher  piise.    The    edible  birds' nets 

Chinese  are  worth  twice  their  weight  in 
the  finest  viiiety  selling  fur  as  much  as  £il 
d.  The  negroes  uf  the  West  Indies  eut 
snakes  snd  p^ilm  worms  fried  in  fat,  bat  thiy 

be  induced  tu  est  stewed  rabbits.  In 
>parruCe  ate  eaten, butlbeysre  rather  Cungh. 
oaohos  of  the  Argentine  itepublio  sre  in  the 
>f  banting  Bkunks  foe  the  sake  of  tfaeicUesh. 
4opns  or  devil  Hah  when  boiled  and  Cbea 
I  ia  eaten  in  Cursica  snd  esteemed  a  delicacy' 
Paeifia  talandi  and  Weat  Indies  JiiarU  eges 
•Dwiih  gusto.  Thenativts  uftho  .4.Qtilles 
igatoc  egga,  and  the  eggs  uf  the  turtle  are 
r  every wlieie,  though  up  to  the  eoinmencc- 
fthe  laat  century  tnrtle  WBi  only  eaten  by 
irotJuaaica.  Ants  are  eaten  by  variuua 
k  Id  liraiil  they  are  served  with  a  resinous 
aad  in  Africa  they  ats  staved  with  graueor 
.  The  Kaat  Indians  oatch  them  ia  pits  and 
llj  wash  them  ia  bandfuls  like  raisins.  In 
I  corry  of  ant  eggs  is  a  curtly  luxury.  The 
less  eat  tha  bee*  aftei  robbing  them  of  their 
Catarpillars  and  ajiidera  are  daintiea  to  the 
Jiboshmen.  After  they  have  wound  the  ailk 
he  coDOun  theChiDese  eat  theobryaalit  of  the 
itm.  Spider!  ruuted  are  a  sort  of  dcsaerl 
the   Kew    Caledoniaua.— Cq'kI'/'j   StilurUag 


.  Tbeobject  waa  tu  ascertain  the  rapidity 
rhieh  accurate  fire  could  be  delivered,  the 
•ins  in  mutton.  For  the  first  time  in  the 
f  af  nsvsl  gannery  this  waa  tried  with  beaw 
•loading  guns  worked  entirely  by  hydrauli 

" — '^ -ncew»»,tberef.  --     ■'-  ' 

tip  ran  at  a  ep 

nes  rather  over  1,300  yards  frcm  the  target, 
molts  are  said  to  bave  been  bighiy  aatls- 
y.  The  heaviest  charge  of  powder  wus  utad 
gboat,  and  all  the  machinery  is  reported  tu 
■tuod  the  teat  admirably.  .Several  lime*  a 
as  fired,  luaded  again,  pointed,  and  fired  a 
Itime  in  Ij  tninutes,  and  fuur  charges  uf  the 
pu  were  completed  in  six  minutes.  Every 
LTuek  the  target,  and  oot  uf  one  aeries  of  font 
apid  Bhots,  no  fewer  than  three  struck  it. 
E  export  uf  ice   from   Norway  ia  a  gmwtng 

was  the  urge  at  eipurloa  record  eiceptthnt 
A,  which  reached  4'JII.IM>i|  tons,  conaigHm.  nta 
lentto  every  part  uf  Europe.  Pricea  were 
Uat  year,'  huwever,  than  tbey  had  been 
■ay  years  paat,  and,  according  tu  Mr.  Cunaul- 
-•r  HiohaH'i  report,  the  ezputters'  can  be 
If  no  profit.  There  must  indeed  be  a  losa 
ay  omei,  if  the  interest  on  capital  employed 
M  ff»t  of  maintaining  a  great  number  of  ice- 
■  ■!•  taken  Into  aooonnt.  It  is  only  the 
■•  lc>»iiMi  of  fielghti  (loaiDBly  snfflclant  *  ~ 


"^WtomniMl  that  •sahli 
•iaMwdatall. 


LETTEES  TO  THE  EDITOa. 


loeh  as  be  knows, 

at  la  aU  othec  sublacts  i  Vor  snob  a  peiwic 
uue  larUsalai  knowledge  and  eirperlauce  ot 
( soch  a  person  or  loob  a  to  untaln,  that  ss  to  c 
nawa  no  more  than  what  ererjiliody  does,  sod 
elultei  with  this  little  pltiuue  ol  his,  will 
1  write  the  wliole  body  ol  pUjsicks,  a  vloe  (r 
rest  inaanvanleness  deilTs  thsli  orlslaal.''— 


HAVH  SALT  IN  TOnBBBZ.TXS— STABB 
TISIBLB  IH  DATLIQBT— XHB  TBLO- 
OITT  OP  LIOHT— tUNAB,  PLAIKS 
OI.BFTB,  AKD  0BATBB8  —  Bllini.- 
TANBOUa  VISIBILITY  OF  THB  SUS 
AMD  EOLIPBBD  MOON— LBNaXH  OF 
THB  TIBIBLB  ABO  OF  IBB  KBBI- 
DIAN  —  THB  JOUBNAL  OF  THB 
LITBBPOOL  ABIBONOMiaAL  fiO- 
OIBIT  —  OASBINI'B  DIVISION  IN 
SATUBH'B  BINQ. 

[2742U.]— I  CANNOT  eotioeiTS  that  Dr.  Allinaon 
will  advanoe  the  cauae  ha  has  at  heart  by  auch 
:traurdinary  atatements — ur  misstatements  —  as 
_iosa  ountained  in  your  extract  frum  the  H'ctUji 
Tiiiiri  u'rJ  icto,  on  p.  310.  "Animals,"  be  there  says, 
.  niturul  i:ondician  will  nut  usually  eat  salt, 
■ill  the  untutored  aivage."  To  which  asaer- 
myune  in  the  slightest  degree  f>iu)iliar  with 
the  habits  of  wild  animals  can  only  apply  the 
:pithet  employed  by  Dr.  Allinson  himself  in  con- 
lectiun  with  the  story  ut  the  Dul«h  prisoaeia. 
Did,  1  ask  in  some  wonder  Ur.  A.  never  hear  of 
iie  a»lc  Licks  o[  Xurih-WesUrn  America,  and  of 
,he  ampecdout  herdl  uf  wild  bulldio  tbattrequent 
:ham  f     Dues    he    know  that  the   Suuth  African 

n  ttie  luxury  (ur,  rather,  ueoeiuity}  i'     Did  he  ever 

liable  i*     V\  ill  he  put  a  piece  uf   it  into   any  field 
[uU  of  cattle,  and  watch  the  result  ?     Did  be  ever 


1  part  of  Buperphoiphate  uf  lime  was  added  tu 
(heir  food?  .  .  .  .l,sturbiadiolumaneot"tbB 
nntutuicd  savage,"  I  suppose  that  he  has  bean  read- 
ng  '-Uuuk'a  Voyages,"  and  baa  a  haiy  reculleotion 
1  the  astunishment  of  the  Uiaheiiiaua  at  aeeing 
^uuk  sad  iTurster  ealing  white  powder  with  their 
_acat;  wholly  ignoring  the  fact  that  theae  aame 
savages  (of  one  particular  race)  ouuked  tbeir  fiah 


:.  I     liesi 


beard  ur  read  uf  men  sctually  being  sold  fur  salt 
'  Africa ;  and  bow  the  natives  of 
'ill  sell  their  sisters,  wives,  and 
children  for  this  precious  cummodity.  Ur,  AUiu' 
son  may  (ur  may  not)  be  a  burning  and  abiuing 
light  among  phyaiulosiata ;  but  he  has  obvioualy 
snmething  yel  tu  learnuf  the  habitsut  wild  animals, 
and  of  the  manners  and  ouatoms  ut  the  savage  in- 
habitanU  of  the  Dark  ConUnenl. 

The  concluding  paragraph  ut  letter  273J3  (p,  SlU) 
snggeatl  to  me  t<i  recall  to  the  memory  of  iU  author 
tbuBu  very  beautiful  lines  uf  the  old  poet — 
"  Teach  not  a  paient'a  mother  to  extract 

The  embryu  juicee  of  an  egg  by  aoction, 

Thatgnod  uld  lady  can  the  foat  enact,  _^ 

QuitB  irreBpectivo  uf  your  kind  instruction. 

In  reply  to  tic  Biahnp  uf  Urafton  and  Armidale 
(letter  ^Tiil,  p.  323),  I  would  say  that  while  it  is 
perfectly  true  that  the  firel  approximation  to  the 
Selermihationof  the  velocity  of  light  waa  m^de  by 
Burner  in  the  I7th  century  by  noting  the  dis- 
crepancy between  the  ubsurved  and  computed  limes 
of  Ibe  eclipses  of  Jupiter'a  first  satellite,  ai  viewed 
from  uppooite  aides  uf  the  earth's  nrbit ;  )0t  that 
that  vclucity  has  been  measured  with  iacumparablv 
greater  accuracy  recently  by  terrestrial  meina.  1 
do  nut  know  whether  my  right  reverend  qneriat 

Mechanic  in  New  Suuth  Wales ;  but  ghould 
theae  be  atbLinsble,  perhaps  I  may  refer  him  to 
letters -JftTia  and  25»5a  (on  pp.  3a4  snd  317  reipect- 
ively),  in  yonr  XLlllrd.  volume.  By  aid  of  the 
inpcrb  apparatus  there  described,  the  velocity  ut 
light  ii  meaauied  in  air,  and  the  leliaotiTe  index 


of  air  being  known,  the  trivial  correi 
to  determine  its  velocity  in  vaauo  is  uisue  •■■  uuuih 
Now,  space  is  either  filled  with  a  resisting  medinm, 
or  it  is  aTaonom.  Very  elementary  dynamica  will 
saSoe  to  show  the  inevitable  result  of  the  former 
aapposition  upon  the  lUQi  and  syaCema  of  the  uni- 
and  hcnoa  we  are  driven  to  the  oonolusion 


that 


r.  Fssnaobt  (reply  G: 
.Jerenoe  to  the  work  s 
in  from  Proctor  is  derived 


reterenoe  to  the  work  snd  page  whence  his  quola- 

■     "     ■  'ed.    Not  though  I  think 

I  should  exceedingly 


moon  and  from  a 

ts  to  give 

lis  quola- 

t  thongh  I  think 


like  to  see  such  a  theory  applied^in  detail— to 
tbe  explanation  of  auch  formations  on  the  moon  as 
Langrenna,  Petavina,  Ariachel,  Alphons,  Ptolemy, 
WalUT.  Regiomontanns,  Archimedes,  Copemioua, 

■"      " anld  be  curiona,  too,  to  know 

r  which  excavated  the  2,700 
f   Plato.    Nu   one   who   has   ever 

_.jgle    one     of    the    lunar    regions 

I  have  mentiuned,  with  adeqaate  optical  □leani, 

la  the  earth's  aurfaoe,  will,  I  venture  to  think, 
lubsoribe  to  the  idea  that  meteoric  rain  can  ever 
lava  pruduced  them.  They  are  too  obviunsly  the 
cault  uf  inttrifil  furcca  of  gigantic  maiuitude  to 
le  refeial>le  to  an  external  one  iaadtquate  to  pro- 

G.  B.  B."  (query  63543,  p.  330)   makea,  doubt- 
I  unintentionally,  rather  a  coul  request  in  the 

3' '  '      ueation,  aaking  me,  in  eSeot,  to 
almanaos  to  see  the  ocessioas  on 

ruse  eclipsed  »t  snnset — a  task  which 

he  is,  at  least,  as  competent  himaelf  to  perform  as  I 
can  possibly  bo.  The  last  time  the  phenumonon  re- 
ferred tu  happened  in  this  country  was  on  Dec  6, 
1841.  With  reference  tu  the  second  portion  of  bis 
query,  of  course,  were  there  no  atmoaphere  (and 

th,  just  ISU'uf  the  meridian 


imaldi,j;c    One 
'  siie  of  the 


ough  old  I 


■an^ 


. ..  Thoamou 

from  eft.  of  elevation  may  be 
mean  refraction  at  the  be 

,ely  equal  to  34'  S-l '.  Hence  mere  win  ue  an 
ition  of  37'  lii '  to  hia  arc  uf  l^U'  at  the  aoutb 
point  uf  his  boriion.  and  the  auue  at  the  north 
lint;  together  1' II' 3U'.  BO  that  an  eye  tittiated 
It,  above  the  earth's  aurfacc  wilt  aee  very  approii- 
lately  1SI°  14-  3U"  of  the  Meridian. 
The  Liverpool  Astromioal  Society  may,  I  think, 
.....  .....  _., q(  (jigjj 


ia  very  appn 


itimalelybe  prond  of  tbe  fifth  volume  of  th 
riia/.  which,  in  iuootleoted  form,  liea  before 
The  contraat  with  Ihi   ' 
■ceding  it  ia  nothing  a 


of 


uf 'Lunar  scenery;  Uiu  Biown  on  Sun  Spots; 
Core,  Franka,  andUageonSursandSurUoloun; 
Monck  un  Celestial  i'byaioa;  Denning  ua  the 
Telescope;     Wealej  on  the  Pleiades  ^"ehule,  and 

matters  of  Observational  Astronomy.  Added  tO 
all  this  are  reviews  of  books,  and  nutei  on  matlera 
uf  current  astrunomiual  interest,  the  whule  filling 
J34  pages,  in  sddition  1«  six  occupied  by  ua  excel- 
lent index.  This  volume  affords  a  capital  illua- 
Iratioo  of  the  amount  of  really  useful  work  that 
may  be  aocumplished  by  the  earneat  amateur. 
U  Mr.  Watson  (letter  27383,  p.  341)  wiU  read 
le  KSOISH  UUCUAMIC,  Knowlflgr.,  (he  Alht- 
the  t>iKrr!i(urji,  the  Ailr-ivmk-at  Begi—- 


,  jor  the  end  of   l'8d2,  hi 
in  of  a 

imple  h 
jr  Casai 
.,,  /ableol 
mia reading  by  Dr.  Kitchineruf  a  passagi 


ill  Gild  tbat  tlie 

■  ,  ■  called 

for  the  aimpte  but  snfScient^ 


K'incipal  division  uf  an 
all's,  for  the  aimpte  bi 

fable  of  hia  having  duue  ao  had  ita 


SATUBN  —  QUBBT  —  BALL'S    OB 
OASBINI'B   DIVISION. 

f-'7427.1  — Until  very  recently,  like  Major 
Watson  (letter  273S3),  I  could  not  uoderstaod  wliy 
Caaaiai  la  credited  witb  the  discovery  of  the 
principsl  division  in  the  ring  system  of  Saturn,  as 
(irantVHiaturyot  Physical  A.tronumy,'  p  536) 
btates,  on  the  autburity  uf  a  paper  in  /  hil  Iiimi. 
IBOa  tbat  WUliam  Ball,  of  MamheaJ,  neat  Exeter, 
perceived  un  13lh  October,  IGliS  (or  nearly  10  yesre 
before  Cassini  made  a  similar  ubsorvation),  that 
the  ring  round  the  planet  waa  double.  Thequeation, 
however  ia  practically  aettled  in  the  ^tlrauumiait 
Ut'iJilrr  lit  Nuvember,  ISfli,  by  a  communication 
frum  Mr.  C.  LeeaOD  Prinoe,  of  Crowborougb,  in 
which  he  reprnducea  Ball's  drawing  from  liow- 
tbrop's  abridgment  of  the  rhd.  Tro'is  and  goes 
far  to  show,  from  a  reference  to  the  original  paper, 
what  had  been  previously  auspecled  by  Mr.  Lynn 
andhimielf,  that  the  deacrigtion  o'.i^.?*?™! 
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•iNOope  nltte  not  to  toj  tottal  diTiiion  In  the 
ring,  bat  to  ft  pMnlur  appBinuiDe  of  ths  hub. 
Jane  11.  Tboa.  Owju  Blc«r. 

BA.TUBN. 

[27438,]— In  ■■  lotter  to  yon  beaded  "SBtnrn— 
Strava'i  Diviiion,"  algned  H.  WaUon,  Jana  3,  1 
made  one  alight  «no[.  The  MDteDoe  "  Stmre  never 
law  ui;  diTuioQ  between  B  uid  U,  neither  did 
Beeahi  or  Liwell ;  and  Bond  and  Cuolidge  eipe- 
eUllf  looked  for  thie  on  nighti  of  the  finest  defini- 
tion vitfa  poweT  of  68a  on  the  2810."  ihoald  read 
"  power  of  688  OB  ]6in^"  and  not  SSio, 

Ifmrbridge,  Jnna  7.  &■  Wataon. 

[27429.1— Your  correepondent^  H,  Wation 
(letter  27SS3),  ihonld  oecUinlr  sail  the  prinaipal 
diviiion  In  the  ring  of  Satnm  Cjiaioi't,  if  it  ii  to 
be  called  after  it*  diaooverer,  for  tbeie  i>  no  doubt 
that  Cuiioi  wai  the  &nt  to  obierve  it.  Uia  ob- 
eetration  waa  made  in  the  year  1676.  I  have  leen 
it  stated,  but  cannot  now  rcooUect  irbsre,  that  the 
diviiion  wu  fint  seen  in  England  by  Pound.  If 
that  ia  collect,  it  would  probably  be  about  the 
year  1718,  more  tban  forty  yean  after  its  firit 
diiooverj.  Optical  power  sufficient  to  show  the 
diviaiOQ  waa  probably  not  to  be  obtained  in  tbi> 
conntry  until  that  time.  The  credit  of  the  dii- 
oorery  wbb,  1  believe,  first  given  to  Ball  by  Hr. 
(now  Dr.)  Hind  in  his  "  Solar  System  "  under,  I 
think,  a  misnnderstanding  aa  to  the  nature  of  the 
problem  at  that  time  in  process  of  aulaCioa.  Tbe 
question  was  not  then  u  now  whether  Saturn  had 
many  rings,  but  whether  it  lisd  any  ring  at  all ;  it 
waa,  ID  bet,  a  queitioQ  between  the  opinions  of 
Hevel  and  HayeacDs,  and  it  ii  somewhat  strange 
that  the  Royal  Society  of  that  period  shonld,  after 
the  publication  of  the  "  Systema  Satumiuni "  in 
lfiS9  have  pBt  forward  anything  iu  support  of  the 
opinions  of  Hevel.  The  paper  containiug  the 
□bservationi  of  Ball  is  inserted  in  Vol.  I.  of  tbe 
Philoiophical  Traniactioni,  Anyone  reading  that 
accoanc  will  have  no  doubt  that  the  ring  was 
not  seen  stall  by  Ball— i.e.,  ss  a  ring,  bnt  jast  as 
any  bad  telescope  of  the  present  shows  it  as  two 
bodies  joined  to  Saturn  on  either  side  ;  but  there 
is  given  in  No.  14  in  the  same  vol.  a  communica- 
tion hy  Hr.  Hook,  being  an  account  of  an  observa- 
tion on  J>n.  S9th,  I6GG,  which  shows  that  he  saw 
the  ring  plainly,  and  which  waa  probably  sent  by 
him  in  support  of  the  ring  theory. 

HsiU7  T.  ViTlon. 

WABaXBTIH  —  THB  LITVAS  SIOTIOH, 
I..A.S. 

[27J30.]— To  the  best  of  my  knowledge  no 
drawing  of  the  peculiar  ring-formation  Wargentin 
has  appeared  in  tbe  colnmna  of  the  Bkolibh 
Hechakic,  aod  I  send  a  sketch,  made  at  9.45  on 
theeveniogof  JaneS:  power  200,  on  8tiD.CalTer, 
definition, fair.  Neison  says  :  ''Oaths  lorface, both 
Bohrilter  and  Midler  aacceedcd  in  detecting  soma 
raj  Jelioat*  ridges,  only  visible  for  a  very  ahoit 


tiBe."  When  my  drawing  was  made  the  lidges 
were  easy  objects,  bnt  ths  interior,  on  ths  whole,  aa 
Ken  by  me  agrees  bnt  little  with  the  representa- 
tions of  Netirai  and  Nasmyth.  I  saw  no  craterleta 
in  WargenllD,  thongh  Hr.  Elger  tells  ms  be  has 
delected  some.  Would  be  or  other  observers  give 
"  OS  "  what  they  see  of  this  naiqne  walled  plain  ? 

On  receiving  my  copy  of  the  last  issne  of  tba 
L.A.S,  Journal,  I  was  disappointed  to  note  that 
only  tome  haif-doien  observers  constitute  the 
lunar  section,  whilst  about  half  the  drawings 
DODtrihuted  are  the  work  of  one  indefatigable 
member.  Considering  the  fascination  of  lanar 
study,  and  the  ability  and  uniform  kindness  of  tbe 
director,  I  marvel  greatly  that  more  members 
have  not  enrolled  themselves  to  forward  out 
physical  knowledge  of  the  moon,    lo  no  depsrt- 


Arthoi  Hee. 


STABS   VISI8I.H    BT    DATUOST. 

[Z7431.J— I  BAVK  not  examined  a  catalo;!ue  to 
see  what  large  stars  cross  the  zenith  in  the  North 
of  England,  but  as  I  understood  "  F.B.A.8.,"  he 
tells  DS  in  "  E.  M."  of  3rd  June  that  y  Draconis  is 
tbe  only  star  which  could  be  seen  by  dsyltght  from 
a  chimney  or  well  in  this  conntry,  and  then  only 
under  the  most  favourable  circumstaaaei.  How 
does  he  reconcile  this  statement  with  his  belief  in 
stories  of  a  star  or  stars  (for  they  are  usually  in  the 
plural  number)  having  been  accidentally  so  seen  '/ 
The  duration  of  the  transit  of  v  Draconis  across  a 
field  of  1°  would  be  less  than  four  minutes,  and  as 

out  of  four,  the  odds  against  a  chance  observer 
having  caught  y  Draconis  on  a  clear  day  snd  under 
the  most  favourable  circumstances  are  too  neat 
for  ordinary  crediility.  The  stories  should  bo 
relegated  to  the  lealms  of  fiction,  and  I  am  no 
'  ~      r  Snbltani. 


0BSBBTATI0N8    WITH   BBFX.BaTOSa. 


_  rprised  that  with  ui  S^in.  'he  failed' to  seethe 
oanals  or  rifts  in  the  Aodromedn  nebala.  U»ing 
as  1  have  for  some  years  a  G(in.  Calver,  this  nehuU 

Herschel's  drawing  in  bis  "Outlines"~a  simple 
lenticnlar  nebula,  not  easily  to  be  reconciled  with 
tbe  strange  drawing  of  the  same  object  by  Bond. 
Bnt  one  fine  night  I  turned  my  brother's  8(10. 
With-Browning  on  this  nabola,  without  for  s 
moment  thinking  I  shonld  see  these  rifts,  as  Webb 
described  them  as  only  seen  by  him  with  a  9tin. 
after  a  knowledge  of  the  fact,  and  to  my  inipriae 
.< —  I    .  1^^  darker  one   forming  (as 


With  reference  to  onrrents  in  the  tnb 
always  foand  on  oold  nights  that  defini 
impaired  by  heavy  deposits  of  dew  or  wl 
on  the  upper  side  of  the  tube.  To  obviai 
cover  over  the  tnbe  with  a  aheet  or  olc 
preventing  the  iron  from  radiating  so  fi 
getting  colder  thsn  the  air.  This  ezperiei 
me  to  credit  tbe  statement  that  mirro 
perform  so  well  as  in  the  wooden  tnbea  e 
used  by  the  makers  for  testing.  1  am 
act  on  this  belief,  for  having  jointly  ' 
'-—'Ser purchased  one  of  the  three  I5in 
J  otfeted  for  sale  by  Mr.  With  (ths  o 
^oing  lo  Oxford  University  Observsti 
intend  to  fit  it  up  in  a  wooden  tnbe  w! 
With  had  made  for  it.  and  intended  foi 
private  nse.  If  the  Editor  of  the  "E. ! 
permit  me,  I  may  hereafter  send  aoma  nc 
tbe  performance  of  this  insti 

Southampton,  Jane  10th. 


PSOFBU^INO  BTBAU8HIPI 

[27433.1— TUE  true  method  of  propei:in 
ihips  is  duck's  feet  or  underwater  paddl 
icrew  is  an  abominably  inefficient  auc 
contrivance,  working  into  its  own  backwai 
ong,  breakable,  vibrating  shaft,  and  pr 
rrsversible.  Why  eboold  not  atenmships 
iven  100  miles  an  hour  safely?  The  pee  1 
if  progress  is  absnrdlv  slow  foe  their  liie. 
\>w  of,  SBT,  eight  paddles,  reversible  undi 
fOU  could  propel  a  vessel  at  almost  an^ 
'■  'and  stop  it  immediately  bv  reversiT 
e  power  of  (he  engine  wonl^  be  expi 

m pise t  possible  action  direct  on  the 

paddle.     Coniider  this,  for  depend  upon  i 

ihorliy  come  to  pass  in  actual  oooctete  ton 

XboB.  J.  !• 


TOBAOOO  PAPBB, 

[27434.]— Very  long  ago  at  Brussels  tl 
and  refuse  of  tobaoco  manufactories  were 

■-—y  worker,  the  "paper  wasp,"    turned 

les  ago,  though  composed   of  oth( 

;  new  inventfon  was  hailed  with  d 
.on  of  cigarette  smokers.  I  always 
*   ■■-  :11  of  cigarette  fumes 


knd  that  a  priam  wai  nied  instead  d 


iligh 


oid  their  favourite  form  of  in! 
I  never  could  obtain  this  improved  wiapi 
stance  in  England.  1  suppose  ithaabeen 
by  our  jealous  Customs  Department ;  Iho| 
now  be  home-made  and  ebeap. 

AIT  INVAI.IS-8  BOOK-RBff 


gTMtMt  eleMon  wm  tobe  ftUa  to'tMd«l 
lllJMYillllltllllllBl  lllllMlif^'^'-- 


JOM  17.  Oil.  BMSLiaH  MEOHAMIO  AND  WOULD  OF  SOIENOB :  No.  1,160. 


wm: 


;o 


d 


mm^ 


UlaboAtd  bf 


ot  tiw  ooQtriTuioa  I  muwcd,  w  I  »m  mce  soms  of 
joni  mdera  would  ba  gitdot  the  Idea.  Tbe  wholo 
mar  ba  made  for  two  oi  tbree  ihillingi.  Two  paii 
of  l^aramuJetiketheletter  A;aneofthBBefil_ 
Orel  the  end  ot  a,  mou-bu-,  mnd  !■  held  in  pUoa  by 
%  wooden  button  (urewed  to  the  oroi>-b>r)  v>  tbit 
it  li  free  to  moTeon  the  orou-bat.  The  other  pur 
ot  1^*  fiti  oTei  the  oiOM-bu,  but  U  clamped  to  it 
br  meuu  of  *  wing  nnt.  On  the  oroH-bu  it  Sied 
■  board  with  ledge  to  mr;  a  book.  This  board  maj, 
if  wanted,  alio  be  made  mavable  on  a  pivot,  and 
nutasaboini.  The  book  ia  held  agalnat 
.  OTDH  atriDga,  and  maf  then  be  tilted 
..-/ angle  to  anit  theraadei — the  ol  am  ping  cutat 
the  endaUowing  neoeiaarj  adjnatment.  B;  havin 
one  pair  ot  lega  movable,  the  whole  thing  adapt 
itaell  to  anv  oneTeDneaa  uf  the  bed.  The  otampin 
bolt  shonld  be  fiimly  fixed  in  the  oiou  bar  eitbc_ 
hj  a  pin  gaini  through  both,  or  by  being  tightly 
aenwed  into  the  wood,  preferably  the  former  meani, 
the  oroH-bar  end  ahonid  jiut  extend  bejnind  thv 
pair  of  Ign,  and  be  aqoared  to  take  a  wooden 
wailierwlUi  a^oare  hole,  tfae  clamp  Dot  aerewipg 
thia latter  agaiiui'ihe  lege.  I  think  thereat  iielaaj 
enoQgb.  Bllke. 

A  SI1CPI.B  OALVANOICBTBB. 

[2743G.]— A  BIMPLE  galTanometer,  whloh  may 
be  of  intereat  to  lome  of  ;odt  readcra,  baa  hern 
€l«Mribed  here  bjt  Mr,  G.  C.  Sonn  of  Newark,  Ne' 
Jeraejr,  and,  ai  I  know  you  are  alw^a  ready  to  d. 
anjthin^  that  may  help  amateura,  I  Bend  you  the; 
deaaription  and  diagrama. 

The  baae  is  about  Bin.  in  diameter,  and 
abont  lin,  in  thlckneai.  It  oariiea  a  amall 
pocket  oompaia,  aet  as  shown,  over  a  ailk. 
mania  ted  wire,  the  enda  of  which  are  at- 
tached to  bvoding  poite  on  the  upper  aide.  It  it 
well  forthe  pnrohaaer  to  teat  the  compass,  he  fort- 
buying,  with  a  maeuet.  Stlost  the  one  that  it 
•wtft  to  obey  the  iDHnence  of  the  magnet.  Theo 
mark  ont  upon  the  upper  side  of  the  base  the  cut 
line  of  the  compau.  With  a  koife,  aiok  the  circle 
thna  ontliaed  jin.,  aa  a  pookeC  for  the  compaaa. 
Cat  the  wood  so  aa  to  form  a  bobbin,  apcn  wbiob 
ia  woond  wire,  aa  shown  in  the  upper  aectiona] 
Tbw.  This  ahonid  be  laid  earefnlly,  one  end 
batoglsftfor  attachment  to  binding  post  A,  and 
tha  wit*  being  wound  about  the  oora  by  pasaing 
the    othar    end    thmngh  the  openicga,  and  then 


TO  to  carry  eaoh  and  to  Ita  binding  poet,  whi 
Is  beat  attached  to  tha  foot  of  the  poat,  leaving 
HI  oonnaatiODa.    A 

. _d  to  the 

id  the  whole  baae 
oiled  to  suit  the  fann. 


The  compaaa  may  be  Srmly  united 


with  a  bit  of  Chatterlon  compound  or  glue,  care 
being  taken  to  set  it  perfectly  level.  An  instra- 
ment  thna  ooostfuoted  will  be  senaitive  to  delicate 
csrrente,  and  forms  a  useful  galvaaoacopa  for 
amateur  and  profeBaioaal  electricidna, 

Buffalo,  N.Y.  J.  B.  M. 

XBTI^BS    WATOHKa, 

[27437.]— IP  yon  hsvo  a  buttonhole  made  in  the 


„  -.  to  the  binding  poet,  C. 

■cod  OMlltT  illk-eavered  wj 
Marian  li  ampl;      " 


sufficient.    After  tbe  wire  haa 


-  abort  oinMlt  of  one-half  the 
ban  tanniiMl  A  oc  C  U  oon- 
Bi    A  Ant  fimlat  hola  wUl 


(when  sprung  on)  to  be'  an  advantage.    The  1 

I  pieeume,  grabe  at  the  chain,  the  pendant  alipa  oS, 

'---ing  the  watch  iu  your  pocket.     1  have  adapted 

method  of  securiog  my  watch,  and  find  no 

hie  with  it,     Yuu  are  not  obliged  to  always 

J  the  pocket  bntloned  ;  but  if  you  do,  it  oan  be 

nnfastaned  in  a  moment.     If  tbia  metbod  does  not 

ptavent  your  watch  being  alolen,  leave  it  at  home. 

But  perhaps  someone  can  aaggeat  a  better  method. 


[27438. >-I  CASHOT  undersUnd  the  difficulty 
Christian  Iiange  finda  in  windicg  a  keyleaa  watob. 
Keeping  the  large  bow  between  Lis  fingers,  he  can 
turn  the  milled  boas  just  the  same  aa  if  the  bow 


ware  not  there.     And  if  he  ohooae*  he  ean  torn 

down  the  bow,  and  then  it  ia  aa  much  out  of  ha 
w»  aa  if  it  were  oS  entirely.  ■-  '• 

However,  I  quite  agree  with  him  is  tha  latter 
part  ot  hie  letter.  The  bow  being  maralv  anappad 
OD,  and  depending  on  its  apring  for  its  hold,  la  a 
BonrM  of  great  danger.  I  have  often  had  the  bw 
of  my  watch  detached,  and  on  account  of  tbia,  I 
doubt  whether  I  would  now  purchase  a  keyleaa 
watch,  if  I  required  one. 

However,  I  think  tbii  objeotioD  might  be  eaaily 
met,  by  atlaahing  the  bow  to  a  tmall  ring  that 
would  fit  juat  beluw  the  milled  bosa.  It  ia  rather 
a  reproach  to  the  watcb  trade  to  have  the  bow^to 
insecarely  attached  aa  it  is  at  presect.  o.~. 

J.  BnwUna. 

[37439.]— It  wonld  certainly  seem  tbst  the  bow« 
of  ordinary  keyless  watches  are  not  to  be  traated. 
If  1  remember  Hi.  Lange'a  arrangement  right,  it 
cannot  he  applied  to  an  eiiatina  watch,  but  the 
latter  mutt  be  "built  that  way^'  to  begin  with. 
To  those  wbo  already  have  an  ordinary  keyleaa 
watoh,  I  can  recommend  a  amall  dodge  I  have  used 
for  years.  This  la  a  amsll  piece  of  diain  witb  a 
sortof  screw  swivel  at  each  eud  ;  total  IcDgCb  Stin. 
One  end  ia  attached  to  neck  of  watch  below  bow, 
the  other  to  chain  just  above  swivel.  Ot  conree, 
the  plan  is  not  so  good  aa  Mi.  LauBe's.  bat  as  a 
makeshift  it  is  cheap  and,  I  think,  t 


D.  Q. 


SHOUIJ)  WB  BAT  BALT  OB   NOT  F— A 
aUBIOUB   X.Eir8. 

[27440.]— I  sss  that  Dr,  Allioaon  baa  been 
ritiug  again  on  thi  subject  of  sail  being  unwhole- 
me,  and  I  wish  to  mention  to  your  reedera  that 
Vol.  XL.  most  uf  hia  statcmenU  were  diaposed 
of  by  varioua  correspocdenta, 

I  suppose  hia  leornt  article  in  the  Wieil;)  Timit 
aail  £,c/io  is  a  set-oS  to  the  German  piofesaoi's 
hich   lately  appeared  in  some  of  the 
igh  yon  may  defy 


d  live  t 


oety. 


_.- looking  over  an  nld  cabinet  containing  odda 
and  ends,  collected  probably  over  the  better  part 
"  i  century,  I  found  a  Equare  lent,  very  neatlv 
mted  in  horn,  aomenbat  like  a  watchmaker  a 
.a.  The  lena  waa  not  merely  an  ordinary  lane  . 
aquare,  but  ita  fsces  were  paita  of  a  cyRnder, 
lower  face  being  at  right  angles  lo  the  upper 


,    The  si 


rather  ovi 
[   found  t 


If  any  of  your  readers  have  seen  snTtbiniwaJ&iHt 
I  ihbuld  be  ftlad  teVum  lV*  ^-itiiiJ* !i«fc «».'«» 
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manafMjtare  and  dm.  gnnn  the  high  poliah  of 
tbeglaniad  the  nwtseM  of  the  work,  I  ihonld 
•»7  that  it  had  Imcd  m>d«  by  an  optioi 


DBOIHAL   OOIHAOB. 

[S7«l.]— It  Msmi  dear  from  Mr.  Go»ohen's 
Muvar  to  the  dopoUtion  from  the  London  Chamber 
of  CommeroB  laat  week  thiit  he,  a,t  teaat,  bat  nti 
pieMnt  intention  of  doing  aoTthine  to  introdnoe  a 
decimal  coinage— the  ODe  point  in  the  ijilem  in 
whioh,  I  anppoM,  om  dnodeoimal  friends  would 
admit  that  there  is  tome  adnotage.  I  was  sni- 
.prised  Co  learn,  on  the  anthoritv  of  Mr.  Samoa  1 
M(mtagn,M.P,,th»tout  of  69 proviooial Chambers 
of  Commeroe  68  bad  paised  resolutions  in  fiToni 
of  daoimal  coinage.  The  object  of  the  deputation 
waa  to  nrge  npon  the  Chaooellor  of  the  Biohequet 
the  neoeuit;  of  conferring  upon  our  oonntry  the 
advaotages  of  deoimal  onrrency  »hioh  every  foieian 
aonntiy  already  poiscBKid,  and  they  were  aangiii^e 
«iiODgh  to  hope  that  thoj  wonld  receive  his  aaalit- 
■ace.  There  were  five  principal  reasons  (or  the 
adoption  of  the  deoimal  oorrency— first,  that  erery 
toieign  eooDtry  in  the  world  poueised  a  deoimal 
onnonoy,  and  some  of  the  British  poMeasioiiR 
(Canada,  Ceylon,  and  Mauiitina) ;  aeoondly,  that 
no  oonntry  whioh  had  once  adopted  tba  deoimal 

Sitem  of  currsnay  bid  retraced  its  step;  thirdly 
at  the  mathematioal  education  in  our  sohonU' 
wonld  be  aimpliSed  by  the  use  of  the  deoii 
■yitom  for  meaanring  values,  and  oonsequently 
period  necessary  fot  eduoatioa  in  the  elementary 
•ohools  would  be  shortened  ;  fourthly,  that  ei-  --' 
«Doa  proved  that  in  boainess  houses  in  dec 
using  oonntriai  considerable  time  was  8avt_ 
ealoDiatioQB  both  for  home  and  foreign  busineas 
while  transactions  between  countries  using  ths 
dedinal  syatem  were  rendered  uniform,  and  an 
Iw^T'n'-^'*?"  *'■"'''"■''  """IWd  ;  and,  fifthly, 
Uiti  the  British  currency  might  be  placed  nr—  - 
deoimal  basis  with  a  minimum  of  chaDga  b 
Oinudiaing  the  pound  sterling.  The  sove  _ 
would  be  equal  to  1.000  mils,  the  half-sovereign 
6W  milM,  the  orown  260  mils,  the  double-florin  200 
mils,  the  half-crown  126  mils,  the  florin  100  mUs, 
the  shilling  SO  mils,  and  the  sixpence  25  mil? 
Then  it  would  be  necessary  to  have  three  new 
OOUM— viz.^  the  dime,  equal  to  10  mila,  the  half- 
dime  eqnal  to  five  mils,  and  the  new  farthine. 
«qn»I  to  one  mil.  If  the  Chancellor  of  the  Ex" 
ehe^oar  hoaitated  on  aoooont  of  tha  working  olaasas, 
it  might  be  penoisjive  for  two  or  three  year. ;  bnl 
the  Uumbers  of  Commerce  aud  the  bankerr  -  - ' 
msTohanU  would  adopt  the  deoimal  system  as 
ai  Uie  new  ooini  wete  isaned. 


._....  ™,  i^iuujcioe  in  rariBiitatea  that  be  had 
in  laoe  to  face  with  the  practical  side  of  the 

SieatiOD  fot  the  lost  25  years,  and  ooold  testify  to 
e  saving  of  time  and  trouble  eSected  by  the  us* 
at  a  purely  deoimal  system.    The  advanUges  of  it 


advantagt 
iiau  rcMimm ended  ine 
□  England  of  doing  all 
in  pence,  setting  down 


practloe  by  hia  friends" 

thsii  mental  calcnlitioD 

the  value,   however  large,   of'eaoh' lini. 

instead  of  in  pounds,  ahiUings,  and  penoe.*"  He 

read  ■    letter  from  the  sooountant  of  a  Belfast 

iooaa,  which  now  made   iU  calculations  in  this 

K'"'i."'^'''?«  '"  ""  "'■■•e  of  time,  the  sim- 
olty  of  the  calouIaUoM,  the  diminution  of 
.„„  ^^^  *'™''  "^  '^^  *»«''"y  0^  deteeUng 
tztan.  pur  manufacturers  were  spending  largi 
f?^.  ..''""K  *''*  "naobinory  of  thair  factories  to 
Uia  highest  pitch  of  produotiveneai ;  but  we  had 
^De  as  yet  nothing  to  improve  thst  mental 
machinery  by  whioh  we  made  up  our  eoit«  and 
fk"^^""*  *?"  '*'°'^^  •*«  °°  ^"S"  neglected  in 
^eae  day.  of  ever-increasing  oom^tiyon.  One  of 
the  impediment,  to  funiliarity  witb  the  decimal 
■yatera  in  Great  BriUm  was  the  way  in  which  it 
was  tanght.  In  England  it  fignted  after  the  oom- 
I«nnd  rule,  inatead  of  following  the  font  simple 
ralesdone   by  deoimal   notation,  a.  it  logioJlj 

tJi'v^'^^^  repreaentative  gentlemen  .poke ; 
Dnt  ALT.  Uoaohen,  whUe  teoognising  the  importance 
<athe  question  and  the  aUtoa  of  the  Chamber,  of 
*JommMoe,  said  that  the  change,  even  if  it  com- 
mended itaelf  to  tha  Government  a.  a  desirable 
ohange  in  itaelf,  oould  only  be  carried  with  the 
matoonaansu.  of  opinion  thtoughout  the  oonntty. 
rhe  ohanges  which  it  would  invdve  in  most  of  the 
^er  transactions  of  life  were  so  great^it  woiJd 
Sri^'"',''  «?'"■'"<'«»  alteration,  in  the  prices  or 
Uemodeofosaonlation  for  nearly  all  commodities 
«nd  all  Uansactions-that  he  thought  no  one  oould 

J^^T*.  S*,_'  "loonvealence  might  or  might  not 
beontweighed  Wtheadyantagea  which  the  change 
wonld  oonfer;,  but  he  waa  quite  oerUin,  and  he 
was  auie  many  membera  of  Parliament  would 
•«"*  "'"1' nin  In  this,  that  a  legislative  measure 
Kjr  tta  mttodnotion  of  decimal  coinage  oould 
Jr7-hf "'"^  ■"  P»rli«nBnt  after  it  had  pene- 

s£^  -L'!f ''^  K™  si  ""  """t'T  ">«  •"">'  • 
"■*»"  w»»  dgemble.    Tbo  dapatatioa  bad,  laid 


itr.  (joechen,  advanced  in  a  very  dear  manner  two 
dvantsge.  as  being  mainly  involved  in  the  change 
-namely,  a  aaving  in  the  edticational  proeesse.  of 
he  civuntry,  and,  on  the  other  hand,  that  greater 
implioiiy  incur  transactions  with  foreign oountiiea 
'hich  tbey  believed  wonld  further  our  international 
rade.  They  had  also  spoken  of  tha  simplicity  of 
Dokkeeping,  and  everybody  must  ackitow'-'- 
!iHt  that  was  an  advantage  which  would  cerl 
1^  dfriiidfrom  the  change.  Those  were  tha 
dvjiiita^e.  which  they  had  put  forward — a  saving 
1  the  c:iit  of  the  education  of  children  and  greater 
imjilicity  in  intemationd  trade.  He  would  admit 
otb  Ihiise  advantages  to  a  certain  extent.  He 
iDught  that  a  eaae  could  be  made  oat,  though  not 
>  tb<!  daigree  to  whioh  some  of  the  speakers  had' 
-.no  m  that  direotion,  but  he  thought  that  the  ad- 
jiita^'c^a  abould  be  acknowledged.  He  must  si; 
lat  \i«  did  think  it  somewhat  Utopian  that  out  ol 
ve  milliona  contributed  by  the  State  a  millicn 
buM  bt>  saved  by  the  children  ceasing  to  leim  ci 
.VII  ^ystsmof  coinage,  because  they  would  stiUha' 
J  lesiii  n  great  portion  of  their  common  arithmeti 
ley  wiiuld  have  their  weight,  and  measures  and 
i4t  n umber  of  arithmatioilaperations  to  perfora 
kI  i.h»t  this  one  point  connected  with  the  poundi, 
ulling^,  ind  pence  in  the  calculations  involved 
uiuld  represent  one-fifth  of  the  total  education 
iveii  Tl?  the  working  classes  of  the  country  seemed 
ihim,hii  was  bound  to  say,  a  some  what  exaggerated 

Mc.  Siionel  Montagu  hsviugaaid  that  what  the  da- 


vonld  like  the  Chancellor 


tu  tliai:  ibout  the  double  florin,  Mr.  Goaohen  replied 
that  to  adopt  a  decimal  coinage  by  proclamation 
would  be  a  revolutionary  step,  fur  which  ho  ibonld 
Le  very  soon  ceniutod  by  the  House  of  Coi 
lod  lio  thought  the  deputation,  while  realising  ibe 
111  vantages  of  the  change,  would  find  great  difficulty 
In  ptr^Qiding  others  who  realised  the  immense 
:li<in(;i.5  that  would  be  necessary  if  the  auggeited 
iU[>r;it;i,ii  in  the  coinage  were  enacted.  They 
iriiuld  liuva,  in  the  first  plaoe,  to  change  the  whole 
iyatL-Lu  ■jt  administration,  the  rates,  and  the  duties 
jf  every  article— for  instance,  3d.  an  ounoe  npon 
tobacco — and  all  these  questions,  when  they  oime 
:o  fcaciions,  would  hive  to  be  changed  ;  the  penny 
.ei^eipt  ^taoip,  the  penny  postage,  and  the  tariff  of 
niinv  uHBOoiations  would  have  to  be  changed.  The 
|ii<s^tii,ii  of  savings  banks  would  be  extremely 
ijllii'iilt,  and  they  would  hive  to  acctutom  the 
.ti.Tkiii;;  <iliiiiei  to  1  change  in  prices.  In  the  case 
^iCirnii-ioy,  they  have  passed  to  the  deoimal  coln- 
ijjf,  \"i;ry  consjdorable  stress  had  been  laid  npon 
.his  fact,  and  that  the  change  had  taken  place  in 
iihrr  oiimtriea.  In  the  oase  of  Germany,  Ur. 
MiiTitLijjii  knew  that  the  Germans  had  passed 
.liioiij,'"  un  extremely  long  discipline  as  regarded 
complicated  coinage  before  they  came  to  this 
^ycieiu.  All  tha  smallStaleabadgotcoiuB  of  their 
ivi  u ;  all  the  adjoining  German  States  had  got 
litterfut  systems  of  currency,  so  that  the  Germans 
livi  got  a  syalem  so  detestable  and  so  complicated 

lie  couftised  that  that  didnotaSordi  fiir  analogy 
<>  the  idiange  from  our  oomparativaly  simple 
ijncui  to  the  simpler  system  of  decimal  coinage. 
la  thu  abstract  moat  peraons  would  admit  that  it 
voiiltl  he  desirable  that  they  should  have  the  same 
jnteoi  £13  they  had  in  other  countries,  and  he  ad- 
uitied  that  for  the  foreign  oommeioe  of  the  oonn- 
Tj  It  might  be  a  matter  of  eonaiderible  import- 
iDce,  md  also  that  ednoationaUy  graat  advantagea 
night  be  gained;  but  they  must  oouTinoe  not  only 
be  Governmeiitandllu  House  of  Commoiia  but  ^e 
Fublic  to  •  greatar  extent  ttaan  had  bean  done 
ii'iore  any  GoTemment  would  propoae  such  a 
hnnge  as  they  advocated. 

Thai,  then,  ia  how  the  matterreally  stand..  The 
.'hiuceilur  of  the  Kicbequer  admita  the  adVan- 
ngtf,  bnt.  cannot  hold  out  much  hope  until  the 
uuntry  ii  converted.  Now,  whit  have  our  Dao- 
leciumls  tosay  abont  it? — for  with  decimal  coinage 
!B  should  Boon  have  decimal  measures. 

J.  T.  a. 


■uoTBio  iiiaHnva. 

I'27'llj.] — Ab  there  appears  to  be  agooddealof 
iLercBi.  taken  in  the  above  just  now,  I  inclose  a 
npy  of  an  actual  estimate  for  lighting  op  a  mode- 
itely  large  private  boose  by  electric  light.  It  is 
J  arr»Dj^'ed  that  there  will  be  praoticatly  no  varia- 
oQ  of  preiaure  on  the  mains.  It  will  be  noticed 
iLit  thire  i.  an  apparent  discrepancy  in  the  state- 
leot  of  current  ;tjiat,  in  fact,  13  amperes  are  allowed 
IT  iu  tilculiting  resiataaoe  of  mama  and  11 
[Dpi'TCs  odd  are  taken  to  drawing-room.  This 
.iiy  Le  ^i.-counted  for  by  the  explanation  that  the 
viira^e  i-arrent  was  taken,  and  that  when  the 
i.nviEij!  room  and  dining  room  light,  were  on,  the 
,dn,i)inB  wore  not,  or  onlv  one  or  two.  Accamu- 
Ltkiin  ,il-i)  are  not  allowed  for  becanae  of  the  amall 
jtrcul  Eiven  by  the  dvnamo  fl6  ampbres),  and  in 
robably 


B  they  would  pi 


9  auction  lot  WMkaat  a  time.    The 
ei  nM^k^de  labour,  carriage,  or  ancll 


odds  and  end.  as  lead  pipe,  Ac  It  shonld  also  be 
meutioned  that  the  installation  was  never  cairisd 
out,  as  It  Is  only  an  estimate  of  what  the  Ctet 
would  he  if  the  owner  fitted  it  himself.  It  ia  given 
iu  detaiJ  so  that  the  quality  of  the  fitting!  du.j  be 
jud^fd.    Everything  la  of  best  quality.    Critioiama 


ue  length  of  maina,  120  yaida;  cnnent 
le  thicngh  whole  leugth),  13  ampferaa; 
um  variation  allowed  1  volt,  and  total  ro. 
ngine  room  to  end  equal  'O77ohm,  and  rss. 
i;  yarda  -061,  nearest  aite  aoooiding  to  liit, 
■tnal  rea.  '0792  ohm  per  120  yarda.  Pries, 
Stranded  g^,  class  E,  medium  ininUtinn^ 
per  yard. 

ici)  leads  to  drawing-room  supplying  dining- 
and  baloouv. —  Maximum  onrrent,  It'S 
on  allowed  -2o  volt, 
20  yards,  rea.  par  100 
per  100  yards,  aetoal 
Price,  lOJd.  per  yard.  Total 
£3  16b.  20  yards  ofNo.  7*3, 
luf  ?  D.  twin  wire.  So.  16  B.W.U.,  it  &d.  per  yard 
lur  oiitkide  lights  on  balcony.  Price  Bs.  4d.  30 
>:inl«,  Clus  C,  twin  wire  for  indoor  lights,  No.  1( 
il.W.G..  No.  773,  at  3d.  per  yard.    Price  7a.  6d. 

Seiviiii<  leada  supplying  kitchen  and  two  bed- 
r.ioius  ei^nal  4  amptres.— ToIaI  fall  allowed  -£5 
vuh,  itf.  of  branch  equal  -D626  equal  -313  cdui 
per  IWi  yards,  nearest  size  '354  ohm,  rea.of  braneh 
eiiuul  b71  ohm,  variation  about  -28  volt,  lengthot 
branch  ^0  yards,  Class  E,  No.  790.  Price  6d.  per 
y^d.  Total  cost  8b.  4d.  20  yarda  of  Class  C twia 
H-ire  for  thwe  lighU,  No.  773.  Price  5..  SOyardi 
ijf  Class  0  twin  wire  for  lights  npstain  aad  odd 
ligtits  on  ground  floor,  7b,  Gd. 


,,  length  of  bra 
^76,  nearest -'-- 

IS  A,  No.  7! 


casing  (deal) 


t  with  alarm  bell    I 


6iti^k-hght   brackets  (orni 

L-i-iiikltJ  opal  shades  for  ai 
omamiutal    three-light 


I  ur  n  ^1  m  c  atri  jng^HijIit  bracket 
4  crinkleiT  op2  shades  for  abovi 

rirnamental  bracket  for  bill  .. 

globe  for  above  (opalescent)  .. 


0    7* 

i-room    Oil 

~     ,.  M    0  « 
..  »    0   0 


rails   and   tigbtening-sc 

ink.biDd...i.'i..!!,!..!!!!i!.!!..!.!!!~,M.;!;!  s  o  o 

ve-gillon  oil-can,   with  plug-cock  to 

Irawofloil   Oli  « 

il-feeder,  copper  apOQt  0   J  t 

Total  prime  coat £1G3   7  i 

tpiro  Gear  (advisable).— 


If  driving  by  gas-engine,  heavy  flywheel 

on  dynamo  ^aft 

Light    10    pantry,    bracket    and    ahade 

large  12-light  out-cut,  iba.,  toprot'eo't 

Lingi  for  Bedrooms  and  Passages. — 

.^ n  brlaa  brackets  for  shades,  at  7a.  ed.  £2  11  ( 

S  opalesceiit  abades  for  above,  at  Za.  0  IC  0 

eter  Bd  voltmeter   17  17  t 


6(eilrs) 
0   7   « 


SAfBIT    SAI>DZ.B. 

Bos"  aeem.  to  have  used  aaafet^- 
>go,  and  now  u 


1  forty  or  I         , 

saddles.    ItsdefecU,  ol 
iiivard  fall,  or  with  a  leg  pulling  theleathra 

opposite  side  of  a  saddle,  have  ted  to  many 
L-ut  patents,   some  of   which    relesae  th* 

from  the  saddle  when  a  horae  rises  for  a 
leing  accidents  to  riders, 
iventor  of  the  safety-saddle  baa  made  pne- 
lis  for  years  of  every  new  invention  relatiof 
[:  harB,  as  they  are  called,  and  baa  fouu 
c  from  the  fault  of  partial  action,  or  too 
'elaae,  causing  a  rider  to  lose  a  rtirrqi- 
if  a  hone  rears  or  plnnge  swiih  •  ridv  on 
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HABBINQA.'S'    FABE   AOCIDBHI. 

II.]— "Nun^DobV*  p.  845,  uemeto  w«nt  * 
t  Belf  ■BCtiog  railwiy,  made  to  th&t  ■  driver 
IDD  put  Bignale.  It  loaki  well  oa  paper, 
will  Dot  da.  If  ■  irivet  will  cot  obey 
,  I  say,  Proteot  him  agunit  hiouelf  most 
Ij  by  taking  him  oS  the  engiDo,  A  man 
OD't  obey  Bigoali  ie  not  fit  to  be  a  diiver. 
tretlon,  all  railway  men,  and  the  Amal- 
id  Society  will  all  agree  with  me.  If  a  man 
D  the  wrong  line,  and  sgainat  aignali,  he 
ike  what  oomet,  and,  if  he  kills  people,  he 
0  to  prison,  and  very  proper  too.        Looo. 

BAILWAT    OOUPUNOa. 

15.1— "  Rover,"  p.  345,  27J05,  goes  to  the 

to  know  the  me  of  self-aoting  ooaplingi 
are  no  nae.  Give  ni  an  ordinary  threo-linl 
hat  can  be  lifted  np  and  pat  OTBr  the  nei 
y  meani  of  levers  or  rods,  and  gear  withou 
going  between;  give  nsagoodnon-antomati 
ig.  Bhnnter. 


Pi.^ — YOCB  oonesponden 


ly  think  it  would  be  better  no 
ij  a  GoDolniion  on  that  point, 
m  sbanter  and  an  old  raUway 
arable  ekperienoe,  I  happen  to 
□t  opinion,  and  woald  say  that,  otbei 
^qaaJ,  the  automatic  coupler  would  c 
It  facilitiea  to  railway  working.  "1 
"  — -  ■-  --.  towalk 
iling  out  I 


0  think  that  if  3 


lold  quite  I 


3up!e 


ith  it.  But  I  think 
Iter,  aud  bad  bia  ohoiee  of  whioh  of  the  two 
1  he  would  work  with,  he  wonld  ace  leosaua 
■ring  his  opiuion,  and  woold  be  imprest ed 

Ol  to  walk  the  length  of  30  or  40  waggona 
one  of  tbe  couplings  out  of  gear  than  it 
be  to  couple  on  every  waggOD  he  (same  to, 
are  other  advantagea  which  tbe  aatomatic 
which  "Rover"  eeeras  to 


.of  If 


n  if  needed. 


Jie  point.     Betides  th 

B  another  Siu.  might 

1.    This  dearly  sbows 

to  contend  with  in 

Oin.  play  in  eonplin 

•leased  to  see  "  Rove 

■■  (27405)  also  agree 

1  »  I™ '"!''P'"'g  1" '1" 

teontof  thequestio 

blisbed  ol 


n  atandaid 


n't  aay  my  oonpling  is  perfection  (I  dont 
I  it  ia  possible  to  make  a  perfect  one) ;  still, 
la  the  requirement*.  The  reoiark  Tegarding 
ng  out  tbe  bacic  of  a  carriage  is,  of  coaise, 
■s,  as  the  buSen  would  have  to  be  crushed 
MS  before  such  a  thing  could  happen.  I 
quite  see  the  force  of  tbe  objetttioa  regard- 
ggona  in  asidiag.  If  they  are  in  lend  mI  to 
pled  on,  they  would  be  left  with  coupling- 
D  pl^e,  if  not,  links  would  be  put  out  of 
1  or,  in  my  arrangement,  the  looking- piece 
•e  simply  placed  out  uf  gear,  aud  the  link 
enter  ami  leave  without  coaoliug.  There 
an  ao  much  mystery  about  these  couplinga 
ng,  that  any  light  on  the  subject  it  iaterest- 
Phe  majority  of  tbe  "Nine  Elms"  oonlri- 
I  were  highly  unsatisfactory,  and  it  would  be 
.  to  see  (irawings  of  a  good  aimple  automatic 
ig  in  thete  pngta.  Stlke. 

HA11.WAT    BRAKES, 

IS.J-MI!.  KlEKNAN  (37101)  cant  change 
a  lin.  pipe  in  only  one  quarter  uf  the  arta 
lia,  pipe — everyone  knows  Ibat ;  aud  if 
1  of  wasting  bis  time  trying  to  prove  non- 
-fuT,  after  all,  what  haa  pretanre  to  do  with 

qnestiuns  put  by  '■  Loco.,''  we  should  all  feel 
.eaed.     Why  are  these  questincs  sbirkeil  by 
iters  who  UDdereiaud  everything  about  tbe 
1  brake?     WbyV 
ICieman  may  put  fignrea  in  any  waj  be  likes ; 


of  a 


'e  that  i 


7RT 


apssomeol  ..   ._  ,._^._ 

to  ealigblen  my  benighted  n 
why  tbe  Midland  dare  not  trut 


brake  down  (he  Lickey  iucliue  uf  1  in  37.  _  . 
Westingbonte  with  perfect  aafety  can  be  trnated, 
and  works  with  every  satisfaction  down  I  in  26 
for  great  diataoces  on  the  Union  Pacific  Railroad, 
and  on  the  Denver  and  Rio  Gracde,  tbot  for 
aileucing  those  who  say  it  carmot  ba  gradu 
This  ia  what  the  Westiughonie  dan  do.  We  only 
need  go  to  Lickey  to  Gad  what  the  vicDam  — 

I  am  somewhat  at  ■  toaa  to  know  the  meauiug  of 
"  Lowmoor'a  "  letter  (274U2).  I  rather  think  he  f 
talking  tbe  sheerest  hombng.    Really,  you  bav< 

(the  lirat,  aay}  is  deairoj^ing  bis  vacuum,  the  aecoo 
is  ruuDtng  with  the  ejector  blowing.  Why,  c 
coarse,  he  would  recreate  the  vacuum,  and   tb 

anything  else.  No  doubt,  "Lowmoor"  baa  bee 
in  charge  several  timea  when  two  engines  bav 
been  coupled  together,  and  never  found  any  diS 
culty  in  applying  tbe  vacuum  brake,  becaues  tb 
driver  behind  applied  hit  at  the  same  time.     A 

recently  got  the  Westingbouse  brake  on  50  eu 
in  I  i  second.  Bover. 

OONTINtrOUB  BBAXBS. 

[27449.]— Mr.  RlEBNAH  (27401)  remarks  justly 
that  I  dicf  nut  Uke  into  account  the  fact  that  tb- 
bcake-vana  are  provided  with  automatic  valves 
but  I  think  that  I  have  proved,  all  the  same,  th 
inferiority  of  the  automatie  vacuum  brake,  aa  fi 
at  qnickneaa  of  actioo  is  concerned.  Uowevet, 
have  looked  through  my  caJcnlatiooi  again,  and 


I  Mr. 


neceuary  tc 


itequence 
Kierr--'- 
.ke  fully 


t  lees  air  in  the  train  pipe  luuu 
jove  from  that  of  the  Wesling- 
ise,  to  prodoeo  the  same  result.  Therefore,! 
to  submit  to  the  readera  of  the  "  E.M."  in- 
^sted  in  tbit  queation  fretb  and  more  complete 
^ulations.  Not  having  had  the  opportunity  of 
ring  or  readiog  Mr.  Kieruan's  lectures,  it  vill 
be  underatood  tbm  all  the  dimenaioaa  given  below 
y  not  he  just  those  which  areYonnd  in  practice, 


of  air'a 


iin.p'pe  

Triple  valves 

Total  for  16  vehiolei... 
idel  normal  circumstanoei— tb 


X  4«l>t,o. 


to  apply  the  brake  fully,  we  reduce  the 
pressure  by  one-third.     We,  in  otherwordt, 

).iS!"we*f^andin''ou°''previoaa  calculi's 
that  the  meaa  speed  of  the  escaping  air  at  761b.  waa 
i67£t.  per  second,  when  we  aatuma  tor  the  pipe  tbe 


15,(l30ii.in.  from 


kUae 


fore  to  reli 

ovo  only  U,7iiScJQ.,  t 

c  time 

required 

a  result 

below  those 

obtained  in  practioe,  f 

already 

^  Sow  let  u 
We  have  fo 

'th'o™a'hic"'™n^nUo' 

0  vacuum  brake. 
the  apparatus: 

Two- 
Cylin 
Space 

16,0B0c.i 
14,448 

der  connecting  pipes 
under  piatoas  

Total  for  the  16  vehicles 

29,G34c.li 

a. 

With  a  vacuum  of  21in.  mercury 

there  re 

mains  in 

the  apparatus  i'ifiSi   x    '^^^' 

=    5,3DOo.in. - 

hat  is  to  s 
admit   iQ 

out  of  the 
a  qaeition 
30ft.  per  B 
one  I    had 
mercury  id 
Tbe  time 

ay,  to  pat  the  brakes  fully  on. 

eric  pressure,  or  BJ  times  wha 

Westingbouse  pipe.    Now,  iu 
tbe  air  will  rush  with  a  ve 
cond,  a  velocity  which  is  leas 
before,  as  here   the  vacuum 

tead  of  Urn. 

neoeatary  to  put  brakes  fully  0 

t  we  let 
tbe  pipe 
i«iij  of 

th»n  tbe 
is   2lin. 

nwill  be 

n  this  cas 

,         ^^"*               4.« 

seoonda 

nearly 

Now  it  is 
natie  valvi 
.pplicatioa. 


eiult  found  for   the  Weatiug- 


will   greatly  reduc 


end  of  the  carriages 
s  train  of  16  carriages 
:e  brake  vana,  at  least 


in  this  country.    AJl  this  proves 

clearly  that  It* 

action  is  to  adapt  to  i 

exhaust  valves.    The 

history  of  ooatinuuoa  brake* 

^he  majority  of 

>ee  the  WeaUngbouse  biak* 

tewd,  tome  coa- 

generate  forms  of  tbi 

nations  in  many  respecti,  a  legrctti 

ite  obstinacy  in 

1  far  off  tbe 

safe  railway  working 

Of  conrae, 

under  nanal  cir- 

enough;  but  there  ar 

still  some  po 

ntt  with  which 

qniokueaa  of  action. 

Lnd  1  defy  Mr.  Kieman  to 

render  this  brake  u 

lia  moving  a 

the  high  speed* 

which  are  custom  ary 

a  this  country. 

and  official  trials  are  the  only  m 

them.     1  do  not   kn. 

V  whether 

t  ia  poasible  t» 
with  the  auto- 

Perh^tX 

matic  vaouum  system 

Kieman  woold 

kindly  aniwer  this  queation.  Tbe" 
lington,  U.S.A.,  proved  the  immeaae  importaao* 
of  simultaneity  of  action  of  all  the  brakes  oil  » 
long  train.  Ed.  Oabert. 

7,  Ducie-streel,  Longeight,  Manchester. 

^[27450.]— I  AM  pleased  to  notice  that  botb 
"Luce."  and  "Rover"  have  fully  explained  th»4 
the  Westingbonte  brake  can  be  recharged  withoni 
releasing  tbe  blocks  from  tbe  wheels.  There  is  ni> 
question  that  a  vacuum  pipe  of  2in.  diameter  has  « 
contents  of  tour  times  as  much  as  a  lin.  Westing- 
bouse  pipe.  It  seems  to  me  to  be  alT4)gcther  nid* 
of  the  mark  to  apeak  of  pceaaurea,  because  pressur* 
can  have  DOtbing  to  do  with  space  or  contents ;  and 
even  if  it  bad,  the  point,  I  tsio  it  is  to  gel  brake* 

brTke." 

Several  objections  have  been  raised  to  vaonnni 
brakes,  hut  Mr,  Eiernan  does  hot  reply  to  any  of 
them.  None  of  your  aorreapandents  seem  to  men- 
tion that  when  the  air  is  let  out  of  tbe  Westioy- 

non  turned  direct  into  each  brake  cylinder,  whiob 
applies  the  brake  in  much  lets  time. 

I  am  at  a  lots  to  onderatand  what "  Lowmoor    . 
Driver  "  can  mean.    The  WestiDghonte,  be  says,  i* 
"  an  efficient  train  aUipper,"  but  not  "  a  graduating 


thatitj;ra</iia 


r  fur  30  miles  down  1  in  iS  t 


80MB    BXFBBB8    BUKS.— VI. 

[274JI.]— Last  week  Mr.  Blretton  mentioned 
tbe  M.R.  Company  not  trusting  the  vacuum  braka 
down  tbe  Liclcey  incline.  Tbe  trains  are  com- 
petied  to  stop  at  both  the  top  and  bottom,  in- 
volving a  losa  of  about  five  minntee  to  the  ex- 
pretsei.  The  run  over  the  section  quoted  below  I 
made  in  May  latt,  No,  1299,  and  10  coaches:- 


S.  Speed.  Remi 


Birminghaio 3  14  42 


3  45  20  — 

3  56  20  G4'5 

4  7    6  65-5 
4  Ifi  30  — 


.  would  bi 
pelled  t( 


\e  fur  tbe  expresiet  to  dash  throagta 
mving  the  bank  engine  to  run  out 
I  and  oatcb  it  up  as  soon  as  th« 
to  tell,  1  tec  DU  reason  for  oom- 
u  to  coma  to  an  actual  itop  just  for 

^uite  Bufficient  if  the  trains  wer* 


_ _j  hour.    The  bank-engine  would  then  nM 

out  and  oatcb  tbe  train  at  onee,  and  there  would  bl 
no  possible  dangir,  with  some  little  saving  of  tim< 
—it   makea  a  lot  of  difference  whether  au  actual 

The  tame  remarks  apply  to  the  N.W.  at  Tehay— 
there  is  no  need  to  guile  atop.  At  Euaton,  tbe 
bank-engine  runs  oat  after  the  trains  all  day  lonf, 
and  if  speed  was  rednoed  as  I  have  suggested,  il 
mightibe  done  at  Bromsgroira  and  Tebay  too. 

June  II.  K«pp». 

HASD  SIGNALS  FOB  DBrTBBB. 

[27J62.]— Ik  view  of  the  accident  at  Harivii«K' 
Park  I27il6\,  M  dewiri'MA^j^  ■*(..■«*«  «*sm.\ssi.  -0 
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benefit  of  "  Nan.  Dor.,"  I  think  f on  *nd  your 
readon  will  iiree  with  me  in  njiog  it  !■  high 
time  tbia  pnwti<«  wu  pnt  ■  etop  to  wherever  fixed 
■insli  are  in  aie.  I  hnre  sow  io  m^  e;e  »  oue 
wherein  m  driver  WM  fined  aeven  Bhillingi  and  sii- 
penoe  for  miitaking  (hand  lignal  at  Skipton  under 
verj  peouliar,  thongh  to  him  plain,  ciroumftanoei 
It  unlj  leqnlrei  a  little  firmneu  on  the  part  of  the. 
drivere,  backed  np  bj  the  anppoit  of  papen  like 
the  "U.  MV'  to  bring  about  a  better  state  of 
voiking.  BoTBT. 

I^THB  KATTBBB. 

[87*68.]— Thanks  to  "Q.  W."  (or  hi»  d«orip- 
tlon  of  the  watoh-lathe  chnoki.  The  lyatem  haa 
beoD  applied  in  America  M  >mall  "  engine  "  lathea 
np  to  4iD.  oentrei.  The  ohiaF  advanUge  of  the 
ipriDg  wire  ohuoki  appeeri  to  be  that  yoa  get  no 
overhang.  J  think  that  small  lorew  on  the  inaerted 
■Drew  ia  unanitable  for  leaDriag  a  faoe-plate.  Here 
I  wiah  to  confess  that  in  apice  of  the  oue  with 
whioh  I  have  turned  ont  the  "  saorad  urifiee  "  that 
takei  the  centrea  of  mj  two  lathes,  Erinding  it  OBt 
with  a  brais  lap  to  get  it  round,  and  then  oorreot- 
ing  it  with  aeoiapei  by  band  ;  yet  if  the  ohueki  1  fit 
in  there  or  the  oentrea  turn  round,  I  always  feel  it. 
1  eurnot  get  that  hole  true,  and  I  begin  to  think 
that  it  oan't  be  done.  If  any  of  your  readen  will 
put  in  a  long  centre,  or  fit  in  a  rod  of  brass,  say  4in. 
or  6in.  long,  then  torn  it  half-round,  and  try  it,  I 
think  they  will  be  unpleasantly  aurpriied.  All 
thia  pat*  one  ont  of  oonoelt  with  gone   fittingSj 


vrisely  of  oone  Sttiogi,  and  I  shonld 
interested  to  know  how  be  woald  true  ont  the  hole 
for  oentjes  in  an  uohardened  mandrel.  I  suspeet 
he  will  say  you  must  mark  yonr  oentrea  and 
mandrel,  and  pnt  them  inalwajatheaame  waythat 
yen  turned  them  np.  Aa  good  as  aaying,  you  oan't 
get  the  hole  eo  true  that  you  won't  feel  it  if  you 
ttiTD  the  centre  roond.  It  waa  partly  to  obviate 
tbii  difficulty  that  1  auggested  the  wedge  fastening 
OQ  page  177,  and  the  other  principal  reason  is  that 
by  that  plan  yon  have  the  possibility  of  liying  the 
JR  without  any  aorew  to  interfere  with  the  fitting 
together  or  with  the  oentralising  power   of  the 

I  hope  that  as  "  0.  V."  and  "  Bow  "  have  been 
able  to  prove  a  slight  theoretical  defect  in  Niblett'i 
spparatoB,  they  wiJl  also  be  able  to  show  bow  It  can 
be  obviated  according  to  Mr.  Pocklington'a  siig~ 

Eestion.  Referring  to  the  arrangement  suggest^ 
J  "  A.  F.  B."  for  bringing  np  the  treadle,  I  agr< 
with  "  Looley  "  that  the  friction  of  that  eocentr 
would  be  fatal.  But  why  not  pass  a  bard  round  it 
kod  a  pulley  hanging  at  the  bottom  of  the  spring  ? 
I  have  the  "  proper  aarew-cutting  lathe,"  referred 
to  by  "  One  Deeply  Interested,"  hut  find  it  • 
olnmay  thing  for  short  screwa  in  brass,  and  no  u 
for  wJod  :  for  such  work  I  use  the  traversing  b( 
one  of  the  devioes  be  aeems  to  desulse. 

I  am  mneh  obliged  to  Hr.  Seal  for  kindly  cril 
oising  my  variation  on  his  desigQ.    If  he  finds  _. 
beat  to  keep  the  cylinder  hot,  I  luppose  tfaat  must 
be  ao,  though  1  don't  see  why.  F.  A.  X. 

MUJ-IKO,  WBBBI^OUTTINa,  SLOT- 
Tias,  An.,  IITLAIHBa. 

[27454.]— As  Boon  aa  it  was  possible  after  my 

Uttert27a61)  on  above  subject  appeared  =-    

iaaue  of  the  3rd  June,  I  received  cummui 

from  several  tool-makers    and  others  desorihing 

tools  each  with  its  own  apeuial  advantage.  I  had 
hoped  to  hear  also  from  sume  private  friends  who 
had  lust  sight  of  me  since  I  changed  my  reaidonoe, 
or  whum  1  had  lost  sight  of  from  their  doing  the 


I  leel  V. 


*  (  theii 


_..  to  that  attached  to  the  end  of  hit  latbe  and 
dcaoribed  in  one  of  the  early  volumea  of  ths 
If  ECHASIC  by  "  J.  K  P."  I  also  reoolved  a  draw- 
ing of  a  gear  cutting  machine  from  the  Britannia 
Co.,  Colohestar  which  I  fancy  would  have  aatis- 
'  ■  le  if  I  hadnot  previonaly  beeninoommunica- 
with  the  tool-maker  referred  to  in  my  Sral 


jd  dismount,  and  have  mounted 

of  it*  own  with  a  special  arrangement 
£or  driving  by  hand.  It  does  very  well  for  very 
light  work,  but  is  too  apringy  to  take  a  good  ont ;  if 
-ou  want  it  to  work  truly  yonr  cut  muat  be  a  mere 
crape.  When  I  put  it  together  I  shall  have  ■ 
rawing  made  and  send  — 

IT,  Linden-grove,  nea: 

THI  OnSRKAN    OBHTZfi  PUNOS. 

[S7466.]— Im  Northcotfa  "  Lathes  and  Turning," 
]>age  TS,  edition  186B,  will  be  seen  tp  illustration 
i]f  DBOtre  punch,  nearly  the  same  as  "Cnahman." 
I  made  two  from  above  book,  a  large  and  a  small 
Else;  but  it  has  since  been  much  improved.  I 
bought  one  two  years  ago  with  the  indent  punch 
tieldnp  by  a  spiral  spring,  ao  that  at  each  atioka 
the  panel]  touches  and  jumpe  back;  they  are  dear. 
:  could  have  made  this  tool  for  half  the  coat;  it 
ia  oonatantiy  figured  in  toul  catalogues. 


TSEOBY  OF  KAOHTHBS. 

[27456.]— I  WOULD  draw  vonr  attention  to  either 
sn  error  of  description  or  an  oversight  in  the  article 
in  your  issue  of  the  10th  inat.,  '^The  Theory  of 
Maohiaea,"  by  F.CampinJJ.E.,  p.  334,  in  reference 
lo  tjie  revpraing  motion,  Fig.  49 ;  in  the  7lh  para- 
graph of  lint  column,  it  r6id«;—"By  varying  the 
4iies  of  the  wheels  o  and  e,  different  velooities  may 
De  given  for  the  diQerent  directiona  of  motion." 

The  wheels  named  l>eing  aimply  idler  wheels, 
iSaonot  alter  the  apeed,  as  they  get  their  circum- 
ferential speed  direct  from  tbedriver,  andean  only 
return  the  aame*  circumferential  speed  to  the 
iriven  wheel  at  the  end  of  train,  whatever 
^eir  siiea  may  be,  or  however  many  wheels  there 
may  be  to  convey  the  motion,  if  driven  direct  from 
ihe  same  circumference.  A  train  with  an  odd 
number  of  wheel*  runs  the  last  one  in  the  aame 
direction  as  the  first  one,  and  with  an  even  number 
at  wheels  runs  it  in  the  contrary  direction.  The 
driver  and  driven  wheels  being  determined  of  a 
liie  proportionate  to  the  speeds  required,  the  inter- 
medtate  onea  can  be  fitted  in  any  diameter  or  any 
cumber  to  suit  the  oiroumatances  without  altering 
the  speed  determined  apon  by  the  first  and  last 
nheela,  direction  being  determined  by  the  odd  oi 
even  number  of  wheala  iu  the  tr-'- 


THB    WATBS    OUSBL     OB     "SIPFBI 

[27457.]~ThI8    intereating    little  bird  of  a 
phibiouB    habita  prefers    alpine    atreama,   and 


a  rocky  brook  (or  beckj  near  my  house 

J   with   trout-fry   and  minnuwa;    this   ia 

suned  bya  timber  bridge  for  a  road  way,  connected 


railway,  i 


S  w^icb 


neral It 


dge,  shaking  these  two  bridgea  and  every- 
*e  in  the  vicinity  like  an  earthquake,  The 
itanda  near,  with  great  traffic,  and  continue 
;,  smoke,  and  noise.  Under  this  metal 
a  pair  of  water  ousels,  for 


,   built  a 


.      .  .1;  bntlaball  only  refer  to  those 

which  do  the  work  referred  to  in  the  title  of  tbib 
letter.  The  tool-maker  I  referred  to  in  my  letter 
of  the  3rd  June  waa  good  enough   to  send  me  a 

photo,  of  a  very  n-—    *   — -"- *-'- 

which  reaoh"^  ~" 

letter  to  yoi 

could  nae  on  my  lathe   for  milling  work  on  thi. 

mandrel  or  between  tbe  lathe-oentres,  I  wrote  ti. 

bim  to  thateSect,  and  be  sent  me  a  photograph  ol 

hia  machine  for  milling  from  the  alide-retta  by  tht 


ered  till  my  boya 
eggs)  fspied  it,  with  a 
tlings  therein.  Tfaocgb 
died  snd examined,  itdid 
ntacf  the  family,  for  the 


.□  of  tt 


naidf 


inld    r 


the 


it  could  be  applied  to  my  slide...  ,  .  ... 
in  spite  of  this,  it  appears  more  like  thu 
tool  I  want  than  auylhiog  elie  I  have 
heard  of.  Another  tool-mnl[er  sent  me  a 
plioto  of  a  very  nice  attachment  for  doing  thi- 
work  oompriaed  by  tbe  title  of  thia  letter ;  but  ai 
1  wrote  him  it  had  to  me  the  fatal  objection  of 
being  driven  by  a  pair  of  bevel  wheels  from  thv 
lathe  mandrel — tbe  lathe  ceasing  (o  be  of  any  m^ 
but  mutor  of  the  attachment.  If  one  oould  aSard 
to  have  a  lathe  on  which  it  conld  be  permanently 
6iad,  I  think  it  woald  be  a  valuable  addition  t» 
■"*V»»"±«4qp^«A«;(p«i»tol>e«*lniilararr»ogt- 


Near  tbe   bottom,  al   one  tiilf,  ia  a  aecoad  small) 

nest  of  neatlj-coilcd  grass  and  dry  leai 

iect  of  this  double  arrangement  seemii  „ 

in  keeping  out  drip.     The  whole  appearance  of  Iht 

outer  covering  aaaimilated  with  the  heaps  of  drifted 

rubbish  chokiug  tbe  channel  of  thia  ttiearolet,  am 

nobody  but  a  prying  schoolboy  was  likely  to  tbini 


leluD 


sub-alpine  rangt 


wanderings  in  thi 
of    Himalafahs,   the  water  DuBei    was  a 

more,  while  smoking  the  pipe  of  peace,  t 
this  playful  little  blackbird  performing  hi 
feats  of  dips  and  dives.    The  mounUin  t 
of  the  most  formidable  kind— "  a  hell  of  waters," 
aa   Byron    calls   auoh   a  apot.    Thia  outburat  of 
melted  anow  hii  to  be  crossed  by  temporary  bridges 
fourteen  times  in  one  stage  of  tbe  journey  I     Such 
frmil  atrnctuies  of  tMea  and  cook*  are  annihilated 


l)y  every  capriciou*  rise  of  the  flood,  and  yon  must 

wait  till  the   volume  of   water  diminiahes,  and 

another  oroasing  is  esUbliihed.    The  ouael*  were 

fluttering   and    feeding   in   roaring    rapids   and 

surging  pools,  where  no  other  living  oieature  oould 

swim  ;  the  hannobos  of  a  dead  bagnge  hone^with 

one  of  tbe  camp-ttunki  on  his  back,  were  viaiU* 

a  foaming  hollow   between   great   rocks.    A 

idge  had  odlapaed,  and  his  melancholy  owner  (■ 

irist,  like  myself)  bewailed  the  loM  of  £U  la 

ver  coin  and  a  supply  of  ehoiee  cigars  aa  part  at 

a  treasure  wrecked  by  the  mishap,  never  to  b* 

jovered,  except  In  possible  fragments  far  Mny 

from  the  apot. 

I  tbink  this  nesting  faatanotber  conGrmatioa  of 

■twin's  observation  that  the  habit*  and  natare* 

„;  bird*  are  adapting  themselves  to  the  humsa 

udvancea  in  oiTiiisation  and  their  attendant  inven- 

ona.    Two  year*  ago  a  blackbird  reared  it*  yoDDf 

1  my  ooasetvatory.    The  nest  wa*  oonatmetad  is 

tub  of  agapanthn*.  The  bird*  did  not  fear  me  ot 

tbe  gardener,  though  our  watering-poU  frequently 

toaohed  their  bodiea.  We  have  many  atheroorioiu 

ances  here  of  similar  abndrmal  familiarity  in 

feathered  friends,  who  have  only  to  fear  tb* 

hostile  house-cat*,  and  seek  onr  iutimats  Pf^O" 


ADUI>TBBATBD    OLIVH    Ollk 

fa74&S.]— I  QUITE  agree  with  "Nun.  Dor,"  that 

the  adulteration  of  oliveoUia not  aoaa«ilydat«t*jd 

would  appear    on    reading  the   article   in  tbe 

incel.    Certainly  a  great  deal  of  skill  and  «ipe- 

snce  i*  involved  in  detecting  tbe  adolleratioo  at 

hiob  this  particular  oil  is  subject  to,   and  any 

iraon  not  well  versed  in  the  aaalyai*  of  oils  and 

te  would  find  it  a  very  difficult  operation  indead. 

In  the  examination  of  olive  oil  for  adnlteraals 

t.he  epeeifio  gravity  ought  to  be  done,  and  aocoonl 

uken  of  the  amount  of  tree  acid  preMint,  aa  tbu 

owers    the    specific   gravity.     It    should   aba  b» 

ucamined  by  the  testa  spoken  of  by  "  An  Analrti- 

til  Chemist,"  In  his  wrticle  ou  the  anbjoot  in  Ko. 

.136,  p.  384.     In  addition  to  these  there  are  several    _ 

>tber  moat  imporUnt  teate— vis.,  HUbl'e  iodme- 

ibaorption;    Kolltstorfer's    sapoaification-equiv*- 

,ent ;  Valenta'*  acetic  acid  test,  and  the  f  oaing  and 

lolidifyicg  points  of  the  fatty  acids.    There  are 

also  several  other  important  colour  testa.     I  will 

give  one  whioh  I  have  worked  with  every  anossas ; 

'  per  cent,  of   adolteration  can  easily  bo  detected. 

t    is    that    of    0.    Bach  :    ficc.  of  tbe  lamide  ii 

gitatsd  with   an  equal   volume  of  nitric  aodef 

ipecific  gravity  I'SO,  and  the  oolonration  observed. 

The  tnbe  ia  then  heated  for  five  minute*  in  boiliag 

water,  and   tbe  effect  noted.     Tbe   tutM   1*  then 

lUowed  to  atand  for  twelve  or  eighteen  honra,  and 

its  appearance  again    obaerved.      The    foliowing 

Ubio  give*  the  appearance  of  variou*  oils  at  ths 

diBerent  etage*  of  the  proeea*  described  : — 


Kmd  of  oU. 

After     agitation 
■with  nitfic  acid. 

Afterbeat 
ing  for  S 
minutea. 

After 
stand- 

Olive  Oil 

Earth  ant    oil 

R»[»  ""  

Seiam<r  oU  ... 
gunfiower  oil 
Cottonseed  oil 
Castor  oU 

Pale  green  

Pale  rose 

Pale  rose 

White  

Dirty  white 

Yellowish-brown 
Pale  rose 

■sr... 

Brownish 

yellow... 

Orange- 
yellow... 

Brownisb 
yellow... 

ReddUh 
yellow... 

ffeddish 
brown ... 

Golden 
yellow... 

Sdid 

Solid 

Solid 
Li- 

B'i" 

B-S 

B-S 
teiy 

[27459.]-^ARACHIS  H 

the  agricnltorist.    I  f< 

ve  crop  in  India^  though   i 
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The  oil  is  very  wholesome,  and  faaltlew 
ry :  no  better  sabfttitnte  for  olive  oil  oan 

It  has  been  naed  eztenslTelj  in  Britiih 
both  intemallj  and  externally.  Before 
une  in  this  was  a  f  aTonrite  oil  lor  Ai^and 
itgivea'a  clear  flame,  with  little  imoke. 
'•«eed  oil,  dearer  than  the  las^  bat  equal 
▼ery  purpoee :  the  plant  reqaires  a  long, 
er  to  ^ield  a  fall  crop  of  Beed.  Birds  are 
enemies.  Poppy  oil.  Here  is  a  strange 
9  seeds  of  opiam  poppy  are  devoid  of 
or  any  other  noxioos  principle  I  The 
e  ffrains  are  sold  in  every  petty  sapply 
ighoot  India  as  a  favoarite  addition  to 
a  and  other  edible  preparations ;  idl 
lians  like  this.  It  yields  much  delioioas 
sqoal  to  the  two  above  mentioned  sorts, 
oake,"  or  residae  of  expression,  is  sought 
sweetmeat  makers  and  cattle  feeders, 
oil,  or  "  sweet  oil  *'  of  Hindoo  grocers, 
yielding  this  staple  crop  is  tall  and  pro- 
lusands  of  acres  may  be  seen  in  a  single 
lly  small  field  was  much  ravaged  by  a 
r,  which  was  eagerly  hunted  by  flocks  of 
ons  birds.  (I  reiured  some  of  the  pest,  and 
Bath's  head  moths  1)  This  is  a  cheap  and 
oil  in  every  way  for  any  purpose  of  those 
ntioned.  and  the  cake  is  greatly  used  for 
8  by  the  poorer  classes.  I,  too,  ate  it 
ly  from  puddings  and  other  Christian 

It  is  mixed  with  honey  and  preserved 
[any  Englishmen  have  shared  my  stock, 
ed  it. 

itter  "  and  aromatic  oils  I  need  not  men- 
s  place.    I  coald  always  get  **  real  salad 

I  liked,  XhroQgh  Gallic  friends  in  Gal- 
(  co-operated  in  a  cask  from  Bordeaox, 
d  it  off  in  black  quarts  (soon  used  up  in 
ookery  I)  Bos. 


ENGt—TO  "  ONE  DEBFL7  IKTE&- 
B8TBD." 

— Right  yon  are  ;  but  that  tool  is  not 
•ed.  You  now  stand  on  the  line  which  I 
1  in  ^Sorewmania"  some  years  ago. 
.  hand  chaser  which  can  be  taken  up  like 
hand-tool,  but  which  gives  a  true  lead 
ay  attachments,  gears,  cords,  discs,  screw- 
!^ow  set  to  work  with  pencil  and  com- 
1  think  and  plan  as  I  have  done  any 
f  times.  Evidently  the  tool  requires 
Qce.  The  nearest  thing  to  the  desidera- 
[  oan  conceive  is  some  form  of  die  stock, 
it  be  a  certain  ffrip  of  the  work.  Points 
iswer.  They  give  no  lead  whatever.  The 
I  think,  embrace  a  good  part  of  the  cir- 
!e  of  the  work.  Saw  a  nut  in  half,  hold 
id- vice  against  a  rod  of  wood  revolving 
le,  and  it  will  be  carried  along  and  indent 
read.  File,  with  a  S-square  file,  two  or 
hes  across  tne  thread  and  the  indenting 
le,  to  some  extent,  a  cutting  operation 


a  vice,  screw  into  a  hole  drilled  and 
the  purpose  a  bit  of  nail  rod.  Put  a 
the  other  end^  and  you  make,  in  a  rough 
ser ;  but  it  will  not  act  on  a  rod  over  or 
rtain  size — the  size  of  the  tap  that  made 
fou  get  a  hand  tool  of  the  chaser  kind 
.  give  a  lead,  and  you  can  forge  a  tool 
form  and  give  it  a  nicer  shape,  making 
kble.  But  it  is  of  too  limited  applica- 
loe  I  have  thought  that  a  Y-shaped  tool 
lid  do  for  several  sices  of  work  might  be 
1  a  mortise  in  the  two  arms  of  the  same 
being  the  shank),  and  that  a  pair  of  dies 
tted  in  these  mortises,  such  dies  being 
h  desired,  and  that  these  acting  upon  two 
he  circuinf erence  of  the  work  would  give 
it  then  how  about  inside  screws,  and  how 
hold  the  fork  accurately  perpendicular? 
^ive  this  as  a  suggestion  of  the  sort  of 
ich  at  first  looks  promising ;  but  I  see  its 
d  can  *' heave  half  a  brick  at  the  stranger  " 
as  any  one  of  our  critics.  And  yet  1  feel 
deeply  Interested  *'  does,  that  a  hand  tool 
e  feasible.  Failing  a  tool  that  is  self- 
e  always  have  to  consider  how  to  guide 
)ol  in  the  easiest,  simplest,  and  most 
ff'ay.  Nibiett  strove  hard  to  keep  to  a 
ir.  It  is  purely  such  after  the  first  stroke 
t  still  there  is  the  extra  fitting  with  its 
le  drawbacks,  specially  the  long  bar. 
lar  in  guides,  what  results  ?  More  stiff- 
accuracy.  But  we  are  one  degree  further 
hand  tool.  So  far  as  I  have  studied  the 
and  few  have  studied  it  more)  I  can  see 
yet  equal  to  the  traversing  mandrel  for 
and  efficiency.  With  it  we  use  the  hand 
ind  simple,  and  though  wc  have  a  screw 
are  almost  unconscious  of  it  because 
in  the  way — no  gears,  cords,  bar,  or  any- 
it  then  look  at  the  cost ;  and  again,  how 
isands  of  lathe  workers  have  only  a  plain 
nd  need  some  guide  contrivance  I  Verily. 
ts  ostnorum,  only  I  wish  people  would 
hmii  the  screw-cutting  lathe  forward, 
is  wholly  <nA  of  place.     Who  shoots 


partridges  with  an  Armstrong  gan,  or  outs  fretwork 
with  a  pit-saw  ?  O.  J.  I«. 


[27461.1— This  is  the  national  weapon,  the 
domestic  and  agricultural  implement,  of  the  Bur- 
mese and  Assamese  people.  Homicide,  harvesting, 
hut-building,  hunting,  and  every  possible  cutting 
operation  is  performed  with  this  naif-knife,  halt' 
sword.  In  a  vast  r^on  of  virgin  forest,  no  human 
being  oan  quit  the  narrow  vUlage  path  without  the 
means  of  mowing  down  the  natural  barrier  of  cable- 
like creepers  ana  tangled  brushwood,  doe  to  rich 
soil,  fierce  sunshine,  and  a  rainfall  of  many  months 
duration ;  hence,  every  native  you  meet  either  has 


the  ngly^  blade  naked  in  his  hand  or  suspended 

a  uinff  of  rattan  across  his  shoulder  in  a  rude 

scabbard  ox  flat  board  and  cane  work.    In  all  my 


rambles  every  one  of  my  attendants  slaahed  away 
aheadj  and  on  either  side  of  me,  to  facilitate  my 
botanical  researches,  and  in  remote  places  (the 
hunting-grounds  of  savages,  who  announce  their 
presence  Dv  a  shower  of  poisoned  arrows  from  an 
ambush)  the  plucky  pioneer  carried  his  loaded 
musket  in  his  left  hand  while  he  cleared  an 
approach  with  his  right.  The  cunning  wild  man 
had  found  out  the  value  of  a  dhao,  thoueh  the 
barter  of  lethal  weapons  was  prohibited  by  the 
local  government;  the  savage  obtained  harmless 
digging  hoes  of  wrought  iron  and  cut  out  deadly 
arrows  and  spearheads  from  the  ductile  metal.  On 
one  occasion  an  avaricious  frontier  trader,  tempted 
by  the  amount  of  bee's-wax  and  such  jungle  pro- 
ducts offered  for  a  lot  of  dhaos,  parted  with  them 
surreptitiously.  The  horde  of  tiger-like  miscreants 
returned  a  few  miles  towards  their  mountain 
retreats,  pretending  to  go  homewards,  hid  them- 
selves in  the  dense  forest,  came  back  asain  to  the 
vicinity  of  a  thriving  village,  concealed  themselves 
in  a  patch  of  reeds  where  they  could  watch  the  de- 
parture of  all  the  men  on  the  next  morning,  and 
then  dhao  in  hand,  crawled  among  the  huts,  where 
they  slashed  and  killed  every  grown  female,  or 
child  old  enough  to  give  an  »larm,  then  carried  off 


50  iNCHes 


i    c    a  . 


several  infants,  tied  on  their  bacKs,  as  tutfure 
slaves.  One  of  these  being  too  noisy,  they  sub- 
sequently slaughtered,  and  threw  down  in  their 
retreat !  This  was  only  one  of  their  many  bloody 
exploits  during  '57  and  '68,  since  which  cross  roads 
have  been  opened  to  intersect  their  line  of 
approach  and  cut  off  escape.  For  clearinff  land  and 
making  a  passage  througn  those  dark  wOdernesses 
of  the  ITE.  frontier,  there  is  no  tool  that  can 
equal  the  dhao ;  they  are  manufactured  wholesale 
in  Calcutta  for  the  tea  planters,  being  used  in  pre- 
paring the  forest  lands  for  cultivation.  It  astonishes 
a  traveller  to  see  the  strange  operation  of  road 
cutting  through  virgin  forest.  The  proposed 
route  being  chosen  by  guess  (occasionally  assisted 
by  a  pocket  compass)  the  aboriginal  ffuide  mounts 
the  tallest  tree  in  a  bee  line  two  or  three  hcmdred 
yards  off  with  a  rude  drum,  which  he  beats  briskly 
to  show  the  way.  Then  three  or  four  elephants 
are  arranged  in  order,  covering  the  desired  width  of 
roadway ;  a  gang  oi  labourers  on  the  right  and 
left  hand,  with  a  few  ahead  of  the  bulky  four- 
footed  pioneers,  flourish  their  sharp  dhaos:  the 
drivers  are  similarly  armed,  so  as  to  demolish  the 
overhanging  network  of  hanging  creepers,  and 
pendulous  branches.  At  the  first  tap  of  drum,  all 
hands,  elephants  included,  exert  all  their  strength 
to  crash  and  smash,  and  cut  every  green  thing  in 
the  line ;  it  is  very  monotonous  and  fatiguing 
labour,  only  varied  occasionally  by  the  attack  of 
bees  or  hornets,  or  an  alarm  of  the  **  giant  nettles." 
In  the  latter  case  the  direction  is  changed,  as 
neither  man  nor  beast  will  face  this  vegetable 
eaemy. 

From  three  to  six  miles  may  be  accomplished  in 
a  day,  and  these  cuttings  have  to  be  cleared  afresh 
every  cold  season,  as  they  are  choked  up  anew  by 
the  growth  produced  during  the  periooical  rains. 
Kattans  beset  with  fishhook  spines  crawl  in 
lengths  of  50ft  long.  Dalhtrg{a  scandmty  over 
lOOit..  strangles  the  timber  trees;  the  gorgeous 
Thunoer^ia  grandiftora  attains  equal  length, 
smothering  aU  its  neighbours  in  an  InextxioabVe 


heap  of  foliage  and  flowers,  in  lands  where  man  has 
rarely  or  ever  trod  the  deep  black  soil,  testifying 
to  the  decomposed  vegetable  strata  of  centuries. 

No.  1,  dhao  drawn ;  No.  2,  sheathed  in  flat  wood 
one-tided  plaited  cane  holders,  add  rattan  sling. 


coHXAVDnra    thb   sttn  to  stat 

8TII<L. 

[27462.]—  "  P.R.A.8."  has  helped  me  wonder- 
fully in  nnderstanding  the  kinematics  of  a  helio- 
stat  proper.  I  wish  this  gentleman  would  also 
overlook  the  followinff  hypothetical  illustration, 
and  kindly  point  out  where  I  am  wrong. 

Supposing  we  have  an  American  dock,  and 
tilted  It  at  such  an  angle  that  the  angle  formed  1^ 
the  axis  of  the  wheel  oarryinff  the  hour  hand  A  C, 
and  the  normal  A  B  is  coincident  with  the  degree 
of  latitude  of  the  place. 

The  above  initials  refer  to  the  following  diagram, 
where  D  is  the  clock  and  E  the  mirror. 


Then  looking  in  the  direction  of  the  wheers 
axis,  along  C  A,  we  should  find  it  pointed  directly 
to  the  polar  star  (assuming  the  clock  had  been  set 
geographically  north  and  south),  whence  the 
wheel's  axis  C  A  would  be  parallel  with  the  earth's 
polar  axis. 

The  mirror  B  would  be  rigidly  fixed,  intersect- 
ing the  axis  of  the  wheel  G  A  at  right  angles,  and, 
consequently,  when  the  clock  is  set  in  motion  it 
revolves  the  mirror,  reflecting  the  incident  solar 
fasciculus  in  one  constant  direction.  Is  this 
correct  ?  The  position  of  tiie  mirror  is  my 
weak  point.  A  diagram  of  a  simple  form  of 
heliostat  will  oblige.  I  saw  one  at  the  ''In- 
ventories "  made  from  an  American  clock ;  but,  of 
course,  did  not  understand  its  details. 

Solar    Badlanoe. 


HOW   TO    ADJITBT    A   TBLESOOFB 
SaUATOBIALLT  B7  DA7IiiaHT. 

[27463.]— Finding,  as  a  constant  reader  of  your 
paper,  that  there  is  a  large  body  of  astronomical 
readers  and  observers,  it  has  occurred  to  me  that  a 
few  words  on  the  above  subject  from  one  who  has 
had  some  little  experience,  sipgle-handed,  in 
mounting  telescopes  touly  might  m  not  only  in- 
teresting, but  also  helpful  to  others,  and  perhaps 
novel  to  some. 

I  would  say,  at  the  outset,  that  the  whole  of  the 
adjustments  cannot  be  thus  performed ;  but  such  a 
large  proportion  as  to  be  practically  all  that  take 
much  time  can. 

Further,  this  method  and  these  hints  may  help 
some  who,  like  myself,  have  essayed  to  correctly 
place  instruments  furnished  with  a  fixed  spirit 
level  which  is  incorrectly  adjusted,  and  a  nxed 
R.A.  vernier  which  is  also  out  of  place,  the  worry 
of  which  none  but  victims  know. 

Taking^  as  a  summary  the  six  adjustments  enu- 
merated m  Chambers's  *'  Descriptive  Astronomy," 
which  are  generally  acknowledged  as  exhaustive, 
and  the  instructions  for  which  by  starlight  are 
there  clearly  given,  I  think  it  will  be  found  that 
four,  if  not  five,  of  the  adjustments,  one  of  which, 
Chambers  states,  "  ought  to  be  performed  by  the 
maker,"  can  be  satisfactorily  and  easily  done  by 
daylight.  Most  codes  of  instructions  give  as  a 
necessary  factor  a  **  striding  level,"  which,  as  a  very 
expensive  instrument  and  not  often  wanted,  is  an 
item  that  may^  by  this  means,  be  satisfactorily 
dispensed  with  in  favour  of  a  good  ordinary  spirit 
level,  that  can  be  bought  for  Is.  6d.  or  2s. 

The  spirit  level,  then,  is  the  means  by  which  all 
is  to  bo  done. 

First,  with  tne  dec.  circle  facing  east,  lay  your 
level  lengthwise  on  the  body  tube,  and  bring  the 
bubble  central.  Read  the  declination  vernier; 
repeat  the  operation  with  the  circle  west,  and  read 
the  vernier  again.  Should  there  be  a  difference 
between  the  two,  the  half  thereof  will  be  the  true 
reading ;  alter  your  declination  vernier  to  the  afore- 
said half-way  reading,  and  it  will  be  correctly  set. 
To  make  sure  that  the  outside  of  the  body-tube  of 
the  telescope  is  true,  the  operation  may  be  checked 
both  east  aod  west  of  the  JPolar  axis  by  taking  the 
readings  with  the  tnb%  Vks^  ^YD^I\tt%\sR^^TsMe^ 
•A4  aou>^. 
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Kut,  to  gat  thB  initiumcDt  level  (which,  if  yoa 
]iavc  ft  £ied  bubble  incorrectly  plicrd  ai  mine 
wu,  mftj  oaiue  eleeplea*  nighta  HDtold).  When 
the  dec  veinier  retd*  the  »ine  wilii  the  hubble 
centcil  when  laid  on  the  initiomPDt  puiatiag  oorth 
uid  loutb,  *heii  it  ia  both  eaet  sDd  vetL  of  the 
FoUi  axil,  Lbe  declioitioa  i«  then  horiiontal ;  or  if 
the  H.A.  vernier  he  known  to  be  trae,  the  movable 
vernier  that  goea  with  tlie  teleioope  pointing 
Bii  hoar»  E.  or  W.  aad  the  teleacope  it«el£  point- 
ing B.  or  W.  and  the  level  laid  on  it,  the  bnbble 
■Uodi  oential.  When  the  deo.  vernier  rgadi  U,  the 
iiutmmeQC  is  alio  tevel  then. 

To  place  tha  Polar  tiis  at  ita  corrent  altitnde, 
■at  the  dec.  vernier  vrhrn  ealt  to  the  cclatitade  of 
the  plane  (in  Dulwicb  38'  S3  ).  and  when  the  bnbble 
JioenLralon  the  body-tube  both  eaat  and  weetatthii 
reading,  the  Folu  aiia  is  then  oorreotly  adjatted. 
Of  ooniae.  to  do  thit,  it  ii  only  aecaesary  to  raite  or 
lower  the  tatitnde  forew. 

Finally,  when,  with  the  dto.  vernier  at  tbe  oo- 
latitude  of  the  pUoe,  tbe  bubble  ie  csutral  on  the 
tnbe  cast  and  weat  of  the  Polar  aiis,  the  then 
poaition  of  tha  movable  B.A.  vernier  will  be  the 
tine  MTO,  or  0  boura  point  <iu  the  hoar  oirole  and 
the  oocieot  poaiclou  for  the  judex  of  the  fined 

Thia  ia  all  that  i>  necesaary  to  be  done  with  the 
level,  and  all  that  now  remains  to  do  will  be  to 
place  tbe  ioitrnment  in  poaition  by  meana  of  a  itar 
Bt  transit;  or,  belter  still,  by  aii-honr  Btora  as 
daaoribed  in  the  leitboolu. 

Tbe  five  adJQBtmenl*  referred  to  will  he  found 
to  have  been  all  perfected,  the  only  one  to  be  pei 
lormed  by  night  being  aa  before,  tbe  final  placing 
Jn  the  meridian  of  the  entire  iuitrnment. 

Id    a     te&ectoi,    any    alteration    of    the 
mirror  will,  of  coorae,  nt  once  alter  the  reading!  of 


BABNABD'8  OOUBT  (81667). 

nigbt.    It  i 
hat  peonlia 


[274G4.]- 
Tither  faint,  but  the  aspect  ia  » 
snd  differa  from  the  nana!  telt      ,  .    . 

ig.,  acatcely  stellar,  with 


lirigbt  nuoleuB  equals  10aiag.,ac>,tcely  stellar,  wit 
>  fan-absDed  coma  or  tail  fading  graduiUy  away  o 
the  N.  aide.  It  gave  me  tbe  iuipreaaion  of  a  larg 
comet  very  diatant  (very  foreshortened).  It  wai 
lieat    aeen  with    about   1£0.    Diameter  of  oomi 

June  is.  Herliert  IubbU. 

LABQB  SUNSFOT. 

(27«5.]-NoTWiTHeTA\Dr\o  the  fact  thai 
the  reputed  aunapot  period  is  Dow  abont  at  iti 
miDiinnm.  there  ia  at  preaent  on  the  snu's  diac  ai 
extraordinary  large  spot,  bo  large  aa  to  be  dis- 
tinctly viaible  to  tbe  uoaided  eyea.  I  Gnt  taw  it 
cn  Wednesday  last,  June  8th,  wbeo  observing  th( 
van  with  my  telescope,  not  hariog  observed  it  foi 
Kveral  days  before.  It  waa  then  well  on  the  fol- 
lowing edge  of  the  disc,  and  I  perceived  at  once 
from  It*  great  size,  that  it  would  be  visible  to  thi 
unaided  eyes,  and  on  looking  through  a  piece  of 
•moked  glaaa  I  saw  it  qaite  easily.     I  bare  alio 

Tiaible  in  the  ume  way  lo^y,  though  of  course, 
in  DDnteqnenae  of  the  ana'a  rotation  on  bia  axia,  it 
ia  now  getting  near  the  preceding  edge  of  the  diao. 

circle  in  ihape,  botb  umbra  and  penumbra,  and 
tba  nmbra  ia  not  croaaed  by  any  visible  bridgea, 
thongh  it  certainly  doei  not  preaent  one  uniform 
black  appearance,  being  apparently  somewhat 
mottied— an  appearance  which  I  have  never  been 
Able  todiatingnisb  ao  clearly  in  any  snaspot  before 
with  the  meana  at  my  disposal  (Sin.  across).  Close 
to  the  large  spot,  on  the  aouthern  side,  there  wot  at 
firat  a  group  of  six  or  leven  very  small  spota,  but 
Tnterday  three  or  foar  of  these  had  disappeared 
or  coalesced  with  their  companions,  leavioe  only 
three  visible,  and  these  very  close  (ogether.  There 
lraa  on]^  a  very  amsil  spot  uonh  of  the  large  one, 
at  firat  just  dear  of  tbe  penumbra;  bat  yesterday 
the  penninbra  appeared  to  bsve  stretched  out  to  a 
point  in  the  direction  of  tbe  small  apot,  and  em- 
braced it.  Following  is  the  wake  of  the  large  apot, 
bat  lome  conaiderable  distance  from  it,  anuther 
group  of  three  or  fuur  small  spots  lUEide  their 
^pearanoe  on  the  following  edge  of  the  disc  on 
Friday  last.  Altogelher,  taking  the  present  dis- 
play into  consideration  with  other  fine  displays 
which  have  been  visible  owaaionally  during  the 
past  few  months,  it  would  appear  aa  if  old  Sol  were 
■uddenly  waking  up  from  hia  period  of  minimum 
activity,  and  so  It  beliovea  everybody  who  ia  at  all 
inlereated  in  the  aubjecl  to   keep  their   eyes  on 


OITBIOUS  NOISE— BABTH on  AXS  P 

[27466. ]-On  Wednesday  evening  laat,  at  a  little 
■ftcr  7  o'clock,  I  was  somewhat  startled  at  heariag 
a  most  peculiar  noiie.  It  began  with  a  ruahing 
Moaod  as  if  a  aaddea  gait  ot  wind  were  ahaking 
tee  ereei.    It  teiof  qDileoalmatlJie  time,Il(NilcBd 


in  every  direction,  but  could  aee  no  indication  of 
the  leaal  dlatnrhanoe.  In  a  few  seconda  the  noise 
changed  to  a  very  deep  and  subdued  roar,  and  in 
a  few  seconds  mnre  ended  with  two  or  three  dis- 
tinctly aepaiate  souuds,  with  intervals  of  not  more 
than  half  a  second  between  encb.  It  was  quite 
impossible  to  indgefrom  what  diteetiun  tbe  soandi 
came;  in  fact,  there  waa  something  to  peculiar 
about  them  that,altbangh  they  were  far  from  loud, 
I  stopped  to  listen,  and  at  once  c&nie  to  tha  con- 
cloeiun  that  they  were  subterranean  noisea,  and 
made  the  remark  to  one  or  two  frienda,  who  also 
heard  them,  that  wa  mnat  expect  either  an  earth- 
quake, or  that  we  ahonid  soon  bear  of  one  having 
occurred  elaewhere.  I  waa  certainly  surprised  to 
ieathatneitberThDrsday's  nor  Friday'spipers  gave 
any  intimation  of  either  noise  or  eatlbquake.  so 
should  be  glad  to  know  if   any  of  your  readers 


untahle  i 


.t  the  I 


tiooed.  The  report  in  Saturday's  paper  of  the 
earthquake  in  Central  Asia  on  Thuradav  morning 

of  the  time  I  heard  it,  quite  confirm*  my  idea 
that  the  noise  was  connected  with  a  aubterranean 
diaturbanoe. 

Wellington,  Somerset.  'W.  S.  P. 

FITOH    STRIKES. 

[274(17.]— Ik  anawer  to  "One  Deeply  Interested" 
(letter  273U4),1  beg  to  aay  that  aevetalweeks'ahsenco 
from  England  must  be  mv  excuse  for  not  having 
noticed  and  replied  to  his  former  common  icstian  Ui 
which  he  refers.  I  oatinut  understand  why  he 
"naturally  inferred"  either"  that  I  bad  something 
much  better,"  or  "could  design  something." 
Greenwood  himself  has  "got  out  a  better  tool" 
than  tbe  one  which  is  tbe  subject  of  thte  query, 
and  even  of  these  better  tools  he  says  "  Thongh  a 
novelty  in  the  trade,  they  will  be  of  little  service 
to  a  turner  well  up  in  the  art  of  catting  sorewa  by 
hand  ;  they  are  not  ail  that  I  could  wish  them  for 
"ie  amateur.  Having  introduced  the  subject  in  my 
book,  I  felt  in  a  manner  hound  to  get  out  a  beiur 
tool,  and  the  above  ia  tbe  best  I  could  think  of  for 
lelf-leading  screw  tools." 

It  is  too  late  this  week  to  make  drawings  for 

MbuhAKIC;  but  I  intend  forwarding  correct 
drawinga  of  the  pitch  striker  which  originated  this 
query,  and  also  of  tbe  more  recent  self-leading  tool 
referred  lo  above.  Aa  it  ia  possible  that  some  one 
else  may  reply  in  time  for  publication  with  thi. 
Utter,  I  ahull  wait  tbe  appearance  of  tbe  next 
issue  l>efore  sending  off  any  drawings. 

'WOBKSHOF  SCSAPS— QLUISK. 

f274G8.1— This  very  aim  ply- prepared  adhesive 

"  E.  M.,"  ia  largely  used  by  oabinet-makers  and 
carpenters  in  India,  noder  the  Persian  name 
XuEhiiM,  meaniuB  lillina  Jou-n.  It  certainly  icTi 
rapidly  and  firmly,  end  is  superior  to  glue  fur 
many  delicate  pnrpuees.  I  think  I  once  described 
a  very  highly-fiaiahed  imitation  book,  the  very  best 
possible  resemblance,  made  by  a  young  carpenter 
In  my  employ.  It  has  the  appearance  of  a  thick 
volume,  nearly  Itt.  long  by  3in.  or  4in.  thick,  and 
Gin.  broad,  of  camphor  wood,  backed  and  cornered 
with  ebony  ;  inlaid  on  each  board,  an  omanienttl 
inlaid  escutcheon  of  ebony  aud  ivory;  silver  plate 
engraved  with  initial).  The  woodwork  ia  beauti- 
fully pat  together  and  held  by  the  gluten.  Hinges 
and  ailver  apting  aecure  the  lid.  When  it  wai 
finiahed  1  gave  a  light  touch  with  a  raep,  and  some 
sprinkling  on   the  parts  respresenting  tba  closed 

tagea.  1  then  lettered  the  title  of  this  sham  book 
y  carving  in  large  printer's  type,  "  Letten  of  a 
Lady,"  tiyicg  the  experiment  of  colouring  some 
gluten  with  china  vermilion,  ptessiDfi  it  well  into 
(lie  hollows  of  the  carving,  and  whenliard,  rubbing 
tbe  letters  smooth  with  pumice  stone  ;  iinally,  a 
coat  of  tranaparent  varnish  over  everything.  The 
work  ia  aa  sound  and  handsome  as  when  made  II 
years  ago,  excepting  two  or  three  smnii  pieces 
knockedoutof  the  title  by  wear  and  tear  of  travel- 
ling. A  companion  envelope  case,  with  several  com- 
partments, much  inlaid  work,  with  feet  of  ebony  and 
ivory,  ia  made  of  tbe  same  materials  as  the  fetter 
box,  and  is  put  together  with  tbe  same  adhesive. 
Of  coarse,  all  paper  kept  in  tbete  receptacles  has  a 
pleasant  odoar  uf  camphor,  communicated  by  the 
wood,  and  is  insect  proof.  Gluten  is  mnde  thus: 
Put  a  quantity  of  new  and  pure  wheat  Dour  into  a 
piece  of  muslin  ;  tie  the  cloth  loosely  with  string, 
take  it  under  the  tap  of  a  soft-water  cistern,  let  go 
a  gentle  stream  on  the  fiour,  rub  and  aqaeeze  gently 
till  the  water  runa  cleat ;  then  open  the  cloth, 
place  the  glnten  on  a  clean  board,  beat  with  a  small 
dry  mallet,  and  turn  it  over  continually  till  tough 
and   stringy,   like  birdlime,      Use  qaickly,  aa   it 


OBWTBHB  FOB  SOFT  'WOOD. 

[27469.]— I  AM  sorry  my  centrea  are  not  old- 
f  ubioned  anough  to  please  "  A..,  liiverpool."    To 


anderttand  sketch,  imagine  two  ordinary  em' 
instead  of  ending  in  the  usual  point,  let  there 
small  cylindrical  extension,  then  the  point, 
tbe  live  centre  have  in  addition  two  pniaga. 
"idea"ia  (1)  to  prevent  ■  large  bit  of  aoCt  i 
Sying  away  from  tbe  oentrs  when  tba  g 
catohea  a  knot  or  projection;  (2)  to  knap  i 
alwaya  centred,  no  matter  bow  far  the  ccntn 
pushed  in ;  (S)  to  allow  work  to  be  leraayed 
replaced  any  number  of  times  without  rnnnmi 
of  truth;  (4)  to  allow  apiece  of  aoftwoodi 
Siad  tor  turning  by  slight  preisur*  from  I 
poppet.  The  oenlrea  are,  of  oouna,  of  "ai 
usual  ehape."  otherwise  they  would  not  hare 
inserted.  To  make  live  centre,  take  a  piM 
square  ateel,  forge  one  end  to  a  loaenge  ahala 
other  to  a  cone  ;  cut  (with  haok-eaw)  or  Ui 
two  deep  nicks  in  tbe  end  of  the  loieng^  Ion 
cone  to  fit  chnclc  Then  torn  np  &  oona  ball 
nicks,  aa  in  aketch,  and  finiah  ptonga  with  fl^ 
Tou  will  bnd  your  work  well  repaid.  Tenwi 
hardly  necessary  ;  if  anything,  it  ahould  be  Ma 


following  oommenta  by  ^e  EUclrtcal  Btrim 
New  York,  may  he  read  with  benefit  by  (boaai 
aresoauiious  to  pcumoto  what  they  call  "Uokii 
education.  "  "A  few  weeks  more,and  anewsd 
of  young  electrical  engineera  enter  the  fiaM' 
practical  life.  They  know  formula;  and  Itaai 
1   design  machi 

les  making  a  m 

.  „         engineers— that  of  tijiait 

ut  two  pieces  of  metal  in  the.  same  plsog.  I 
lea  the  real  knowledge,  the  more  one  ii^l 
link  of  ona'a  attainmenU.  Ho  much  oat  ^ 
ccomplished  in  a  technical  course  of  thrMi 
jur   years   that    a  part  ia  done    hnrrieifl|. 

^marked  that  he  had  rather  Uce  a  mui  nl 
lot  guu,  bulldog  inclnded,  'thi 


ml  HI 


'  and  conespoadingaetf-asaertioa^EMB 
rs,  onths  part  ot  the  beginner,  liajm 
ites  ought  not  to  expect  leading 

They  can  learn  i 
uittakes  are  fat  li 


design,   and  many    expensive 

will  Bt  one  to  select  out  ot  the  many  tkt 
suitable   and    cheapest    method  of  miai&i 
Justaa  adynatDo  builder  must  know  aooeM) 
current  and  electromotive  force   requiredbi 

ledge  of  all  that  pertains  to  electricity,  if  1 
maehioea  and  other  products  ore  to  beeamBSai 
sncceasful." 

VULCA-BESTON'  is  the  name  ot  a  new  artiiKi 
tending    to  combine  all   the  valuable 
aabestos  and  Indiarnbber.     It  formi 
of  the  tougbneai   of  horn,  although 
of  any  degree  ot  Hexibility;    it  ia  a  non-m 
of  electricity,  and  eMnds   the  severest  test  i 

of   the  now'  article  is   aa  a  moulded  piMa 
packing  ring,   made  to  fit  any   utedrodo 
box,  and  to  be  sprung  in  place  with  a  alight  i 
one  or  more  rings  being  used  aa  desired, and 
a  perfectly  tight  steaia   joint.    These  rinpJall 
wear  the  rod,  and  they  are  self-lubric-"^-    •* 
first  set  made  of  these  rings  has  hi 
eleven  months,,  in  a  Uartf  ort.  Conn 
on  an  engine   run   at  :'8D   strokes  pern 
is  still  in  perfect  order,     Vulcanised  asbt 
tod  packing  in  the  form  of  flexible  rope,  dslli 
will  not    shrink   or  l^ow  out,  and  ii  ■«« 

adapted  fot  use  on  loonmotivea  "  ~  ' "" 

and  in  other  places  whe're  loss  o 


. ;ngth 

ever    metalliu     packings 
nectaaary. 

A  PAPER  OD  "Slagnelii 
waa  read  before  the  Hysi 
ford  Bidwell.  This  is  an 
the   twi    ■ 


_  Hiuced   V^ 


pb, 

if  magnetised 
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is  TO  QTTBBIES. 

mtniun,  i»  ttk  inttaMt,  Uim  titit 


—In  reply  to  "  Queen  " 

no  OM  in  lapeaUng  my  pnTJuui 
fflnnoa  to  thu  qaerr,  I  ahonld 
place  the  bro&d  teeiu  witfa  reedi 
',  u  tba  Utter  eecm  mors  laitible 
at  The  fanlt  ia  nut  daa  to  tba 
ignes,    I  cnnia  to  tliii  oonolusion 

Uie  evidenoe  given  b;  the  qneriat, 
Ij  iwniethioe  wrong  with  the  in- 
uul;  ■  pertonat  cxuuiuation  will 
tba  brood-snla  recdi  oogbt  to 
tba  nuTOwec  onea  j  but  I  bold  the 
)  former    kind  of    reedi  require 

pallet  apertnrea,  and  alao  more 
required  by  the  reeda  of  narrower 
en"    wDuld  like   to  know  what  a 

be  like  in  a  good  hanuonlum,  let 
>  gat  to  hear  an  Alexandre  ioatiu- 
ileiandie  barmoaium  the  faau  ii 
I  da  not  mean  to  infer  by  tbia 
Ira  iDatrumoDta  are  the  only  hu- 

SDod  baaaea  ;  but  I  auapl; 
bannoniumi  in  which  he 


8  of  b 


d  16£t.  I 


lUH 


at    the 

3Bt  indiatinguiibable,  being  littla 
tte  of  wind,  with  but  little  reault. 
'ell-made  barmoniunu  anob  ia  not 


ueea  "  tbinka  tbe  fault  liea  in  tjit 


.tinuitloii   of  JX   Knd   PO, 

.)  — If  von  require  an  approximate 
the  following  ia  an  eaey  and  rapid 
penda  upou  the  fact  that  when 
'JaCl,  the  nitrogen  of  the 


■able  of  Dontaining  about  half-pint 
a  narrow  delivery  tube  bent  tw" 
One  limb,  rather  the  ahorter 
.ir-tight  through  the  oork,  and 

the  end  to  prevent  escape  of  gi 

nda  nearly  to  the  bottom  of  the 


e  ia  aJe 


he  cork,  and  aecvee  for  tht  ^  _ 

cotk  ia  Introduoed,  The  loDger 
'ary  tabe  dipaintoatall  graduated 
dsk  ia  half -filled  with  a  sulution  of 
uegraiQ  of  gnanoia  weighed  in  lie 
tett  tube  containing  s  few  abat  to 
■ight,  Thia  tube  ia  let  down  on  to 
the  aolatioD  ia  che  fiask,  the  cock 
eahorttubeoluaed  with  wax.  The 
0  upaet  the  tube  of  guano,  when  a 
.  equal  to  the  N  evolved  ia  driven 
jlaatad  tube.  The  cylinder  mean- 
id  to  bring  the  two  liquida  to  one 
plug  ia  removed  and  Itae  liquid  in 
9  allowed  to  run  iato  the  cylinder, 
iquid  ia  accuratoly  meaaured,  and 
for  tatnpecBture  and  presanra  ;  c~ 
— .  —  u.  — J.  _!.!,  ,  ^no„ 


vj  of  tseaaniiug  the  liquid  driven 
.tuB  may  be  arranged  BO  that  the 

by  Bdaptiag  a  Qeiihle  tube  from 
e  email  end  of  a  burette,  itanding 

water.  The  bnretto  ia  raised  sa 
ted,  and  the  volume  read  oS.     If 

give  fuller  detail*  and  iketr' 

more  aeourate  method  ia  the  i 
d>  lime.      The  ammonia  ma; 
nined  by  expulaion   with  mil 
■a   method),    coUect    in    acid  and 
all,  or  weigh  u  platiuo-cbloride 

acid,  mil  I  part  with  1  of  sod 
pot.  nit,  ignite  diaaolva  in  UCl 
ueae,  take  up  with  HCl  dil.  filtei 
ictu,  then  aoeCie  acid  until  pboi. 
d,  add  acetate  of  uranium,  £]Cor, 
;uite,  and  neigb  as  nraniuiD  phi 

K      Batteries.— 1      extract      t 

Preece  and  Sivewright'a  tele- 
C  do  not  remember  aeeing  a  sketch 
Salske'a  battery  in  the '-  B.  H.,"  I 
litb  the  following  explanation,  I 
nite  clear:— A.  ia  a  glaas  vesiel,  K 
opper,  to  which  ia  conoected  the 
V.  Over  K  atanda  a  tube,  C,  of 
ain,  having  ita  lower  part  widened 
.  into  thia  put  the  oryatala  of  the 


lulpbate.    The  glaai  veasel  ia  packed  aa  far 

with  paper  pulp,  which  in  ita  preparation  haa 

been  treated  with  aulphiirie  Hid,  and  work  np  into 

*    homoganaoni    glntlnooa   maaa.    Thia   ia   well 

eaiad  down,  and  on  it  the  alno  oylinder  Z  atandi, 

,viDg  a  neck  K  to  whloh  tba  eopnr  wiia  from  the 

it  eell  ia  attaohed,    Theae  e«lla  are  nted  upon 

the    lado-Boiopeui   line   batwean   London   and 


Teheran.  The  Baltimore  i*  a  modiGoation  of  the 
Daniel,  and  haa  a  glam  tnbe  reaching  nearly  to  tba 
bottom  of  the  jar  for  the  parpoee  of  supplying 
copper  anlpbate.  The  Eagle  battarj  haa  a  con- 
taining veaael  of  lead,  whioh  aota  aa  tiie  negative 
elemaot,  lino  being  uaed  far  the  poaitivs, — Wv. 
HOWLAND  HABT. 

[622360-SalpliiiTio  Aold  Bolbn.— In  tbank- 
iug  "  P.  I.  C."  for  bii  reply  to  my  query,  may  I  aak 
him  to  inform  me  how  the  "  bulb  with  a  little 


I  made  ?— A.  B.  C. 


[62269.]— Tnrkiah  B>tli*  (U.O.)-^!}  A  for- 
naoe  ooaatrncted  of  firebrick,  inside  jointa  made 
with  fireolay  about  18iu.  by  4ft.  Giu.  long,  and 
about  4ft.  from  firebars  to  top  of  furoaoe  (inside 
meaauremBUle},  then  following  the  fomaoe  von  will 
require  a  bot-ur  chamber  aame  height  aa  luraaoe, 
and  about  8ft.  long,  the  way  from  furnace  to  this 
ahoold  be  Bin.  by  IBin.  Then  fine  round  the  rooms 
aa  far  aa  pouible.  The  furnace  and  fiuea  ahould 
ataud  Sin.  or  4in.  fmin  wall  of  room,  and  near  the 
Soor  ventilators  ahould  be  placed  to  admit  pure  air 
from  the  outside  of  building ;  but  you  do  not  aay 
if  your  hot  rooma  are  to  be  on  a  level,  or  one  on 
top  of  the  other ;  and  also  wonld  like  to  know  if 
the  rooma  are  below  or  on  a  level  with  the  roada. 
Yon  will  also  get  more  beat  than  you  require  from 
a  furnace  of  the  size  given  above,  with  careful 
firing.  Coke  ia  the  beet  fuel  to  use,  the  fiuea  will 
than  go  longer  without  cleaning,  and  aa  tittle  coal 
ahould  be  uaed  aapoaaible.  Thia  abonld  only  be  about 
once  a  weak,  for  the  fire  ahould  be  banked  up  with 
cindcr-aab  and  coke-duBt  at  night,  with  all  dampara 
nearly  cloatd.  Then  '      '       "    '      ' ' 

think  ---  ' 


3r  week  would  be  Buffloient^   I  hai 


;oake  last  a  fortnight; 
two  rooma  were  aligjhtly  smaller  than  youn.  in 
reply  to  yonr  (2)  it  will  depend  on  the  cost  of  water 
inyourdiatrictj  in  the  east  of  London,  I  believe 
it  ta  6d.  per  thousand  gallons,  and  as  you  know  the 
aiie  and  number  of  hatha,  you  can  soon  arrive  at 
the  coat  per  balb.— BO0TL&. 

[62323.1— BuBine  Oovemora.- 1  think  "  Wood 
Butoher ''  bad  botCei  oousult  the  indices,  or  look  on 
page  1G9  of  tha  present  volume.    At  any  rate,  if 

naed  for  wood  O! 
iug,  and  u  to  a  "  lin.  ateam  piu,"  aome  explanation 
is  necaaaary.- J.  T.  H. 

[G2324.]— GtaB-aiiKiiio.— Why  not  apply  to  the 
makers,  or  procure  the  specification  of  Uie  patent? 
— C.  R. 

[GS32&.1— Joint.- Yea,   aebeatoa  sheet  ia    very 
good  for  making  joiuta   with   flanged   pipea.     It 
does  not  require   soaking  In  oil  or  water  ; 
fiaugea  should  be  bolted  together  oarefully.- 

DOH. 


The 


[62328.]— Bnmiahad   PIntad   Oooda. 

directiona  asked  for  by  "  A  Perpetual  Scbaeriber" 
have  been  given  many  times  ;  and  in  this  case  it 
would  evidently  be  neeleas  to  repeat  them. — A.  W. 

[62337.]— Alr-Pamp  V^Tsa.- If  by  air-pump 
ia  meant  the  pneumatio  pump,  no  doubt  the 
matorial  whioh  "looks  like  green  oiled  silk"  is 
eiactly  what  it  looks  like.— Xus.  DOR. 

[62338.]  —  BamovtSK  Surface  of  Indl^ 
mbber. — Remove  with  glasapaper  ;  but  it  ia  not 
necesaary- a  mere  wipe  with  a  rag  is  sufficient 
provided  there  is  no  grease  on  it.  If  not  suoceaB- 
lul,  wash  the  Burf  ace  with  mineral  naphtha. — SAUL. 
Ray, 


etch  on  p.  227,  No.  946.  which  BbonU 

guide  for  him.    He  should  ((et  tbi 

beat  oak-bark  tanned  leather  and  soak  in  soft 
water.  There  is  DO  secret  about  the  matter,  and  he 
ought  to  be  able  to  invent  any  "  dlai "  he  may  ra- 
quira  for  himaeU.— SAUL.  Ray. 


[IIEB44.]— Hand  Balla.— Why    not    get    a    sat 

—    "--    pianoforte  -  maketa,    at    felt-ixivetad 

the  only  way  to  repair  a  oraoked  Ml 

braiait;  the  altematiTe  ia  to  nnaeawont 

down  the  craok  and  drill  a  amall  hole  jurt  bayoad 

tha  limit  of  the  craok.— C.  K.  P. 

[62361.]- Boat  Vamlah.— Copal  ia  thentiulsli 
generally  used  by  boat  builders,  and  it  is,  aa  a  rale, 
applied  with  a  bruah.  It  ia  not  necaaaary  to  ramova 
the  old  varnish  J  but  it  isadviaabletogetaasmootli 
a  surface  as  possible,  and  for  that  reaaon  tha  oU 
stuff  is  often  removed.  A  quick-drying  copal 
varnish,  such  aa  can  be  bought  in  Long  Acre  nodec 
the  name  of  carriage  vamian  or  rubbing  vamiah,ia 
tha  thing  to  use.— Saul.  Ray. 

[623&3.]— I.cindad  Dloe.—Eaay  anongb  to  load 
dice,aureiy;  but  not  so  eaay  to  fiudmembaraol 
the  Jnggina  or  Mug  family  nowadays  to  be  auuked 
in  by  tbem.— Saul.  Ray. 

[a28&8.|— I.aiirtbof  BmoiT  Olotb  Sbeata.— 
This  querist  oan  have  emery  cloth  of  any  daalrad 
length,  but  they  are  not  found  in  commeroe  eieept 
in  the  ordinary  square-foot  sin,  for  the  aimpla 
reaaon  that  they  ace  not  wanted.  No  doubt  il 
queriat  asked  for  addreasaa  of  manofaotnrera  ha 
would  get  them,  and  find  the  maksra  willing  to 
make  anything  he  wanted.— HUH.  DOB. 

[62361.]— 8t«tnoB  in  St.  P»ul'«.— "G.  P.  O,'," 
aaka  what  certain  letters  mean  over  Blataes  In  tEi 
dome  of  St.  Paul'a.  Queation  really  ia.  Are  there 
any  atalnes  in  the  dome,  and  if  so  where  ? — OLD 

[6S368.]  —  Bollowa  Qnsrr-  —  This  qneaticm 
simply  depends  on  the  quantity  of  air  delivered  in 
a  given  time,  and  la  simply  a  "sum,"  Withoat 
attempting  to  make  soy  caloulatioD,  whIoh  tho 
'for  himeelf,  I  should  Say  thata 


louble- action  2- 


1.  bellows 


ordinary  36in.  pear-shspsd  bellows:  I 
simply  &  matter  for  oaloniation,  and  if  ai 
readers  feel  inalined  for  arlthmatla  they 


ably 


t  any  of  your 

a  feel  inalined  for  arlthmatla  they  will  prob. 

"  Amateur  Blacksmith."- K.  Q.  H. 

[62396.]— Pnrlflontion  of  Meroarjr< — 1  haT« 
heard  of  eleotrioally  purified  mercury,  bat  I  sait- 
not  sea  what  advantage  eleotrolyaia  poaseaass  oval 

to  b«  merely  a  dodge  to  extract  mora  money  tr<in 
tha  pocket  of  the  unwary  dentist,  to  whom  thia 
mercury  ia  apecially  recommended.— Su, 

[G2406.]— Spaadlnar  I^avl  Sepamtor^-I 
have  now  got  my  separator  running  at  6,400  rerolo- 
tiona,  and  find  that  Hr.  Boll  is  quite  correct ;  tha 
tone  when  at  full  speed  is  6  aharp.  Thia  aeema  to 
me  a  peouliar  foot,  considering   that  tha  mass  of 

have  been  to  kind  in  answering  my  queries,  lam 
tempted  to  ask  another.  The  power  of  thehorsei* 
transmitted  by  meaua  of  a  large  spar  wheel  and 
pinion  working  outside  the  bouse,  and  a  ts^sspol! 
wheel  working  on  the  abaft  whioh  leads  into  tha 
house,  and  which  drives  another  amall  pinion  ;  on 
the  shaft  of  this  a  large  pulley  is  keyed  driving 
the  "  intermediate,"  which  again  has  a  large  p  jUey 
driving  the  aepacatot.  There  seems  to  me  to  be  in 
this  arrangement  a  great  loss  of  power,  which  I 
ahoold  like  to  save.  I  sappose,  owing  to  the  oondi- 
tioQS  of  a  horse-gear,  the    first  transmiaaion  of 

Cjwer  muat  be  by  toothed  wbeela ;  bat  I  abonld 
ke  to  know  if  I  could  save  anything  by  anbttl- 
tuting  pulleys  and  belt  for  the  ssoond  pair  at 
toothed  wheels.  Of  course,  there  ia  a  vast  ifiatanoa 
between  the  SJ  ravolutions  per  minute  the  hona 
makes  and  the  6,aoa  of  tha  separator,  and  no  battat 
arrangement  may  be  possible;  bnt  being  only  an 
amateur  I  canuot  be  sure  of  it,— DOCTOB  MXDI< 

[E1437.] — PhotoKnphlo.— Uy    eipeiienoe   of 

mercuric  intaasiScation  ia  quite  lUSerent  from  that 
of  " Solar  Radiance."  I  donotfindtbatthe  imsgeia 
Btrengtbened  "  proportionally  "  but  the  revarss,  eo 
that  "entering  into  the  discasaion  deeply"  would 
hn  waste  of  time.  2.  Alum  i>  not  recommendad 
■  ■ ihiT 


etea^ 


_oughen __ _        __, 

the    ailvor    compounds. — B.fiO.,   Plj- 


,ir62437J — Pbotosraplilo. — I  would  beg  to  refer 
"Solar  Radiance"  to  a  letter  of  mine  on  "  In- 
tensifioation,"  which  appeared  iu  the  "  &.  M."  of 
August  27th,  IB66,  page  £80.  If  the  sUtamanta  I 
maoa  in  that  letter  are  oorrect  (and  I  have  never 
seen  them  questioned),  then  "  D.So.,  Plymonth," 
is  coireot  in  aaying  that  iuteusifiaation  is  the  propel 
tieatmant  for  the  negative  in  qnestion.  It  may  ba 
correct  to  aay  that  intensification  strengthens  tha 
image  profortionalty  in  the  negative  ;  but  i{ 
correct,  it  la  only  correct  in  a  certain  sense.  At 
any  rata,  when  we  coma  to  tha  print  taken  from 
the  negativa,  the  raault  ia  certeinly  not  a  propor- 
tionate strengthening  of  the  lights  and  shadows. 
The  result  of  intensifying  a  gi^n  negative  is  to 

trodnce  greater  oontrast  in  the  ligbte  and  afaadowa 
1  »  print  derived  tbarefrom ;  and  it  is  poaaibla 
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Kintcd,  tbe  ihidowB  wi!l  be  lo  bUok  that  M  deUil 
them  it  loat,  and  thii  evaD  thoagh  the  detaila  in 
the  (hadoiTi  appeared  prettf  fairl;  in  the  orijiiiial 
negatiTe.aiidslillmors  diiUnotlv  in  tlie  iateaiiiied 
negstix.  If  I  have  made  thii  olear  enough. 
"&<lar  Radiance"  will  peieeive  that  there  is  no 
need  fur  tbinDiog  the  traaipaieDt  portiont  ol  bli 
negative.  1  qniu  agree  irith  "fk>]ar  Radianoe" 
that  this  ia  an  imporlant  point,  and  ana  that  !■  not 
geoerallr  BndeiEtood  ;  indeed,  I  have  met  with  oae 

ShotogiBpher  who  aiid  he  Derer  praotieed  intenti- 
eatioB  bepanie  it  isteniiSed  the  ihadowa  ai  well 


will  Me  that  [be  itibslaDCe  to  be  paiated 
coDteqDently  it  would  oever  do  to  put  neutral  late 
on  first,  aa  that  would  prereut  the  lamiooua  paint 
ahowing  through  the  glaai.  When  wcxxliBtobe 
painted,  neutral  bau  ii  pat  on  fint,  then  lumiaoca, 
then  orer-vamiah.  The  neutral  base  ttot  only 
Uentraliaei  bdJ'  Iniurioua  eOecta  ariiing  from  any 
former  punt  on  the  wood  ;  but  alio  belpa  to  reflect 
any  of  the  laminoua  rays  tb&t  might  otherwue  be 
abiorbed  by  the  wood.  I  may  alio  mention  that  I 
am  peraonallv  acquainted  with   Mr.  Hume.— Wu. 

BowlajidHabt, 

[G!444.]-BlIUofSale.— TheStatnteofLimitO' 
tioDi  would  giTe  twenty  yean  from  the  eieou- 
tiOD  of  the  bill  of  aale,  preaaming  it  waa  a  deed — 
that  ia,  a  dooament  under  leal— and  presnmiog  it 
contained  a  covenant  to  repay  tbe  money.  Thii 
period  would  not  be  afiected  by  the  preaiuned 
abience  of  reglttratiou.  But  the  twenty  ;eara 
would  run  from  tbe  la«t  payment  of  interett,  or  of 
rauniog  an  aoeoant,  if  either  of  thtae  evenia  bap- 
peced.— Fred.  Wethebfield. 

[624GS.]— BegUtratlon.— No  advantage  oould 
be  gained  by  tbe  rcgiatistion  of  a  "  Society  for  the 
Promotion  of  Chureh  Mneio''  nndertheCwnpaniea 
Acta.  It  givea  no  itandiDg,  and  confen  no  right 
whatever  lo  grant  certifiOitee.  If  tbe  lociety  in 
Bonrae  of  time  gela  iDHaential  and  nmoerouB 
enoagh,  they  may  apply  for  a  charter,  bat  it  ii  not 
eaay  to  get  thii.  i,  Aay  peraou  or  looiety  can 
Hane  cortiGoatea  ;  but  whether  they  are  of  valne  or 
are  utterly  worthleia  i>  a  matter  of  opinion  or 
lepotation.  H.  I  have  no  experienoe  of  tbe 
"Literary  and  ttcientiliD  Inatitutiona  Act,  IBo-t"; 
in  taat,  1  waa  not  aware  of  ita  eiiitenoe.  i.  The 
feea  of  regiitratlon  are  lo  be  foQud  in  the  Acta.  £. 
A  "Deed  of  Conititution"  aboold  rather  be  named 
*' HamorandniD  and  Article!  of  Auoaiation."  — 
B.SC,  Plymouth. 

[68470.]-Wh«8l<  -wlthont  BUnff««.-No 
doubt  if  sngincB  have  eight  or  ten  wheela,  one 
D  well  have  no  flange) ;  but  in  the  New 
Valei  eoginee  there  are  only  lii  wheels,  and 
die  pair  without  flanges.  Doei  Mr.  Gubert 
think  that  iaaafe?  I  do  not.— Loco. 

[624TI.]— Ballw>7  ausTy.- U  tbe  train  oon- 
liited  of  33  lehiclea  of  12  loni  each,  tbe  total 
weight  would  be  2TG  ton>,  and,  taking  triotion  at  81  b. 
per  ton.  it  would  require  an  engine  to  eKerta  force 
of  2,3081b.  in  order  to  put  luch  a  train  in'  motion 
on  the  level.— Clem  EST  E.  Btbetton,  Cooioll- 
Ing  Buginear  Amalgamated  Society  of  Railway 
Servants,  30C,  City-ruad,  London. 

[Gi48-i.]— Ooll  Ooie.— Ineleotrical  icience  tbeie 
ia,  I  think,  eaarcely  anything  <o  little  underatood  aa 
the  aotioQ  of  tbe  bundle  of  iron  wires  used  for  the 
oora  of  indactiou  coilo.  As  in  statical  elcotrioity 
■  higher  charge  can  be  given  to  a  body  if  it  haa 

obarge  of  an  opposite  nature  to  ita  own,  lo  in  mag- 
netiam  a  piece  of  iroD  will  become  more  highly 
majguetie  if  it  has  near  it  another  piece  of  iron  in 
which  it  can  induce  an  oppoiite  polarity.  Tbui,  if 
we  have  a  piece  of  lOft  iron  (u)  lurroundMl  by  a 


^th 


I  uu\u  I  nn 


the  iron  a.  If,  now,  we  bring  another  piece  ui.  nun. 
t,  into  contact  witb  tbe  cud  of  o,  tben  more  mag- 
netiam  wUl  be  prod  need  in  a,  beoauie  it  haa  eome- 
thiag  In  whioh  to  induce  an  oppoiite  polarity  to  its 
own.  Tbe  wire  will  also  offer  mure  realstnoce  to 
the  pauago  of  the  current,  and  we  may  go  on  od 
infiaitam,  adding  other  pieoei  of  iron,  ai  c  and  d. 
'and  with  each  additional  piece  increasing  the  mag- 
Dfitism  a,  and  also  inoreaaing  the  reaiatance  of  tha 
wire  to  the  passage  of  tha  current  from  tha  battery. 
Tbe  indnoed  current  produced  by  Ihe  reaction  of 
the  magnet  upon  tbe  wire  will  be  greater  In  pro- 

Ertion  aa  the  magnetiim  of  a  bai  b«eii  luoreated 
. '  tJie  proximity  of  tbe  piecee  t  and  i.    Now  to 


apply  thii  b>  the  coil  machine:  If,  iaitead  of  tbe 
bundle  of  wires,  we  place  within  the  ooil  a  thin 
iron  tube,  and  inaide  of  thii  another  limilar  tube, 
the  fltst  toba  will  ibow  at  one  end,  lay,  north 
polarity.  The  leoond  tube  will  show  aonth  polarity 
induced  by  the  fint  tube,  and  a  third  tube  will 
ihow  north  polarity  induced  in  it  by  tha  action  of 
Ihe  seoand  tobe,  and  ao  on  ad  itifinilum  ;  >o  that 
thia  leriea  of  tubes,  although  strongly  magnetic, 
will  have  no  distioctiva  polarity,  bcoauieeach  tube 
hai  a  Twlarity  different  from  those  on  each  »ide  of 


.    Thei< 
1  fit  01 


Duld  b 


,  and  in 


nult  S! 


}und1< 


wires  is  found  ueffieient.  But 
tubei  10  with  the  bundle  ;  each  luooessive  ring  of 
wire  is  of  a  different  polarity  to  those  on  each  side 
of  it.  The  induced  current  in  tha  coil  being  pro- 
duced by  the  magnetic  reaction  ou  the  wire,  amucb 
greater  Induced  currentwill  result,  because  a  greater 
magnetism  has  been  prodaced  than  if  tha  iron  were 
in  one  piece.  We  may  still  further  increase  tbe 
magnetic  influence  by  filing  tbe  ends  of  the  bnndle 
of  wirea  quita  Hat  and  amooth,  and  annlvino  in 
eaoh  end  a  flat  disc  of  iron.  Tbia 
handle  of 


lie  of  wire  was  discovered  by  me  abont  40 
I  ago.  t  have  no  doabt  it  is  known  to  many 
n,  bat  Thava  never  aeea  it  mentioned  in  print. 


[  GZ-ISS.  ]  ~FhotoKTspli7— Vagna  Parmoln  .- 

Those  of  your  readers  who  replied  to  tbia  query  oi 
p.  3!8.  may  be  iutareited  in  the  following  from  thi 
Briliih  Jmimal  of  Pkoligrnphy  ;  but  1  hope  tha 
.1 :„  —  J. — . . .  -ijigJi  Q^j  "  managed  t- 


loJutiun,'  a  form  of  words  whose  liability  to  mia- 
nnderstanding  we  hive  before  alluded  tola  these 
paget.  It  is,  however,  quite  evident  that,  what- 
ever practical  skill  and  iheore'.ioal  knowledge  many 


general ;  for  on  reading  the  replies  to  thia  parti 
cutar  qaerj  wc  note  that,  though  six  correspondents 
have  rnahed  to  the  reaooe,  one  only — and  he  dis- 

escape  blunders  of  a  moat  egregious  deseription. 
The  subject  a  by  no  meaoi  an  unimportant  one, 
and  we  will,  therefore,  make  a  few  ptaotical  obser- 
vations  apon  it  veir  iborlly."  No  doabt  tbe  obier- 
vatloui  will  be  highly  iatcrestiug  when  they 
appear. — P.  J.  L. 

[C25O0,]— Lathe  Band*.- For  loma  time  1  have 
naed  cotton  band  Jin.  diameter  on  a  3in.  Britannia 
Co. 'a  No.  13  lathe, Joining  it  witb  what  laitors  call 
a  "long  splice."  I  thus  avoid  the  "thud"  of  the 
hooks  (of  got  bande),  passing  over  the  small  speed 
cone  ;  but  my  greatest  comfort  has  arisen  from  tbe 
use  of  a  tightening  or  "  taking-ap  "  pulley.  By  a 
light  lightening  pulley  (running  againit  the  elack 
side  of  Land),  almost  auy  ^ 

band,  and  the  band  can 

apeedlospeed  without  a         _  

whether  the  band  will  be  eiactlv  the  right  length 
for  any  pair  of  grooves  ;  buttheabipe  of  tbe  groove 
is  of  very  mnohareaterimportaoce  than  tbe  diameter 
of  the  band.  The  grooves  are  neirly  always  roods 
too  flat,  or  open,  and  it  is  very  hard  lo  convince 
oneself  in  turaiug  them  that  they  are  not  getting 
00  deep  as  we  work.  The  groove  should  bo  of  an 
iiigle  of  ib'  M,  and  thia  will  be  found  Co  hold  well 


u  be  readily  shifted  from 


a  i  gut  or  6in.  rope. 
[r>2i^(l'3.]  —  HlKh-Speed   Bleotro-Hotor.  —  It 

lay  inlercit  "  Eleotrician  "  and  others  to  know 
liat  all  tbe  electric  lamps  (icraodeacent)  in  the 
our  main  courts  of  the  Newcastle  Elbibilion  are 
feil  from  Parson's  high-speed  engines  and  dynamos, 
or  rather,  iteam-turbines  and  dynamos  combined. 
They  are  eaoh  running,  I  believe,  at  about  !i,O0U 
reva.  permin.  I  thinli  there  are  17  maabtnes  in 
all  I  bat  leveral  are  spare  ooea,  in  caae  of  a  break- 
down.—G.  Ralph,  Nowoastle-on-Tyne. 

[G35DZ.]— Blgli-Speed  BlaotrD-Hotor.— I  am 
much  obliged  for  the  information  'given  by  oorre- 
iDoudenta.  Would  Mr.  Bottone  kindly  describe 
the  prineiplBot  the  fuimof  motor  be  recommends  ? 
I  have  looked  through  soma  of  tbe  later  volumes 
of  the  "  B.  U."  without  finding  a  description  of 
thie  form.  The  work  would  not  be  heavy,  and 
would  be  quite  nniform.  The  axis  of  the  ormitare 
must  he  truly  vertical,  as  the  machine  driven 
(about  401b.  weight)  would  ba  attached  to  upper 
end  of  spindle,  the  armature,  shaft,  and  machine 
being  practically  one  piece  revolving  vcrtioally.  I 
think  a  portion  of  tbe  weight  might  be  taken  oS 
mg  by  a  magnetic  arrangement  acting 


who  uaderataoda  tl 


good  or  better  than  ever.  The  jarring  on  the! 
string  is  probably  caused  by  tha  aide  liuinga  ( 
blocks  being  loose.  I  badmy  violin  rebnilt  in  til. 
manner  and  ittumed  out  fint-clui.  With  leipK 
to  the  oost,  that  depends  upon  whom  yon  employ 
if  yon  send  It  to  a  >'  West-end  ibop  "  the  chug 
would  be  about  twenty-five  shillingi.  whereat 
working  repairer  would  be  glad  to  do  it  for  a  thin 
of  that  price.  I  had  mine  done  by  a  nun  laomii 
musical  circles  ai  "  Bermondsey  Craven,"  nd  i 
cost  me  eight  sbiltiaga.  I  would  forward  ■■  Belli 
Radianoe  Mr.  Craven'i  address,  but  I  hivm 
fortunately  lost  it.— Old  Klotz. 

[B251G.]— Tangent  OalTanometar.- Why  M 

teat  tbe  accuracy  aa  you  wind  tbe  ooil,  or  mskii 
preliminary  eiperiment  ?     This  is  easily  done  b] 

icting  the  ends  of  a  long  enough  ImgUmt 

..  __ed  wire  to  the  terminals  of  a  cotutont  battery 
and  then  note  the  deflection  with  t,  3,  3,  .tD.,tiinii 
round  rings,  ontil  the  deflection  reoohes  Ctr'orTO'. 
Of  course,  the  current  must  be  run  throulitlH 
whole  length  of  wire,  whether  there  ia  onlrni 
tnrn  rouDd  ring  or  twenty  ;  and  tbe  ramaindird 

vanometer.  The  tangent  of  the  deflection  ihonld 
increase  proportionally  with  the  number  of  Iotk 
My  eipericnce  ii  that  witb  a  ring  of  .diameter  En 
times  length  of  needle  there  is  an  error  of  3*  wba 
tha  defection  has  reached  4r.  AIM  that  wjtti 
ring  eight  timea  length  of  needle  in  diameter  dx 
reading  op  to  40"  deflection  is  as  correct  as  I  CMk 
read  off.  A  ring  twelve  times  length  of  needltii 
diameter  is  generally  considered  practically  VnisX 
I  hive  uied  a  stout  brass  wire  \  but  a  strip  of  bna 
wbieh  forms  a  lone  of  the  sphere,  having  tb 
needle  for  its  centre,  is  theoretical!?  batter.  Tlu 
mean  diameter  Is  aiso  more  correct  with  aiUi| 
than  with  a  wire.  With  respect  ia  the  moltiil' 
ooil,  it  depends  upon  how  weak  yoai  oarrent  ■ 
and  of  what  potential.  You  oonld  make  the  m 
■trument  very  much  more  sensitive  by  winding  ID 
turns  of  No.  ^8,  providing  that  the  ceaiitance  (at 
16abms)aoitldnolbea<erionaadditioD.  Ify0D«u 
to  calculate  the  strength  of  your  currentaia  ampin 
from  tbe  reading  of  your  galvanometer,  it  isuiefl 
to  remember  that  in  England  a  single  ting  Ton 
diameter  should  deflect  a  tangent  galvanomsurll 

HJcm.  diameter  would,  perbspe,  be  more  eMin 
nient  than  a  Ulicm.  ring.  A  deBeotion  of  4:i'wgd 
Dorrespond  to  u  amperes,  and  since  the  tangsoll 
45°  =  Boity  it  would  only  be  necessary  to  moltill 
tbe  tangent  of  any  other  deflection  by  &  to  get  tl 

multiple  coil  of  ^5cm.  diameter  would  give  id 
Qectioa  of  46' with  an  ampivre  ourrent;  hence,] 
turns  would  give  the  same  defleotion  with  jnloo 
fourth  of  inampi^ie,  100  turns  the  same deSectic 
with  one-twentieth  of  an  ampbre.  The  reido| 
when  using  tbe   multiple  coil   would,  therefor 

there  are  turns  on  the  coil  to  get  the  current 
ampi!rBa.-A.  N.  S. 

[62619.]- Length  of  Throw  for  Sin.  Lathe. 
I  Ifainlc  S.  Urey  will  notice  that  1  took  theM 
throw  when  1  gave  4in.  and  liiu. ;  whilit  the  ctk 
correspondents  measured  to  the  centre  of  crank 


401b.,  I'm  B 
think  that  much  too  heavy.  &01b.  for  a  lin.Utl 
andSOlb.  for  a  6 in.  would  be  about  my  idea;  k 
it  with  trav.  mandrel,  not  more  than  701  f.— F.  A) 
(62J1».]-Len8th  of  Throw  for  5in.  I^lb 
— Practically  the  only  way  out  of  the  difEoaltj 
to  sell  tbe  shaft  and  gi't  a  new  one.  YoddV 
use  B  back  lever  ou  treadle  shaft,  such  as  HS 
American  lathes  have;  provided  you  can  brinf  Ii 
shaft  nearer  tha  ftont.  In  your  case  tha  l«" 
would  have  to  be  longer  than  tbe  treadle  il  tri 
front  to  baok,  lo  aa  t*>  shorten  Ihe  rise.  The  thrr 
of  no  lithe-shaft  should  exceed  S^in.  HjVf 
lathe  has  a  l)in.  throw,  so  ^Jin.  ought  tobeiiiil 
L   , r:_     ...,._       .      >..     -lUAKEsrsii 


Lutiioh 


uatr.  II,  Dresden. 

.] — HarmoniiiniB.  —  As  tbe 


for  12s.  a  Eet  of  HI  notes,  it  is  hardly  worihll 
querist's  wbile  to  entertain  the  idea  uf  ssb 
harmonium  reeds,  and  I  do  not  think  it  wooldp 
the  qaerist  to  attempt  the  job,  and  very  ft 
persons  would  have  tbe  patience  to  give  instrutii 
fur  making  reeds.  Tbe  best  advice  I  ran  |i 
"Musical"  is  lo  recommend  him  to  pnrchawl 
reeds  and  not  attempt  <o  make  them,  and  il  iill 
the  best  policy  to  buy  the  best  reedi  (Bsteie'i 
Turban's),  and  the  ptit:e  ia  certainly  very  raaioiiab 
— G.  FBYEB. 

[G*5S4.]— Oaa  Oooklnr  Banso.— If,  u"ni 

don  "  says,  tbe  enamel  chips  oil  hia  range,  and  II 
il  by  one  uf  the  best  makers,  the  beat  thing  b>  ■ 
dais  to  send  to  the  maker  for  platea  to  replace  ■ 
faulty  one<,  which  will  be  done  withoot  obaiga. 
certain  small  percentage  of  (Uamela  will  give" 
in  use  and  every  maker  ia  liable  to  tbii.  1 
/'best'  makers  supply  other  platei  withoat  dn 
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•0  tli>t  "  Handaa'a  "  o^jeotloa  ii  Dot  a  very  arrioui 
eov.  Whim  an  oven  hu  b««D  onoe  aaed,  tha  lining 
MonoC  bs  animsliftd  with  an;  asrLaiaty, 


A  way  ii  to  giri 


the 


it  at 


b  ioiids.— Thos.  Fletcheb. 
[6353I.]—PltotoBr*phla.— Too  mnch  uumonia 
maj  bava  baea  naed  in  th«  dcvalapcr;  this  troald 
anaa  a  yalloir  ataio.  Try  ferrniu  oialita  da- 
Taloper,  and  yon  will  act  quiok  piinting  negatiTaa 
wttBontanyitain.— J.I1A.TIUES. 
\  [63531,]— PhotOKTftphla— I  tbinlc  that  the  fog 
or  jellownaaa  at  wbioh  ; on  compliia  ia  rathar  pro- 
daoad  by  oTgr-deTclopmcnC  thati  by  aaytbiag  site. 
Tha  make  of  plataa,  however,  may  have  something 
to  do  with  it,  ao  if  other  remediea  are  cnavailing 
JOB  misbt  ohuge  them.  If  yon  wiab  a  fine  pearly - 
|(^aaIlHirIaaDrei»nunendaiadadeveloper,iaiih  u 
Bwtman'a.  Anyfarmnlawhioh  haa  todium  anlphlta 
initio  additioD  to  aoda  carbonate  will  do.  If  inlphita 
laamittad  the  ao^oa  ia  rapid,  and  yellow  ncgativea 
iMnlt.  With  thii  developer  bromide  ia  rarely 
ai  the  aolphnroni  acid  in  tha  Bulphate  ia  an 
ie  rMtniner.  Baatmau'i  developer  with  a 
.not  a/ofrfJ,dBvelopmont  will  give  negative! 

I  MMmble  thoaa  prodnoed  by  ferroDi  oxalate. 

X  think  yon  ought  to  vary  yonr  ;>yro  aosording  to 
€Epamze.  For  a  normal  balf-pUte  I  take  6  grains, 
Alt  ttndar  S  to  4  graini,  and  for  ovir-eipuaare  I 
hsTi  na«d  12  to  13  graiai  before  getting  printing 
dauit7.  I  append  tbe  formala  for  a  giK>d  aoda 
daTelopar  (Bastman'a) : — 

Water  (boiling) 

Sodiom  inlphite  

Sodinm  oarbonate  

Pjrogallio  acid 

iradd 


3  X™^"*  ^  "*'  °'  dilated  ilevelopar. 
nggeatioELa  will  boot  me. — AilATE.i.it. 

[62531.]— KKohlne  fOr  SUoIdb  Fat  Bkoon- 
Wonld  not  the  "Hlaihing"  alicpr  do  (price  on 
guisca)  that  waa  ibown  at  the  Colonial  and  Liver 
aool  Bxhibitioni  by  Fradario  Baptv,  Gieeowioh 
1-T.  P.  a  T. 

[S2H0.]— PhotompUo.— With  the  lens  de- 
aoiibad,  wbieh  worka  at  —  ,  an  aipoaare  ol 
Zmo.  ongbt  to  be  inffioient  f or  open  landioapa  attbii 
Uiw  (d  yaar.  Tbe  fanlt  ma;  be  in  the  davelop- 
mmaX;  undar-development,  or  tooweakadaveloper 
wlU  oanw  flatnaa*  of  ii  ' 


mage.— J.  Latiueb. 


MBtiKl  at  D.    For  a  Itin.  bit  tbe  ateel  ahaald  ba 

IMa.  by  gin.  or  )in.— A.  F.  Shakebpkak,  Lat- 

tShaiutr.  14,  Drewieru 
[SSMl.]— BaOfSoiiDd   Blti.— T  make  all  the 

lanar  liuB  in  the  aame  way.    For  a  ](in.  j 

Dbit  get  apiase  of  beat   'Jm.   octagon  steal, 
fantad    to  taardaa  well.     Cammenoe    by    beating 
down  the  edna  of  angles  at  a  mild  best  for  3i 
4iii^  and  work  down  the  long  shank,  leaving 
laMt  iin,  thiok,   at   amooth    as  poaaible,  and  aa 


• 


straight  at  an  arrow  fmm  boas  to  tip ;  rsdaoe  i 
the  lathe  to  a  aiie  sbcve  proper  gangs  for  fini 
finish  and  Gt ;  with  half-round  file  shape  the  curve 
cd  neok;  with  large  fiat  Hie  the  semicircuUr  par 
which  mnsC  not  exceed  1^  diameter  of  circle, 
makamine  by  tbe  accompanying  diagram  ;  tborongh 


I62M5.]— Itotha.- 

thatt 

"  iilver-fiih  ■'  ,         ._    ^ 

tol>;haregga.  Even  newspaper  will 
«te  no  Isolas  ia  it,  or  open  iainta 
T.P.S.  T. 

[6234S.]— Lnnar  DiawlnKi.— This 
Z  atikenjlanac  drawing*:— If  the  re 
"   "  '    '    ia   atmple— ij:.,   not 


-Boa 


lining   manj 


it   the  fact  tl 


lietaila,  I  simply  mark  on  my  aketob-bouk-  the 
chief  objeoti  al  the  contour,  taking  care,  by  eye 
nation,  to  have  them  at  proper  diatanca  from 
other  and  from  the  centre.  I  next  join  lightly 
a  objects  by  a  pencil  mark  and  then  oarefnlly 
[line  if  the  aspect  of  the  ngnce  correaponda  to 
of  the  object  to  be  drawn.    Nearly  always  I 

obliged   to   mske  corrections.    When  I   am 

satisfied  with  the  general  resemblance,  I  perfect 
.by  adding  smaller  objects  craten, 
monntaini,  peaks,  salient  and  entering  aaBlaa,il:c.  I 
then  come  to  the  interior  objects,  and  give  to  each 
ts  proper  place  and  propartione.  If  ibere  is  time 
[  now  go  over  the  whole  region,  carefnlly  watohing 
or  the  moit  minute  object!  I  can  detocC  Some  of 
hese  require  loag  watohing,  and  many  others  sre 
iften  only  snspectod.  To  tbia  psrt  of  the  work  I 
.ttaoh  tho  greatest  importance,  because  the  real 
value  ut  a  drawing  is  measured  by  the  number  of 

We  most  never  lose  sight 

lallest  objects  we  can  dateet 
la  oere  are  auu  large  on  ibe  moon,  and  that  it 
only  among  these  faint  objaota  we  can  reason- 
nbly  expect  to  Gad  changes.  If  the  sketch  it  to 
!  a  shadow,  this  is  done  the  very  last.  anacoonnC 
iU  fast  rapidly-ohanging  form.  When  the 
(ibject  to  be  drawn  is  large  and  complicated,  I  first 
neleot  tha  most  central  object,  and,  taking  it  aa  a 
centre,  I  determine  the  angular  poiiticns  of  the 
chief  objects  on  tha  walls  by  means  of  a  "wire" 
in  one  of  my  eyepiecea,  and  the  position  olrole 
tttacbed  to  the  eyetabe  of  my  tolescope.  I  then 
compare  the  diitaaces  of  these  objeata  to  the 
intra  by  means  of  a  micrometer  of  my  own  making 
id  fiaith  as  above.  This,  ot  oourte,  requireamuoh 
_ora  time  ;  but  it  becomes  less  and  less  necessary 
as  tha  eye  scquirei  the  capacity  of  estimating  dis- 
cancea  more  oorreotly.  1  use  ordinary  paper,  pen, 
and  ink,  and  if  there  are  shadings,  they  are  done 
either  with  fine  lioaa  or  with  an  ordinary  pencil. 
~'he>e  sketobet  are  eorreotty  copied  in  a  bock  as 
joa  aa  poistble— tbe  touaer  the  better— and  i 
rom  this  book  my  drawings  sent  to  "Oars" 
lade.  The  dimenainni  of  the  sketobet  are  re 
ited  by  the  amount  of  details  they  are  to  conti 
These  must  be  neither  too  crowded  nor  too  v 
tpart.  There  ia  a  tendency  to  make  drawings  too 
•mall ;   but  a  large  outline,  with  simply  a  blank  '"- 

tide,  or  nearly  lo,  seems  to  me  very  odd.    We 

[teed  to  learn.    I  hope,  tharelbra,  othera  will  aniwer 
this  query.— C.  H.  Ga  cdibeut. 

rGZotS.I— BlMtrlo  Kite.- In  the  Snt  plaoi 
silk  is  a  oad  oondnotor  of  electricity ;  next,  hoi 
sonld  a  kito  revolving  npon  a  central  aiia  be  made 
to  aaiuma  the  angle  reqnisito  for  its  ascent,  and  of 
what  nsa  would  ita  revolving  be  at  relates  to  tha 
attraction  of  electricity  from  the  clcudt  ?  Finally, 
i*  be  not  well  aware  that  th it  would  be  an  eices- 
tlvely  imprudent  and  dangerout  experiment?  I 
would  tuggeit  that  instead  he  might  erect  s  tall 
pole  ia  some  Geld,  attach  to  this  a  copper 
with  a  pointed  top  to  it.  and  leave  a  break  of.  My, 
lin.  in  laid  wire  at,  say,  6tt.  from  tbe  gronncL  and 
when  lightning  seems  to  be  abont,  to  watch  the 
result  and  report  progrest. — A.,  Liverpool, 

[CS549.]— Blectrto  Kite.- Tour  kite  is  too 
small  to  carry  its  string;  you  can  make  treally 
good  one  with  Tnatur  silk  ttretohed  on  a  frame, 
English  ihape,  about  tlft.  or  7ft.  long  or  larger, 
""- " draw  the  finest  wire  in  tha  world. 


The  natiret  ci 


aertod  ii 


c  let   go' 


string  11  bettor  tbaa  the 
a  wet  line  (this  it  soon  dried 
was  a  schoolboy   »nr  lectu 
electric  kite  covered  by  seve 
the  Timti,  the  line  armed  with  ttout  brti 

high  np  it  was  fastened  to  a  post,  and  before 
•   •         ^-    iharge.  The, 


shops  wb( 


IS  toys.- Bob. 

!  soientiBs   playthio, 


.  man  need    i 
rn  out  that  vl., 
of   those   imall 


[6'>6.<-')].— FrlntlnK  White  Bmunel  Slnla 
witb  Nkiiiea  and  Numbera.  —  A  good  man 
proceaset  have  been  proposed  and  patented  fc 
efleoting  thie.  The  most  t-jccessful  I  know  of  i 
the  following:— The  design  or  intcripCion  to  b 

plate.  Thit  is  coated  with  a  preparation  cuntaii 
ing  the  culcured  enamel  to  be  used.  A  sheet  of 
prepsred  paper  Is  then  placed  on  the  copper  plate, 
and  the  whole  aubjaoted  to  the  action  of  a  ptea-  " 
which  tbe  surfaces  are  heatod.  The  paper 
which  the  design  is  now  printed    '  '  * 

the  copper  plute,  aad  made  to  ad! 
to  be  ornamented.  Soaking  the  paper  in  waier 
allows  it  to  betaken  of!,  the  design  remaining  on  thp 
article,  which  is  baked,  to  at  to  fix  tbe  futible  pig 
mani  on  tbe  coat  of  enamel.  Designs  of  any  kind 
can  ho  printed  in  this  wsy.  Another  method, 
which  it  very  reliable,  when  it  is  only  required  to 
print  unc  or  two  letteri  or  numbeii  on  an  article. 


:hea  impressed  on  the  article.  Powdered  enamel 
■  then  dusted  over  the  imprint,  the  eicest  wiped 
,a  with  cotton  wool,  and  the  article  baked.  This 
oelhod  tnoceeds  best  with  flat  or  only  slightly 
curved  surfacat.  I  think  it  well  to  tay  that  print- 
ng  processes  only  pay  where  large  nambera  of 
.dentical  articlea  have  to  be  produced.  The  capper 
ilatei  are  eipenaive,  and  a  good  deal  of  eiparience 
ii  required.  Where  only  a  few  articles  are  wanted, 
,t  is  best  to  do  them  by  hand,  using  the  ssme 
uethod  at  that  employed  by  paintera  on  porcelain, 
:4hould  Enameller  wish  to  kaow  ocst  of  plant,  and 
'here  to  get  it,  let  him  advertise  hia  address  in  the 
ixpennj  Column,  and  I  will  write  to  him  giving 
lie  name  of  a  manufacturer  in  Staffordshire,  wlio 
applied  many  of  tha  Continental  enamellara 
esidet  myself.— Co  n-KU. 

[G2i)56.]— Uldland  Bnslnea.- 1  give  som 
dimensions  of  engine  No.  I7S7  called  Beatrice,  a 
given  in  the  oScial  catalogue.  Diameter  ot  engine 
and  stroke,  J8in.  by  2Sin.:  dismeter  ot  oonplad 
irbeelt,  Tf t. ;  workiug  pretiare,  IbOlb.  per  square 
inch  beating  surface  :  firebox,  lJOsq.ft.j  tubes, 
],I&Otq.ft.  =  l,2aOtq.ft.;  water  capacitv  of  tender, 
.!,S50  gallons;  coal  apace,  i  tons.  Hoping  the 
nbove  will  meet  "  Locc's  "  requirements. — 
1.  Y.  J.  E. 

[GS56D.]— Woodsn  Plattara.- Use  sycamore  or 

holly  for  these,  and  mske  plankwayp,  as  thay  aia 

liable  to  split  or  warp  — T.  C,  Urittul. 

!( 

mid  be  of  general  intereat  to  the 
readers  of  the  "  E.U."  A  complete  description  of 
the  process  used  in  enamelling  hollow  ware,  o( 
sheet  iron,  or  of  cost  iron,  would  occupy  mora 
■pace  than  the  Editor  of  onr  excellent  paper  might 
ba  able  to  spare.  Enamelling  iron  is  one  of  the 
most  delicate  piocetrei  I  know  of,  and  the  cautet 
which  give  rise  to  taitnres  and  produce  goods  ot 
lecond  quality  are  innumerable.  I  may  tell 
"  Viator  ''  that  if  be  iuteadt  to  mannfacture  thia 
kind  ot  goods  he  mnst  be  prepared  fur  a  great  deal 
of  hard  work.  Unfortunately,  there  are  no  books 
an  tha  aabjeet — at  leaat,  of  any  practical  valne. 
Host  anamellera  are  simply  working  emplrieal  re- 
dipea,  and  God  from  time  to  time  that  mattara  go 
wrong  with  thea  withont  being  able  to  datannin* 
where  the  diacrepancy  lies.  1  apeak  faalingly  On 
Chittnbject, having mannfactnred this  kindoigoods 
for  several  years  at  therate  of  twenty  tone  monthly. 
Enamels  are  in  reality  boro-iilicates  of  alkaline 
and  earthy  bases,  to  which  sny  oolooriag 
oxide  may  be  added,  or  which  may  M 
rendered  white  and  opaque  by  tha  introdactlcn 
cfia  certain  quantity  of  anhydrona  oxide  of  tin. 
Bnamela  vary  considerably  in  composition,  aooord- 
ing  to  tbe  metal  tbey  are  destined  to  cover,  those 
For  cast-iron  melting  at  a  much  higher  tomperature 
tbsn  those  for  sheet  iron,  Several  coats  are  often 
required]  but  in  all  cases  the  metal  mast  be  Grit 
Duvered  with  a  glare,  which  enables  the  real  enamel 
to  adhere.  Enamel,  as  it  is  ususlly  made,  would 
not  adhere  to  the  metal  without  this  intormediate 
[loating,  which  ia  generally  tormed  "  masse  "  on  the 
Continent.  I  think  it  well  to  mention  that  on  the 
eomposition  of  this  masse,  and  its  proper  firing, 
depends  the  ultimate  sucoets  uf  the  whole  process. 
I  have  been  able  to  produce  masse  which  would 
adhere  firmly  to  a  sheet  of  iron,  even  after  it  was 
bent  double.  There  are  two  ways  of  applying  the 
enamel  to  the  articles  to  be  eoatod  :  either  by  dnst- 


nsed  are  what  ar'e  called  muflie  furnaces,  the  goods 
having  to  be  protected  from  the  contaot  of  redneiag 
gatea  during  the  baking.  The  fucnaoaa  are  of  large 
■iie,  and  have  aalidingdcor  in  front.  The  article* 
coated  with  enamel,  and  thoroughly  dried,  are 
arranged  on  agrating,  which  ii  placed  in  the  furnace. 
The  heat  cannot  be  too  great  ;—Jd  fact,  tbe  more 
quickly  enamel  is  fused  and  glaied,  the  better  and 
the  Btronger  will  the  article  be.  With  catt-iron, 
the  time  of  baking  will  depend  a  great  deal  on  the 
weight  of  the  articlea  ;— in  the  case  ot  wrought  iron 
from  five  to  thirteen  minutei  for  each  coat,  acoord- 
ing  to  heat  of  farnace  and  hardueu  of  enamel  Bsed. 
The  men  in  charge  uf  the  f  uanacet  estimate  the 
time  required  by  the  colour  of  the  grating  which 
■upporta  the  articles,  and  seldom  mske  a  mistake, 
Wuh  reference  to  vetselt  for  bstteriea,  many 
attempte  have  been  made,  but  with  indifferent 
auccess.  Very  nearly  all  enamelt  are  diitolved, 
more  or  lets,  by  mineral  acids,  and  the  coating  ia 
thus  destroyed.  Besides,  the  smallest  pinhole  la 
the  enamel  will  allow  tbe  BCtd  to  act  upon  the 
metal  beneath,  and  cause  the  whole  costing  to 
strip,  at  least  in  a  great  many  cases,  I  made, 
however,  tome  years  ago,  tome  large  photographic 
derelcpicg  diibcs,  and  these  were  quite  aucceatf  nl. 
Theonlyaiffioulty  I  hsd  to  contend  with  waa  to 
get  the  edges  well  covered  with  enamel,  ao  aa  U 

had  »a  m.%Snii.  la'C^i'.  ■^li.^Aftv*-'*^'^''' **^'™^  "^ 
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h^^  sh#  fi>r^|^MlljE  mar  W  of  fi>m«  a*«  to  '*  Viator." 
ShouUi  h»  winh  for  more  information,  and  »hould 
onr  Ku'.tor  Ke  inoJincii  to  tp^re  the  spaoe,  I  tkall 
be  m«wT  hapry  to  a««i«t  him.  I  am  not  sufficiently 
(\>BvimNsl  that  the  anbjeot  has  interest  for  the 
mi^^ntrof  "ottw."  othor<ri*e  would  hare  *eat  a 
aerie*  of  artiole*  deforibin^  the  pcvveftfea  in  al? 


[»5o71.]^SIinokinr.  —  A  rerj  common  eom- 
plaint,  arising  from  torpid  Urer  and  indi^itioa  in 
cv>ld  wet  feasoni.  Take  two  or  three  simple 
rha>»arb  pill*  daring  the  day.  or  a  teaapvjonfnl  of 
pyretic  slline  early  in  the  coming:  waah  the 
month  daily  before  and  afur  meals  with  dilsre 


TJNAKSWEEBD    QUEfilEa 

Ac  ■■mini  md  tUim  9f  fiMHit  wMdb  rnMSm  «■» 
/•r  >M  «Mii  crv  tajerf «<  te  IM«  IM,  cud  fr  40 


answered  6S090,  '<  Bootk," 


i.SSL 
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.  ,. ^ lgll_. 

jM^-* !   7v^   ..'    >e  Aj.«  i,ft.i.    »    .:   f-«.*i;;  ;s  U-4    «i7v»ar* -.iaz  :z-t   :i  ui:r:  f.cms     2xe  ix*  L.itf-    u-j*'  .mIj.-wm  r*;zMlijMi cne  w^iald  need  to  knowwbit 
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No,«H67.    HopinglH .    .     _ 

:  WadDflU,  bal  u  I  «m  not  mqatk  at  ■  huid  ■•• 
aOta,  will  job  kiodlj  Lnfotm  mi  il  II  li  poHlUe 


am  tUi  prliolpls  tvlsa  thit  o[  tha  due 
'  It  I  umi(«  tb«  laUs  pillaii  »ca>rdlii( 
11  it  Idoium  Uu  holrtlDK  panr  mi  run 

of  trnsk  ud  lant  lib.  (loslDdlng  lib.  welg 


1.]— fltnm.  — What  amoDiit  ol  aabls  lect  la 
mnld  an  angina  ol  dcaerlpUoD  below  oie  Mr  boor 
andcagloajT  Hfgh  preaiDn  ayllnder  lUa^  Ion 
a  BTllDdac  <M1b.,  nTDlallou  par  mlnuta  70. 
il  hoiM-powtr  imn.,  boUai  preunn  Hlb.— A.. 

1.]— If  OTemsnt  Wanted.— Woold  aa;  nadar 

B,lbai«Ii|]e»Ertabsot  inch  nibapalbat  It  »iii 
to  raalit  tha  praiaara  ol  the  Bprlng,  a'-*  -' 


Hiprtogw  pnll  Ihe  »hwl  partly  roood  bj  Ian 
Bid  blip  ma  wllb  Iba  aUTD  dlScultj.— HiDRO. 
t]— Carbon  Wlra.— Wlut  ]■  IM  carbon  wire, 
■ad  In  Iba  pvignph  Irom  AmtHeait  Bnffintert 
And  hov  maaj  (hi  wm  "  Ihg  wbolo  laagUi  at 

1.}— Beth  Tham&a   Clook.— Can  %ot  cloch- 

H  DoLw  iIcIiIdk?  t  BDd  11  qnlta  Impfwlbla  Is  do 
CUT  work  wkb  It  Id  Oierooin.aiid^f^t  tbaE?a]~~*~~ 
BCvdlDglj  niilul  tbal  I  ibould  tsry  mu^li  11 


I.]— ForoB  of  Blow.— Wn»t  li  lh«  force 
1  poBDiIi  piudoced  Bj  a  bodf  weighing 
■Ihroogh  ttealr  horlioBtally  al  tba  rate 

it  lot  Irtding  aniwer.—O.  W.  V.  B.' 

a.1— Dutch  LniiBiiare.— How  da  Datcb  pro- 

nl.  ax  Id  Uilging  V— Weald. 

r.]' Small  Scale    FIiatOBTephr  darlnB 

HS  of  Faxls.— DurlDg  tba  aligo  i>t  am'-    — 

la^owi,  lettere.  Ac-,  were  photographed  r 


I  phatagrapbj.  I  luve  BDOght  iDfotmatlDq.  aqd 


Pbijlologj  and  A 


HDiia  Donaghadn 

-ord'uSiVr^hedi 
ftaaprHtlaalljlD 

'■B.M 

'  Parhapa 

haTS  a 

Duma  for 

ngalloo 

purpoiM, 

large  (or  tba  bore,  or  are  they  tha  rceoll  ol  tba  >j(leni  ol 
boring  7— LtnciiiTSit. 
[£9411.]- Steam    IiennEb.  BiiKinei.— I  am  tcid 

small  p.iwei  lauDoUe)  ttun  ara  compoondi.    Tbe  eiplBDi- 

cnslnaa  tba  clHtmnni  are  Uled  wllh  aibaitlt  aCtam,  oom- 

Sropaitioiu)  up  Mot  naar  boiler 
ag  wara  adoptad  then  iroaldDot 

..   ._. .     unukathlapoHlbla.aBdlbalOK 

bi  lllllng  up  olaaraooa  vllh  lieata  iHam  wonla  bdIUIj  Bin 

. ._..v ijBniUm.    1  doni  aee  ihb.  and  wonld  bo 

DimatloB  uid  trplcel  ~   


t^s« 


-ln|._. 


'^\b  uka 


gf™""!!^*" 


gsTlefUc.BolMBe' 
w,  10  that  no  light  li 


Will  bs  klndlf  aiplalD  Ihe  wbarelore  ( 

[M613,]-TliBrmopUe.  —  Will   l 

daKTlbe  tba  ib<rmoi>iia  lliat  he  menl.__. 

ol  ITay  90lh,Baplr  «IM1.  aa  I  thoald    1 


Baplr  «l 

snttonadTbot  it  le  quita'ool  fl"pi7nt.~Wnrba'kiind'ij 
f  what  TOltall  gara,  and  what  ampere,  and  arhalap. 
nlgbt  aipaot  with  Bblppay'i  battiry  l^not.  It  I  haatad 


[S3<U]— bolder  for  BUvar,  and  the  Bert 
Soldertng  Uedlani  for  Silver.— Will  one.  or  eome, 
dI  the  kloilf  akpUFU  eorraapoodente  ol  "  Onn"  plfc 

bdit  flux  to  OH  wben  eolderlng  lUier  Mtldee  wltb  the 


Ciaeit.]  -Eleotro- Waff  net.— 


U  mj  tfnin   help 


aiparliB. 


vUl  be  tba  appRulniata 
[gKlt.l-Snake  Bit  ee,— Will  *  Soi."  or  aoina  oibar 

naks  bllaa.  li  Ihe  polHn  )n  alt  tatka  tb«  wuDor— 
[ess  17-1— NoiM  in  Oaa  Keter.— Will  lomeklnd 

SDiedj  lor  a  walliuEbol»U(ub  rorolutlonol  tba  drum  T 


[MSlS.I-Dynamloa.  —  What   i 
(all  at  clJflUinlLTBIiMl,   re'oiTlog  at 


[03«».]-  Kesbede.—! 


[e3al4.J-l 

.   ,     .  iroi'ma'irit''li  JiMlbVi 

le  the  Dolei.  lor  an  oiBnluotle.  ud  bow  to  arnnge 
ii?-J.T. 
[03«».]-  Ke>bede.~I  hi'e  a  larga  Dumber  ol  kejbedi 


—U.U. 


[Oseil.]— Faet  Faint.— 1>  there  any  [ait  paint  thai 
lill  teilit  tba  aoliou  ol  balling  aoip,  lor  piiDttng  Ibi 
ntldee  ol  large  Iron  eiitscni  Into  whloh  bdllng  loap  li 
on  and  eooledt—U.  H. 


[eKl3.]~aiook and Son-Dlal.— Would  "B. 


[iiaoss.]-Water  Etanra  Olai 

:la»e>   lot'wa^E    iiiBgai    tor    bol 
uttingttiam  wltha&le,  but  It  la  a 


id  plaaMi.  Can  any  of  your  n 


[IMjr.]— yanltr  Oaa-Bumer.— I    ooonpy  olSoe* 

alHuB  the  tame  main  pipe  which  aupplln  the  whole  bnild- 
Ing.    1  loelmotcd  my  gaa-BIlcr  to  pat  me  in  Iw  Argand 


It  Ugbi,  bi 


l>ipe,  blow  through  tham  all, 

le  oalled  them)  In,  and  triad  U 

'  Try  a  Wenham  lamp,"  I  eaM.  T 
4,  llaojlblng.  li  wona  than  tba  Arg 
rdinary  part  ot  tba  affair  [a  that  Iher 
LDder  tay  offloe  burning  partadtly  at 
r  In  the  plpea  I  am  aatUflad,  and  the : 


l.Ti 


rrtbarorm  ill  nitrated  la  "Uanot'a  Phjeica."  J  h&Ta  oA 
tppcrtDDlty  ol  aeelnga  properly  made  one,  ao  iboQld  alH 
H  glad  dI  any  Inlormition  ar  to  tbo  >lu  ol  the  dUeical 
■arta.  The  tube  li  ul  IrsD,  and  we^gua  complile  with 
nirrot,  Ac,  about  40Ib.  I  Intend  making  It  lutirely  a£ 
natal,  u  1  bareacceH  toioilaDle  toolMilhe,  *o.,  and  ma* 
nentlob  that  lh.»  made  nne  (or  flm.  tela.. ope.  »blo6 
.nitfbred  very  wall — alEar  a  deilgn  ol  my  own.  Sboald 
he  divided  banr-alrole  b«  clamp^  to  the  hour  axis  and 


flnidca 


lolLida 


gradianta,  Will  aomo  raadar  klndljr  bh  II  thsia  la  any 
thing  ohaapgr  and  laaa  bnlky  than  glaia  bottlaa  and  aoka, 
and  whBTB obtalDaUa f  Whanln  Bnglandean  tha  p^iig 
bottlaa,  ipnkan  ct  in  Slay  ■7lb  ime.p.  IK,  te  obuiinBd  t 
Any  raadar  willlDg  la  tarnlab  ialennntion  not  adululbla  IB 
■-Aaiwen  to  Uucrkei."   will   Bnd  my  addraa  In  '-Ad- 

[«M3i.]— Oall  Bell  to  Aoonatlo  Telephone.— 

be  obliged  lor  a  lew  talntg.  Tba  dietiusa  la  about  tOOydAt 
bnl  the  wire  la  rery  Una,  What  lenglh  ol  ootlon  caTewl 
wire  abould  1  haye  on  tbs  boObliu  (or  maganta  of  bellL 
ani  how  DUJiy  amall  LeolaDobf  oella  will  oi  raqolradr 


Utciuvio. 


-A  Constant  Piiiu 


e  mlara4)bjectiTN 


!r  ttnpi  o(  a  kaapiacb,  pine  panpiratlon;    Ban- 

'Wlnchaeter  Sepeating  Bifle.— Bara 
■nUuwo  repu.fcdiiom  woab  br«i!b  mecbanlim  T 


Ketallio  Oement  for  Stone.— Tbs  foUowInf 
metallio  oement  for  rapairing  broltea  atoaa  w»i, 
■coarding  to  Frofeuor  Braae,  of  the  Sobool  of 
Fine  Aria,  used  in  the  reetoration  of  the  colonnade 
of  the  Loavra,  of  the  Pant  Neof,  and  of  the 
OotusrvaCuire  dea  Art«  at  Hetten.  Itoabaiatiof 
apowdernnda  liquid.  The  powder.— Two  parte 
bf  weight  of  oxide  of  aine,  two  of  oritabed  Kiit) 
the  whole  intimately  mixed  and  ground.  Oohre 
in  aniCabla  pnipurtiooe  1*  added  u  acolonring 
mutter.  The  liquid.— A  aaturatad  (olnlion  of  zioo 
ia  commetoial  bydcoohloric  acid,  to  wbiuh  is  added 
a  part,  bj  weight,  of  hjdruchlutio  of  ammnn 
eijuilbo ■— .--I--. -•.■-.  j:...i. 


le-eiith  that  ol  the  diaaolred  lino.     Thii 
._  diluted  with  twa-thirda  of  iU  bulk  of 

Ti>    ttae  the  oamsnt,   aoe    pound  ot  the 

powder  ii  to  be  miied  with  tiro  and  one-  bblf  pint 
of  tbe  liquid.     The  c  '       " 

and  ia  yerj  BtioDg. 


t  hardani  very  quickly 


* 


*       * 
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loYSTON-PiGOrr,  M.A.  Cantab., 
'.R.A.8.,  Memb.  Boy.  Ooll.  Phy- 
FeU,  Cuabridge  Phil,  Society  ; 
"-" '    °*    "^  -'J  CoUege, 


Fellow  of    8t  Petor'B 


tttona,  Anolent  knd  Kodera. 
H    Wolloston    and    Franohofer 

0  both  diBcoT«nid  dark  lines 

ffraction  spectmm,  it  was  not  till 
they  were  recognised  as  hiero- 
(  an  nnknown  language  teeming 
leant  meanings.  It  waa  KirohoS 
red  them  witn  the  diffraction  lines 
by  tarreatrial  bodies  which,  if  i 
displayed  brilliant  Sue  lines 
loiitions  where  sunlight  displayed 
k  linea.  Eirchoff  thus  fomianed 
'A  for  interpreting  not  only  aolar 
loee  emitted  by  planets,  nebnlte, 

pendons    diaooTeriaa    made  with 

Spectra  before  long  stimolated 
orts  to  apply  the  new  analytic 
microBcopio  advanoea.  It  was 
■fore  prisma  were  applied  also  to 
ecope.  The  Browning  -  Sorby 
)  is  capable  of  displimng  the 
diffraction    spectra    of    hnman 

1  tbODgh  onl;  a  aingle  blood 
a  presented,  1 -3,000th  of  an  inch 
'-*  Ad  instrnment  which  can 
rina  godium,  nagnsiium,  iron,  and 
I  alit  _l-300lh  of  an  inch,  convey- 
Y_  of  light  to  a  set  of  pritms,  may 
lise  mmnte  microscopic  objecta 
rof  1,000  diameters, 
the  moat  delicate  objecta  ever 
1  the  D  lines  of  common  salt.  Mr. 
nade  for  M,  Gassiot  an  inatni- 
ited  to  Oxford.f  We  saw  thia 
p  into  brilliant  lines  separated 
iterval  of  one  4-'millionth  of  an 
n  the  centre  is  seen  a  very  mnch 
indicative  of  niokel,  which  ia  tan 
ir  in  breadth  than  tha  interral 
led. 
lost  cnriooa  fact  that  telescopes 

of  sets  of  priems  of  considerable 
N  here  is  a  case  where  a  alit  in 

1 -300th  of  an  inch  is  magnified 
ms  into  a  diffraction  spectrnm 

the  sctoal  enlargement  being 
■■  40,000  timea  nearly.J 
jlorionaandeihanstirerosearchea 
fer  on  diffraction  spectra,  and 
arda  ioTented  by  Sir  J.  Heraohel, 
1  at  first  aight  but  little  left  to 
nt  the  microsBope,  I  suddenly 
)pened  np  a  new  vista  of  dif- 
■t      unexampled       beauty     and 

Frannhofer  embarked  on  his 
jitb  a  telescope  magnifying  a 
t  4Ift.  away,  with  a  power  of 

microscope,  as  glasses  went  on 
ly  powers  rose  at  last  to  1,000 
i»ith   great  perfection    of  defi- 

f  then  that  microscopic  diffrac- 
o£  known  objeefa  rcTealed  their 
racery  and  accuracy  of  form, 
imenta  were  commenced  about 
irkened  room.  In  scrutinising 
rformance  on  double  stars,  dif- 
:s,  alaa  I  are  too  often  wholly 
y  inclement  skies  or  tremulous 
icroacopic  system  of  eiploiting 


lale  abinl  3,(og  mim  of 


diffraction  is  independent  of  the  weather  if 
brilliant  artificial  light  ia  employed  within 
doors  and  at  night,  or  sunlight  by  day. 

(a)  My  firat  obserTation  of  a  mieroacopio 
diffraction  ring  from  an  artificial  star  10ft. 
■way  gave  (25  years  ago)  the  cue  for  a  long 
resMrch.  The  star  was  miniatured*  as  per- 
fectly as  my  meaoa  then  allowed.  This  minia- 
ture was  then  obaerred  with  a  rariety  of 
power.  A  large  ipuriout  disc  appeared  accom- 
panied by  a  tingU  bright  broad  ring.  In  order 
to  determine  the  sise  of  the  sparions  disc, 
I  conatmcted  a  plate  with  a  verr  accurate 
series  of  punctures  (blackened  witJb  platiunm 
chloride)  in  pairs,  gradually  widening,  thus 
prodncing  doable  stars  of  various  intervals 
when  placed  before  the  lamp  lOfb.  distant. 

(J)   One     pair    exactly    produced    large 

SirioiM  diiet  in  cotOael.  This  gave  me 
ta  for  calculating  the  precise  spurious  ex- 
pansions of  the  minute  apertorea.  The 
diffraction  ring  was  abenrdly  broad,  though 
bright.    Here    waa    a  new  fact  for  micro- 

ic  diffraction. 

be  qneetioQB  occorred  :  Waa  this  expan- 
due  to  diffraction  lonly,  or  ^so  to  nn. 
corrected  aberration  ?  The  glasaet  then 
employed  in  miniaturing  and  obHiring  were 
discovered  to  be  afflicted  with  orave  optical 
errors,  though  then  unsuspected. 

Cc)  Subsequently  Measn.  Powell  and  Lea- 
land  converted  "  a  very  fine"  l-16th  into  on 
immersion  l-20th ;  also  a  "fine"  l-8th. 
Employing  the  ]-I6th  immersion  to  minia- 
ture the  fiaw  doublets,  a  drop  of  distilled 
water  beins  attached  to  the  fronts,  I  was 
amoxed  with  the  apparition  of  a  fine  double 
star,  separated  by  an  intensely  fine  black 
division  in  place  of  large  apurioua  discs  in 
contact ;  the  new  dieet,  however,  mre  »tUl 
iparioaslg  large. 

{d)  The  lamp  and  aperturea  were  made 
gradually  to  approach  the  microscope  ;  the 
image  discs  began  to  separate.  It  was  evident 
that  the  precise  distance  at  which  they  first 
divided  gives  for  different  glasses  a  measure 
of  residuary  aberration.  If,  now,  the  small 
spnrions  discs  conld  be  imagined  to  diminish 
to  points,  the  limiting  value  of  the  lateral 
aberration  would  give  I-52000th  of  an  inch  f 
aa  error  fatal  to  the  observation  of  any  body 
smaller  than  thij.  With  these  immersion 
lenses  all  the  illuminated  apertures  or  arti- 
ficial stars  appeared  sharply  cut  and  planetary, 
surrounded  with  a  very  trne  black  ring, 
supplemented  by  accurately  formed  diffrac- 
tion rings,  which  enlarged  and  glowed  with 
prismatic  colours  both  within  and  without 
the  sharpest  focal  image,  forming  concentric 
intersections,     displaying     coloured    pencils 

Classing  either  to  or  from  their  finest  point  of 
ocal  combination  where  colour  should  be 
destroyed.  These  diffraction  spectra  were 
moat  surprising  to  me.  Of  course,  the 
diffraction  spurioua  discs  were  still  about 
four  times  larger  tban  a  true  miniature. 

(£.)  It  then  occurred  to  me  that  a  ready 
method  of  showing  whether  the  observing 
microscope  wsa  over  or  under-eorreeted,  was 
a  great  desideratum.  (1)  Removing  the 
front  lenaea  at  once  displayed  the  signs  of 
over-correction.  (2)  Replacin|[  them  and 
withdrawing  the  back  combinations  produced 
the  signs  of  under- correction. 

Wire  gauze  was  then  placed  before  the 
lamp  (lOft.  away). 

(1)  Oi-«r  CorrectioTt. — The  image  no  longer 
resembled  gauae  at  all.  Strange  appearances 
above  the  best  focus  and  a  nehulons  fog 
below   it,  declared  the  signs  of  over-correc- 


oomplete  glass  working  the  "  EOrew  collar  " 
daveleped  precisely  similar  effeeta — false 
images  above  or  below  the  best  focus.  It 
follows  that  when  an  observer  is  viewinff  ■ 
oompound  object,  he  will  prodnoe  folia 
images  above  or  below  the  best  focal  plane, 
aecordiug  aa  the  glass  ia  over  or  under-eor- 
recled.    These  I  have  named  Eidola.* 

A  great  variety  of  objects  were  thus  by 
miniature  examined  ;  gauze  80  meshes  per 
inch.  Qoldleaf  f ,  by  transtnitted  light,  ms- 
plays  opertnrea  eitremely  minute. 

Splendid  diffractions  are  given  by  glittering 
partiolesof  mercury  illuminated  vertiooUyby 
a  prism-  An  ivory  thermometer  scale  es- 
graved  24°  per  inch  with  fine  lines  about 
1-IOOOth  thick,  beautifully  illustrated  thesa 
points.!  Even  when  everything  was  most 
oarefuljy  corrected,  any  well- denned  sbue- 
tnre  always  displayed  false  images  on  eooh 
aide  of  the  best  focus— i.e.,  above  or  below. 

It  follows  from  these  experiments  that 
when  a  structure  consists  of  two  super-im- 
posed strata  in  anch  close  proximity  as  to 
coma  within  the  optical  limits  of  the  eidola, 
the  false  images  of  the  lower  stratum  are  liable 
to  be  confused  and  commingled  with  the  trne 
ima^  of  the  upper  stratum,  when  the  ob- 
jective is  ooer-eorreeted,  and,  when  it  is  under 
etrrecled.tiie  false  images  of  the  upper  are 
confused  with  the  lower  true  images  of  the 
lower  stratum.  r-::^ 

This  was  lucidly  demonstrated  by  using 

cIo«ely> folded  gauze  before  the  lamp,  when 
of  course  two  layers  of  gauie  were  finely 


(2)  On  tha  contrary,  under-eorreeUon  was 
declared,  by  tog  above  and  false  images  below, 
the  best  focal  image.j: 

was   immediately  seen   that   with   the 


iluf  dlaphncm  pinied  at  ths  luck  ot  (bs  obwtTlBg: 


serving  objective,  and  armed  with  centra 
and  peripheral  atops,  giving  almost  every 
degree  of  angnlar  aperture  to  the  observing 
microscope.  The  diffractions  peculiar  to 
each  central  beam  or  periphersl  nines  could 
thus  be  examined  with  rapidity  and  tie  repro- 
duced with  certainty.  MJ^ 

The  diffractions  attending  a  minute  porucle 
of  mercury  placed  in  sunshine  have  been 
'  for  a  very  long  time  as  tests.  There 
«  an  oblique  diflfraction  burr.  Dr.  Qoring 
and  Fritohara  used  this  burr  in  constructing 
their  primordial  achromatic  glasses.  Tha 
former  spent  about  £80  or  £90  in  the  con- 
struction of  a  fairly  good  one-inch  objective 
by  Tulley. 

My  ayatem  of  miniaturing  introduced  new 
elementa  of  acmtiny.  The  globnle  was  r»- 
prodaced  in  miniature  on  the  stage,  and  the 
celebrated  burr  at  once  gave  np  its  secrete. 
(A  more  advanced  term,  coma,  became 
fashionable. )  This  mercurial  burr  under 
oblique  illumination  with  a  high  power 
showed  the  nature  of  the  diffractioB  with 
unmistakable  accuracy  as  in  the  figure,  whiob, 
after  all,  is  a  miserable  production  for  testing 
the  finest  glasses.  Diffraction  rings,  both 
for  teleacopes  and  microscopes,  have  main- 
tained their  incomparable  valne  now  for 
above  half  a  century.  New  heliostata  will 
also  be  described  in  due  course,  of  sarpassing 
briUiaucy  of  effect,  without  the  necessity  of 
a  darkened  room  in  bright  sunshine.  Re- 
markable mercurial  burrs  ore  omitted  in  thia 

{To   be  continued.} 
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IMFSOVED   PLATES   POS 
TBANSPABEHGIES. 

IN  photographv  there  U  a  peculiar  charm 
whioh  very  few  other  parsaitd  offer  in  the 
haxids  of  its  nnmerons  followers  and  experi- 
mcnten.  There  is  always  something  now 
cropping  ap.  This  gi^es  an  ext;ra  interest  and 
pleasore  to  its  dsvotees.  The  novelty  may  not 
be  of  mach  importance— a  simple  change  in  a 
well-known  method,  or  a  new  combination  ; 
but  it  offers  new  effects,  which  please.  One  of 
these  minor  changes  has  been  carried  out  by 
Marion  and  Co.,  of  Soho-nqnare.  For  sometime 
past  this  firm  have  been  producing  plates  for 
transparencies,  known  under  the  name  of 
Cowan*8  chloride  plates.  The  emuhtion  has 
now  been  coated  on  ground  glass  ;  thus  beauti- 
ful effects  can  be  got  by  contact  printing  from 
iHfatiTee  either  of  portraits  or  yiews.  Glazed 
isto  windows,  or  shades  for  lamps,  or  hung 
against  the  lights,  the  effects  are  most  pleasing, 
and  photography  appears  at  its  best.  The 
architects,  house  decorators,  and  builders  should 
certainly  turn  their  attention  to  the  great 
possibilities  for  decorative  purposes  that  these 
transparencies  offer.  This  firm  has  also  recently 
perfected  the  well-known  Britannia  plates,  so 
much  used  for  making  negatives.  Marion's 
new  ftu;tory  at  Southgate,  a  very  large  and 
spacious  erection,  is  entirely  devoted  to  the 
manufacture  of  plates  and  other  photo  novelties. 
The  Britannia  plates  now  manufactured  there 
have  been  greatly  improved,  the  coating  of 
emulsion  is  far  thicker  than  ever  on  the  most 
expensive  plates,  and  they  have  the  much- 
desired  quality  of  vigorous  negatives,  whilst 
securing  all  the  delicacy  neoessary  for  the  full 
printing  of  half  tones.  England,  at  any  rate, 
stands  pre-eminent  in  the  production  of  photo- 
graphio  novelties  and  prooesses,  and  whilst 
there  are  enterprising  firms  to  assist  in  the 
working  oat  of  new  idcM  and  to  popularise 
them,  there  Is  every  probaUlity  of  the  con- 
tinuanoe  ot  tjtliM  satisfactory  state  of  things. 


M1TALL*8   IlEPEOVED   PHOTO- 

GRAPHS. 

So  mnoh  has  appeared  recently  aboat  photo- 
graphs in  ooloon  and  photography  ^ 
natural  colonn  that  ifc  n^  be  of  mterest  to 
give  the  real  nature  of  the  processes  adopted. 
We  have  already  (p.  334)  given  the  details  of 
one  of  the  processes,  and  now  describe  that  of 
Mr.  J.  J.  E.  Mayall,  which  has  for  its  object 
the  production  of  permanent  photographic 
impressions,  ooloared  or  uncoloured,  on  any 
suitable  material.  It  is  unnecessary  to  ex- 
plain to  our  readers  that  the  real "  photography 
in  natural  colours  "  is  as  far  off  as  ever,  and  it 
is  satisfactory  to  note  that  the  misleading  de- 
scription has  been  dropped  by  one  of  the  syndi- 
cates or  companies  which  recently  attracted 
attention  by  its  aid.  In  Mr.  Mayall 's  invention 
a  negative  is  taken  preferably  by  electric  light, 
from  whioh  a  positive  is  printed  on  paper,  por- 
celain, or  other  suitable  material,  prepared  as 
follows  :^ 

For  paper,  a  weak  solution  of  gelatine  and 
lactate  of  iron  in  about  the  following  propor- 
tions, is  uaed^viz.,  two  grains  of  fish  glue  or 
isinglaia  tx>  one-sixteenth  of  a  grain  of  lactate 
of  iron  in  loc.  of  water,  the  whole  being  boiled, 
and  subsequently  filtered.  The  paper,  after 
having  beeoi  immersed  for  about  three  minutes 
in  the  above  solution,  is  dried  and  smoothed  ; 
which  may  be  dene  by  placing  it  between 
blotting  paper,  and  submitting  it  to  a  slight 
pressure.  Ilien  float  the  paper  thus  pre- 
pared for  about  two  minutes  in  a  iMith 
composed  as  follows  —  vis.,  to  about  loz. 
of  albumen  (preferably  that  taken  from 
fresh  eggs),  four  grains  of  chloride  of  so- 
dium, half  a  grain  of  bromide  of  potassium 
two  minims  of  glacial  acetic  acid,  and  one  drop 
of  a  oonoemtrated  solution  of  some  derivative 
of  silex,  or  of  hydrocarbon,  of  which  salicylic 
acid  is  very  suitable  ;  the  whole  must  be  beaten 
up  into  a  frothy  mass,  and  allowed  to  settle  for 
about  12  hours.  Any  tints  may  be  given  to 
this  mass  by  adding  the  desired  colour  dis- 
solved in  a  saturated  alcoholic  solution  in  the 
proportions  of  about  one  mi  aim  of  alcoholic 
solution  to  about  4oz.  of  the  albumen  solution 
above  described,  and  one  minim  of  meconin,  or 
2tif  derivatives;  the  whole  is  then  beaten  up 
fi/iU  alio  nr«/  to  aetclo.  After  Oo&tiag,  the  pape r 
js  i/rMj  bj  slow  beat  and  ironed  on  the  back  to 


moke  it  perfectly  dry  and  smooth.  A  bath  is 
prepared  of  nitrate  of  silver  and  nitrate  of  soda 
and  free  ammonia  in  the  proportions  of  about 
loz.  of  water  to  40  grains  of  nitrate  of  silver, 
10  grains  of  nitrate  of  soda,  and  three  minims 
of  free  ammonia,  and,  when  pliability  of  the 
paper  is  desirable,  5  drops  of  glycerine  per 
ounce  of  bath  solution  are  added.  The  paper 
is  floated  face  downwards  on  this  bath  for  about 
two  minutes,  and  then  dried  in  a  dark  room, 
after  which  it  is  fumigated  in  an  atmosphere 
of  ammonia  for  from  three  to  five  minutes,  and 
is  then  ready  for  printing  upon  in  the  ordinary 
way.  The  prints,  after  fixing,  must  be  soaked 
in  a  weak  solution  of  sulphuric  add  to  expel 
any  trace  of  the  hypo-sulphite  of  soda,  and  well 
washed.  The  printed  impression  in  a  moist  state 
is  then  mounted  face  uppermost  on  a  piece  of 
glass  or  skeleton  frame,  and  when  dried,  the 
desired  colours  are  dabbed  on  by  suitable  means 
and  slightly  stumped.  The  dabber  found  suit- 
able for  thts  purpose  is  a  pad  of  fine  cotton 
wool  pushed  through  a  glass  tube  so  as  to  pro- 
trude therefrom,  and  cut  square  and  even  at 
the  end.  This  cotton  wool  must  either  be  re- 
newed for  each  colour,  or  a  separate  dabber 
kept  for  each  colour.  After  the  colours  have 
been  applied,  the  paper  is  rendered  impervious 
to  moisture  by  dressing  its  back  and  front  with 
some  such  substance  as  white  wax  or  parafSLn 
or  camphor,  the  print  being  sufficiently  warmed 
for  the  purpose  of  the  application  of  the  wax. 
The  colours  must  be  stronger  than  are  required 
for  the  final  effect.  The  picture  is  then  sprayed 
over  or  subjected  to  an  atmosphere  charged 
with  a  weak  alcoholic  solution  of  salicylic  acid 
or  some  derivative  of  silex  or  hydrocarbon, 
paraffin,  or  of  any  preparation  of  fluorine  dis- 
solved to  set  the  colour,  and  then  it  is  subjected 
to  the  action  of  finely-powdered  soluble  glass 
by  placing  a  powdered  silicon  in  a  suitably- 
closed  chamber  provided  with  shelves  and  fitted 
with  bellows  so  as  to  blow  the  silicon  powder 
into  a  cloud.  The  coloured  picture  is  put  on 
one  of  the  shelves  to  catoh  the  fine  dust  of  the 
silicon  for  a  very  few  seconds,  after  which  it  is 
taken  out  of  the  chamber.  The  picture  (face 
downwards)  is  then  laid  on  a  plate  of  glass 
coated  in  the  following  manner : — After  having 
rubbed  the  glass  with  a  dabber  of  any  suiteble 
material,  as  a  ball  of  cotton  wool  covered  with 
leather  ohargcd  with  powdered  silicon,  it  is 
coated  with  collodion  to  which  is  added  one 
drop  per  ounce  of  salicylic  acid,  and  when  dry 
recoated  with  gelatine  and  salicylic  acid  in 
about  the  proportions  of  one  drop  of  acid 
to  loz.  of  gelitine.  After  drying,  the  sur- 
face of  the  print  is  moistened  with  some 
hydrocarbon,  such  as  x)araffin  or  kerosene, 
to  which  is  added  a  few  drops  of  salicylic  acid 
in  the  proportion  of  about  two  drops  of  sali- 
cylic acid  to  the  ounce  of  hydrocarbon,  and, 
when  sufficiently  moist,  the  picture  is  well 
pressed  down  upon  the  gelatine  surface  and 
allowed  to  dry  in  a  warm  atmosphere,  after 
which  it  is  stripped  from  the  glass,  and  when 
mounted  on  card,  porcelain,  or  other  desired 
material,  produces  a  permanent  and  finely- 
coloured  photographic  picture.  If  it  is  desired 
to  have  a  brilliant  picture  it  is  necessary  that 
the  entire  process  above  described  should  be 
conducted  without  any  delay  or  intermission 
in  the  various  portions  of  the  process,  and  in 
an  atmosphere  of  increasing  temperature,  as  if 
in  the  process  the  print  is  allowed  to  become 
chilled  a  dull  appearance  is  the  result, 
which  dull  appearance  may,  however,  be 
sometimes  preferred.  For  printing  on  porcelain 
and  such-like  material,  Mr.  Mayall  coats  the 
material  with  coUodio-chloride  of  silver,  or 
carbon  tissue,  or  the  albumen  solution  above 
described,  the  subsequent  treatment  being  the 
same  as  that  descrit^  for  paper.  The  colours 
employed  are  ordinary  colours  in  a  dry  atote 
ground  up  with  phenic  acid,  and  silicate  of 
potash  or  kerosene,  and  silicate  of  potash  in 
alcohol  in  about  tbe  following  proportions — 
viz.,  one  ounce  of  dry  colour  to  60  grains  of 
phenic  acid,  and  20  minims  of  silicate  of  potash, 
or  (K>  grains  of  kerosene  to  20  minims  of  silicate 
of  potash.  In  the  above  manipulation  care 
must  be  token  to  exclude  all  organic  matters 
other  Uian  what  are  above  described. 


The  total  prodaction  of  pig  iron  in  the  United 
States  daring  188(3  was  5,684,543  gross  tons,  as  cum 
paired  with  4,044,520  tonti  in  1883.    The  uo^' 
in  the  latter  year  waa,  however,  under  tfia) 
of  the  four  previous  yeaii. 


8I1CPLS  XZKRGI8IS  IN  TICHHIC&L 
AKALTBIB-XZIL 

BT  As  A27ALTTICAL  CHEMIST. 

Lnbrieatliiff  Oile  (Spaoiml  Teste). 

(301.)  rilHEtestedeecribed  in  preceding  ptpem 
X  furnish  useful  information  regarding 
the  nature  of  a  sample ;  bat  do  not  detennhie 
which  of  a  number  of  oils  equally  satiffactoiy 
so  far  as  these  teste  are  concerned,  would  pnm 
the  most  economic  lubricant  in  actual  me. 
Nothing  short  of  a  mechanical  test  in  imitation 
of  the  conditions  existing  in  the  workshop  cm 
determine  this  ;  and  for  this  purpose  oil-testing 
machines  have  been  contracted.  Thow 
designed  by  Messrs.  Ingram  and  Steper  and 
Prof.  Thurston  are  the  two  best  known.  Thej 
are  fully  described  in  most  works  which  tint 
of  lubricating  oils,  and  more  particularly  In  a 
price  list  published  by  the  manafacturen, 
Messrs.  Bailey  and  Co.,  of  Salford.  Thw 
machines  are  now  generally  need  bynilwaj 
companies,  and  others  who  use  larg^  qoantilM 
of  oils,  and  as  any  intelligent  man  can  zaaka 
the  test,  the  services  of  tl^  analyst  mxt  amallj 
dispensed  with.  On  the  other  hand,  analjite 
who  examine  a  large  number  of  samples  mjoi, 
and  do,  provide  themselves  with  one  or  other  of 
these  machines ;  but  as  they  are  high-prioed, 
and  require  gas  or  steam  for  motor  power,  there 
are  but  a  few  analyste  whom  practice  if  so 
extensive  as  to  justify  the  initial  outlay. 

The  first-mentioned  machine,  although  it  hai 
some  def  ecte,  gives  very  usef  ol  resolts.  A  short 
description  of  the  main  f  eatnree  of  the  machine 
will  enable  my  succeeding  remarks  to  be  moie 
clearly  understood.    It  conaiste  {!)  of  an  axle 


L 


AXLE 

about  3ft.  long,  near  the  centre  of  which  is  n 
enlarged  part  about  Gin.  long.  It  is  driven  al 
one  end  by  a  belt,  while  at  the  other  end  i 
counting  apparatus  records  the  number  of 
revolutions ;  (2),  a  detachable  beazin  g  in  tk 
ixPper  part  of  which  a  thermometer  is  scremi 


f^J^ 
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This  bearing  fits  exactly  on  the  enlarged  part 
of  the  axle,  and  is  held  in  posit  n — above  and 
below — by  means  of  two  levers,  xa  shown  iaiiii 


r> 


fc;h 


A,  axle:  BB,bearhig:LL, levers;  WW,weigfcti; 

PP,  fulcra. 

sketoh.  The  levers  pass  through  the  weigW^ 
so  that  the  latter  may  be  shifted  towardi« 
from  the  bearing,  and  so  diminish  or  inczeiA 
the  pressure  on  3ie  axle.  By  this  means  tM 
conditions  existing  in  light  and  heal 
machinery  may  be  imiteted. 

The  oil  is  tested  in  the  following  manner  ^ 
The  detachable  bearing  is  first  removed  tm 
freed  thoroughly  from  oil  or  dirt  by  lubniff 
well    with   a   cloth  soaked  in  a  mixture  «i 
alcohol  and  ether.    The  enlarged  part  of  •■ 
axle  is  cleaned  in  the  same  way.    The  w«« 
half  of  the  bearing  is  then  placed  in  poa^ 
A  drop  of  the  oU  to  be  tested  is  let  fall  en  tH 
middle  of  the  rubbing  sazfiwe  of  the  i^fij 
half  of  the  bearing,  which  is  then  tilted  ntt 
theoilhasron  from  one  lide  to  tbe  oner  of  ■ 
in  the  directioi 
oil  must  not 
edge,  or  it  nuur 
The  bearing  b  tipe*  ^ 
thewelglita.wfeft-*^ 


*:A 
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^e)  Uie  time  kt  which  the  experlnte&t 
Ths  auohiiie  is  then  wt  runniDg  i>i; 
mt  aboat  3,000  rsTolalJona  per  minat«, 
1  stopped  until  the  tampenture  of  tbe 
■  nikrki  200°  F.  on  the  thetmometer. 
ne  ftt  which  the  eiperioiBnt  ends  acl 
nber  leoonled  on  the  oountiiiK  ftppont  d  ; 
ered  in  a  book,  and  Irom  the  Sgnrc-: 
)t>lned  the  "  rise  of  tempenCore,"  thi 
ravolaUoQB "  mads  during-,  and  th> 
oooQpied  la  making,  the  ezperimem 
calated.  The  "total  revolDtions " nod 
Eoe  "  increase  or  deoraaaa  a*  tbe  qiulit? 
>il-— the  higher  thete  nomben  the  more 


■ed  at  flnt  that  the  rcvointions  for  tht 
1  degreea  rite  wonLd  not  KnubW  affect 
ilts.  ' 

lin  oalonlatlana  have  then  to  be  toad? 
mber  of  revolutiona  for  each  degree  of 
temperatnie  and  the  nnmber  ol  revo- 
per  minnte  are  easity  obtained.  TTi" 
indioatoe  the  eoonomic  valne  of  the  oil. 
xr  ita  friational  reBiatanoe.  The  reaultt 
abnlated,  or  set  out  on  eqnarod  pftper| 
early  the  comparative  valnaa  of  diSerent 


rooommended  that  at  least  three  teabFi 
be  made,  and  the  averagre  of  the  Uireo 

This  entaila  an  ezpendituro  of  timo 
onr  which  it  wonld  be  well,  if  possible, 

little  extra  care  the  aoveral  teats  mar 
le  to  compare  more  closely  one  with 
■,  and  one  test  may  answer  instead  ~, 

The  makara  of  ths  maohine  reoommend 
'o  or  three  drops  be  taken.  This  is,  nc 
%  way  which,  for  aimplicity  aod  readi- 
Anot  be  anrpaaaed.  Bnt  strictly  com. 
e  resnlta  cannot,  obTionely,  be  obtained 
way.  A  better  plan  is  to  use  a  drop  of 
imately  nniform  aize  and  weight  for 
St.  The  aotoal  weight  may  be  deter- 
jy  flnding  the  weight  of  thedrops  which 
m  the  dropping  iDBtmmant  iminediatel]- 
uid  after  the  one  used  in  tbe  teat,  and 
the  average  of  these  sa  the  weight  of 
p  tested.    The  resnlta  could  then  be  oal~ 

(or  a  definite  or  atandard  weight  of  oil 
alf  a  grain.  The  advantages  of  this 
trill  be  evident  when  it  is  recol looted 
>at  is  the  nnmber  of  revolntioiu  obtain' 
>m  a  small  drop. 

f  the  above  method  is  not  acoeptablc 
experimenter,  there  is  another  whicli 
a  bnt  very  little  additional  tronble.  A 
ig  inatrnment  is  made  from  a  piece  of 
M  abont  jin,  in  diameter,  one  end  ' 
1  in  a  Dame,  and  at  3in.  from  thia  end 
is  maiJe  with  a  file.  The  rod  is  dipped 
»  oil  to  the  depth  of  2in.,  drawn  geotly 
.  the  fifth  drop  weighed.  Thia  weight 
■obably  be  between  0'4  and  O-.j  grain. 

the  aamo  method  is  carelnlly  followed 
ae,  the  weight  of  oil  t«sC«d  will  praoti' 
i  the  same,  and  the  reanlts  obtained  from 
ive  tests  will  compare  tavonrably  with 

Jiet  a  single  teat  or  the  averageot  three 
n.  the  oil  is  finally  left  on  the  bearing 
following  morning,  when  the  machine 
aa  before  till  the  temperatara  reaohee 
"—  Some  oUb  work  freely  after  stand- 
-  '-  not.  This  latter  ia  dne  to  a 
!,  known  as  "  gumming."  An 
ring  a  strong  tendency  to  gum  should 
noommended.  ,i'  The  makers  adviae  that 
aaohine  doe*  |iat  run  freely  some  fresh 
nld  be  odded^  For  obvious  reasoos,  I 
n  ense  the  levers  a  little  nntil  the  bear- 
t  waiBL  Thin  the  experiment  proceeds 
jirevjoua  day.  Care  must,  however, 
tarings  are  not  injured  for 
--■^■-B  should  be  atonoe 
lia  heard, 
oil  ol  known  qnalilf 
■^  ■■nmediately  bafoie 
mlnation ;   An  it 
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In  the  forei^ng  table  the  number  of  " 
tions  per  minnte"  is  important,  beoanso  it 
fnrniahea  a  rough  idea  of  the  friotional  n  ' 
CO  of  the  oil.  The  lower  this  numbri 
Enter  is  the  resistanoe,  and  the  less  anii 
thfl  oil  f(ir  light  machinery.  The  "  rei 
in'i  pordpgroa  of  temperature  raised  "  i:: 
poitADt,  Dscanse  the  higher  they  are  the- 1 
ixouumic  is  the  oil. 

lu  tpritiiift  an  oil  with  this  machine  it 

alwnjs  beoosecved,  although,  bo  (ar  as  I  ki 

it  has  not  previonsly  been  publiBbed— (IJ  that 
iW  teiaiJi.Ti.ture  rises  rapidly  at  the  begitining 
unlil  it  r.'^Kihea  a  certain  point;  (2)  Qi; 
reiiiaiiist  co^iStant  at  this  point  for  a  oons 

iiblu  tiiue  ;  (3)  that  when  it  snbsequentlj- 

above  thi8  temperature,  the  rise,  in  unmlxtMl 
nil?,  is  II u interrupted  until  300"  F.  is  roauhed  : 
(4)  that  tbe  tempera tnie  at  which  an  oil  ri?- 
iQiiin*  stationary  is  different  foe  different  oili  ; 
[_:•'!  Iliat  mixed  oils  may  have  two  or  raor,' 
stationary  tempBratures.  It  would  appear  troui 
this  that  oils  have  certain  t«mperaturt'.4  .-it 
ivhicih  tLcir  efficiency  as  lubrioania  is  i^i'i.-.n 
fully  devf  loped.  At  first  the  heat  prodooi.l  ■  ■, 
friL-tio[i  i-(  greater  than  the  lo?B  from  radia-  -pi. 
at  tbe ootiitant  temperature  these  just  ba!iiu<" 
onn  another;  and  subsequently  the  heat  of  irj-- 
tion  exceed.-*  the  loss. 

After  the  constant  temperature  is  pasjel  ilk- 
oil  apjiearB  to  be  worked  out,  and  it  may  fnirl  i- 
be  aH^iimii'J  that  if  a  sufflciencyof  oil  wen-  pr ' 
sent  thi^  temperature  would  not  be  eiaei'i|i.'<l. 
The  oil  is  not  worked  out  completely,  howmt'] , 
large  numbet  of  revolutions  oan  bo  uii- 
il  nsit  day  without  further  addition  .t 
'lii.4  point  of  oonstant  temperature  mriy  iji 
of  |ir^iotioaI  imporConoe. 
ciperiinent  No.  2  the  oil  was  ao  thin  that 
the  metallic  aurfooea  must  have  been  in  octriiii 
St.  Unless  an  oil  has  aufflcient  b»1j  i<' 
prevent  thic,  it  is  valueless  as  a  labrioant  (or 
machinery  of  any  weight,  although  it  nmy 
-ji'dibly  be  useful  for  the  lightest  kinds  of 
miihinerj-. 

Esperiment  No,  1  was  made  for  the  pnr]i"'i" 
t  determining  whether  this  particular  oil  u-pii 
1  osperiraent  No.  2  waa  of  any  v»lne  whales-i^r 
jrmnoliinuryof  thia  weight.  It  will  br  »'>- 
^rveJ  tbiLt  the  total  numbet  of  revolati<ir>- 
□htaiiied  waa  greater  when  no  oil  was  used;  bu: 
lay  be  doe  to  the  fact  that  the  machiii>' 
took  about  twioe  aa  long  to  moke  the  n^m\; 
ei  of  cavolotlona,  ana  the  lose  of  heat  wai' 
therefore  twice  as  great.  Sooh  an  experiment 
cannot  be  reoommended  for  repetition,  as  it  i>< 
likely  to  injure  the  machine. 

Experimeat  No.  3  ahowa  that  the  oU  is  a  fair 
lubricant  with  leas  viaooslty  than  nsnal,  and 
therefore  very  suitable  for  light  maoMneij, 

£xperimeat«4,fi,  andGshow  tlwoainpanitive 

reeulu   obtained  tnlm  a  pore  minend  oil,  an 

oil  with  a  largo,  and  oaothez  with  a  naall,  pr^ 

portion  of  mineral  olL 

No.  7  Bhawsagaodnmpleof  Cmn«'Bminer»l 

1.    intended  for  BM  Oft  liMTymaoUDery.  th" 

Tisoosity  ie  high  (jmt  nrolntioiw  per  miniitel. 

No.  8  gireaaD  important  nralt.  Itwaciiini. 

before S*.  7i    Th*  wchiae .vm,  in  ths fortiui 


ravoludons  per  miante.  This,  owing  to  the 
length  of  time  required  for  the  ei^rlment, 
waa  deemed  inBuffloiant,  and  it  was  argued  that 
if  a  given  quantity  of  oil  gave  in  both  caaea  the 
same  total  number  of  rcvolntiona,  the  time 
required  for  a  test  would  he  lesa  than  half  aa 
long  if  the  ipeed  of  the  maohine  was  raised 
to  1,200  revolatioua  per  minnte.  This  did  not 
turn  out  to  bo  the  coae— a  fact  which,  I  think, 
can  only  be  accounted  for  on  the  assumption 
that  friction  ia  leea  at  high  than  at  low  velo- 
cities. 

(TV  be  eantinued.y 


HUISHALL'S    HETHOD    OF    PBO- 
PiiLLIHO    VZB8XL8. 

AMjfiTHOD  of  propelling  steamships  and 
boate,  whioh  also  provide*  for  rapid 
ateppingandsteering,  hoabeen  receoUj  paten  ti-d 
by  Mr.  H.  J.  Marshall,  of  Linslade,  Books  <No. 
7  J37,  1886).  The  main  idea  of  the  invention 
will  ba  undeistood  from  the  diagram,  which 
reprasentsthepropellcrs.  The  patentee  in  carry- 
ing hie  invention  into  eHect  uses  two  types  of 
cylinders  aod  pistons,  one  pointingaft,tba  other 
pointing  forward.  The  former  type  oonstituto 
the  propellera,  and  the  latter  tha  rapellere. 
Their  combined  and  oo-related  aotion  effsote  tha 
steering.  In  thedtngram,  A  A  area  pair  of  stem 
propellers  worked  by  their  own  engine  B,  to  the 
piaMns  of  whioh  the  pisbona  a  a  of  the  propellen 
are  coupled  direct  by  moons  of  the  piatoniodaa'. 
At  eaoh  inward  atroko  of  a  piston  a,  tha  water 
followait  into  its  cylinder  A,fromwhichitwoald 
ejected  by  the  return  stroke  of  the  piston, if 

were  not  for  the  roaiatonce  of  the  volume  of 
water  outside  the  vessel.  Inasmuch  as  thu  piston 
therefore  cannot  displace  the  water,  ite  energy  is 
expended  upon  the  vessel  of  which  it  forms  au 
integral  port,  and  the  vessel  ia  moved  forwards 
accordingly.   Intbediagram  the  patentee  shows 

'r  of  propellers  working  alternately,  butba 

Bsitto  bedistinctlyuaderstoodtbatbemay 
employ  any  number  arranged  in  equal  capaoitiee 
on  each  side  of  the  centre  line  of  the  veassl.  A 
dnplexond  connected  arrangement  of  propollers 
might  be  found  advantageous,  as  the  outward 
thrnstot  the  one  would  bemateiiolly  assisted  bj 
the  return  stroke  of  the  other,  owing  to  tha 
preaaure  derived  from  ths  depth  at  which 
it  wonld  be  workiiis:  below  the  surface 
of  the  water.  The  propellera  should  be  plsoed 
"  low   as  poaribia    in   the    Tesael,   although 

ia  not  necasaary  to  the  anooBBB  of  the  inven- 
tion that  the  open  meatha  a*  of  the  propeller 
cylinders  should  be  aligned  with  th«  motor 
oylinden,  inasmuch  la  the  propeller  aylinder* 
Duy  be  fixed  in  any  ooaTanient  level,  uid  com- 
munioatian  kept  up  with  the  outer  voliune  of 
water  by  serpentine  or  bant  pipes.  Ot  oonrw 
it  ie  obvionaly  prafeiaUe  that  the  month  of  (he 
propeller  and  the  propeller  should  be  en  a 
aommon  level.  Tha  eaginM  may  b«Gxed  closer 
to  the  propeller  Uion  they  ore  abown  is  the 
figure.  In  fact,  one  featora,  involving  a  great 
praotiool advantage,  )«,aooording  to  the  pfttaataa, 
that  the  adoption,  o£  tto  iB.-»<»'»Mft.VJ™e»fcTi»- 
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irit^  all  the  attendant  rUka  and  expenMB. 
IVKtertight  bulkheads  maf  be  conBtmcted  to 
inolote  the  space  ocoapied  bj  tha  propeller 
cjlindsre,  %i  other  eqniTaleat  deTices  ma;  be 
Hopled  to  Uolate  the  space  occupied  by  the 
prv^llers  from  tha  hold,  or  to  clojc  the  mouths 
of  the  propellara  whenoTor  anoh  cloanre  mig^ht 
be  reqninMi  (or  any  purpose.  Boversiog  pro- 
pellers,  constriictad  tbiooghoat  on  the  same 
priaoiptea  as  the  propellera  deftaribel  abore, 
kra  plaoeil  in  the  bow.  The  steering  of  a  veaeel 
fitted  with  this  inreation  ia  efFaeted  b;  working 
ttie  port  propellers  and  the  starboard  Tapell< 
together  or  vies  Ters&. 

Tha  propeller  and  repeller  cjlinders  : 
ihown  of  a  ciroular  oroas  section,  bnt  t 
ahape  ma^  be  varied  as  may  be  required.  Far 
instance,  inthecaseDf  a  shallow  draught  vessel, 
the  section  may  be  rectangular  and  wider  than 
deep,  or  oval.  By  this  means  great  effect 
wonld  be  prodaced,  with  more  compact  oon- 
stxaotion  than  if  circular  oylinders  were  em- 
ployed. The  patentee  alao  illustrates  the  ap- 
plloatioa  of  his  invention  to  rawing  boats,  and 
■nmmarisea  its  advantagas  ;  The  Snancial 
louea  and  Teiatious  delays  arising  from  tha 
brMkiag  of  screw-propeller  shafts  and  pro- 
peller!, or  partial  or  total  loss  of  propeller 
blades,  would  ccoae.  The  annoyance  and  occa- 
aional  mtshaps  aririing  from  the  lift  of  a  vessel 
talciig  the  pro pellec  blades  out,  or  partially  out, 
of  the  water,  and  ho  oaasing  the  euginee  to  race, 
would  be  averted.  The  piston  propellers  would 
possess  the  great  ad  vantage  of  working  ii 
Bolid  bod;  of  water,  as  against  screw -propelli 
or  paddle-wheels  workini;  in  broken  water,  a 
Inan  trnfavonrablB  current  set  np  by  the  moti 
of  the  vessel.  Bj  having'  the  piston  propellers 
and  rcpellers  on  either  side  working  indepen- 
dently of  those  oa  the  reverse  side,  a  vessel 
could  be  kept  on  nay  desired  oourse  in  the 
evcat  of  a  breakdown  of  the  steering-gear  or 
rudder  ooonrring.  Therefore,  vesscla  could  be 
constrncted  with  the  usual  steertag  arrange- 
ments, 80  that  there  wonld  be  absolutely 
nothing  outside  the  outer  skin  of  the  Tessa! 
exposed  to  damage.  Should  it  be  necessary  to 
suddsnly  alter  a  vessel's  course,  it  oould  l» 
effeotoally  done  by  working  the  propellers  and 
repellers  on  opposite  sides.  Uany  coUiaioDB 
would  thus  be  avoided,  owing  to  the  groator 
coatrol  over  a  vessel,  and  a  higher  rate  of  speed 
could  be  maintained  than  ia  now — in  certain 
atmospheric  conditions  or  iu  crowded  waters — 
oonsidered  prudent.  It  will,  therefore,  be  seen 
that  the  ecormoua  power  of  the  engines  would 
be  aniUble  for  stopping  a  vessel  or  alteriog 
its  ooane,  a  most  essential  condition,  seeing 
the  prevailing  tendency  to  construct  vessels 
with  an  ever  inoreasing  go-ahood  speed,  bot 
with  DO  corresponding  stepping  power.  The 
pateateo  enumerates  other  advantages,  which, 
however,  will  suggest  themselvea. 


hftving  oonical  pins,  on  which  the  legs  of  the 
stand  fit  in  tha  usual  way.  Two  of  the  lejre 
held  in  place  by  the  usual  hooka,  aa  at  " 
The  third  is  provided  with  an  adjustable 
tightening  hook  on  olamp  H,  so  arranged  that 
when  the  oamero  has  bean  pointed  to  take  in 
the  eiact  view  desired,  it  may  be  instantly 
filed  in  that  position  by  turning  the  small 
eooaatrio  lever  K,  whioh  shortens  the  book  H, 
and  Urns  clamps  the  threa  cups  firmly  on  the 


claims  for  the  stand  great  ease 
and  qniokness  in  pointing  the  camera  in  anj 
dirotion,  even  vertioally,  upwards,  or  down- 
wards (while  instead  of  the  oaual  troabla  ol 


enough  to  be  powdered,  when  50  kilos  of  soot 
mixed  therewith.  The  metel  is  hardened 
means  of  this  powder  in  the  following 
mer;— The  metal  (sheet  iron)  to  be  har- 
dened is  placed  in  an  irou  box  and  inclosed  ia 
more  or  leas  of  tha  powder,  according  te  ttia 
thiokness  of  the  sheet.  When  the  box  is  filled, 
it  is  hermetically  closed  by  meona  of  clay  anJ 
placed  in  the  heatiag  furnace  and  left  tor  t 
longer  or  shorter  time,  according  to  the  think- 
neas  of  the  plates.  It  would  be  intereatiDgM 
know  exactly  what  is  meant  by  so  many  kilos  o( 
■'  nitrogen  ia  organic  substance,"  because  that 
involves  the  acconipanimeut  of  something  not 
mentioned  in  the  speciEcation,  and  the  inseoM 
are  presnmably  of  special  breed,  for  the  cochi- 
neal is  usnally  known  as  Coccvi  caeti.  As  to 
the  cost  of  this  powder,  nothing  is  atatod  ;  bit 
probably  it  can  be  used  over  and  over  ajuo. 


FRIGTIOH  -  DRIVEN     CENTRE 
GRINBER. 

EVERY  UthB-hand  knows  that  it  Is  qaite  a  jA 
te  tnia  up  lathe-Dentres  true,  becaav!  iM 
quick  ipeeii  nfOBssary  when  turning  up  the  jiii  nt  b 
too  quick  for  tuminK  up  the  large  end.  It  ii  ilj 
difficult  to  turn  them  np  straight  and  rmam. 
Most  men  fiuiab  them  by  filing.  No  matter  hw 
■at  the  lathe  runs,  or  bow  oaiefol  the  man  ii.M 
«nnat  file  them  so  that  they  will  run  dead  trw 
Lud  they  will  be  out  of  rouod,  eiusing  the  deM 
wntra  to  weir  the  working  oentre  swjy.     By  uin 


shortening,  lengthening,  or  shifting  tha  legs 
about  on  the  ground,  one  has  only  to  see  that 
their  points  are  placed  where  they  will  not 
slip),  and  also  great  rigidity  when  clamped 
into  position.  It  is  nsefnl  for  all  outdoor 
work,  and  especially  for  rough  ground,  or  on 
board  yachts  or  boata.  It  is  made  by  Mr. 
Collins,  of  Coo  bran  e-street,  St.  John's  Wood. 


AN  ADJUSTABLE  CAUSRA  STAND. 

AHBW  form  of  adjustable  photographic 
camera  stand,  recently  invented  and 
patented  by  Mr.  J.  Brown,  of  Belfast,  is  shoi 
ia  the  illustration.  A.  sphere  of  wood,  A,  p 
vided  with  a  projection  and  screw  for  the 
attaohment  of  the  oamera,  haa  fitc«d  to  ite 
surface  three  metal  cups,  C,  0,0.  These  are 
hold  in  position  against  the  ball  by  a  ring,  D, 
to  which  their  lower  ends  are  loosely  jointed, 
and  by  a  spring,  E,  connected  to  their  upper 
parts  and  pressing  them  against  tha  bail  with 
snOaient  foroe  te  allow  of  its  being  moved 
w/cb  moderate  friction  inside  the  caps  in  order 
to  point  the  oamera  ia  any  denied  direotton. 
TJio  oapa   C  arv   provided    wiii  prqjoottaiiB, 


eryca 
ihivB-pnlloy  B  nms  i 
-wheel  shaft  D  slides  i 


matray.    TM 
the  fruuC 


of  the  shivi 
The  friotion-whi 

hub    of   shive-wheel    B.    Tba   ehive-whoil    A  > 
futened  to  a  sleeve   in  which   slides   the  eaA| 


HA&DBNINa    METALS. 

THE  old  receipt  booka  and  our  back  volumes 
oontoln  a  number  of  preparations  w 
are  supposed  to  have  eome  potent  inflnen 
hardening  metals,  especially  atsel ;  but  it  is 
not  often  that  these  mysteriously  potent 
powders  or  dips  are  patented.  One  famous 
recipe,  which  haa  doubtiess  been  sold  to  many 
young  blacksmiths,  contains  directions  for 
adding  to  the  water  in  which  tha  steel  is 
quenched  so  much  spirit  of  nitre,  spirits  of 
hartshorn,  white  vitriol,  sal  ammoniac,  alum, 
salt,  and  hoof  parings,  and  no  doubt  if  the  young 
workman  failed  to  attain  success  he  would  attri- 
bute it  to  having  used  tha  wrong  proportion  of 
one  of  the  ingredients  of  tha  mixture,  which 
one  would  think  mnst  have  bean  invented  for 
the  benefit  of  druggists.  However,  if  skilled 
tool-makers  smile  at  these  funny  receipts,  they 
will  probably  bo  surprised  to  learn  that  Herr 
0.  Beckstein,  of  Beutlingen,  Germany,  has 
actually  taken  out  a  patent  in  this  country  for 
an  "  improved  pawder  for  hardening  metals," 
whioh  is  prepared  in  the  following  way: — 
Inseote  known  as  ooohineal  {Cocmg  pnUnirtti) 
are,  by  means  of  boiling  water,  released  from 
the  colour  or  dyeing  material  contained  in 
them,  whereafter  100  kilos  of  suoh  prepared 
ooohineal  are  mixed  in  a  vessel  with  2121  kilos 
of  phosphoric  aold  and  321  kilos  of  nitrogen  in 
organic  aabstanoe,  and  evaporated,  after  whioh 
thflDUHubnnightuitoiidijiAgrMTii  till  dry 


parstus  may  be  understood 
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k  It  UkMliot  two  Leeluehd  •lementi 
il  elMtrio  ball  nriaty  to  oiiiM  it  to 
■gTMtbls  mulad  •oDiul,  of  which  the 
Jit«o«lty  111K7  b«  Tuicd  bf  rogolsUDg 
I  lUBhtraiug  np  tha  Tlb»tm j  idat«  In 
"Cmt  oluiaotaTiitla  mmiau  Mnud 
tba  kppmtiu  bcinsoMd  foi  dcmMlio 
ipliio  pnipout,  wbare  then  i<  naed  of 
iif  dUlWBDt  oalli  wilhont  having 
idioiton.  It  mUfit  iIh  nndar  hit- 
■ayi,  ta«mvaT*i  aMtt,Aa.,  in  >llthi._. 
I  theM  il  luad  of  ■  ligatl  ioMntiUa  to 
uof  ths 

f  {d  truumittinc  the 

tliei  ■DdMitalneoaTenUoniliignilUb; 
Iti  of  the  deotrio  tnunpet  baing  applied 
nmiuiail  <d  lignals  to  ao  engine  room, 
eie   Doiie  pieventi  the  nle  of  a  tele- 


ITS 


BTSBIOaCOPl    AKD 
APPUCATI0H8.* 

tth  meeting  of  tha  Biitiih  Aiioaia- 
r  tba  Adnnoemant  of  Boiano 
»,  t,  paper  wia  leid  bj  Piof.  Ohirl 
1,  aoaompuiied  bv  an  inetnmei 
of  it,  wbiah  inndved  In  to  high  a 
elamenta  of  novel^  and  intiuaia 
alna,  that  it  waa  TaealTad  with  moat 
nifeatatlimi  of  plaianie  and  t^pclae. 
:  of  thenaiwr  wae, "  Blnoonlai  Vlaion. 
rnment  for  iUnatrating  ita  Phenomenft, 
r  waa  oallad  by  him  a  atereoeoope.  Tha 
loorded  the  paper  and  the  initmmant, 
.poitanoa  atlaohed  to  it,  oan  ba  moit 
Id  before  joa  by  an  abitraot  from  the 
I  of  that  body,  giring  the  optnioiu  of 
ntatire  men,  ■■  tollowa : —  Sir  Da*id 
laiad  that  the  mambeia  aoold  eoaroely 
the  vary  brief  and  iflodeit  looonnt 
of,  WhBatetooe,of  the  prinoipla  and  of 
lent  daTJied  for  illiutrating  I^  of  iti 
luty  and  generalltT.  Ha  eimaideied  it 
noat  valnabls  aptioal  upera  whiah  had 
tad  to  the  Seotion.  He  obeerred  (hat 
I  in  ooDBeotion  with  the  law  of  *iaible 
monoanlu  viijon,  it  explalni  all  tboaa 
of  liiion  by  whiob  philoeophen  have 
{  perplexed,  and  that  Tuien,  in  three 
leceiTcd  ttaemoet  oomplete  uplanation 
Wheatatona'a  Tcteuahea,  air  John 
haiaoteriisd  Prof.  WheaUtone'i  dia- 
ine  of  the  moet  ooitona  and  baantjfnl, 
plloity,  in  the  entire  range  of  azperi- 

loagh  the  imtrninaut,  ai  ia  apparent. 
It  be  of  great  gsnsial  istereet  ontdda 
lienlifio  oirolae,  ite  applisation  leemed 
iboDt  with  limitation*,  that  it  hardly 
>  beoome  a  popular  initnimant.  Bat 
>me  time  Dagneire  made  the  unaoDoe- 
ia  great  diinoTery,  wbiah  not  only 
e  Deld  of  application  of  the  itereo- 
ringing  within  Its  range  many  inb- 
onUj'  bopeleaily  eicdnded ;  bat  In 
ent  dcTeloptaent  id  oomplately  rap- 
id WheaUbnta'i  diiooTery,  by  ita  aheap 
on  of  piotnrea  of  all  objeota,  at 
al  aoonracy,  that  the  atareoiDiqie  b*- 
enti&o  leniation  of  tha  day,  and  foond 
bo  the  parioor  ai  well  ai  the  itndy. 
to  have  acquired  for  itaelf  a  per- 
•  in  almoet  every  intelligent  booM- 

atmsnt  of  thii  inbjeot  thii  evening,  U 
bt  beat  diapoiitlon  of  the  time  at  our 
be  made  bj  ooniidariDg,  flnt,  rMbar 
he  piinciplei  nnderljing  and         — 


wtmmant,  and  then  aa  many  M  tM 
teriiUo  MpUaatloni  m  tba  time  tmf 
noidentaldlunMlen  of  IhMnUMlMfr 
ind  diipnted  pointa,  a*  Ifaaj  Maj  §t^  i 


I  bava  given   ProL  Wheatetone'i  paper   the 
luninanoa  I  have   beoaow  tha   whole   anbjeol 


danlop  moet  naturally  by  inquiry  mt 

tin  thiaoonneation.    miat,  then,  wai  hii 

diioovery?    What  ii  hie  claim?    I  think  I  a- 

"''' ly  that  it  li  broader  than  the  aimpla  i 

of  the  inatnment,  whldi  be  oalled 
pe.  It  waa  the  ooneeption  wUdi  piaeeded 
the  ituttmmant,  wUoh  ingneted  It,  whioh,  in  faot 
demanded  It,  and  oalled  itioto  axiatanee.  that  had 
the  prime  element  of  novelty  in  it.  What,  thm, 
in  brief,  waa  the  atate  of  knowledge  and  the  theory 
of  vialon  at  that  time  7  Tha  pby^oal  «zDlanatia& 
of  Tiaion  by  the  bumation  of  a  diatlnot  image  of 
external  ol^eota  npon  the  retina  of  the  aye  — 
entirely  latiifaotory.  Tha  aye,  optically  i 
■Idered,  waa  regarded  aa  a  eamera  obeonia,  with  tht 
retina  aa  the  gronnd-glaaa.  Thia  inatramant  baa 
beoome  eo  oommon  to^ay,  by  the  rapid  apread  * 
unatanr  photography,  thai  famlllaiitywltb  It  mi, 
be  aMomed  wnhont  fntthts  explanation.  There 
were,  to  ba  inre,  aome  remaining  difflonltiai  to  be 
explained  away,  but  they  were  often  mannfao^ 
tnred,  and  rather  phytiologlaal  ot  paydtologleal  in 
ohaiaeter.  The  notable  one,  how  inverted  retinal, 
pictorei  oan  oeoaalon  ereot  viiion  of  ob'  ' 
oloealj  related  to  oar  inbjeot  by  the  law  W 


-iBuallyiti     . 

retink  orthatweieepointelnthedireoUoainwhioh 
light  bomthemitrikee  the  retina.  Bnt  tha  oaiiiidir~ 
tuon  of  viiioD  with  two  ayee  inttodnoed 


the  objeet  liule. 
impreitioni  RiM 


ita  own  retinal  pi 
a  aingle  impreatii 

How,  where,  whi  ^ 

Into  one?  Bat  on  fnrthar  ooniideratlon 
diffloi^cy  in  inteniified.  Tha  retinal  piotsraa 
in  Cha  two  ayea  are  not  idaotiotl,  bat 
In  the  natoie  of  the  eaie  moit  be  eaaentiallj 
different — aa  different  aa  the  diawingi  of  an  object 
made  from  two  different  poiate  of  view,  ai  dlitani 
from  each  other  aa  the  interocnlar  diitanoa.  It  ia 
certain,  tbeo,  that  oar  clear,  nnoonfnaed  lingla 
mental  impcemion  exiata  in  ipite  of  tha  diiaimi~ 
larity  of  tha  retinal  piotnraa  of  tha  two  ayai.  But 
npon  atill  farther  invallgatioa  it  is  found  thai 
not  only  dou  no  oonf oaion  reialt  from  theae  aapa- 
rate  diaaimllar  piotorea  preaented  to  the  mind,  " 
it  wsM,  at  the  same  time,  but,  wliat  li  iCill  lot 
remarkable,  that  from  tfaaie  diiiimilu  retinal  i 

prcuioni,  and  by  reaaon  of  their  diiaimilarit;, 

donbt,  we  have  more  definite  perception  of  eitema] 
objecte.  In  whatever  way  explained,  tha  faot  wu 
indiipntabla  that  there  raiolta  from  thia  diaaimi- 
laiity  of  retinal  Impreaiioni  inch  a  perception  ot 
diatanoa,  and,  oonwqaeotly,  of  form,  that  ft  leema, 
aa  aome  contend,  an  added  direct  perception  ol 
dlatanoe,  and  not  the   reeolt   of  an  nnoonsaiou 

I'adpnent,  baaed  npon  additional  data  fnmiahed 
>y  the  two  eyce.  There  can  be  no  phydcal  expla- 
nation of  thia  aeeming  fuion  of  '"t"n''"  retinal 
impreiaioni,  and  the  retolting  additional  pereap 
tion.    it  moat  ba  olearly  pbyaiologioal  or  payoho- 

wlth  one  aye  open,  with  certainty, 
bring  the  tlpa  of  thi  index  fingeri  together  at  amTa 
length,  or  inafl  a  candle.  Indeed,  we  often  find 
onnelvee  almoet  with  a  feeling  ol  a  loea  «f  dear 
vlaion  when  we  are  obliged  t«  ettimat*  diitaiwe 
wlthoBt  beiu  able  to  bdng  bo(b  ena  to  bear  npon 
"- Ink.    niiglMt  now,IIUBk,lhat  no 

«rti^ 


drawing.  Thia  ia  anothar  of  tbole  atatementn 
1i1y  acceded  to,  bnt  hardly  acoorded  Ita  fnll 
;ticiJ  importanoe,  eapeclally  in  thia  ec  """ 


>idi1y 


decidedly,  I  will  brfaig  before 

yoa  a  few  illuetrBtiODi,  which  alio  have  an  addi- 
tional interne  of  their  own.  In  hii  treatlie  on  th« 
etertio«x>pa,  Sir  David  Brewiter  devotee  conaldar- 
■ble  apaoa  to  what  be  atylee  "  a  very  ramarkable 
illniion,"  a  "  pniding  phenomenon,"  to  which  hit 
attention  wia  firat  oalled  by  Prof.  Neckar,  ot 
Geneva,    The  diagram  (Fig.  1),  he  itmuki,  waa 


# 


Bnt  ha  aayi,  on  leoklng  at  it 
repeatedly,  the  apparent  poaition  of  the  rhomboid 
ia  obuiged,  r  and  ita  face  will  appear  In  front,  and 
A  and  Ita  f"  -'" ' '  -*— 

the  solid   a       ...  .._. 

A  or  ^  to  Dome  to  tha  front,  or  ia  recede,  at  wUL 
Now  thia  resulU  from  the  aimpla  faot  that  tke  twa 
aulids  are  repreaeatcd  by  the  drawing,  ^  Darld 
aiyi  it  wu  drawn  to  lliat  A  ahonld  appear  infroBl. 
That  ma;  beio,  but  there  ia  nothing  In  thedrawins 
to  joelify  the  itatsmcat.  Had  the  artlat  intcndM 
X  lo  appesr  in  front,  be  would  have  drawn  pre- 
Diiely  tEe  aaice  Rgare,  In  reviewing  thia  bo<^ 
aome  yeue  ago,  thii  pniila  reoalled  eoma  early  oDM 
of  my  own,  and  I  inppoea  of  almoet  any  iioj 
entering  span  aulid  EMmetry.  Bnt  donbUen  yoD 
■il  tee  fiiit  the  aoia  with  A  in  front.  Thii  1 
wontd  explain  by  the  &ot  that  that  iolid  ippearain 
anatoral  poaition,  folly  IDppoitod  ;  whilat  the  Other 
solid,  repreiented  when  z  li  in  front,  ia  Ia  as 
nnnatnnJ,  nnanpported,  I  wonld  almcal  i^  In- 


C      S 


poaaible,  poeitioii.  That  Mild  Uiat  haa  the  mart 
nanal  position  ii  flrat  anggeeted,  and  I  have  no- 
donbt  thHt  ttaie  partienlar  diamm  arreated  the 
Attention  of  Prof eaior  KeckaT,  and  afterward!  ef  ffir 
David  Brewater,  limply  beeanee  of  the  accident 
that  it  teptesenta  two  ulida  differing  ao  widely  '- 


npUfied  thia  in  tiie  diuram 

ih  IwlU  call  attention  again  la 


juther  oonneotioii.  In  either  of  the  dlapana  it 
ill  require  very  little  effort  to  oawe  cither  of  the 
jnares  to  appear  in  front  of  the  other.  There  i* 
-3  reaaon,  in  the  natore  of  the  caae,  why  on* 
ihonid  appear  in  front  rather  than  the  other. 


Bnt  it  might  be  laid  that  a  monocniar  plctue 

of  the  objeot  Itself  nnm  the  retina  ot  a  linill  eye 

•^oold  alio  be  cnpabli  of  thia  twe-fold  interpre- 

''"Q—Uikt  in  liiuldng  at  an  object  with  one  eva 

~nlH  receive  no  in&lllble  InprcMlon  aal«Iti 

-«hM-  do  ««.     Bnt  In  moat  oaaii  the 

■"I  ts  rtktt  aliouiatancee  renden 

— —^ethMtban  oee.    Bnt  il 
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«lfle,  and  yet  it  is  a  photograph  of  a  mould  I  hold 
in  mj  band.  What  is  true  of  the  photograph  is 
eqaaUy  true  of  the  retinal  impression  formed  by 
the  object  on  one  eye.  When  looked  at  with  one 
eye,  with  the  head  immovably  fixed  at  the  distance 
of  several  feet,  it  will  invsriably  and  persistently 
ap^ar.as  a  relief,  and  I  think  simply  beoaQse 
objects*  of  the  kind  are  far  more  frequently  met 
With  in  relief  than  as  intaglios,  and  we  cannot 
'emancipate  ourselves  from  the  effect  of  this  cir- 
cumstance. Both  eyes,  however,  boon  settle  the 
true  character  of  the  object.  It  is  possible  that 
one  accustomed  to  work  in  plaster,  as  familiar  with 
moulds  as  the  casts  made  irom  them,  could  see  it 
as  readily  as  a  mould  as  a  cast. 

It  may  be  admitted  that  this  superiority  of 
binocular  over  monocular  vii»iuu,  and  the  essential 
conditions  of  it,  were  recogniseil  before  Prof. 
Wheatstone*s  paper  was  read ;  but  he  seems  to  have 
been  so  impressed  with  thenc  facts  that  it  occurred 
to  him,  as  Uiere  is  no  reason  to  believe  it  occurred 
to  anyone  before  him,  that  if  he  could,  by  any 
means,  reproduce  the  conditions  of  binocular  vision 
by  means  of  flat  drawings,  he  could  also  produce 
the  irresistible  impression  of  solidity  of  form — that 
is,  if  he  could,  by  any  means^  simmtaneonsly  pro- 
duce in  the  two  eyes  retinal  impressions  of  such  a 
degree  of  dissimilarity  as  an  object  would  produce 
when  looked  at  with  both  eyes,  a  perfect  binocular 
illusion  of  the  object  would  bo  produced.  If,  for 
example,   he   could  present  to  the  left  eye  the 

ficture  of  the  frostnm  of  a  cone  as  seen  by  that 
ye,  and  at  the  same  time  tho  picture  of  the  same 
frustum  to  the  right  eye  as  seen  by  that  eye,  as  in 
t^e  diagram  (Fig.  8).  the  same  effect  of  perception 
of  complete  relief  snoold  be  produced  as  by  the 
presentation  of  the  object  itself.  But  he  did 
more;  he  demonstrated  experimentally  and  con- 
clnsively  the  correctness  of  nis  reasoning.  But  an 
apparently  insurmountable  difficulty  Is  encountered 
in  any  attempt  to  look  at  the  same  time  at  one 
picture  with  one  eye  and  at  another  wiih  the 
other  e^e.  It  lies  in  the  fact  that,  as  we  see  but 
one  point  of  an  object  with  greatest  distinctness  at 
a  time,  we  direct  both  eyes  invariably  to  the  same 
point,  and  thus  in  passing  from  point  to  point  roll 
the  eyes  inward  if  to  a  nearer  pointy  outward  if 
to  a  more  remote  point.  In  other  words,  we  direct 
the  optic  axis  to  tnat  point,  and  caose  its  image  to 
'occupy  the  place  of  most  distinct  vision  in  each 
retina.  At  the  same  time,  we  accommodate  the 
eye — adjust  it  focally  to  oistinct  vision  of  this 
point. 

It  is  this  play  of  the  optic  axes,  this  variation  in 
the  ande  formed  by  them,  or,  if  you  please,  the 
moscular  effort  required  to  produce  it,  in  turning 
from  one  point  of  an  object  to  another,  that,  in 
Aome  way,  seems  inseparably  connected  with  our 
Infallible  binocular  perception  of  distance. 
Whether  by  reason  of  it,  this  perception  is 
l>riginal,  antecedent  to  experience,  according  to 
the  so-called  ncitiviMtic  theory,  or  whether  it  is 
dependent  upon  it  simply  as  upon  a  peculiar 
criterion  of  judgment,  and  is  wholly  the  result  of 
experience,  according  to  the  empiristic  theory^  has 
been  a  matter  of  neat  dispute.  No  one  has  more 
clearly  enunciated  the  latter  theory  than  Bishop 
Berkeley,  whilst  on  the  other  hand  Sir  David 
Brewster  has  as  warmly  disputed  it.  Now, 
although  closer  investigation  forces  to  the  conclu- 
sicm  that  simple  play  dE  optic  axes  will  not  wholly 
account  for  binocular  perception  of  distance,  yet 
the  great  preponderance  of  opinion  is  in  favour  of 
the  view  that  this  peroeption  of  distance  is  not 

frimarv,  but  is  an  onconsoious  visual  judgment, 
t  would  hardly  ^op^y  to  give  much  time  to  the 
discussion  of  this  point.  I  will  simplv  call  atten- 
tion to  a  fact  that  seemed  almost  conclusive  to  me 
upon  investigation  of  it  some  years  ago. 

New-bom  mf ants  not  only  nave  no  perception  of 
distance,  but  seem  to  have  no  tendency  to  move 
their  eyes  in  concert.  As  a  rule^  they  appear 
cross-eyed,  without,  however,  a  decided  in-squint 
or  ont-squint,  but  rather  with  a  peculiar  working 
of  the  eyes,  resulting  from  want  of  concert  in 
their  movements.  This  vanishes  after  a  short 
time,  and  the  unvarying  habit  of  convergency  ac- 
companies the  acquisition  of  perception  at  a  dis- 
tance. [Any  argument  against  this  view  from  the 
analogy  of  the  lower  animals  must  be  received 
with  great  caution.  Many  of  the  lower  animals 
possess  onlv  monocular  vision  on  account  of  the 
position  of  the  eyes,  whidi  precludes  concerted 
use.  The  absence,  too,  in  almost  all  lower  animals 
of  a  retinal  area  of  most  distinct  vision  removes 
the  incitement  to  oonoerted  action  of  the  eyes. 
The  argument  from  the  yonng  of  birds,  by  Adam 
Biniiii,  seems  to  have  more  weight  conceded  to  it 
by  Sir  William  Hamilton  than  it  merits,  especially 
when  it  is  remembered  that  most  birds,  other  than 
the  oamivorooa,  have,  their  eyes  to  situated  that 
they  eannot  be  used  in  concert.  They  may  be 
often  observed  to  turn  the  head  and  look  steadily 
with  one  eye  at  an  object,  making  a  purely  mono- 
enlar  stadv  of  it.] 

Now,  when  we  look  at  a  stereograph  in  ordinary 

r/tlaa,  boib  eje§  look  Mt  the  r^bt-eye  picture  or 

Jeft^fe  pio$ar0  Mi  the  muM  time.    The  uee  inter* 


sect  in  a  point  in  the  plane  of  the  paper,  and,  at 
the  same  time,  both  eyes  arc  accommodated  to  the 
plane  of  the  paper,  so  that  when  we  require  the 
right  eye  to  look  at  its  half  of  the  stereograph,  and 
the  left  eye  to  look  at  its  half,  at  the  same  time,  we 
call  for  a  violation  of  this  consensual  habit  of  con- 
vergence of  the  axes  and  accommodation  of  the 
ayes  to  the  same  point :  for  whilst  the  eyes  would 
oe  accommodated  for  oistinct  vision  to  the  plane 
of  the  paper,  the  point  of  intersection  of  the  axes 
would  be  more  remote,  if  indeed,  as  we  shall  see 
after  awhile,  they  intersect  at  all.  But,  whilst 
this  dissociation  of  invariably  associated  optical 
adjustments  is  difficult,  it  can  be  accomplished  by 
anyone  with  some  effort  and  soma  patience,  and 
when,  upon  looking  at  a  stereograph,  the  effort  is 
successful,  the  picture  springs  out  into  inimitable, 
almost  nu^^ieal,  relief,  as  we  have  reason  to  believe 
first  happened  to  Wheatstone. 

But  Whflsitatone  devised  an  instrument  to  aid  in 
presenting  the  dissimilar  pictures  to  their  respec- 
tive ayes  at  same  time  without  this  violation  of 
habit.    Optically  it  is  extremely  simple  in  prin- 
ciple.    In  the  diagram  (Fig.  4),  L'  and  R'  are 
similar  points  in  the  left^ye  and  right-eye  pictures, 
L  and  B  the  left  and  right  eye,  and  A  B  and  A  B' 
plana   mirrors.    The  rays  ox  light  from  R'  will 
enter  the  right  eye  as  if  proceeding  from  O,  and 
those  from  the  similar  point  It  enter  the  left  eye, 
as  if  from  the  same  point  0,  and  accommodation 
and  convergence   at    the   axes   will   be   to   the 
same  point,  when  these  similar  points  of  the  two 
pictures  are  looked  at.    As  it  is  generally  stated, 
the  instrument  superposes  the  two  pictures.    Now, 
there  are  many  instruments  by  which  this  surer- 
position,  so  to  speak,  may  be  accomplished.    Be- 
fraction  suggested  itself  to   Sir  David  Brewster 
instead  of  reflection  as  employed  by  Wheatstone. 
Ua  devised  the  form  of  stereoscope  now  in  general 
use^  which  the  word  suggests  to  most  persons,  in 
which  lenticulsr  prisms  replace  the  mirrors,  tnus 
affording  not  only  a  more  compact  and  conv^ient 
instruments  but  one  that  permits  both  pictures  to 
be  mountea  upon  the  same  card  as  in  the  ordinary 
stereograph.    There  are  many  other  stereoscopes 
in  ^eat  variety,  all  interesting,  many  of  them 
curious ;    but,   as    a    rule,   they   only   serve   to 
demonstrate    that    the    same    effect    of    super- 
position   can     be     produced     in     still    another 
way.    There  is,  however,  one  adjustment  of  the 
ordinary  stereoscope,  of  very  decided  value,  but 
which  is  invariably  wanting.    It  is  an  adjustment 
of  the  lenses  to  the  variable  distance  between  the 
eyes  of  different  individuals,  and  at  the  same  time 
to  the  slight  variation  in  distance  of  similar  points 
in  stereographs  in  the  market,  or,  if  they  are  pro- 
perly mounted,  we  might  say  to   their  breadth. 
Much  of  the  dissatisfaction  and  want  of  comfort  in 
the  use  of  a  stereoscope  in  many  cases  is  due  almost 
exclusively   to  this  want  of   adjustment  to  the 
interocular  distance  of  the  individual,  accomplished 
by  sliding  the  prisms  nearer  to  or  further  from 
each   other.    Although    this   addition    would  be 
comparatively  inexpensive,  there  seems  to  be  so 
little  popular  demand  for  anything  beyond  the 
simplest  and  cheapest  forms,  that   they  are  not 
kept  in  the  market  even  after  advertised.    One 
recently  devised  by  Prof.  Le  Conte  Stevens  (see 
p.  233,  Vol.  XXXV.,  No.  895).  having  this  adjust- 
ment, and  many  others  valuable  in  its  employment 
for  investigation,  I  regret  to  say,  cannot  be  obtained 
from  a  leading  firm  which  has  largely  advertised  it. 

{To  be  continued,) 


pyro.  lie  was  trying  to  prove  that  all  oi 
ment  was  really  acid  development — that 
how  much  alkali  we  used,  we  also  ha 
excess  of  acid  before  it  would  act 
being  either  citric,  sulphurous,  or  (save  t 
pyrogallio. 

Without  stopping  to  -consider  the  r£ 
views  on  development  enunciated  by  th 
must  say  that  it  is  a  reductio  ad  abtui 
seeing  that  the  argument  is  really  bas< 
being  a  body,  and  having  the  properties 
whilst  in  reality  it  is  of  no  such  nali 
gallol,  as  it  should  be  more  correctly  1 
longs  to  the  same  group  of  organic  coi 
carbolic  acid — also  misnamed,  by  the  1 
are  both  aloohds  derived  from  benzine 


CeHfl. 

Benzine. 


FTBOGALLIC  ACID  AND  ITS  USES 

IK  PHOTOOEAPHY.* 

By  D&,  T.  W.  Dbikkwater. 

THK  first  point  that  strikes  me  is  the  misnomer 
**  pyrogallic  acid,"  for  what  we  know  as  pyro- 
gallio acid  is  not  an  acid,  but  an  alcohol.  Some 
time  ago.  reading  a  short  article  on  development 
in  one  off  the  Yearbooknj  I  was  amused  to  find  how 
the  writer  strongly  insisted  on  the  acid  nature  of 


*  A  oooiBimicatloo 
Bocletf. 


to  the  Bdiaborgh  Fbotographic 


C^H.OH.  C.H,301 

Carbolic  Acid.    Pyrogallio . 

C 

H: 

Scientific  chemists  are  fond  of  specu 
the  arrangements  of  atoms  composing 
and  in  the  benzine  series  we  have  ever 
suppose  atoms  are  arranged  and  con 
with  another  in  such  a  way  that  each  e 
has  the  same  relation  to  the  other. 

Now  it  is  possible,  assuming  our  th< 
correct,  to  prophesy  how  many  bodies 
duced  naving  the  same  formulae,  and 
phecies  stand  more  chance  of  being  f  u 
those  of  a  sporting  prophet  on  the  I>erb 
These  theories  have  been  proved  to 
and  many  new  bodies  have  been  discov< 
sequence,  which  might   otherwise    ha 
notice.    Such  bodies   are   described  ii 
language  as  isomeric.     Theoretically^ 
pyrogallol,  we  find  there  should  be  r 
bodies  having  the  formula  C«H^  30H. 
three  bodies  have  been  isolated,  and  in 
closelv  resemble  one  another.     I  thin 
field  lor  experiment  and  research  openet 
could  these  bodies  act  as  developers  ? 

1  have  broken  the  ice  a  little  mysc 
with  any  satisfactory  results  as  yi 
because,  owing  to jiitting,  like  many  oti 
season,  my  dark  room  is  not,  I  am  ai 
light-tight  as  yet,  and  as  my  experimc 
not  in  smoke,  but  in  fog,  I  am  at  a  lou 
attribute  it  to  developer,  light,  or  a  com 
either — combined,  of  course,  with  the 
of  working  always  connected  with  new 
As  regards  the  names  of  these  othei 
pyrogallol,  phlorogluoinol,  hydroxyqoi 
say  they  all  act  as  developers ;  that  i 
reducing  agents. 

During  the  time  I  have  practised  pi 
pyrogallio  acid  has  undergone  two  tram 
— one  in  form,  the  other  in  price.  As 
I  amused  myself  and  tortured  my  fi 
photography,  and  I  well  remember  hai 
out  of  two  weeks*  pocket-money  i 
wanted  to  indulge  in  pyro.  If  I  remeo 
I  paid  sixpence  for  about  thirtv  gn 
leaving  school  I  save  up  the  art,  for  1 
time  nor  could  I  carry  the  enormoui 
paraphernalia  about  with  me  when  a  i 
few  years  ago,  however,  I  could  not  r 
returning  to  the  old  love,  and  oommenc 
ing  up  the  elements  ox  modem  dry- 
graphy.  I  must  admit  that  when  I  fi 
bugbear  pyro  was  the  favourite  d< 
thought  of  the  expense,  but  soon  disc 
what  I  formerly  bought  by  the  grain, 
purchase  by  the  ounce  without  any  c 
tortune  to  back  up  the  expenditure.  I 
luxury  of  purchasing  a  whole  ounce  < 
then  found  that  along  with  a  transf 
price  there  was  one  in  form.  What  I  pa 
boy  was  more  compact  and  less  feather, 
we  are  now  famUiar  with.  Formerl; 
was  made  by  heating  gallic  aoid  (hence 
name)  until  it  lost  carbolic  acid.  Coai 
price  at  which  it  is  now  sold,  1  cannot 
it  is  made  in  this  way  in  the  present d 
made  sume  inquiries  aa  to  the  Gkrmai 
which  pyro  is  made,  but  cannot  pro 
finite  or  reliable  information ;  the  proc 
be  verv  much  a  secret.  There  an  i 
ways  of  making  it  artificially,  l«t  odj 
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ilnd,  would  aeaotmt  (or  the  DhMpiign  of  tb«  pre- 

\H,OHCiKSO,  +  2K0H  -  CH.BOH  +  KCl 

Vbether  this  ii  the  method  adoptad  I  oannot  wv 
•nt  of  one  thins  I  un  enUla,  that  it  ii  not  mads 
Iran  gallla  aotd. 

All  bodic*  allied  to  (»pbolio  aaid— ot  tbe  phenoli 
It  they  Ufl  termed— h»V8  the  power  of  abiorbing 
ixTpn  to  Yirying  gitenti.  Phenol  tomi  ted  on 
iipoiaie  to  all;  pjro  tome  brown.  In  ohemioil 
angnue  Ihej  ue  rednoing  eganU,  aoine  more 
lOwaifal  than  othsn.  Now,  what  we  c&ll  da- 
•eloiiiiient  eoiuiiti  in  rednoing  the  ealU  of  lilTei: 
o  the  nietallio  lUte  after  the;  have  nndarKone 
omedMoga  by  light;  what  that  ohanie  ii  I  do 
lot  think  any  of  ne  can  «y.  The  latent  imue  ia 
»  preiant  an  nneiplained  mfiteir.  That  the 
hanga  ii  whoUy  obsmioal  I  do  not  believe.  Be 
hat  M  it  may,  a  rednoing  agent  applied  to  an 
^owd  plate  haa  the  power  of  ledaoiag  to  the 
Mtallio  atato  thoae  portiona  of  the  liTvar  aalc 
rUidi  have  reoeJTad  the  aotinio  raya.    Uaed  by 


PESCENTAGl       SOLUTIONB       AfiD 
WSIGHTS    A5D    USASUKES* 

LAST  weak  we  promiaed  to  nuke  a  few 
obaarrationa  on  the  aabjeot  of  the  mixing  of 
peroentaga  aolntiooi,  a  tople  with  wbioh  qaeitiona 
ot  weigbia  and  meaaoiea  are  inextricably  inter- 
woran.  Ont  attention  waa  drawn  to  the  aabject  by 
a  Domber  of  latten  in  onr  oontemporary,  ths 
Bnolish  Mechanic,  in  reply  to  a  qneriat  wh.j 
aakad  the  meaniog  of  Uie  eipreaaion  a  "ten  per 
cent,  tolotion  ;  "  be  had  been  told  to  take  a  "tea 
per  oent.  Bolntion  of  ebiome  alum,"  and  he  aikeij, 
<■  Does  tbia  mean  lOoi.  alnm  in  lOOoi.  of  water,  or 
lOdr.  in  [OOdr.,  or  lOgr.  in  lOOgr.?"  The  aams 
queation,  in  other  fomu,  ia  doabileaaly  being  con- 
atantly  pat  by  other  eiperimentera ;  repeatedly 
have  we  oaraelvBa  been  called  apon  for  aneiptans 
tion.  A«  we  lUtad  last  week,  tbia  qneriat  wb^ 
replied  to  by  no  fewer  than  aix  oorreapondanti. 
which  nomber  included  the  oamea  of  at  leaat  au< 
well-known  anthority,  yet  with  one  exception  all 
made  inch  eiroDeooa  ntatemente  iu  their  lepliea  as 

will  form  an  excellent  teit  v' • ■ 

tbia  moat  aimpla,  yet  e'    ~ 
The  first  reply  ia  vi 

third  ia  alao  vague  at 
hopeleaaly  wrong  and 


idenlly  confuting,  matter. 

gue  i  the  aeoond  »yt,  "  A 
one  to  ton."  Wrong.  The 
the  onUet,  and  toon  gets 

t  aea — "  ID  graia*  alum  in 


Btya,  "  If  yon  take  10  par 
u  1  part  onromio  alnm  by  weight,"  Ao.  t 
oomprebend  the  point.    Number  five  >aj 


.In    the    ohemioal   laboratory,    we  oae  pyro  to 
naorb  oxygen. in  gaa  analyaia,  alwaya  in  aUoUine 

At  yon  all  know,  the  qneition  of  wbich  alkali  to   fourth  ia  all 
M  ia  a  Bomewbat  vexed  one.    Cbemically  speak- 
■I,  I  SBniiot  lee  that  it  matt-"  — ki.i.  .11.11^  1. 
afan  i  the  final  reanlt  ia  much 

h*  ana  devalopar  may  piodDce h-~-vi  , 

but  another,  alum  in  100  pi „ j 

We  ore  all  apt  to  overlook  the  fact  that  a  prooeaa  wrong,  tbongh  the  latter  part  of  the  letter  abows  fc 
hat  BoeoewiB  with  one  man  will  not  do  witb  glimmering  of  the  troth.  Finally  tba  laat  letteh 
■ether.  I  aboold  aay,  let  each  one  nae  the  alkali  atetea  that  in  "  pbotogTapbioformalnapotheoariea' 
nioh  ioiti  him  beat,  and  with  whioh  he  geta  the  weight  ii  alwaya  implied  unleaa  otherwise  apeci- 
Mtraanlta.  .  fiedy'  a  (taWmeat  whiob  is  clearly  erroneoua,  whilt 

At  to  the  Duhealthinea  ot  ammonia  I  am  donht- 1  ^™  T™  S'Y^l'y  ao  ia  it  to  aay,  aa  the  writer 
U.  The  amall  quantity  jriven  off  durina  develop-  ""*''  ""'  "^  draohma  m  100  drachma  la  the  aam& 
■WloannothSog  m^llf  to  believe  £hurtf.S^"l'*<"'°«'"°l«'""'™"l,  _  .-  .  , 
ig  ,adl  that  ii  aaid  to  the  oontri^y!       ^°  ^'y'P«  ^  — 


bUdi  the  workmen  are  healthy  enonitb.'  In  mv  I  ^''"*  "  "^  <""  *""""  ■'"''"''"  ""=■  •"<•'"■ 
tn  Uboratory  I  have  frequently  bad  more  I  •>•  l*""*^  • 't^'""?  """"8"  ^^P'™'" 
H^UDia  flying  about  than  ever  I  had  io  my  dark  i  oommon  uiage  it  meant,  when  spplied 
■k.  "*     1  "■>■- 1  diasolvad   m  a  liquid,  ■   aolation  containing 

iIljeiperieni»intheaiattermaynotl»nf"."'h   tenth  of  ita  weight  of  the  particular  aolid.   Al 
■laa,  but  I  have  tried  all  tl|e  three  a 


Ly  not  be  of 

_,-  -iree  alkaliea,  and 

m  darelop  equally  well  witb  either.  Boda  alone, 
^•ver,  with  me  givee  a  red  tone,  whioh  ia  raUier 
Mlaadlng  when  judging  of  printing  value. 
Oh  Hung  I  never  do— that  ia,  keep  pyro  in 
ration.  To  mychemioal  mind  it  iaimposaibte  to 
Mv  it  in  aolation  fur  many  teoonda  witbont 
^^f*  taking  place.  When  the  brown  colour  ia 
Vwped  after  abaorbing  oxygen  a  number  of 
'-- '  - "  .     .     p  -  ^jj^  ^.^^ 

a  large  quantity  of 


,  i  after  abaorbing  oxygen  a  nv 
^dex  bodlea  are  preaent,  inoladiug  ao 
BKdio  acid,  Ab.  Both  of  tbeae  bodic 
■■"ritiltltL  beaidea  destroying 

rait    to  faot,  the  tulphuro_  _   _ 

^Mffnl  reatrainer  I  know  of.     I  have  saved  over 

PMtd  platea  with  a  aolution  of  aodium  sulphite 

raoM  with  sulpbunias  aoid  gaa,  when  I  do  not 

Pra  leonld  have  done  anything  with  bromide. 

ranlphmnu  aoid  is  aa  unatable  a  body  as  pyro. 

Jraii  to  become  snlpbaric,  or  the  aulpbiM  to 

Wnta,  and  after  that  stage  the  solution  la  use- 

^^  I  always  nae  pyro  dry,  and  nothing  will  over 

H*  me  ebange  except    tJie   introduoCion   cd  an 

^■Bto  unknown  preaervative.     For  profeisional 

mugi^ibera  using  large  quantities  of  pyro  itmay 

g  ■attar  to  mach  ;  hut  to  my  fellow  amateura  I 

yhathat  they  ahould  avoid  tolutiuna  of  pyro, 

y»*.  »  word  or  two  as  to  the  other  componnda 

MM   to    in    the    earlier    part    of    my    paper.    »tood,  tbejai 

Hanglaeiaol :  I  proourad  a  small  quaatity  from        ^^*  ^^'^  "'■ 

ghillalt  oompound,  and  attemptetfto  uae  it  asa    Other  diment 

***w.    It  began   to  develop  a  picture  wiihout    "'  "«"  F" 

V  alkali,  bat  almost  immediately  fog  aDDB»r«l.    which  only   , 


1   in  a  liquid,  a   aolation  mntninino 

tenth  of  ita  weight  of  the  partic 
applied  to  a  mixture  of  two  liquida  it  ia  uauall; 
undentood  to  mean  a  liquid  wbieb  contaiua  a 
tenth  of  ita  volums  of  the  apecified  liquid. 

TbQs  a  quarter  of  an  uuuce  of  a  ten  per  cent, 
solution  of  chrome  alum  woDld  mean  a  liqoid  which 
oontained  the  tenth  i»rt  of  out  ■-—-'—■  — j-^-- 
and  tbree-eightbi  grsint  of  chK 


of  a 


'ould  I 


Bolutii 


nndred  ai 
g  alum. 
Icohol   i 


ouQoe  "  ;  but  at  a  fluid  ounce  of  water  ii  equal  to 
n  weighed  ounoe,  the  first  half  of  the  word  it 
□jnallydropped,aoourte  whieh  often  leadt  to  mia- 
eoneeptioQ  wliu  fluida  beaviei  or  Lighter  than 
water  are  in  qtwatkm.  But  the  moat  unfortunate 
confnalon  of  all  eontiite  In  the  divltloos  of  the 
ounoe.  We  have  reoalled  the  respeotive  weights 
of  the  troy  and  the  avoirdupois  onnoa,  and 
hart  it  may  be  mentioned  that  the  ounoe  form- 
erly used  by  apothaoariet  and  by  the  chemist 
^ai  druggist  oontained  the  same  anmber  of  graina 
u  the  troy  ounoe — iSO;  faeuoe,  whanevar  the 
dwltion  of  the  fluid  oouee  into  180  minims  waa 
cslled  to  mind,  the  majority  of  thoae  referring  to 
thiM  diviaiuns  jnmped  to  uie  oonolniimi  tliat  the 


iniiiim  of  water  ii  the  iiOth  p. 

r'v  :lera'whoi.._  _ 

A, .-lid  do  well  U  .     ._      

ij.i'ly  to  forget  it  again.  An  ounce  weight  and  an 
.Lu^ce  meaaure  of  water  <at  anitabla  temperatnre 
>od  atmoapberio  preaaure)  are  identical,  and  either 
:iintaiua  480  minims  or  IST^  graiua  of  wat«r. 

Let  ua  iu  sonotution  go  back  to  the  peroeutage 
queation.  If  an  ounce  of  obrome  alum  bediaaolvsd 
na  small  quantity  ot  water,  and,  next,  the  toin- 
ion  made  up  in  bi^k  to  meaaure  half  a  pint— that 
9,  ten  "  fluid  onucea,"  then  every  flnid  onnoa  will 
contain  a  tenth  of  an  oauoe  weight  of  olmune  alnm, 
[iQi  afinid  draohm  will  not  oonlAin  a  tenth  of  a 
liunhmot  alum;  (01  it  ths  latter  term  be  employed 

Bnciah  fharmacopteia)  it  meai 
1!  the  apotbeeariea'  ounoe  ot  480  graina.  But  thU 
erm  ahould  be  entirely  diaeardadjand  thna  one 
■una  of  oontuiiou  be  avoided.  We  oannot  bat 
Link  the  retention  in  our  legal  waighte  and 
nesaurea  of  terms  ot  aimilar  name  but  diflersnt 
ignifioatioa  moat  snfortanato. 
ause  of  all  thia  ac 


_     __  alcohol. 

Now  the  oonf  ution   of  torn 
loe  at  thlt  stage.    Photogra; 


"fluid 


those  needed  in  emulaion  making  and  a  few  other 
directions,  do  not  call  for  very  exact  meatnrementa, 
aa  ia  inatancod  by  the  only  recently  foraaken  "drop 


aomewhat  slipebod  mode  0: 

be  adopted.    In  praolioe  n 

done,  but  the  moment  tba 

■'■-■■  byour 


deicription  ia  liable  to 
great  harni  perhapi  ia  , 
eiBctiCude  of  terms  ia 

aoUtiuns  how  difficult 


:e^  for  it  ii 
it  to  obtain 

We  have  no  purpose  at  this  ttege  to  enter  into  a 

diacuuion  of  the  large  qaestiun  ot  the  advantagei 

antagea  of  decimal  ucriui  other  tystei   " 


ei,  though  once  under 


pie  and  eaay  ot  app 
lyatem  la  the  grain 
:c  founded.   Tbusl 


fcltondergoing  change,  1 

PMod  will  act  at  a  dt.i,.,,.^..    m   m,   u^i.       „   ,  - 
Hsent  fog  waa  produced  at  once ;  this  proves    "^^'^  avoirdapoia) 
Hit  hat  the  power,  and  1  have  no  donbt  caref  ol    P'  *''■  pound  weight,  a 
■Bitnent  wonid  thow  na  a  method  by  which  it    '"''""  begina  to  grow  : 
■M  be  used.     Hydroiyquinol.   the   other  body  I  Everyone   knows  ther. 
J  to,  I  have   not  had  time  to  make,  but  I  ,  avuirdnpois  pound,  eacl 


1  ia  equal  to  IGoi.  Uoi 
■eBtinglj  intricate  her 
a  truy  pound  and  a 


1  aa*  that  it  was  e 


<l^(baniine}  CH.OH  (oarbolic  acid)  C.H.3C 

cCh,20H  catechol, 
kud  in  the  the  autumn  leaves  ot  the  Virgini 

C^H.SOH  pyrrogaliol. 
0,H.BOH  phloroglucinol. 
CaH^  WH  nydmiyqninol. 


ng  in  weight  aa  detcribed  ;  but  if 
only  were  remembered  no  diffi- 
The  troy  pound  hat  5,7G0  graina, 
'  T,UDO  grains— all  graina  it 


Lps  if  this  were  the  ouly  difficulty  the  tme 
Bgurei  wonId  toon  be  committed  to  memory,  hut, 
nnfurtunately,  the  capaoiCy-meaiurts  tend  in  the 
opposite  direction.  The  imperial  gallon  it  a  meaaure 
of  a  tpaoe  wbich,  when  completely  filled  with 
water,  wunld  bold  exactly  101b.  weight,  or  I6O01. 
""""  """•'-   part  of  a  gallon,  therefore,  ia  a  "fluid 


BOW  TO  SHARPUr  A  PLAN2  IKOIf. 


be  undentood  byevery  m _, 

lundiedt  ot  men  who  oannot  do  a 
itabla    job    in    this    respecU     Tba   eommon 
ency  is  to  ronnd  off  the  under  put  of  the  ont- 
edge  ot  the  tool  nntil  it  geta  ao  ttontwl  Uiat 
tool  strikea  the  work  bsek  of  the  cntting  edge, 
do  the   job    correctly,  we  will  begin  at  the 
nniog,  and  grind  the  tool  properly.    Firai,  the 
I  of  wood  to  be  ont  mnst  be  taken  into  con- 
ration.  Common  whitepine  Ban  bolt  beworked 
I  a  very  I  bin  tool  ground  down  even  to  an  angle 
y,  provided  the  make  of  the  tool  will  allow  it. 
S{ime   planet   will  not,  for   the   iron   standi   ao 
''flunt    or  neariy  peipendioular,  that  ita  grinding 
i:nuraa  a  severe  icrapmg  action,  which  soon  wears 
iwny  the  tool.     In  anoh  esaea  from  46°  to  60°  ia  tbo 
proper  angle  for  plane  irons,  and  thia,  too,  is  about 
ri^ht  for  hard-woud  planing. 

Uetermins  the  angl*  yon  want  on  the  plane  iron, 
and  then  grind  to  that  angle,  taking  care  to  grind 
on'.>  Sat  bevel,  and  not  work  up  a  dnten  facets  f  nit 
.if  monkey  faces  and  cat  notes.  If  the  atone  be 
-I^^II,  say  I2in.  to  18in.  in  diameter,  the  bevel  will 
Ijc  -lightly  concave  like  the  aide  of  a  raior,  and 
itaL-  is  a  qnality  highly  prized  by  many  good  work- 
m"n.  In  grinding  take  eare  to  avoid  a  "feather 
f'llgc."  If  the  tool  already  posseaaes  the  right 
sh.i)ie— that  ia,  if  it  be  juat  atraight  enough  aerooa 
tlic  edge,  then  grind  ouefnil^  yet  baldly  right  up 
to  tliit  edge,  but  not  grinding  it  entirely  off.  The 
time  to  repair  a  mill  or  a  machine  is  jntt  before 
rt-piiira  are  needed,  and  the  time  to  atop  grinding  a 
tiHL>l  it  just  before  the  old  bevel  is  all  ground  off. 
No  matter  if  the  part  ot  the  old  bevel  left  be  not 
.■,v^■r  1-lOOtb  ot  an  inch,  that  it  enongh  to  prevent 
ji  fL-athar  edge,  and  can  be  eatily  reduced  on  the 

should  the  tool  need  any  change  ot  tbape,  tnch 
ua  ttie  grinding  out  ot  a  niok  or  a  broken  plaoe, 
th  til  put  the  edge  of  the  tool  against  the  atone, 
nnd  bring  the  tool  to  the  deairad  shape  before 
uiiinbing  cbe  bevel.  If  the  bevel  it  ground  awj^' 
iiQtil  the  tool  ba  brooght  to  its  ahape  there  wiU  bo 
nuy  amount  of  feather  edge  made  wliich  will 
irouble  greatly  in  getting  the  exact  required  shape 
of  tool.  Before  grinding  let  the  cap  be  aet  baok 
ulj.,iit  ^in.,  and  there  faatened  securely.  It  will' 
iintiH-er  for  a  gaide  to  grind  by,  and  the  tool  oau  ba 


B  tew 


„      ding  remove  i 
I  the  cap  and  the  plan 
Irops  ot  oil  on  a  good,  olean  oilstone. 


Let  the  Iron  lay  perfectly  flat  upon  the  stone, 
vith  a  tendency  bnly  to  bear  harder  upon  the  edge 
,t  the  bevel  than  upon  the  heeL  Hove  the  iruo^ 
)ack  and  forth  upon  the  stone  aa  fast  aa  yoni  tkiil 
till  allow,  taking  care  that  the  heel  of  the  bevel  ia 
\oi  lifted  from  the  stone.    Aa  yon  baoome  nrvG- 


;  cicnt  in  whetting  an  iron,  the'  IwftV  -ojiiii  ^fc'oS-'i"*- 

FtemtbaBraMJeumiliiflMiisrap)^..  .LfiauUMthann  Swi^  ^»  ■AadisM»^  ^^P^**>- 


^y 


^l&r^%^^ 


,1   itf  ^ 
lict«»» 

olce4»t  1 
*»*  ^tf* 

jixiie  ^**^|,  V 

,e  point  of  iB^ 
tiie,  we  J^ 

,be  optic  «»»*• 
occupy  ^>»«  Pi, , 
letina.   >^  \J 
eye-adi«Bt  it 

ntUtiiispl^ 
the  ang^e  tortog^ 

from  one  P<>J*L 
iome  way,  ■••» 
it^fallible  bi^ 
Whether   b3r_^ 

the   BO-c«l^«*_, 
dependent   ttP 

briterionol  3J 

expericnoe,*J» 

been  a  matl«f 

clearly  enunC 

Berkeley,  w« 

Brewiter    *i 

although  oKHK 

aion  that  BiiP 

account  lOt 

the  great  prj 

the  "i^^^^ 

It  wcmd  b» 
discuBilonc 

tiontoal* 

tipon  in^**' 

New-bcMC' 

distance,  ■» 

their   eij 

orout-sqn- 

of  the  ey 

their  l»0^ 

time,  and 

oompanir 

tanoe.    I 

analogy 

•with  gte; 

posseM  ( 

poaiti^ 
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ot  a  «• 
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(Ml     ■'■     '1'         '  ''I      I'*      ''     ■'<     •       ^f*'  '  /      .«•  .rf      ■ 

I    I   ■   I       mM      1      •  I  I  <  r     '#  •«#    'i         •*■/»        '#  t'.t     »*    f      ^a*     «     4. 

I  (■   I-        \\     ll  "IIm  I     •''«',      ttH  !•  tt     *t  •   /      'f*      0  *,-,mn      V>    < 

J  J  p  •  * 

._  I    ti  uMiiu    Iff    ' i"-    "l«^    '/f    '"f-^    y,'-*^   ««■/«        i 

t|i     il    nil  11 1     lilt  ■•  till  J    "**■<        ***    * '>^*    '/I.    •  H/'/V  v^y 

U|Mi      •!•    Illllhlii     HtM     a^lii     <rf      tUi»mi».^    •    »    l-l^-*    *m»  •» 
M  i)>   M      I'll     )|il|       If   fl      Mil     lli^t       ('#     *-./•        ««^7   •    KV/'« 

••In     M^t  Mt  •  I  t    I  •    iiIiIkIhi  if    hf  1  *h^  '/*  'iff*/  f'//«.4 
M     II  Mm    IhhiiIIi   I    III    *,||    |||<.fi.,f«     liifcf,     •r.'(«A     •■*.« 

I  I'll)  Il  ||  •  I  .ill  I. II  H  |llMI>-(«  lit  *-t>H  Ult^t  V«  %<«  '/•  • 
\i||i       il  ill   II     II    il  II    ri-li    llllll    ii||f    KM      |r-   f  Ii>'   '1/  '  >«•/• 

M\     i  I  III    lilt  III    ln„ill(i|    mill    Hiii>«r    li'tHti  *u*  I  ml*, 

flVllt^  ,  It.  lll.ll  II  ||,.M  |ll-»||.l.lt/  Imi'.  *t*h  '«•* 
(t  \(  lilt  k  ill  II  11  ll>M»  Hill  lif  llji'l  I  I'iMl'  I  'III*-  fi'ttk  Iff 
t|l<     >   III     1  III   M     iti'lIM    Mil-   •>i4|l   Hl(f|    Jil'ifi*'    |l    Ht   itiH 

^\\\\  \*    it    It  I    iii|iiliM    Mllli'll    Mliift    lihtt*     M(Jn    la, 

n   IV    I  .  ^    I.  tiitlit-    tiliitUfi  lliH  |iIh|ii<  wltl  toil.  v»«<M 
t>     y  ki    II     I     itti      f.^li     \i  114    I*    |iHi|||ii-         Wlii'ii  N  tumti 

f\   •    »    .         \       |)«         ti      tf      illll    ,l|    II    |||hMIi    iMnl     ivtii-i    il     l||l 


\i      >x  I    •'%«>)     \iiili>iiit    it'MiiiiliiK    ilii>   mill,  llii-fi 
-^      ■  t  .     .   «  it>*i  ■  I  «•■  iitl||i>  vmIIhi  I    lull-  iMiiil  DinI 


k->- 


■  I* 


«    M        I  «• 


\-    iiitim    |iii    liii|iiiiri>iiii'itl 


\\     \  \  f^    »««\  o^«t\iHk  v-^i'-ti'd)  t*r  iiii>«ii 

^^                ««  >ii    -\-<         »•    «^^i-t\    «^  Mli'tl   ,«« i-M    lint 

%is  «■     ^    •■  <     -  •%   »-.»•• -.^^1  i»v^tt^vt>t  III  I  III'  r*ii>i>, 

%X           .11  *                •    ».      **^*     X-^l.^t    ■'«•    t't       \    \*lSV     )t|t    In 

X-            -X  *  >       •  ■%      •    *■»    ^'^    %*»!*>   .    k'.  \<.kl  «llii  mIpM^iUiHI*!' 

,         %    •  ■*.■«»          ..\    x»-    ^.-^    .s       •-.•       Wl»li«t|        M 

V   V         •     ,.  X     y  .       t xX*    ^    *'  -  •     \  \-      \      l-l<|*>«  I  «tl^ 


V 


■  V»       •«     ••-•     '*%     •      ••■■   ■•^•••k,i   ^•,>iii|> 


«1 


«&  >*  % 


^    * 


»^  I    '•  >t  «  t  • 


%  * 


»s      V.  »  «  ■    - 


s* 


vV 


h 

o  .1..      ••!  *  %1  *ft  ,«  .  k    1^  .  -.  I 


'.'lifi'.i'J'  r.' «/•/•/•'.. ^r,  ».'./«  k  r''.*t' f^riei  of  pra«- 
Ui.h\  t.^itmititt'  ii^a  ^ti*l  //i4«A-j.'t:r.«:bU  in  thii  oiTte^ 

I  I'ifi 

'I'm  1*1 1,  f  I.  Kh'fWM  :i\  »  t^l^ri'-^  thft*.  tb«  larger  wires 
iiiumI  fiMiii«i»fii/  itf.i'.iiinH  \iun3kfi.\y  heat«d.  For 
iiiAiiiiMii,  K  'i«f.  o  wif,  f:arryjiij(  three  aui|>crea  per 
■i|niiiii  iiiilliifi' i.io  jfi  A  )ji:iiti;'J  i*7i({inn  ruom,  or  in 
nil  iMiiq|ilii  l.<iiii|iiiriii>iii«  iif  alioiit  Ih'f  F.,  if  made  of 
ilir  Iii-mI.  iMi|i|i><i,  woiiM  hImjw  n\nml  ]t\H'  F. 

Iliii  ir  wit  wiiiii  hi  NiiliNliLutf)  ro]»)MTof|  say,  about 
iin  |u>i  imiil.  iiiiiiiliiiiiiviiy,  iir  n  iMiiiioii  uf  the  oon- 
iliiuiiii  liiiN  II  ii|iiii|i  lidiiil,  ail  I'lljMW,  or  a  twist,  by 
mIiIpIi  iiiiiiiltiliiii  It  liii«  ImnI.  i>niL<>f  it m conductivity, 

II  wtnilil  iiiii  iiiilv  lii'i'iiiiin  piiiiifully  warm,  but  in- 
li'luiiiltlv  liiil,  mill   liUtilor  Iho  liaml  thut  grasps  it. 

Villi  ii|(iiiii,  M  hI'^ii*'**  <^^  ^'><*  taltlc  whows  that  the 
iii»>i«t>«i««>  nr  ittii«|ii>iiiluiit  IN  |irii|ioi(ioaHny  (greater  in 
Uii;vt  iltiii  III  Mm:illor  tiiiii«luiMorM,  whioh  at  onoe 
4ii^.;«-ti<  iti:»t  i%)tili>  mmtt'  lilt  IV  01  jiiil  rulois  asked  for, 
\Vic  .«(tt>  (ilia  i*(  i;iM\t'iiil  n|t|ilivvitum. 

\\  :i  II  i«  tii'i'ii.'tl  II  ^tMuc  l.iw  \^hu>h  will  make  the 
I  «ii.«  (>.in«-«-ii  ilti'  !ii«iiu\i;  « iWi'i  o(  the  ourr«nt  and 
t\,>  ,«*.>'.iii|:  vitiii.'o  oi  ttu*  ^v'.iauocor  a  o\>ii*(ant. 

V«,'  Srts, 111*1  n\'.<»  i»  V,\\*  ivii*iO,  I*  by  far  the 
•.ss* •      V  %*•".*•  I U    ••  •  A  '.'. .  .*  t  ?•. ,•  *A 1 4'  0 * r :  >  -.v  j  x'ji|>a4rit  r 
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>    » 


\\<>..  kv\«.k ^ 


I  *■. 


aad 

oxkle.  zs  a-1 
periods  ra&rz.; 
Sabeeiqncs^j  = 
o£  electrisirT.  i 

xneaanred.  I^ 
leu  than  ll'T  ?e 
oonTerted  irt:  :- 
higher  proposuic 
Berodie  or  by  las 
when  similar  s 
bat  not  eo  hi^  » 
Tait,who,  howcrt  *==^ 
and  the  exact  ralw  -  "^ 
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dine  meeiinff  of  the  seuion  wm  held 
^th  Inat.  at  King's  Ck>Uege,  Strand, 


the  Bey.  Dr.  DaUinger,  F.R.S.,  in 

onationa  to  the  aooiety  waa  read,  and 
~-  the  meeting  voted  to  the  donors, 
i  specially  called  to  a  new  work  on 
,'raphy,"  by  Dr.  B.  C.  Bonafield, 
d  an  in^eniona  table  of  ezpoaurea  ; 
ond  edition  of  Dr.  Crookahank*a 
aoteriology,"  the  enlarsed  scope  of 
ioated  by  extracts  read  from  the  pre- 
a  lithograph  print  from  Dr.  P.  H. 
\  number  of  microscopic  objects,  all 
i  shown  by  the  same  magnifying 
original  drawing  was  made  by  Dr. 
U  Holmes,  and  was  given  by  him  to 
arpenter,  C.B. 

M  a  letter  from  Mr.  Dreyfus,  late  a 

3  oounoil,  and  who  was  now  residing 

.  accompanying  a  notice  of  the  60th 

ng  of  the  Society  of  Naturalists  and 

be  held  at  that  place  from  the  16th 

Sei>tember  next.    The  objects  of  the 

Btriotly  scientific  and  notoommer- 

daooe  usually  numbering  about  8,000. 

imated  that  a  cordial  welcome  woula 

ly  of  the  Fellows  of  the  society  who 

-  to  attend. 

-rookshank  exhibited  a  series  of  colti- 
no-organisms,  and  called  attention  to 
.  unusual  circumstance  of  being  able 
a  typical  series  all  growing  at  the 
Many  of  the  kinds  exhibited  were  by 
-*rably  familiar  to  those  who  were  in- 
aoh  subjects;  but  there  was  one  or 
particular  interest  about  which  he 
ew  words.  He  had  sometimes  drawn 
he  fact  that  the  chromogenic  bacteria 
iloped  their  colour  only  on  the  surface 
1,  but  a  specimen  now  shown  formed 
to  this  role.  It  was  interesting  as 
t  Spirillum  which  had  been  cultivated 
id  being  a  chromogenic  SpirUlum  had 
colour  in  the  depths  ot  the  gelatin 
*he  general  rule.  Another  specimen 
Baetllus  fgurant  seen  growing  upon 
i  the  gelatin.  When  first  described, 
i  were  sceptical  as  to  the  fact  of  a 
iloping  such  a  symmetrical  pattern; 
iow  be  cultivated  quite  easily,  and  he 
ippy  to  supply  anyone  interested  in 
itn  material  houx  which  it  could  be 
ometrically  as  in  the  example  before 
Iso  showed  a  micro-organism  which 
1  to  oauae  the  awine  fever— or,  rather, 
laa— in  Germany.  It  waa  to  be  notea 
nany  there  had  been  many  oaaes  of 
i^  and  that  a  different  organism  had 
usociated  with  it  there  from  the  one 
and  recognised  as  the  cause  of  Dr. 
I  fever.  So  far  as  he.  Dr.  Grookshank, 
e  to  make  out,  they  were  not  identical, 
form  being  an  extremely  minute 
ning  only  a  cloudy  appearance,  and 
•e  similar  to  mouse  septicemia.  He 
«  was  good  ground  for  regarding  the 
as  distinct  from  each  other,  the 
n  beins  awine  eryaii>elaa  aa  diatinct 
ever.  He  alao  exhibited  an  example 
t  obtained  from  putrid  fiah,  which 
markable  phoaphoreacenoe  frequently 
,  fiah  waa  decaying. 

ent  complimented  Dr.  Crookahank  on 
>le  series  which  he  exhibited,  illus- 
jpartment  which  he  had  made  so  much 

tan  exhibited  a  number  of  series 
lie  anatomy  of  spiders,  worms,  <&c., 
en  made  by  Mr.  Underhill,  of  Oxford, 
tber  remarkable  apecimena  of  aeotion 
nounting,  in  aome  inatancea  from  30 
itive  aectiona  having  been  obtained 
9  spider.  Some  drawinga  taken  from 
e  alao  exhibited. 

snt,  referring  to  a  drawing  of  a  longi- 
a  through  a  apider,  showing  all  uie 
if  the  section  from  which 
included  in  the  aeries 


a,  asked 
en    waa 


ex- 


an  .said  that  this  drawing  was  not 
IV  one  section,  but  was  a  composite 
.aed  to  show  the  internal  atructure  aa 
la  examination  of  a  great  number  of 

id  that  though  bringing  microacopic 
e  Society  aeemed  like  "  carrying  coala 
,**  he  had  ventured  to  bring  aome 
Actinomycetes  from  the  jaw  of  an  ox ; 
imen  from  the  Royal  College  of 
iseum  of  the  jaw  showing  what  the 
The  effect  upon  the  animal  was  to 
mxM  in  the  Jaw,  and  the  disease  occa- 
4 10  as  to  aneot  the  kidneys,  intestines, 


and  other  parts  of  the  body.  The  organism  con- 
sisted of  a  number  of  spheres,  each  having  a 
structureless  centre,  round  which  large  numbers  of 
ActincmycetM  were  arranged  very  mnoh  in  the 
same  way  as  pins  might  be  stuck  on  a  round  pin- 
cushion. The  inflammatory  new  formation  was 
very  much  lUce  what  occurred  in  the  growth  of 
tub!erole  or  syphilis.  The  disease  could  be  com- 
municated tby  inoculation  to  other  cattle,  and  alao 
in  the  aame  way  from  man  to  the  raboit.  The 
sections  were  prepared  by  staininff  first  with  a 
magenta  solution,  which  selected  the  micro- 
organisms, and  afterwards  with  a  watery  solution 
of  methyl  blue,  which  stained  the  tissues. 

Dr.  Grookshank  said,  with  regard  to  the  disease 
referred  to  as  existing  in  man,  his  own  view  was 
that  there  was  very  little  ground  for  supposing  it 
to  be  the  same  as  that  of  the  ox.  The  bovine 
disease  was  very  clearly  marked,  and  could  hardly 
be  mistaken;  but  he  might  say  that  although 
clinically  the  two  forms  of  disease  might  appear 
very  much  the  same,  the  fungus  which  had  been 
f  oimd  in  man  differed  very  materially  in  its  micro- 
scopic features  from  that  obtained  from  diseased 
cattle.  The  new  method  of  staining  these  objects 
with  magenta  picric  acid  would  he  found  very 
effective ;  lie  had  tried  a  great  number  with  success 
by  using  orcein  and  then  gentian  violet. 

Mr.  Grisp  read  a  oircular  which  had  been  sent 
descriptive  of  a  new  glycerin-immersion  objective, 
in  which  the  following  statement  was  made : — 

**  Their  experiments  and  experience  prove 
glycerin  to  be  a  much  better  medium  than  water 
or  oil.  Water  neceaaitates  the  microscope  being 
used  almost  upright,  and  soon  evaporates.  Oil 
requires  great  care  in  manipulation  and  loss  of 
time  in  cleaning  off  after  use — glycerin  is  free  from 
tkue  objection*.  It  will  remain  three  or  four  days 
limpid  and  free  from  evaporation,  and  only  requires 
cleaning  off  with  a  camel-hair  pencil  dipped  in 
water,  and  the  lens  dried  with  blotting  psper.  This 
objective  has  more  brilliant  definition,  deeper 
penetration,  and  a  greater  working  distance  from 
the  object  than  any  others  of  its  class  at  much 
higher  prices." 

In  this  statement  was  crowded  as  many  optical 
and  other  errors  as  could  well  be  compreased  into 
the  space.  A  fflycerin-immersion  objective  was 
necessarily  non-homogeneous,  and  could  not  there- 
fore be  compared  with  homogeneous  immersion 
objectives.  As  it  must  have  a  lower  numerical 
aperture,  it  could  not  have  "  more  brilliant  defi- 
nition." while  glycerin  was  more  (and  luot  less) 
difllcuit  to  use  and  clear  off  the  oil,  and  was  more 
subject  to  atmospheric  influences. 

Prof.  Rupert  Jones  and  Mr.  C.  D.  Sherbom's 
paper  **  On  the  Foraminifera,  with  especial 
Reference  to  their  Variability  of  Form  illuatrated 
by  the  Griatellariana,**  waa  read. 

Mr.  G.  Massee  gave  a  r^aumd  of  hia  paper  "  On 
the  Genua  Lycoperdon^*  illuatrating  the  aubject  by 
drawinga  upon  the  black-board. 

Prof.  Bell  said  that  the  Fellows  of  the  Society 
would  probably  remember  that  in  the  course  of  last 
winter  ne  took  the  opportunitjr  of  describing  what 
he  had  been  able  to  observe  in  the  case  of  some 
diseased  grouse  which  had  been  sent  to  him  for 
examination.  Within  the  last  few  weeks  the 
disease,  whatever  it  might  be,  had  been  killing 
grouse  in  considerable  numbers  on  the  moors  in 
the  sonUi-west  of  Scotland,  though  it  did  not 
appear  to  prevail  to  any  great  extent  elsewhere. 
In  the  month  of  May  last  he  received  some  of  these 
diseased  grouse  in  fairly  good  condition,  and  he 
examined  them  very  carefully  to  see  if  he  could 
discover  any  cause  of  death,  because  on  the  former 
occasion  the  tape-worms  were  all  that  could  be 
found,  and  these  did  not  seem  sufficient  to  cause 
death  by  themselves.  The  first  grouse  which  he 
examined  this  year  were  fairly  well  nourished,  and 
again  the  tape-worms  were  found ;  he  looked  care- 
fully, aa  before,  for  the  small  round  worm 
{Strongylut)  mentioned  by  Dr.  Gobbold,  and  again 
he  found  it  to  be  absent.  In  this  case,  however,  he 
found  the  intestines  were  infiamed  ana  gorged  with 
blood ;  not  finding  anything  further,  ne  wrote  to 
say  that  they  shomd  be  examined  by  a  pathologist 
rather  than  by  a  helminthologist.  More  recently 
he  had  received  from  Sir  William  Wallace  a  grouse 
which  was  in  a  most  emaciated  condition,  there 
being  hardly  anything  of  it  but  skin  and 
bone.  He  examined  this,  and  i^g^  found  tape- 
worms, and  also  Dr.  Gobbold*s  Strongyltu,  This 
beiuff  BO,  they  had  now  three  sets  of  grouse 
which  had  died  from  disease ;  but  the  only 
actual  fact  before  them  was  that  the  grouse 
were  dead.  In  the  case  of  the  first,  though  there 
were  tapeworms,  there  was  no  evidence  that  they 
were  the  cause  of  death.  In  the  second  case,  the 
birds  had  died  from  inflammation  of  the  intestines, 
the  cause  of  which  was  not  quite  clear ;  and,  in 
the  third  case,  they  died  of  Strongylus,  It  would, 
therefore,  appear  that  what  was  called  ''grouse 
disease  *'  must  be  either  more  than  one  disease,  or 
it  must  be  a  disease  which  could  kill  the  victim  in 
different  stages.  He  was  himself  disposed  to  think 
that  there  was  more  than  one  cause  of  disease ; 
but  up  to  that  time  there  was  no  diagnoitio  lign 


internally  to  show  condnsively  what  those  oauses 
were.  The  gamekeepers  were  a  class  who  were 
popularly  supposed  to  know  a  great  deal  about 
natural  history,  and  they  said  there  were  certain 
outward  signs  which  were  sure  indications  that 
birds  were  affected  by  the  disease — ^they  were, 
however,  not  comparative  anatomists,  and  perhape 
their  ibience  generally  was  to  be  received  with 
some  reserve.  Taking  as  an  instance  the  case  of 
the  ptarmigan,  a  species  closely  allied  to  the 
grouse,  it  was  found  that  in  winter  it  had  a  very 
large  number  of  feathers  upon  its  feet ;  but  as  the 
spring  advanced  it  lust  many  of  these  in  a  natural 
way.  The  gamekeepers  said  that  loaiug  the 
feathers  from  the  feet  was  a  sure  sign  that  the 
bird  was  diseased :  but  as  all  kinds  of  grouse  more 
or  less  lost  these  feathers  about  that  tune  of  year, 
this  indication  of  disease  fell  to  the  ground,  ana 
it  had  to  be  admitted  that  there  really  was  no  defi- 
nition of  grouse  disease  which  was  acceptable 
either  to  the  pathologist  or  to  the  helminthologist. 
The  action  of  Land  and  Water ^  in  proposing  to 
send  diseased  grouse  to  M.  Pasteur  for  examination 
had  caused  great  excitement  in  some  quarters; 
but  he  would  venture  to  say  that,  as  it  was  impos- 
sible to  keep  these  wild  birds  healthy  in  connne- 
ment  fer  any  length  of  time  (after  undergoing  the 
journey  from  S<K>tland  to  Paris)  the  conditions 
would  not  be  favourable  for  the  formation  of  an 
opinion  of  great  value.  What  he  suggested  to  the 
owners  of  moors  wss  that  some  prozessed  bacte- 
riologist should  proceed  to  the  affected  districts 
and  examine  the  matter  on  the  spot — at  their 
expense,  not  at  his  own. 

The  President  said  the  Fellows  would  probably 
remember  Prof.  Bell's  remarks  upon  the  subject 
last  winter,  and  his  exhibition  of  the  actual  tape- 
worms which  he  had  then  found.  They  would  not 
fail,  therefore,  to  be  much  interested  by  his  addi- 
tional very  practical  and  interesting  series  of 
remarks. 

Mr.  Grenf  eirs  paper  on  "  New  Species  of  Scy- 
phydia  and  Dinphysii  "  was  read. 


EOTAL  METEOROLOGICAL  SOCIBTT. 

THE  concluding  meeting  of  this  Society  for  the 
present   session    was    held   en   Wednesday 
evening,  the  16th  inst.,  at  the  Institution  of  Givu 
Engineers,  26,  Great  George-street,  Westminster, 
Mr.  W.  Ellis,  F.R.A.S.,  President,  in  the  chair. 
The  following  papers  were  read : — 
{I )  **  Amount  and  Distribution  of  Monsoon  R«hi- 


determining 

rainfall  is  a  group  of  mountains  situate  in  the 
south  central  portion  of  the  ialand,  equidistant 
from  its  east,  west,  and  southern  shores.  The 
south-west  and  north-east  Monsoons  in  Gey  Ion  may 
be  said  respectively  to  blow  steadily  from  May  to 
August  indnsive,  and  from  November  to  February 
inclusive.  In  March  and  April,  and  in  Septembw 
and  October,  the  weather  is  more  or  less  unsettled, 
and  no  regular  Monsoon  or  direction  of  the  air 
current  is  usually  experienced.  After  giving  de- 
tails of  the  rainfall  at  26  stations,  the  author  con- 
cludes by  remarking  upon — (1)  The  effect  of  the 
mountain  cone  in  determining  the  amount  and 
distribution  of  the  rainfaU.  (2)  The  apparent 
gradual  veering  of  the  rain-bearing  currents  of  air 
as  each  Monsoen  progresses,  w  ^^^  relative 
insignificance  of  the  south-west  Monsoon  as  com- 
pared with  the  north-east  Monsoon  in  inducing 
rainfall.  (4)  The  cause  of  the  large  genend 
rainfall  of  the  north-east  Monsoon  throughout  the 
island  generally  as  ccnnpared  with  that  of  the 
south-west  Monsoon.  (6)  The  influence  of  the 
gape  in  the  external  ring  of  the  mountain  sone^  and 
of  the  central  as  well  as  the  other  ridges  in  it,  in 
determining  the  amount  of  rainfall  within  the  zone 
and  in  the  neighbouring  districts  outside  it. 

(2)  '*  Note  on  a  Display  of  Globular  Lightning 
at  Ringstead  Bay,  Dorset,  on  August  17th,  1876, 
by  Mr.  H.  S.  Eaton.  M.A.,  F  JUiet-Soc  Between 
4  and  6  pjn.  two  laoies  wno  were  out  on  the  cliff 
saw,  surrounding  them  on  all  sides,  and  extending 
from  a  few  inches  above  the  surface  to  2  or  8ft. 
overhead,  numerous  globes  of  light,  the  sise  of 
billiard  balls,  which  were  moving  independently 
and  vertically  up  and  down,  sometimes  within  a 
few  inches  of  the  observers,  but  always  eluding 
the  grasp.  Now  gliding  slowly  upwards  two  or  8ft, 
and  as  slowly  filing  again,  resembling  in  their 
movements  soap  bubbles  floating  in  the  air.  The 
balls  were  all  aglow,  but  not  dazzling,  with  a  soft, 
superb  iridescence,  rich  and  warm  of  nue,  and  each 
of  variable  tints,  their  charming  colours  heightening 
the  extreme  bMuty  of  the  scene.  The  subdued 
magnificence  of  this  fascinating  spectacle  is  de- 
scribed as  baffling  description.  Their  nnmbeza 
were  continually  fluctuating;  at  tune  thonsands  of 
them  enveloped  the  observers,  and  a  few  minutei 
afterwards  the  numbers  would  dwindle  to  perhape 
as  few  as  twenty,  but  soon  they  would  be  Bwarminc 
again  as  numerous  as  ever.    ^<A  ^^  ^fi&!^a^Mfti.xBsa» 
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(3)  "  Bill  LigbtniDK  Seen  dariag  m  Thnndar- 
rtorm  m  Jnly  llth,  IS7J,'  by  Dr.  J.  W.  Tripe, 
F.R.UeC.Soc.  Dnring  thii  tbundcrttonn  the 
ikDtfaor  taw  a  ball  of  lire  of  ■  pale  fallow  oolour 
lite  from  behind  tome  hooiea,  at  first  alowly, 
apparently  aboat  ai  fa>t  aa  a  cricket  ball  ttarovn 
inta  the  air,  then  rapidly  inoreaaing  it«  rata  of 
motion  until  it  reached  an  eleTation  of  aboat  30', 
when  it  itarCed  off  so  rapidly  is  to  form  a  con- 
Unnona  line  of  light,  ptoeeeding  firet  eait  then 
nail,  rising  all  the  time.  After  deicribiDg  leveral 
EiEiaga  it  diaappaared  in  a  large  black  cload  U>  the 
weatj  from  which  8uhea  of  lightalag  had  come. 
Id  aboat  three  mjnntea  another  ball  aaceoded,  and 


(<>  "  Appearance  ot  Air  Bnhblea  at  Keinenham, 
BerliBhiro.  Jaauary,  JB71,"  by  Rev.  A.  Bonney. 
Betwaan  11  and  12  a.m.  a  group  of  air-babblea  of 
the  ahape  and  apparent  aiie  uF  the  coloured  india- 
labber  balls  that  are  carried  about  the  atreeta  were 
aeen  to  riae  from  the  eeatre  of  a  leiel  apace  of 
anow  wiUiin  view  of  the  hoiue.  The  bubble!  roie 
^  a  coQiiderabla  height,  and  then  began  lo 


imited  a 


ascend  iog,  other 


p  and  dcnn  wilhi 
distances  from  each  uiuci, 
■deBcooding.     Thaae  loAt^d 
the  end  of  which   they    were    be 
onmnt  of  air  towards  tha  aaat  ■ 

_-.      ^   from  the  aame  apot,  to  tha 

height  with  preciaely  the  same  moTemeati, 
■Bu  diaappaared  in  the  aame  direotion  after  the 
aame  manner. 

Ht.  H.  C.  Bnaaetl,  F.Ii.S.,  of  Sydney,  daaoribed 
a  fall  of  red  rain  whieh  occorrea  in  isew  boath 
Walaa,  and  exhibited  nnder  the  microscope 
apeoiiuena  of  the  denoiit  aolleotad  in  the  isin-gangai. 
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THE  prepBnt 
Britiah  Ai 


proneuinK  aatialaotoiily,  and  a  guarantee 
Innd  of  upwards  of  £10,UUO  h&a  been  nttsed  to 
ocrear  the  local  expenaea.  The  reception-room 
will  be  in  the  nawly-bnilt  Natural  History 
Hnaenm,  Owena  College,  and  the  rooms  for  the 
Motion*  in  tlio  College  or  iU  viuinlty.  It  is 
expected  that  a  large  number  ol  loraign  men 
of  soieiioe  will  kttend  the  meeting. 

ne  Qoreniment  Aatronomer  at  Madras,  Mr. 
PogMD,  haa  pnbliahed  a  flnt  volume  of  results 
of  mendiaii  observatious  ut  Szetl  stats  made 
daring  the  GrBt  three  years  (l!<ij3— li4)  of  his 
■Dperintandenoe  of  the  observatory.  They  were 
made  with  the  transit  oircle  by  Tronghtou  and 
Slmms,  the  aperture  of  which  is  .'ijin.  and 
focal  length  about  50in.  The  volume  ia  to  be 
followed  shortly  by  others  containing  Innar 
and  pUnetaiy  observations. 

Dr.  Thome,  of  Cordoba,  has  published  in  tha 
Mtroncmicat  Joxrnal  some  particulars  of  the 
neat  southern  oomet  which  he  discovered  on 
Jan.  IS.  The  comet  seems  to  have  been  all 
tail,  the  head  bein^'  without  nuclear  or  con- 
densation 1  the  tail,  however,  pre;«ntt.-(l  a 
tenuu-kably  beantifnl  sight,  bein^'  ovtr  40' 
long,  shining  withasoft  light  againrt  the  dark 
aky. 

In  the  same  joumol  Prof.  Asaph  7IaiI  pab- 
Ilshes  the  result  of  a  new  dutcrmi nation  of  the 
parallax  of  Aldebaron,  deduced  irom  ob..«rva. 
tions  made  with  the  Washington  refractor  of 
S6in.  aperture  from  October,  Iqsit,  to  March. 
1887.  The  places  of  the  star  were  ciapar'.'l 
with  thosa  of  the  llth  mag.  compiioiun. &iid 
the  result,  0'I02',  with  probable  error -l>:;'Ji;. 
appears  entitled  to  cansideruble  contideniK.  a. 
the  obser rations  were  all  maile  near  the 
meridian,  and  the  conditions  go'ni-rally  were  a* 
good  as  arelikeljto  occur. 

According  to  the  twenty-first  report  of  the 
Board  ot  Visitors  of  the  .Melbourne  lJb-Arva-'>ry. 
the  great  telescope  bax  been deTutml  almost  •r'x- 
clusively  to  ohwimtt'kns  of  the  ^T,h*n 
nebnli,  the  only  eito-prjfjcs  b^iny  in  '.i.^  'n.'i's 
of  remarkable  comi.-tii.  Th^ir.v.'i'IJiri  w;rk  tw 
done  with  the  ntw  ;ri:..-i".  d.-^Ii. 

The  Coanoil  of  the  U.vI'.r  '■ttrY.n'rA'i'^: 
Society  hare  awar'l-yl  •hi  ••-./.-. .'  !i'.  M-..— *:. 
Medal    to     Prof,    •'jlv**-*-.    F  f:  ■-..    ;-,-   '-.- 


Company  haa  been  rvnewed,  as  the  problem  haa 
not  beeu  solved  bj  any  of  the  candidates.  The 
question  put  was  :— "  To  discover  a  method  by 
which  the  vaccine  contaginm  may  be  L-uItivat«d 
apart  from  the  animal  body,  in  some  medium 
or  media  not  otherwi^  zymotic — the  method  to 
be  such  that  the  contaL-ium  may  by  means  of 
it  be  moltiplied  to  aa  ioJiriioite  extent  in  fuc- 
oesfive  generation!^,  and  that  the  product  after 
any  number  ot  =Qcb  generations  Khali  («o  far 
as  can  within  the  lime  be  teatsd)  prove  iti«lf 
of  identical  potency  with  standard  vaccine 
lymph.*'  The  prize  i^  open  to  univeraal  com- 
petition. British  and  forei^.  Competitors  for 
the  prize  must  submit  their  re-'peclive  treatised 
on  or  before  the  3Ut  of  December,  18!<l>,  and 
the  award  will  be  made  as  soon  afterwards  a« 
the  circumstances  of  the  competition  shall  per- 
mit, not  later  than  the  Month  of  May,  la91. 
In  relation  to  the  liiiicoverj  prize,  as  in  relatioa 
to  other  pans  of  the  company's  scheme  in  aid 
of  sanitary  science.  The  O^urt  acts  with  the  ad- 


KOfsC 


1,  E.C. 


,  All 


^e  propoMl  to  establish  a  marine  biological 
laboratory  at  (irim^-by  under  the  atupices  of 
the  TCationat  Fii^h  Culture  Aiisociation,  hni>  pro- 
duced a  letter  frjm  Prof.  Itay  Lankester,  the 
hon.  aec.  of  the  Marine  Biological  Aiuociation 
of  the  United  Kingdom,  in  which  he  deprecates 
the  seeming  rivalry  which  will  be  thna  estab- 
liabed  if  the  proposal  U  carried  oaL  The 
Marine  Biological  Association  has  a  building 
fnnd  of  tli.UW  and  an  income  of  £1,UU0  a 
year.  Its  affairs  have  so  far  been  conducted 
without  payment  to  any  of  its  officers,  who 
have  given  time  and  work  freely  to  iU  objects. 
The  great  laboratory  at  Plymouth,  a  locality 
selected  on  the  hrnt,  suicntilic  advice,  will  be 
completed  this  snmmcr,  at  a  cost  of  jt'J.OLiU.  It 
will  be  provided  with  every  appliance  for  the 
thorough  and  scitotifio  stndy  of  marine  food- 
fiahes  and  for  experiments  on  such  qniwtiona  aa 
the  artificial  culture  of  the»e  fixhes.  It  is  the 
opinion  of  those  who  have  directed  the  policy 
of  the  ABHOUiation  that  no  results  of  value  in 
regard  to  flub  qncations  can  be  obtained  either 
hurriedly,  or  by  the  ase  of  inadei]uate  appli- 
ances, or  by  ill-considered  experiments  and  na- 
skilled  obocrvation.  It  is  in  order  to  protect 
the  public  against  the  qnackery  and  interested 
pretensions  which  bave  led  to  fr^itlc^4  legis- 
lation and  to  the  wa>to  of  vant  suma  of  money, 
literally  thrown  into  the  sea  by  private  specu- 
lators, that  many  menof  science  and  politicians, 
such  as  tho  meiubersof  the  late  Trawling  Com- 
mission, joined  tbu  Marine  Biological  A xiuieiation 
and  contribatnl  to  its  fnniN.  Ijfrcnl  IwHliex 
would,  he  thiukK.  net  wisely  if  they  a^kiHl  for 
the  connscl  and  awistiiiioc  ot  the  Marine 
Biological  A«««iatimi  botoro  they  erected 
laboratories  which  may  pn)ve  to  bo  worthlesx, 
and  they  would  c<-rtaiuly  avoid  the  appearance 
of  couflicUiig  with  an  us^iociation  which  has 
been  established  for  tho  benefit  of  the  whole 

■   the 


hich  h 


;   the 


of  1 


Fri!<t:h  on  his  melhod  of  treating  rabies  or 
Lydropbobin.  M.  I'asteur  points  out  that  the 
expErimeuts  performed  by  Dr.  von  Fritch,  the 
rwult-i  of  which  were  unfavourable  to  bin 
method,  were  made  chiefly  upon  rubliits.  H<' 
lii-cuH't'X  their  value,  and  concludes  that 
•■  the-e  faotunot  onU  ruin  the  experiments  in 
question,  but  shake  all  confidence  in  tlic  whole 
work  of  Dr.  von  Frisch."  At  the  last  meeting 
of  the  Vienna  Society,  reporto<l  in  tho  Stiiialiir 
,1f<7irt/f.  Dr.  von  Frinch  went  . 


ihUpi 


llo 


inatliema;:^ 


Ltained  that  M.  Pasteur's  n  . 
refntalion  of  his  objections,  and  i<nid  that  ho 
waii  confident  that  the  future  would  (U-cide  in 
hi-- favour.  M.  Ullmanu.  on  the  other  hand, 
•ir..mit(^d  thre'!  tiroviMional  cnnclu-inns  to  the 
>'/;i«y,  •hioh  W'T.'  n<  follows  :  1.  Animaln  do 
.-.V.  t-i^jmo  rabid  by  inoculation  with  the  pru- 
s<;ri*JT«  virns.  2.  Some  unimals  can  bu  maile 
{•itrtc.'iry  f>  rabien  by  the  )iruvi-ntive  inovula- 
-.;•-&«■  a.  The  Btati.'tios  of  the  preventive 
;.-.v;->;a-J'.n*  m^n  (by  M.  Ullmonn)  in  ni;.n 
t;.y:^r  favourable  to  I'lihtcurB  method. 


He    MJta   ^^ 
explaoajioa. 

Tlie  raclac 
brakaa  on  ite  O   _ 
&*ilroaid  iiups  >  I 

electricity  »^  jvi 
f  QtTire^  Os:  I 
proTed  thai  ':i 
aocomplished  ^r^ 
the  r*>pidiiy  1^^ 


Wen 


r.  ofw 


trials.  Ia  :»  1^  ' 
closed  circ^  '?^>^ 
former  eaae.  -JM  i^ 
work  daring  ua  ^ 
on  the  other  k^ti 
■h>i«d  in  by  tb  ioi 
tadicfttioa  of  ia^ 
the  »pp«t*taa. 

With  I  fiiMss- 
is  said  to  be  t^at.  i 
Sheffield,  it  WM  m 
the  TKt-aam  fa^a  c 
A.  U.  Alloi.  -Jk>  M 
exploded  theidK-f 
lead  in  the  «*'— 
has  the  propeny  i 
through  the  *st» 
allowed  to  sane  34 

At  a  reoent  :xtfq 
Prof.  Peny  atbc  i 
why  a  atrip  of  ^ 
tndiaal  axis  at  a  n^i 
tends  to  nntwiKvM 
forzaala  to  calczlia ' 
gcated  that  c^  ^ 
way  of  pntting  i«^i 
and  that  it  is  i  1  i^ 
nf  Btriaga  or  wim  1^ 
out  of  rectilineal  ^ 

Deaths  in  ailn.' 

Carnforih  line.  «ad 
dead  in  his  box  E^ 
."'  TelephQ=x  * 
signal-boxes  may  a" 
but  railway  e:=>y, 
arrangement  to  ii«f 
- "  well  as  the  sipi-'^ 
not  wiee  to  leavj  i4 


le  City  Comaacs 
to  adviiw  the  ei?R' 
for  cattle.  00  the  jT»a* 
Iflanders.  If  that-r.-i;^ 
it  is  time  that  «oc=  ^ 
to  chevk  it ;  but  a,'^* 
fountain  might  U  '^' 
couKtant  supply  of  ^ 
always  fresh. 

The  Council  of  'J! 
ilctermined  to  o?s^ 
the  fullowing  cJdi* 
ci.i,  i;io  :  -1.  g>**^ 


tyle. 


;i«, 


work.  J 
ivory,  metal,  or  Ki* 
out  engrttTing.  il  - 
niipUed  to  the  dM>^^ 
objectM,  £25,  £1S,  i'.. ,' 
on  wood,  copper,  c:  '=' 
turaiture  and  int^^ 
"^I');  7,  hand-Mf^* 
^10  ;  S,  repousK  •*. 
uiouil,  X2i,  £11,  ii-  ■ 
muBt  be  seat  is  •  ' 
cember  3  next,  *aa  *"- 
I'iirticulars  canted 
of    the   Socjsqrf** 
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Find  Graaurioh  ildarskl  Unw  by  addinf  or  mb- 
tomoUu  tba  lco(itnd«  W.  oi  H.  in  lima,  to  or  from 
giTanl^T. 

Find  the  Qnoiwieh  mau  Uma  at  laat  lidnraal 
MM)  (tniult  of  lit  point  of  Aiiai,  N^.  pa^a  ILL 
mA  month). 

Add  Iha  maan  tima  aqnlTaltat  of  Oraanwioh 
■Idmaltinw. 

Tha  ann  latha  Qraanwloli  maan  tima. 

To  FIND  QM.T,  COBBBBPOKDIHQ  TO  L.S.T. 


h.    n.    a. 

Gi»«i  h.a.T.  =  T i*,j. 

I,onj.  -  Longitude  : 


iHonia  In  O.&.T.  ■• 
Minataa  in  do.  » 
Seoaudi  in  do.  " 
Daainub  of  aaoondi 

GJf  .T.  nqaind  » 
ILL — To  find  looal  lidereal  tima  from  tba  giren 
looai  mean  time  and  Imgitade. 

IfcB-T.  iBqnirBd  -  G,8.T.  at  laat  GJL  noon  + 
B.T.  eoDirafant  of  OJU.T.  (whieh  -  L.U.T.  i 
lOBg.  W.)  —  long.  W. 

Find  the  Qreenwioh  mean  time  hj  adding  oi 
nbtnoting  the  longitude  W.  or  B.  in  time. 

Proeead  aa  in  ProUam  1. 
IT.— To  datanniue  tha  anor  of  Greanwiah  Haan 
TimaolMk. 

Obaarre  tha  timaa  bj  Qneuwicfa  Mean  Tima 
•look  and  Looal  Sideiaal  lime  dlook,  T  and  T, 
vhrntba  baata  ooincide. 

[Form  Tiicb  s.] 

TmaQJLT.oaireapondiiutoT,  =  O.H.T.atpra- 
oading  Sideiaal  Noon  +  H.T.  aqnitmlant  of  GB.T. 
(T^  =  T,  DOTTeoted  for  error  of  S,  olook  +  long. 
W.  in  time. 

The  diSeisnoe  betwaan  thia  laavlt  and  T.  la  the 
anoi  in  qneation. 

Froeeod  aa  in  Fioblon  2,  haTing  Aiit  oorreotad 
the  Looal  Bidaraal  Time  tor  oloak  anoi,  and  than 
•abtnot  T. 

To  Detkbuihe  Bssob  of  Gebemwicb  Ukah 

TiMB  Clock. 

(To  find  Q  JI.T.  from  L.8.T.  and  Longitude). 
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LoDgltDde  = 


QJLT.  dock  wlien  beat*  eoinoide  (T)    m 

L.B.T.  -  ..  n 

BiTov  of  L.8.T.  olook 

Traa  L.8.T. 

Iiongitude 

.wioh  Sidareal 

I  preceding  tmiiit  oi 

Point  of  Axiea  (S,A.  p.  UL  aai^ 
month.)  >= 

iHonra  in  T, 
Hinntaa  in  T,  » 

SeooDdi  in  T,  ■■ 

DecimalaofaeooDda 
inT, 


Error  of  Mean  Clook        =• 
T.— To  detamuDe  airor  of  Gtaanwioh  maan  time 
daak  from  looal  mean  time  dial  on  aidareal 

Obaarre  the  timea  TT,  bv  tba  QJI.T.  dock  and 
the  L Jf.T,  olock  when  the  beata  ooinoida. 

[FOKK  TruB  4J 

True  G.H.T.  oorraiponding  to  T,  =  hM.T. 
+  mean  time  eijoiralant  of  error  of  aidareal  olook 
+  long.  W.  in  time. 

Tba  diSaranoe  between  thia  reaolt  and  T  ii  tha 
anar  in  qoaation. 

Find  uamean  time  eqniTalant  <d  tha  olook  error 
rjV.J.  yp.  480-1],  and  apply  it  to  the  looal  maan 

Add  thelongitnda  W.,  or  inbtraet  if  B.  In  time, 
giving  tme  Oreenwioh  time. 

SabttBot  tha  time  b;  Greenwich  maan  tima 
«look(T.} 


OJCT.  ttoek  trban  beatg  ooinald* 


Longitnda  •■ 
(T)     -    ' 


IjM.T.  olook  whan  baata  ooinoida  (T,)  ■ 

HiTOi  of  lidaraal  olook  (B)  c 

Mean  tima  aqolTaUnt  «I  B  • 

Longitude  ■ 


Error  of  GJI.T.  daok 

(7b  it  ctmtitiii*d.) 

SBOIMAX.  OOIHAOB. 

[ST476.]— It  ia  to  be  hoped  we  ahall,  for  once, 
not  be  treated  like  catUa  in  thia  mattei — getting  a 
foreign  onnenof  forced  npon  na  withoat  being 
aaked  if  we  will  have  it  oi  not.  GoTemment 
ahould  iaana  papara  with  tha  two  qneatloiu  thereon 
to  be  uiwraed.    The  poatmen  wonld  laa*e 


MMiat  each  houM.and  tbepa»i«iWhenanaw«rad, 
Ming  poated  by  the  honteholden,  would  be  ool- 
leotad  b;  tha  poatmaatara,  proa  and  oona.  oonnted, 
and  tha  fignrea  telegraphed  to  haadqnartera,  where 
the  lanaa  of  the  nation  on  the  anbjeot  would  be 
apparent.  The  nation  a*  a  body  ia  qnita  fit  to  da- 
olda  thia  qneation,  I  think.  BU,*~' 


fitting.     To  explain  mattan  I  am  a 
taking  np  too  much  apace  ;  if  lo,  tl 
ourtalL    In  September,  1884,  in 
plant  (or  the  inatallation  (or  tha  elactiia  lighting 
of  Tlotoria  Station,  I  met  with  an  aooident  wbi^ 
haa  told  rather  teTerelj  on  me— had  a  fall  from 
platform,  baokwarde,  and  in  falling  the  bottom  i 
my  iplna  oama  in  Dontaot  with  £e  comer  of 
lathe  bed,  which  xery  nearlj  knockwl  the  life  oi 
of  ma,  that  I  ioareel;  knew  whether  I  was  on  foot 
or  horiebaok.    Ton  ma;  gnaa*    that  it  loft 
uetTona   ayitam    rather  ihaky.    I  tried   to   i,.... 
throngh ;  bnt,  to  mend  matten,  I  wai  moat  enully 
aubmittad  to  a^fnmigation  of  ulommoniao,  chloride 
of  aino,  and  Baker'a  floid,  for  do  earthl;  pnrpoaa 
bnt  for  anoOTanoa,  mj  aooident  having  made  me 
irritable.    Tlie    effect   of   that  npon    mj   head, 
Boatiila  and  throat,  and  m;  If  atem 


Ex^natiim  of  Siiicli. — A  ii  a  raoeptaole  made  of 
imo  to  hold  water ;  B,  a  tubolar  way  for  the 
aling;  I,  I,  1,  L  tnbaa  to  hold  lamp  ooctoo 
aiphona,  paaaing  throngh  the  bottom  and  looped 
into  the  meahe*  of  oanvai  D  ;  O,  another  laoep- 
taela  at  bottom  made  of  lino  for  a  catoh-all,  if 
needed,  bnt  I  think  tba  feed  will  be  ao  alow  that 
it  will  not  be  needed  ;  Ua  bulb  of  veaeija  about 
Sin.,  and  IBin.  long.    Hot  patentod. 


tarribla.  At  laat  I  wu  obliged  to  cry  a  go,  and 
go  to  aaak  iome  medioal  advice.  Hy  Gnt  medloal 
man  wonld  take  my  atatamant  Into  ooniideratioD, 
and  treat  nie ;   but  the  laat  lauf bad  at  me,  and 


called  me  evanrlhlng  but 

being  drugnd  with  atryoiulil^  pboapborua, 

iron,  the  which  put  ma  in  inob  torment  tha 


palu  can  deaoribo,  for  twelve  mouthi,  I  oame  to 
the  oonoluaion  if  peg  out  I  mnit,  I  wonld  die  a 
natural  death,  ao  would  take  nothing  mora  in 
the  ahape  of  dmgi.  Thanki  to  ■  Doetor 
Alllnaon,  1  am  improving,  bnt  vary  slowly, 
and  what  I  am  fighting  for  now  ia  a 
little  pMoe  or  aaae  if  I  am  to  live  the  allotted  time 
of  man.  I  am  Jnat  oompleting  the  laat  of  my  direa 
aoor*.  IhavtMhed  and  ataamad  tonopuipoaa^ 
UUthu«ttkBa,Mtd&c  lUi  Urt  tbiaajaan, 


and  oannot  get  rid  of  it :  froaty  dry  sir  to  breathe, 
it  ia  like  breathing  aoalding  ateam,  the  while  it 
■eema  at  if  I  had  two  hot  wiiea  probing  np  ii^  mv 
head,  making  my  aye  balla  aehe  ana  bum,  and 
very  naar  blind  ma,  and  iwae  and  eyea  run  ol  ntar 
aa  if  I  had  a  verj  bad  attack  of  infloenia.  The 
proicnt  hot  and  d^  weather,  aa  well  aa  tha  hot  dry 
air  of  a  room,  diatreaaaa  me  ireiT  mlldl  to  breatba. 
Hy  ncatrila  aeon  burnt  up,  and  whan  moving  ay 
noatrU  it  aeema  to  tplit  aomawhera  tuaida,*iMla 
taai  ot  blood,  watery,  or  aoalding  clear  wata 
fdllowa.  Attimeilgatagnihof  •everaldn^tf 
idaar  water  whioh  Itinc  ma  like  tile  moat  powkhl 
ammenla,  whioh  bring  co  aueh  a  violent  attend 
to  inecaa,  that  it  aacm  to  f^ly  buckle  my  poz 
riba  over  one  another,  and  doaa  not  end  in  a  meeta. 
I  am  afraid  that  tome  of  thaae  dava  I  ahall  me« 
with  a  eeriona  mptnn  cc  buret  a  blood-veaaal,  ud 
■0  wipe  ma  ont—«nd  with  the  pieaent  atataof  ay 
nervea  it  diitreaaea  me  ao  that  I  acaroely  knoy 
where  to  put  my  head  or  what  to  do  with  myaalL 
I  have  oome  to  town,  and  find  that  the  dry  Lcndon 
■tmoaphere  and  duty  roada  are  woim  than  to 
country.  I  have  hit  upon  a  plan  whioh  aHoni  ma 
matreUaf.a-" ' '-•>—" 


no,  iiiu«.  ««..«  to  tfaaiJd 

_., .   t«iB«,  that  if  I  oanietk 

■nywhare,  I  tliink  I  oan  hen.  And,  another  tUag : 
I  have  an  idea  that  my  aoheme  will  ba  naefnl,  and 
mine  will  not  be  tha  only  one  made  by  many 
hundred.  1  find  by  latnrating  an  old  iota  bag  I 
have,  and  hanging    up  in  the  open    doccwa^,  I 


(Uaadi 


great  dtaadvantage); 
gravity  and  capillary  attraction  take  t^a  water  ad 
on  to  the  floor  or  into  a  bath  eo  rapidly,  and  leave 
ioaroely  anything  lor  evaporation,  and  wanb  ifr 
nawinz  every  ten  minutai  or  quarter  ol  an  hoab 
Nowjl  want  to  know  whether  there  are  any  of 
"onra"  that  can  tell  me  where  Ion  get  a  coiae 
jute  or  hemp  oanvu  tanned  the  aame  aa  that  oatl 
for  legi^gi,  bag*,  and  alippera,  only  I  want  ft 
itont,Dpen  (about  j,in.)  mcah, and  abontlGcc  18b. 


naoted  with  my  poot  oarcaae  that  I  oannot  undw- 
atud,  and  what  bothera  me  ia,  1  can  walk  W  oSIm 
far  better  than  I  oan  either  ait  to  write  !•  minalN 
or  itand  atill,  ao  if  thara  ia  nothing  alae  in*<« 
Jack,"  there  i*  atill  lome  go,  and  all  elae  ii  a  qB» 
tioD  of  time,  BO  I  mnat  gr&  and  bfx  it,  though  Ii 
aoffer  what  I  have  dona  thia  laat  thrM  yean  hM 
r  a  tima  made  me  oBar  up  a  pnyat  tot  ^ 

*"'  jMk  of  AU  TittdM. 

y  Parlour,  Iiondou,  B.,  June  IG. 


BABTBSH  8W0BSS   AVS  SAOOBBf- 


, jteiy-temparad  biadei,  the  curved  admstan  cf 

extra  bard  ateal,  and  the  keen  weapooa  of  hiaUy- 
Sniahed  dnrability^ame  to  India  with  thoaemi^ 
conqneron  of  the  Beat,  the  Hohanmudaoa,  wwai 
daaceDdanta  nndsr  tha  victoriona  and  puaaayn 
moting  Brltiib  rule  can  no  longer  follow  thaof^ 
disarming  being  the  t>rs vailing  ripimt,  Tfai 
comparatively  few  aword  bladea  cS  Btarlii^<iBaUtr 
nowadaya  are  only  to  be  found  in  the  juImw  <c 
loyal  prinoee,   moat    of  them  beirlooma  in  toir 

oiies.     Before  tha  great  Uutiny,  every  satlv^ 

Bxu  menial  wrvanta,  carried  a  aword;  thepeamal 
at  hii  plough  wore  the  weapon  of  defenoa;  aedli 
the  homeleae  wanderer  in  aearoh  of  emidoy,  ud 
tha  blaak  aoldier  on  abort  Icava.    It  — ' 


Hoalem  printed  and  il 


Falaa  Prophet.  "Tha  aword  i>  tha  ksyothWTM 
and  hell  ;  while  the  quiet  Hindoo  f  i  miBWilail 
midnight  meeting!,   and     brooght   hia   Itgkar,  > 


r  edge.  The  qniM  dw«ll« 
England  will  icarcely  believe  the  produiaa  ■■■■ 
'med  in  awoid-outting  by  these  coarte,  iltlooUf 
bits  of  onived  met^coating  frequently  no ■«• 
than  ls.6d.toSa.  I  The  Englishman  eaneiealia 
Bvarything  if  be  ohoosea  to  master  the  object.  Hot 
!.__  ..i__  C-i«,  doian,  perhapa  even  adoaam,ban 
li  swordsmanihip  with  tha  OiaBlat 
weapon  as  to  be  aoknowledgsd  champjooa,  the  titt* 
of  "M alter  of  the  Sword"  (Sahib  Tnlwar)  b^ 
bestowed  on  tfaam  by  Dniversal  oonaant,  I  had 
ihot  nmnaron*  wild  beasts,  when  I  waa  tcdd  by  la 
eipeit  that  my  hunting  education  waa  v«I 
deficient,  aa  I  conid  not  handle  a  aoimatw  tostof 
my  game.  I  was  told  to  eieroisa  oontinually  o  a 
pillar  of  aoft  clay,  and  tbni  aoqnire  the  drawiag 
outatthaproper  part  of  the  blade;  thwionapflls 
looaaly  atnOed  with  cotton ;  then  on  a  nawlj^klllid 
~11d  oatoi  jackal,  kneaded  previoua  to  tba  staetlta 
'  Uia  (eet  of  a  heavy  man  tiU  the  oarsMa  baows 
tooaa,  soft  maas ;  than  on  a  great  pond  easK  a 
fish  clad  with  heavy,  horny  eoala^  lik*  sMit 
mail — ocnalderedan  Al  feat  to  teat manaadBMll, 

Sr  Ent  trial  at  this    experiment  m«Hi<  M  ft 
pl«  fiMtve  of  the  good  Uad*t  aaivwl* 


Juill  24,  1887.        EKGUSB  HEOHASIO  AKU  WORLD  OV  BOIENOB ;  No.  1,161. 


"^^^^z: 


fljing  is  tbe  ur,  nncat,  only  dlilodged  ;  the 
KTtiitio  lour  dr/orce  >t  paper  oanea  clmoed 
table,  and  miulin  tbrovn  up  to  a  tacighl 
muiDer  of  atiaDge  and  difficult  ttuki,  abiob,  faeing 
■ml;  omamentKl,  1  eTentu&lI^  forsouk  Cor  the 
DHiol  and  more  ca>^  decapitation  of  fierce  qu^'' 
Tnpeds,  becinDiog  nith  a  wounded  wild  bog  of  ! 

Ewtb,  aod  on  euayiag  tbe  ilopiiig  etcoke  behi 
ear,  iweeping  oS    tbe    head  nearly,  that  i 
Ktant  part  dropping  between  tbe  foro-fect.    f  . . 
t  befjie  I   bad  seen    a    buld  young  Gboorka 
prinooUng  dtamount  from  bii   elephant,  leave  -' 
aUuding  to  await  hia  rettUD,  and  follow  on  f 
■lone  an  unmenae  booi  he  bad  wounded  niUi 
rifle.    On  nearing  tbe  powerful  brute,  it  ohamped 
tta  foam;  tnaka  to  oharge.     He  drew  bis  tvoirrt 
for  Nepanleee  iwoid),  and  aaiit.  apiang  at  him,  tbe 
falkde    wu    buried    aarou    piggy''    back,  all  but 

of  "  B.  M,"  will  not  credit  my  etatement  of  villi  „ 
namiti  with  aword  and  tliield  attacking  and 
ilaahing  ■  fnll-gruwa  tiger,  when  one  of  theie 
nnrarfal  ■aimali  hu  atiayed  from  the  foieit  intfl 
Ihair  fieldi.  Yet  I  have  often  kaown  eucb  en- 
eonnten — a  man  or  two  always  killed  and  aeveral 
woiiaded,  the  tinr'a  akin  ipoiled,  too,  by  the  long, 
deep  Data  of  their  teghori.  I  aaw  a  champion 
•wordamaB,  a  nati?e  aoldier,  who  went  into  tbe 
rue-bDabea  alone  with  no  other  weapon — abield  on 
■hoolder.  Uisonle  were  maaterly  ;  but  tbe  bold 
man  wai  iood  atmck  down  and  isTerely  mauled, 
A  crowd  cam e  to  the  reioue  and  ehot  thebeait; 
the  hero  elowly  recotered.  "  The  Uanly  Wuapon ' 
ia  ita  deaignation.  In  their  party  figbti  each  aide 
would  awear  that  no  other  deadly  arm  ahoutd  be 


.  I  aooideatall;  w 
beapui.      It  wai  a 


Sworiiiir 


leoftl 


and  thre 


autinnally  arriTing,  ancf  every  i 
hli  foe.     There  wai  grand  iword-play. 
legi,  and  arms  leemed  to  ma  the  obi 
attack.    Seing  a  Biltich  aubject    pauing  throngh 
aa  indepeodeiit  Sute,  I  was  obliged  to  gallop  off 

M  ftrt  u  nj  boot  «nUd  go  at  111*  ooBmensoMni 


ClansnieD 
,  _ .  Ji  aeleoted 
rd-play.     The  bead, 
"--    -*-'-■  --'--of 


at  Uiii  bittle.  At  tbe  aame  time  and  plane  neac 
my  Damp  two  brotheii  fought  a  duel  about  land  ; 
one  waa  killed,  the  other  well  aloBhed.  In  two  or 
three  dayt  1  paeied  by  a  battle  royal ;  the  King  of 
Oudh's  troopa  were  besieging  aome  refractory 
landownera,  whorefoaed  to  pay  lioir  renta.  Heavy 
cannon  were  booming  arouud  and  musketry  erack- 

aud  left  the  , 
llmba.  I  aaw  blood-stained  bodiea  on  rode  cota 
being  oirrled  away  to  their  homes.  The  unequal 
atrnggle  had  already  lasted  three  daya.  That 
tougQ  and  stubborn  peaaautry  Donld  boast  that  ia 

not  even  by  regular  troop*  I  Among  some  military 
tiophiea,  I  once  saw  a  verjr  rude,  laity  teghar — 
loealty  irorth  a  MUing — which  had  cleanly  deoapi- 
tated"^  a  raw  recruit,  seTering  coat,  collar,  brass 
hackle,  aod  caste  necklet  of  hard  enamel  beoda. 
The  nimble  village  rebel  bad  sprung  on  the  Sepcy 
from  a  bash  while  trimming  bis  flint-lock  after  a 
misi-Gre.  Thia  and  all  tbe  low-priced  teghars  and 
tulwars  are  of  very  soft  metal,  capable  of  being 
bent  and  Btraigbteued  acroea  the  blade,  while  the 
arch,  or  catting  portion,  with  razor  edge,  oflera 
immense  resistance  in  the  handa  of  an  expert,  who, 
behind  his  shield,  can  watch  and  measure  bis 
opportnnity ;  only  tbe  atraigbt  thrust  of  Britiab 
bajoneta  or  Dragoon  blades  can  reach  him.  The 
metal  and  finish  of  outting  arms  Jmprove  when 
we  enter  North  India.  Hard  iteel  of  fine  tamper 
and  high  workmansblp  used  to  be  common  until 
two  Sikh  wars  and  the  crest  Mutiny  abolished  the 
demand  for  snob  deadly  wares.  The  skilful  Moham- 
medan craftsman  bad  (D  emigrate  for  a  IlTelttaood, 
or  too  often  dwindled  into  a  blacksmith  of  harm- 
less oconpation.  1  remember  in  the  good  old  times 
of  the  East  India  Company  itiaerunt  aword  pedlars, 
Persians  and  Afghans,  of  great  stature  and  big 
......      "  Do  joa  want  any  swords?"    "Yes— 

It  they  ?  "      "  Here  "  and  the  vendor'! 

<  lifted  to  bis  bead-olotb,  wbeie  tbe; 
groped  awhile  \  oat  sprang  three  or  four  abiiiing 
■t*«I  tnaka^  tUMld  Umn,  '"'""■^''■^  d  ^  nm^ 


£20  to  £60  esob  in  value,  aometimea  more.  Tbaa 
the  dealer  put  them  through  rarioui  aevere  teets 
to  aatisfy  bis  customer,  packing  tbera  away  again 
in  theii  faidiug  place,  should  there  be  no  sale,  and 
going  on  his  road. 


rls  of    I 


harder  and  leas  lleiible,  both  pia: 
The  black  steel  of  Khorasan, 
market,  reputed  ( 


ire  many  ahapef 
>  of  great  price. 


a  tbe 


....  'il,  of  course.    Tbe  Persi 

ttsi  Asian  specimeus.  elegantly  watered  in  circular 
veins,  some  so  light  that  agirl  could  use  them,  others 
so  heavy  that  height  and  length  of  arm,  with  breadth 
of  chest,  were  needful  gifts  of  nature  to  uUUae 
tbem — men  like  "Rob  Roy,"  Dr"Mabmoadof 
Ghuini,"  whose  hands  bung  below  tfaeii  koees.  The 
Utter  notable  carried  an  awful  Bleel  mace  in  pre- 
ference to  a  aword.  and  smashed  idols  and  idolater* 
with  hia  own  arms  oo  all  oeoasiona!  Tbete  aie 
certain  trade  marks  and  superstitions  symbola  DD 
«)eoial  blades  which  tbe  Asiatic  of  those  day» 
feared  to  counterfeit.    The  ponderous  curved  sabre 


^itt.    > 


I,  from 


kilt   I 


a  great  battle ;  the  "  Goojeratee  "  blade  from  the 
Deccan,  stamped  with  signs  and  straight  grooves, 
of  hard  steel,  elastic  aa  whalebone,  the  trusty  oom- 
panion  of  antlawa  and  brigands,  and  banded  down 
from  generation  to  generation  of  warriors — often 
thelaatdyingrelicof  tbe  Sepoy  mutineer.  Terrible 
two-handed  BWOids,  double-edged,  heavy,  and  many 
feet  long,  requiring  the  limbs  of  a  Heroolea  to 
wield  tbem — snoh  a  human  hero  as  the  big  Sikh 
Champion,  who  defied  a  crowd  of  bayonet  thrait* 
in  a  small  room  heaped  with  his  dead  eomradear 
killing  and  wounding  with  his  whirling  blade  every 
man  of  tbe  lOth  Regiment  who  odvauced,  till  one- 
of  them,  with  more  of  caution  than  chivalry,  trani- 
fiied  the  Champion  by  throwing  his  heavy  moakit 
and  bayonet  like  s  javelin.  There  are  oue-banded. 
iwords,  too,  of  lighter  construction,  with  hand  and 
arm  guard  attached ;  whirling  the  blade  swiftly 
with  the  right  hand,  the  left  one  oarries  a  daggn 
or  pistol  as  an  atiiiliary  arm.  There  are  Way 
springy,  long  daggers  for  assassina,  called  kungai^ 
easily  concealed  in  tbe  long,  loose  vestmenla  of 
Orientals;  tbe  still  mure  treacherous  and  secret 
hultar,  or  Afghan  dagger,  with  wbtob  Dost 
Habomed  as  a  boy  paved  the  road  to  hii  throne. 
There  is  the  abominable  and  ferocious  tiger's  paw, 
consisting  of  booked  dagger  blades  set  in  a  heavy 
mailed   gauntlet  (said    to    have    been   sometimes 

Kisoned).  This  cunningly- contrived  instrument 
s  also  figured  in  Indian  history.  There  is  the 
death-dealiug  knife  of  the  Khyber  Pass,  too  weU 
remembered  in  the  destruotiuo  of  a  Britiah  army 
forty  odd  years  ago.  These  are  worn  and  caitied 
of  every  lue  and  weight,  some  as  large  and  heavy 
aa  a  aword,  with  whiob  the  owner  can  cm  a  aheep 
in  two  parte  for  a  feait,  or  eipertly  smpulaie  the 
thigh  of  a  charging  horseman — he  only  fea  "  '■" " 


Thev 


ry  peon 


knife 

made 

^J^eo 

Tbes 

well 

In  war 

the  Gh 

xirka  B 

oldier 

he  disci 

ia  rifle 

toehi 

lis  left 

it  as 

while  be  rashes  i 

ntoth 

fight 

ipreadiu 

death  a 

nd  disorder  wi 

B  brave  little, 
is  very  prone, 

e  thick  of  tbe 
.tb  the  feartnl 
iquiahed  eicept  by 
starvation  or  overpoweriug  numbers,  and  prtfen 
death  in  war  to  capture.  'The  metal  andtempsioE 
theee  Nepauleee  weapons  is  first  class,  the  steel 
being  worked  entirely  by  charcoal.  1  have  seeiL 
ihem  made.  As  1  have  stated  above,  the  sword  ia 
the  reliEiooa  emblem  of  Mohammedanism.  Tbe 
higher  classes  of  that  fierce  creed  never  objeoted' 
to  eat  with  Christians  in  public  after  a  sword  woe- 
laid  across  the  dinuer  platform  ("  Tiigt  paah  "),  the 
respective  believers  taking  their  places  on  eithsi 
aide  of  the  dividing  symbol.  Everything  except 
tbe  flesh  of  swine  waa  in  tbe  bill  of  fare,  after 
being  killed  accoidiug  to  preacrihed  role — i.e^ 
ontting  the  throat  while  repeating  tbe  creed  ol 
true  Moslems.  The  bands  of  Orientals  are  re- 
markably amatl  in  proportion  to  their  bodies.  We 
Bcgliah  are  obliged  to  dismount  their  hilta  and 
i.__j,_.    ._j    -__i_..    .1. —    |,y    larger  aiiee.      ^ 


idles   and   .._ _^    — „_.   . 

""       .M  Uada  I 

have  deacribed,  and  though  not  big-handed,  waa 
compelled  to  order  a  new  fitting,  as  tbe  weapon 
was  destined  to  be  my  faithful  hunting  ally.  In 
all  my  long  reaidence  in  the  Bast  1  never  could 
obtain  any  manufacturers' secrets  from  the  followers 
of  Mohammed;  they  ate  all  jealons,  cautious,  and, 
reserved  in  these  matters  towards  Christians  and 
Pagans  alike ;  the  artistic  manipulation  of  eteel 
remains  locked  in  their  breasts. 

Pig.  I.  Ttghar,  or  "village  sabre"  (also  oallwf 
TtUimr) ;  dotted  lines  show  the  portion  of  the 
blade  used  in  making  the  "drawing  cut''  at  an 
angle  of  45  to  bO".  Pig.  2.  Oriental  aoimfltar,  onl; 
used  by  horsemen,  the  "  long  enrve  "  enabli^  the 
warrior  to  reach  a  foe  afoot  or  mounted.  Fig.  It. 
Double-handed  sword,  with  doi*A« 'A^*,  ■«  *»■"» 
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anrciMHiilKl.  Fig.  i,  IIoiaiaM  Mbr*  Imj  huntini 
•wurdji  «ei|bt,  7  oi  Ulb.  Fig.  b.  Tbs  »i« 
OouirratSD  blade,  ilDils-edaed,  and  lor  oatUDg  only. 
Furs.  AfghsD  kolft,  made  in  evary  ilrg  to  10  oi 
lab.  weight  J  very  thick  blade.  Pigi.  7-8.  Focmi 
of  Ghooru  AwIth.  Fig.  9.  Kiatat,  Aighandasgei. 
Fig.  10.  K<i,,ffar,  or  Groopla  of  lodia.  Fig.  II. 
Tigai'i  ,Paw.  oocved  niar-«dg«d  bladsi,  foar  <a 
Aion'ln  QamnT,  momitcd  in  biaai  ncketaon  brau- 


nuilMl  leather  nnnUt 


are  of  aoft  wood  and  Isatbai,  I 


VHB   BANITABT  lOTZ-TrBKOES   OP 


out  their  leave*  early,  ao  that  they  eiolnde  the 
■prinjfanauiddo  not  affotd  mnch  ahade  in  thebot 
aatama  monthi  when  it  ii  often  reqaired.  Traaa 
are  of  vil  ae  in  indicating  cboioe  of  reaidenee.  Rioh 
foliage,  tema,  and  moiaea  tell  of  dampoai*  and 
allaTi*]  drpoaita.  Flowera  and  fruiting  trees 
point  to  a  dry  and  annnj  lite.  Ohildran  will  be 
healthieit  where  moat  flowen  grow,  and  old  people 
will  lire  longest  where  oni  eommoiL  fraita  ripen 
best.  X.  a.  P. 


[iTtTS,] — A  FEW  yeanago,adiapate  waaoairied 
on  lathat  hotly  amangat  aome  Contineutkl  medial 
m*D  ai  to  tiie  sanitary  inSuenoes  of  trees,  and 
althongh  oouunon  aenie  anggegti  that  at  leaat  they 


■Kwaranee 


a,  ther 


It  plaobing  trees  in  apota  not  adaptad  to 
wesD,  HI  where  they  are  in  the  way,  in  mote  aenaBS 
than  one.  Thni  1  find  it  stated  that  both  the 
atmospheie  and  the  soil  are  oooted  and  moistened 
by-tha  preaenoe  of  trees.  Ttaia  resalt*  from  the 
dnwing  Dp  of  the  water  f Tom  the  anbsoil  and  from 
the  axolnaiOD  of  the  idii's  raya.  Beiidea  this,  a 
ooaaidenble  portion  of  the  rainfall  ooUeotaon 
the  learea  and  brsnches.  M.  Fantiat  has  ibowo 
"  that  the  leaf  age  of  leaf-bearing  Creea  interoepta 
ooe-Uiird,  and  chat  of  pice  Creea  one-half  of  the 
raintalL  which  is  atterwaida  returned  to  the  abno- 
q>beie  by  ev^iorstion.  On  the  other  hand,  these 
aame  leaves  and  branchea  restrain  the  evapora- 
tion of  the  waCei  wbioh  leaotaea  the  gionnd. 
Thla  evaporation  is  nearly  four  timea  lesa  nnder 
«  uaaa  of  foliage  in  a  forest,  and  2^  tiinee  nnder  a 
maaa  of  pioea,  than  in  the  open."  Then  we  hsva 
rtegnation  of  air  from  that  InterraptloD  of  wind 
oonecta  oanied  by  the  foliage.  It  is,  therefore, 
not  without  reason  that  the  eamtarian  studies  the 
tiCM  of  the  yard  or  lawn  In  their  bearing  npon 
individual  health.  Fenooa  of  sDSoaptihle  lun^  or 
liaving  any  tendency  to  rbenmatiam  need  lo  be 
oaiefi^y  guarded  against  such  indnenoea.  Where 
the  foliage  is  dense  about  honses,  or  where  the 
limbt  overshadow  the  piaazsa  or  roof,  they  beoome 
the  storage  plaoea  far  damp,  nnwholeaome  air.  The 
falling  leaves  gathoiing  from  year  to  year  give  a 
oorraeponding  dampneu  to  the  soil,  while  at  time 
of  foliage  the  sonihine  is  measnrably  eicluded.  It 
is  pretty  evident  that  mankind  wss  not  intended  to 
ba  reared  jn  the  woods.  The  ioflaenoe  of  trees  in 
oanaing  malaria,  or  in  ao  intereepting  it  aa  to  have 
it  lany  among  tbsm,  has  long  been  known.  "  A 
drygaideaou  gravel,  of  three  amva  in  extent,  in 
StUToy,  jorronaded  by  trees,  la  generally  three  or 
alxdi^reee  colder  than  the  open  com  moo  beyond 
the  treei ;  and  a  large  pond  in  a  pine  wood  t«venty 
milea  from  London  afforded  skating  for  ninety  oon- 
■eentive  daya  in  the  Winter  of  18S5-6.  while  daring 
the  greater  part  of  the  time  the  lakes  in  the 
London  parks  were  free  from  ioe." 

We  know  with  what  inteieat  the  lover  of  traea 
watches  the  growth  of  those  planted  by  his  own 
hand,  and  how  maDy  are  apt  to  be  aeattered  aboat 
the  new  home  mansion.  As  yean  go  on,  and  their 
growth  and  foliage  inorease,  the  owner  ii  loth  to 
lemove  them  or  severely  to  shorten  their  bianobea. 
If  ao,  there  ia  great  danger  that  the  dry  soil  and 
onoe  comfortable  home  will  oome  to  he  the  dampest 
and  leaai  deaiiable  spot  in  the  neighbourhood.  A 
leeent  careful  writer  has  given  the  following 
aenaible  direction  aa  to  tree  planting,  aa  it  bears 
upon  the  oonditiona  of  heslth : — "  A  tree  should 
not  stand  so  near  a  boose  that  if  it  were  to  fall 
it  woold  fall  upon  the  house  ;  or,  in  other  words, 
the  tmok  shoold  be  aa  far  from  the  honse  aa  the 
height  of  the  tree.  Belta  of  trees  may  be  planted 
on  the  north  and  east  aapeota  of  honses,  baton  the 
•aat  aide  the  trees  shonld  not  ba  ao  near  inor  so 
high  aa  to  keep  the  mocning  sun  from  the  bed- 
room windows  m  the  shorter  days  of  the  year.  On 
the  south  and  west  aspects  of  boasea,  isolated  trees 
only  shoold  be  permitted,  so  that  there  may  be 
free  access  of  the  aunahine  and  of  the  west  winds 
tothe  house  and  grounds.  High  walla  and  palinga 
on  tleae  aspeats  are  alto  objectionable,  and 
should  ba  replaced  by  fenoaa,  or,  better  still, 
by  open  palingi,  eipeoially  if  the  honses  are  ooou- 
maddaring  the  fall  of  the  leaf  and  in  the  winter. 
Trees  for  planting  ahonld  be  ohosan  in  the  follow- 
ing order: — Conifaia,  birch,  asaeia,  baeoh.  oak, 
cliD,  lime,  and  poplar.  For  oni  Amerioan  homea 
we  must  add  the  maple,  the  aab,  and  the  tallp  tree, 
or  Amsrioao  poplar,  although  the  denae  foliage  of 
thsmaple  is  sometimea  objeotionabla.  Pine  traaa 
oollect  Che  greaiest  amonnc  of  isinfall,  andpenniC 
the  freest  evaporation  from  Che  ground,  while  their 
branchlesa  stems  offer  the  leaat  degree  of  leaist- 
anoa  to  the  lateral  ciioalstion  of  the  air-  Aoscias, 
oaks,  and  birches  are  late  to  burst  into  lesf,  and 
therefore  allow  the  ground  to  be  warmed  by  the 


virgin  foreata  in  India  [Thorea  roiuMa,  < 
Sal  wood),  oooaaionally  met  with  in  England  ;  whe 
melted  in  linseed  oil  by  slow  beat  is  employed  fi 
caulking  the  thousands  of  boate  on  the  gres' 


lithonapbio  drawings,  do.,  2  parts  in  21  parts  of 
oil  of  tarpcnCine.  This  resin  is  only  partially 
soluble  in  alcohol.  Dammar  promises  well  as  an 
ingredient  in  waterproof  cements.  Ifoaadthatita 
brittle  quality  was  overcome  by  incorporation  with 
linseed  oil  and  other  additions.  I  employed  it  as  a 
waterprof  glne  on  English  woodwork,  disjointed  by 
beat  and  damp,  for  mending  canoea,  stopping  leaky 
gnttera,  in.    Dirt  cheap  in  ita  native  country. 


N0I8BS  HT  TBH  HAS. 

[27'181.]— I  HAVK  read  and  heard  much  of  this 
troublesome  complaint,  and  can  apeak  in  propria 
ptriond  of  its  obstinate  character.  I  have  alwaya 
considered  tbat  rinniVus  auriunfreqneDtly  hasita 
origin  in  malarious  fevers.  A  friend  of  mine  who 
served  in  Chins,  and  got  a  dangeroaa  attack  of 
marsh  fever  there,  waa  plagned  for  five  years  sttei 
his  return  by  these  hnnimlng  sounds.  I,  after 
several  and  equally  dangeroos  jangle  fevers  in 
India,  was  some  time  sfter  the  last  of  them, 
worried  for  ten  or  fifteen  years  off  and  on  by  the 

character.  Tinklmg,  whistling,  wbiising.  ohirpia. 
ringing,  &b,  ;  in  fast,  the  whirring  squeak  of  C)  e 
larger  Orylli,  or  the  hummingohorus  of  the  less  r, 
may  well  be  alluded  to  by  "  R.  W."  aa  aimilitu'  ea. 
The  "singing  of  a  kattle,"  too,  may  be  recorde  1  in 
the  milder  phaaes  of  this  attendant  demon. 

I  was  twice  threatened  with  total  deafness  i  1  the 
affected  ear:  onoe  in  passing  near  Zaniibai^  when 
the  land  wind  waa  blowing  strong  from  sho  e  ;  on 
the  second  oocssion,  when  violent  west  win  js  were 
coming  off  boga  and  marshy  fields  in  an  finglish 
county.  Onchefiratoocaaionlrecovered  whenwa 
reached  the  warm  open  ses  ;  on  Che  secord  occasion 
I  beard  no  sounds  for  Cwatve  months  '  n  that  side 
of  the  head;  not  even  the  loud  tic)'  cf  a  Bne  old 
watch  pressed  on  the  lobe  of  that  r*r  was  sndible. 
I  treated  myself  perseveringlyfo-  ihe  above  period, 
and  have  long  ago  been  fre-  from  the  slightest 
deafness.  I  always  foond  fin»i(H(  aappreaacd  by 
6  grains  sulpfa.  qninina  (temporarily).  A  long  sea 
voyage  always  removed  itj  whenever  I  landed  it 
reappeared,  and  I  have  snflered  in  Baroj 


[   Africa.    An  outdoor  life  in 
a   proved  my  best  remedy,  i 


d  "l  hav 


now  seldom  bear  t 


i 27482.1— I  AM  deairona  of  making  an  accurate 
la  of  the  magnifying  powers  of  my  micro,  lenaee 
from  lin.  up  to  j^ia.  with  the  variooa  eyepieces 
from  1  to  6,  and  shall  be  much  obliged  fur  the 
information  whteb  will  enable  me  to  do  it.  The 
teitbooks  are  not  aufBciently  eiplioit,  and  are,  in 
fact,  in  aome  instanoes,  oonf  using  and  conlradictory, 
I  may  go  further,  and  aay  that  I  have  applied  fui 
aid  to  some  fria    '       "  ' "      ' 

in  one  instance, 
sBtiaf  aotoiy  reapanse,  and 

elusion  that  the  whole  process  ia  involved 
ebsanrity  and  uncertainty  to  a  degree  tbat  I  should 
not  have  thought  powible  had  I  not  set  myaelt  the 
task  and  then  laoked  about  far  assistance,  which  I 
CboQght  It  was  only  "  to  ask  to  have.  I  have 
presamed  opon  your  apace,  somewhat,  In  thui 
introducing  my  inquiry,  from  a  hope  that  aome  ol 
the  many  experts  in  miorasoopy  who  from  time  to 
time  kindly  aaaist  those  of  na  who  aakfor  itu  may 
have  their  attaotion  drawn  to  the  query,  and  give 
oa  aimple  and  definite  inetrnctions  aoeompanied 
with  the  "  reason  why."  Hy  abject  ia  to  aaoeitain, 
abaslutely,  when  I  have  an  object  on  the  stage  how 
many  diameters  tha  image  I  am  viewing  is  aa- 
plified  with  tha  particular  o^g.  and  eonlar  then  in 
use,  and  with  the  draw-taba  in  any  choaen  posltlOM, 
and  parhapa  If  I  may  enaroach  still  a  little  by 
pointing  ont  seme  of  tha  oaa^ctiug  diraotiona  from 
variona  sanroes,  it  may  facilitate  the  anawera.  By 
ene  "  authority "  I  am  bid  to  measure  from  tha 
stage  to  the  eye-lens  of  ocular ;  by  another  from  liie 
frant  lana  of  the  objective  to  the  aye-lens  j  by  a 
third  bom  tlw  Uat-namMl  point  to  the  diiaphragnii 


of  eyepieoe,  and  by  another  from  the  "(top's!  the 
abjective  to  various  parts  of  the  oenlai.  As  a 
quarter-turn  af  the  adjastment  ddlar  of  s  buh 
power,  after  the  abjecc  is  foctuaeil,  msteiiau^ 
aSeota  the  dimenaians  of  the  reenltant  image,  it 
appears  to  me  Chat  the  neoeaaary  and  deaired 
meaaorement  must  be  an  operation  of  consideraUy 
greater  delicacy  tban  is  implied  in  an;  af  tka 
methods  hare  quoted.  Hy  present  table  of  attma- 
menta,  which,  of  ooorse,  is  only  appmximale,  bol 
whioh,  I  apprehend,  is  as  nearly  oorreet  as  those  <( 
the  majority  »t  amateurs,  is  simply  a  record  af  tLs 
msgnifioatiana  by  the  variens  eombinations  of  ok- 
jeotivea  and  oealars  with  the  microsoopa  pUnd 
Boriientally  and  the  image  projected  en  to,  sad 
copied  by  meant  ef.  Beale's  camera,  the  drawhi( 
paper  placed  lOiu.  belsw  the  eentre  of  the  eye-loi 
of  ocular.  I  know  that  "i"'""  ■•  *•"  aireJ 
distance  far  (average)  distinct 
irrangemant  permits  aomething 
between  tbe  abjectivea  by  varioi 
»nly  roughly  and  with  no  pretei 


I  Din."    is  the  agreed 


.othet 


the  quality  I  am  seeking  prepanlaiy 
conscrncting  the  desired  table.  1 1  aome  ptaetieal 
iciosoepiaC  will  kindly  furnish  the  inf ormatim  I 
a  asking  for,  my  impression  is  that  many  besides 
'self  will  value  it.    Briefly,  t 


it  point 


the  tube 

nsble  the 

ect  OBtc 

Irmwing  pape 

t? 

The    no 

istrncti 

OS  alcag 

with  the 

„aU  there 

ident,  U 

r  in  addiC 

Hieter 

F.  B.  Brokenshlre. 

ON    IHB    BBIiATIOH   BBTWBBN  TSB 
AKOUKT   OF   WIBB   ON   AN   ASKA- 

TUBB   AND   ITS    VOLTAOB— TO   Q.  7. 
PABDOB  AND   0THBB8. 

[27488.1— As  several  oorrespondenta  seem  to  ba 
inteieated  in  thissnbjeot,  I  hsve  thrown  my  repli> 
Into  the  form  of  a  leccer  instead  of  attempting  W 
answer  each  correspondent  separately. 

There  is  no  doubt  whatever  that  in  a  fudy- 
constructed  machine,  ba  it  Siemens  H,  Grammy 
PacinotCi,  or  HaCher-PlatC  form,  one  volt  caneaaill 
be  obtained  from  one  yard  of  wire.  Thia  ii  BI 
own  personal  eiperienoe,  even  with  very  smill 
mschines.  Tbe  smallest  dynamoa  I  make  staad 
4}in.  high,  have  a  solid  Siemens  U  armatore  Ijia. 
in  length  and  thia  when  woond  with  15  yards  of 
No.  24  wire,  gives  an  E.H.F.  of  le  volu. 

To  our  valued  correspondent.  Dr.  Gerard  Bmitk, 
I  supplied,  a  abort  time  ago,  a  amall  dyniM 
standing  6in.  by  tin.  by  Sin^  with  laminated  H 
aimatara  syia.  in  leugth,  l}in.  diameMr.  Tkb 
wsa  wound  with  15  yards  So.  Id  wire,  and  liglilal 
eaailya20o.p.l.impof  30  volts.  Tested  with  tha 
...1.4,...,  it  ....  '>.n  .nit.  .1  s  apeed  of  3.000  Mi 
nu  ao  delighted  wKi 
I  me  "  It    is   the  brt 


minnte.     Dr.  Gen 


£2  IDs.  I  have  ev 

But  I  would  ni  _    _ 

my  atatementa  only  as  tattimony  U 

of  obtaining  at  least  I  volt  per  yard  o_   

Silvsnos  Thompson's  "  Dynsmo-Bleotrie  HaoU- 
nery,"  at  page  fitO,  in  the  appendix,  will  be  fond 
the  deioription  of  three  dyoamos— one  by  Kan 
a  seoond  by  PaCerson  and  Cooper,  and  a  tfaiid^ 
Mather  and  Hopkinaon— in  all  three  of  whiefa  tta 
voltage  it  oloae  upon  !  volt  per  yard.  As  this  ttt*t 
be  of  interest  to  many,  I  repntdnos  tha  dimai- 
sions,  *0t  teitually  : — 

Kappi  Dynamo  (4i  units,  arc  lighting).— Beta, 
I.iau  per  minute;  volts  at  termioala,  310;  SB- 
jAres,  16.  ArmaCnre:  Diameter  Bain.;  lenftb, 
ll-6in.;  winding,  36  aections  eacli  of  16  tnmicJ 
0  067  gauge;  total  length,  l,S4att.,  or  abont  llL 
per  vult. 

Phatiix  Dynamo  (Paterson  and  Cooper,  66  mut). 
—Revs  ,  SOU  par  minnte  ;  volts  at  terminals,  lU; 
smp^res,  620.  Armature  :  Weight  of  iron  in  ean. 
fiSOlb.;  weight  of  copper  in  soil,  1 7alb. ;  lengthct 
ooil,  240ft.;  volts  per  yard  of  coppar,l'31. 

iiancheiter  DynajMi  (Mather  aai  HopkinKii, 
24  unit). — Revs.,  I,0o0  per  minnte;  volte,  UM; 
amp^re8,220.  Armstare  :  DiameCerof  oare,ltin.; 
length  do.,  I2in. ;  winding,  120  curna  of  0-M9  gangs 
wire;  volts  per  yard  of  copper  wire,  1. 

Passing  from  these  "  claaeio^  "  dynamoa  to  those 

so-lighter  deeoilbed  b;  W.  H.'Saves,  which  giw 
BO  volM  for  121b.  of  Mo.  13  wire  =  36  yard^  if 
1-4  volt  per  yard  nearly.  But  thia  recoid  ia 
"knocked    into    a    cocked    hat"   by    that  of  Aa 


DBIXXINa    BIOTOIA    : 

LBOIiANOHB  BACIRBIBS. 

[S74B4.J— Havikq  seen  qaeations  fromtbwtt 
time  ia  your  psper  aa  to  tbe  beat  way  <^  drllUag* 
bicycle  nub  truly.  1  beg  to  send  jm  skatahiaa 
imall  apparatna  I  oonatrooCad,  whieli  •Mwal  tti 
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gkfn,  lud  na  it  odo«  alatcd  to  ba  ■wrong  is 
piineipla.  NibUtt  >ppu«nUy  had,  bowevcr,  tried 
It,  uid  found  th«  enor,  uid  1^  opening  the  mrw 
to  aomot  it  itnmbled  on  tb*  snrre  pointed  out  u  a 
"  iplnl "  bj  "  J.  L.'i  "  niBtbematic^  friend.  That 
then  WH  Booh  >  onrre  Mr.  FooUington  pcoeeeded 

All  weie  delighted,  uid  pnioteded  to  Und  tha 
derioe  u  pnfeot  in  both  theory  uid  piintioa,  ud 
thangb  Mnna  expnued  donbt^  theenorvMitsted 
11,  >t  taj  rate,  oertaJnlT  niual.  It  wemed  to  me 
dotrkble  to  point  oat  that  meh  «u  right  m  fu  m 
be  went,  and  fnrtber  that  the  natora  at  enor  ihoold 
be  oleatij  ihown  and  ita  probable  amount.  Ueooe, 
thongh  I  oaoDot  call  mjieU  a  mathenutioian  any 
mora  than  "  J.  L.,"  1  made  a  ahot  at  it,  «ith  tbe 
leanlt  I  ihonld  like  to  aee  oonfiimed  or  diaprovad. 

With  the  aacve  and  ooodiiitioni  I  aaiamtd  tlie 
eiTor  wodld  be  h     " 
worth  inoh  ._ 
-OOliD. ;  of  3S 

aa  ia  probable,  the  ontro  ._   .. ., 

intermediato  piteh,  the  error  for  ooaraer  pitobea 
wwUd  ba  mnob  lednoad.  I  ahonld,  however,  prefer 
aaaoond  ipeoial  epiial  for  tbaeif  greater  aoooiaoy 
were  reqaired. 

Itia  cariona  that  on  the  above  ioppotitiona  Ui« 
error  does  not  grow  ooDtiiiDaUy,  even  if  more  than 
jin.  of  thread  be  ant.  I  un  aa  obaimed  with  th» 
invention  u  "  J.  L."  It  ii  jut  one  of  tboaa  eaae* 
where  theor;  fean  to  try  ueing  an  encf,  bntnoi 
realiaing  iti  inaignifioanBO,  whereaa  the  praotioal 
man  triea  and  anooeula.  The  old  itory  over  agaiD 
(rf  tiiotion  on  the  raila. 

Hr.  FoeUingtoD  aiki  if  the  theoietieal  enor 
eoDldaotberemoTed— miiono?  Bat,  aa  one  ihonld 
alwayi  aim  at  perfection,  I  ma;  aay,  I  doabt  it : 

in  Vol.  IX.,  or  thereabouts,  did  anggeet  a  ewaa^- 
plate,  with  a  '  


aiat, 


ah-plal. 


nt  tboie  amateon  who  wiah  to  build  Ihatr 

lachineB  may  find  it  very  naefnl. 

epiodle  8  (hoold  be  |  ateelj  and  ran  in 
el  bFRcioga,  exactly  level  with  the  lathe 
a.  On  it  ia  acrewed  the  braaa  or  gonmetal 
iece  N  wbioh  holda  the  drill,  and  baa  a 
I  tamed  at  the  back  to  reuciTS  the  ateel 
B  which  take  the  preeaore  ;  R  ia  a  boiwood 


lioyole  bnba  tamed  correctly, 
aary  to  oentre  punch  holee,  1 
ot  a  divitioD  plate  Dan  ast  oat  the  tpoket 
tmly  enough  with  compusei. 

'B.  M."   aa  regarda  charging  Jjeclancbd  bat- 

I.  SomeoorreapundentetelTDitoaaaaaatDrated 

ion    of     aal-ammo: 

atedaolQtton  ia    b 

eep,  and  doee   not  lo   readily  depoait  eryatala 

le  xino.  wbitat  "  B.M.F."  ia  inat  aa  high.    It 

be  naefal  to  (tate  what,  perhtpa,  few  of  our 

ian  (of  NH.Cl)  oondaeta  abont  twioa  aa  well 
halF-aaturated  lolntion,  and  therefore  the 
Dal  res.  ia  mnch  amalUr  with  the  former. 
.  In  caae  the  above  leada  any  of  my  readers 
it  the  conductivitiea  of  aolntion  lal-ammoniae 
ariona  strength  a  for  themaalvea,  I  wonld 
OD  them  that  in  paaaing  current  throngh  a 
g  Bolntion,  ohloride  ot  nitrogen,  the  moat 
at  e^iploaive  known,  ia  apt  to  form  on  the 
ite.)  I  alwaja  use  a  weak  aolntion  for  electric 
a*  small  internal  reaiatanoe  is  no  object,  bnt 
ghtiog  with  the  C-block  form  aaatmatedaola- 


OIJ]    TOiaTLASDBB    ! 

■48S.1— May   I   appeal   thro 
inr  eiteoaively  circulat    ' 


Dg  the" old  foil 


pecting  the  • 
red  by  VoigtiHmfer,  ai 
lie  ?— for   f  I 


Dsl  for  a  little 

of  ]( 


it    giving  any    detailed    d< 
'graphic  let! a.  altboagh  I  ha 
who  courteoDBly  etatfd  the; 
the  enrypoope,  and  MeMT 
agenta  ;  Ur.   Thomas,    o: 
lerfirniofoptioiBDa  in  Bi 
gente  of  thia  German  mai 
In  reply  to  my  verbal  inqnirii 
TaloM  eorretpondenta — Mr.  1 
ibntor  at  Pljmonth  who  w 


la  the  ortho- 
I  publitber  of  any 
broohnre  of  Dall- 
italogue  of  Volgt- 

ve  written  totbftt 
ly  only  now  inp- 
Mariun,  the  pre- 
Pall  Hall;  and 
d->tre«t,  formerly 
ifacture,  were  nn- 


tronbled  photogivphel — may,  perhape,  Tary  kindly 
give  me  an  aoawer  if  I  briefly  deaoribe  the  inatm- 
ment:  It  ia  a  Toigtl&ndai  ot  Sin.  aperture  por- 
trait oombination,  and  oovera  a  oabinet  siae ;  but 
the  foona  it  aomewhat  ahorl  There  are  two 
flangea,  and  to  one  of  them,  the  portrait  lena,  i.e., 
the  front  leu,  fits,  and  shoidd  oover  a  plate  lOin. 
by  Bio. ;  but  if  used  as  a  single  lens,  open,  the  defi- 
nition it  10  iadlitiuet  as  to  be  nieleai ;  upon  this 
fits  a  cap  having  a  very  nnall  aperture,  but  when 
attached  the  leni  ia  ao  darkened  that  very  little 
San  be  seen  on  the  aereen,  and  .the  image  is  but  a 
very,  very  trifle  aharper  ^  into  the  same  flange  fiti 
a  baok  oombination,  having  a  set  of  stops  between 
three  lenses,  the  aame  front  leos  of  the  portrait 
combination  fitting  in  front,  whereby,  it  is  said,  a 
plate,  Ibin.  by  ISin.,  oao  be  oovered  ;  but  with  thia 
combination  I  cannot  get  clearness  of  definition, 
and  just  now  the  weather  is  so  auitable  for  work. 
I  am  iu  a  terrible  fix,  poeiibly  for  want  ot  better 
iofarmatian  as  to  the  adjustment  of  the  various 
parte,  and  iball   highly  esteem  any  particular  in- 


say,  to  times  alower  than  mandrel  t 
threads  of  gnidwiee,  and  ahaped  like  a  tingle  turn  of  a 
Borew  of  pitohvaryingfromnathingatcentieto.  Bay, 
lin.  at  eiroDmfereDce.  His  difficulty  was  to  shape 
the  plat&  and  get  the  alow  motion.  Thia  theoretl- 
aally  perfest  dsTioe,  was  therefore,  practically  un- 
manageable. It  Mr.  Fcwklington  ba  interelted, 
however^n  the  matter,  he  wiJt  find  much  abont  it 
in  Tola.  Till.,  IX.,  and  X.  of  the  Bbqlibh  Me- 
chanic 

"  J.  li,"  haa  not  given  dlmensiona  ot  plate.  Tho 
larger  within  reason,  the  mora  manageable  the 
quick  pitohea.  Aa  I  aaid  before,  I  ahould  not 
adjust  the  oorve  to  an  intermediate  pitch ;  bnt 
keep  the  lowest  pitch  praotioally  (msthematioally) 
correct,  and  keep  the  error  of  qaiok  pitches  m 
bounda  either  by  enlarging  the  diac  or  a  leoond 
ring.  I  object  to  the  wedge  aotion  in  extreme 
inclination,  however,  in  any  case,  and  perhaps  ii 
would  be  limpler  to  alter  the  rates  to  13  to  ]. 


THI  OVBHICAH  OBKTSB  PUKOH, 

[27*87.]— This  is  oertaioly  a  very  old  tool.    I 

find  a  description  of  a  bell-centre  punch  with  dla- 


.  CTflnirt  "(Aug.    27,   1842).     iTS 

there  ststed  that  It  is  ideDticu  with  that  used  by 


All 


[bold 


ian  give 


a  duty  to  BUppty  any  intoimation  I 


it  any  brother  photogri  ^  _ 

a  reliable  sod io-potaih  developer  will  And  an  eicel- 
lent  formula  on  page  HB  of  the  BritUh  Journai 
Photographic  Almanac  and  i'hotograjihtri  Daily 
Companion  of  current  year.  May  be  lomeftUow 
reader  can  give  his  experience  of  the  Beach 
developer  on  page  S3  of  the  aame  book.  I  have 
tried  It,  and  others  known  to  me,  but  without 
BQCcflss,  ai  denaity  was  nut  obtainable  to  the  extent 
demanded,  although  the  platea  anawered  admirably 
with  an  ordinarv  alkaline  developer,  Thia,  how- 
ever^ may  arise  from  aome  little  milconceptlOD  in 
miimg  the  aolntiona,  and  an  inteiehacge  of  ideas 
of  the  photo,  readers  of  the  MECHANIC  hereon 
may  not  be  without  profit.  Aba«ts. 

MIBI.BTT'B  SaSBW  QBAB, 

[2748G.]— I  AM  aorry  "  O.  J.  L."  writes  ladly. 
We  owe  him  mnob,  not  only  for  other  tbinga,  bnt 
alao  for  thia,  one  of  the  moat  original  devieea 
brought  before  as  these  many  months.  My  letters 
irere  combined  into  one,  and  ao  did  not  show  the 
pressure  and er  which  they  were  written  j  never- 
theleaa.  with  the  exception  of  a  tboD^tleia  lantenoe 
that  reflected  perhaps  on  the  olotb,  I  do  not  think 
he  ihonld  be  annoyed ; — for  that  I  am  sorry,  how- 

"  Many  of  ni 
awash  .plato  i 
a  mall  ponton  e/'ltdM 


LUg.    27,   18 
icia  with  t! 

Sir  Isambard  Brunei  for  centring  the  "  iioL  , . 

in  the  manofaetme  of  ship'i  blocka  by  hia  famous 
block  machinery  at  Portsmouth  Dockyard. 

It  may,  perhaps,  be  hardly  worth  mentioniu, 
but  I  may  aUta  that  I  constructed  a  "  bell-oectre 
pouch  "from  the  above  diagram  at  leaattwenty- 
tliree  years  ago,  and  nied  it  in  my  bnainess  for 
many  years. 

The  practice  ot  appropriating  an  old  device,  and 
introducing  it  aa  a  new  invention,  is  of  itself  a 
very  old  device  indeed,  and  it  mast  always  prove  a 
source  ot  great  satisfaetlan  and  oomfurt  to  ita  in- 
trodDoan  to  know  that  the  genuine  meanneaa  of 
the  tianaaetion  is  ao  perfect  aa  to  leave,  tike  the 
above  little  tool,  ao  imall  an  opening  for  any  im- 


r  reinvention. 


LA1WZ  BU.TTBBB. 
[Z748S.]-Lbt  me  endorae  ■'  O.  J.  L.l  "  letter 
pnblished  Hay  30th,  headed  "The  Lathe  at 
Saltaire,"  in  which  he  expresses  the  wish  that 
someone  wonld  prepare  for  "  Ouca  "  a  daseripUoB  ot 
the  Saltaire  lathe,  which,  he  taji,  ia  the  moat 
oomplete  tool  ever  made.  If  aueh  a  deseilptioti 
would  be  apprecisbed  by  the  author  of  "  The  Latba 
andiU  Uaee,"  living,  aa  he  doea,  within  eaaydi*- 
tonoe  of  Charing  Cross  and  WardoiK-street,  hnr 
mnch  more  important  and  aocepuble  would  it  be 
to  (he  large  body  ot  your  subaoribarB  who  oannot 
have  access  to  London  tool  ibopa.  Ia  it  too  mnoh 
Mtipeot? 

Tonohing  the  standard  mandrel,  which  ia  again 
under  diaonssion,  I  bops  that  tbe  qufstion  of 
thread-rate  will  aoon  be  aettled.  I  want  tohaia 
fiiat^Jata  lathe-head  made  by  aome  Bn^Ui 
and,    if    a    aittx^x^  -masbni.  *» 
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adopted,  would  bm  It.  II  no  oonilwloii  la  rvaobad, 
I  will  BM  tlu  Bilmandi  ojlindir  biH  lOtl  bcou 
flang*,  inliut  whloh  no  good  >r(UDuiit  hai  «rar 
Immh  BiM*, and  whlob  KnutltnU  tb«  twI  OMritot 
lb*  muilrel.  11  I  am  <unip«ll*d  to  dsdile  for 
myHtf,  I  aball  ux  n  V-thicad,  troniMtad,  ind 
8  pltob,  Ml  a  noM  1ji|d.  Id  dUmster. 

I  ui  that,  in  Dr.  Bdmaodii  mandrel,  ai  roOMiU; 
pnbli)b«d,  ha  IsaTu  no  room,  aod  makee  do  pto- 
Tlilan  for,  legmiat  appantaa  for  tiDgent  wboel. 
Do4i  ha  iotood  pntUoa^UMin  on  tha  tall  of  the 
mandral  to  tha  left  ?  The  dWiaion  nlabe  would,  I 
piaaauM,  ba  borad  ia  thelarga  gaat  wheela. 

Bo«ton,  Mui.,  Jdds  7.        P.  B.  Ibosowuk 


_    _  „_.  „ il  pointai 

pared  wftb  the  oantraa  of  the  latha.  Thla  fona  of 
ganga  ahowa  at  a  glanae  how  mnob  making  op  tba 
tool  rtqninw,  and  at  tha  aama  tlma  lomu  a  ouipar 
br  wblob  tba  packing  aljpa  tbemaalToi  mar  b« 
•oonratalr  uid  aoiiTaiileiitly  meaaorad  *a  to  tbiek- 
ttaaa  bafora  plaalng  tham  nndei  tha  loo).  The 
lutnuneot  la  ahown  in  tba  aooompanjiag  akatoh. 


H  il  a  baae  of  boxwood  about  Sin.  iqnare,  and  la 
DOnvenlenUr  made  oat  of  a  piece  of  wood  aneh  ai 
naad  by  the  wood-augraTan.  It  haa  a  raoaia  K  to 
laaieii  the  liability  to  ita  being  eat  ou  grit  or 
•haTinga.  Tba  upright  part  B  ia  a  pieoe  of  thin 
Oerman  ailTor  or  biasi  nut  in  tbe  form  ahown,  and 
harlng  an  overhangitig  beak  C,  whioh  i»  eiaoUy 
at  tbe  lerel  of  the  lathe  oentrea  Hhen  the  gange 
It  plaoed  OQ  the  flat  part  of  the  allde-tait  jaat  below 
«nd  In  front    of    tbe   tool.     A    aliding    piaoa    A 

tbe  allt,  aa  aKowD.  and  in  nibg  the  gauge  tha  linel) 
la  alid  down  nntil  it  jnat  Domaidea  with  tbe  point 
of  the  tool,  when  the  latter  is  aimplj  laid  in  plaoe 
wlthoBl  any  paoking  ap.  It  ii  dear,  then,  Uiat 
Uw  (pace  0  D  repieaeots  the  tbiokneia  of  paoking 
the  tool  requ  irea,  and  on  taking  tbe  gauge  in  tha 
band  (it  it  teiy  light)  a  kind  of  caliper  ia  at  onoa 
anpplied  for  meaanriDg  tha  packing  alipa  reqaired. 
The  noteh  at  B  F,  whioh  of  courae  opena  and 
oloaaa  at  the  aame  time,  larves  for  adjoating  a  drill 

Cng  the  gauge  on  the  fane  of  tha  upper  alida. 
beak  C  ia  made  long  to  anit  iooliDed  and  oTer- 
bangiag  poaitioni  of  tbe  tool  point. 

lUohard  Inwaida. 

IiATHB    XATTBHS— PaOPBZ.I.IHO 

SIBAMBHIPS. 
m490.I-I  AH  rather  of  "F.A.  M.'a"  and 
"Lozle;'a"opinion  ai  to  tba  friotioD  of  Walti'a 
balanging  amngemeot.  AI  first  I  thought  of 
llaini  tbe  hoop  o£  tba  eooantrio  with  balla  ;  but  I 
don't  know  if  that  wonld  be  muoh  better.  Mj  last 
idaa  waa  to  go  to  Berlin  and  Inqnire  furtbei  into 
thamattar.    I  oannot  make  oat  what  "Loilar" 

Tha  reaaoD  why  ateamabipa  oannot  ba  propelled 
at  £0  mllaa  an  hour  ia  baoanae  tha  water  oflcTi  too 
nnab  nalatanaa  to  the  preaent  form  of  hall.  To 
obtain  graat  apaed  the  weight-darTrlng  eapabilltlei 
uiu*  ba  aaarlfload.  Tha  idea  of  propnlaluu  by 
paddlaa  oi  duoka'  feet  ii  abaord.  The  power  of 
tba  angltiM  migU  U  eipandad  in  tbe  aimpleat 
paalbu  aatfoaj   bnt  oarUioly  not  •oonomioallr. 


4mw,  asdtbay  would  Tarj  likely  ba  baut  or  torn 

tftaJh*Btfmpt.    If  fi»paiM/M  OToJaoted  from 

*a»*idat  Uitw  wonM  b«  ooDttmUj  bainv  damand 

Jo  *tot/  wtLm  itOBtb*  botUm  ilaj  wonW^OTbe 


fnl   competitor  againat  the  ioraw   than   the  fin, 
bydraulie,  and  many  other  syitein~ 

Lattlobauatraaaa,  14,  Dcaadan,  June  19. 


PBOPBLX.Illia  BTBAMSSIPS. 
[!7491.]— "THEacrew  la  an  abominably  1 
ent  and  olamiy  contrivioBe."     Ia  thia  not  r 

>gant,     Idr.    Torrop?      Ia 


.ther 


effioientoni ^ _j. 

at  the  rate  of  SO  to  100  miles  an  bonr?  With  a 
little  more  apaed  than  this  a  Teaaal  would,  I  sap- 
I,  riae  bodily  oat  of  t^e  water  and  akim  along 
the  blade  of  a  acnll  in  the  feather -atroke,  doin^ 
away  with  water  friction.  1  don't  think  we  have 
quite  ooma  to  that  ye^  Mr.  Torrop.  I  hare  often 
wondeiad  what  wonld  be  the  eflaot  of  a  looouioUve 


iik^'th 


atarted  are  In  oontao^  and  a  elaaranoe  equal  to  tha 
width  of  tha  aaw  ant  ia  thoa  obtained.  Tbia  ii  a 
nleTar  idea,  and  givaa  an  effaotira  onltar  at  aaall 
ooat."  a.  W. 


BUBlHBfl  X^OaTTBBBS  WAXB. 

PosBIBLT  a  few  of  tbe  nadaiB  af 

ihosr  pretty  and  ingenioui  waterproof  bozsa  lifht 
:>a  paaleboatd,  ohieSy  of  Pegs  maiiufaotui%  Tkij 
.ire  aometimes  of  oooaiderable  aiie,  snSaieaC  ta 
I  lontain  tha  wardrobe  and  personal  paraphamalit 
.itaBcrmanlady.  The oolonring of theae, aipeoidlT 
ihe  veimilion  and  black,  la  very  gloaay  and  aaoctb 
■     -^  ■  ■     ofTsan-        ■  ■ 


i"'Ti7 


aTentually  diminiah  P- „ _ 

tact  of  the  engine  being  higher 
barge;  bnt  aimply  oonaidering  the  inertia  of  tbe 


tlontbeb 


water  and  the  incline  of  tha  boat's  aides  as  tending 
to  force  tbe  boat  oat  ot  the  water  at  a  high  speed. 
A  real  example  of  thia  ii  net  with  in  the  shape  of 
"daeks  and  drakea."  I  hsTe  lately  invented  a 
new  foim  of  propeller  giving  the  full  stroke  of  a 
paddle,  and  that  at  oomplate  Immersion;  but  I 
-  itill  doabtfnlaa  to  ita  being  more  eSectlre  than 
sarew.  If  farther  trials  on  a  calm  day  are 
satisfactory,  I  will,  with  the  Editor's  permission, 
send  aketohea.  Meanwhile,  by  all  means  let  ui 
hear  and  sae  more  of  tbe  muUr-aater  paddlea  that 
propel  faster  than  tha  screw.  Slllw. 

r49S.]— T.  J.  TOBBOF  (37438)  appears  to  bold 
arrODeona  opinions  upun  tbe  above  sabjeot.  I  main' 
tain  that  the  qnickeit  speed  cannoC  reasonably  be 
looked  for  by  any  method  whioh  not  only  ioiolves 
the  ceasing  ot  tha  propelling  aotioa  for  a  tim^  hot 
also  the  forcing  back  for  the  neit  stroke  of  the 
blade  or  paddle,  even  under  the  most  advantsgeona 
conditions  poasibla.  I  am  not  aware  that  any  bird 
eibiblta  a  remarkable  speed  in  paddling  along. 
Whereas,  theoretically,  the  screw  ia  one  of  tha 
most  efficient  means  we  have  for  applying  force  to 
anything,  and  aa  applied  to  a  veaael  onea  started,  it 
doea  not  oaasa  "  puahing  "  at  auy  time  nntil  it  be 
'tonpad.  It  doea  not  work  .in  ita  own  baokwaah 
inlaaa  there  be  too  many  blades,  and  it  "  mnat "  be 
jnat  aa  affeotive  when  revened,  aare  that  It  would 
then  throw  its  backwash  opon  tbe  ship  and  thna 
retard  her.  Tha  reason  why  vaaaels  are  not  likely 
*~>  travel  at  even  GO  miles  per  hour  is  beeanse  water 
so  mueb  danaer  than  air  that  the  friction  in- 
«aaea  enormoaslj  with  the  speed.  The  problem 
awaiting  auitahie  aolving  ia,  How  to  retain  the 
as  the  beat  method  of  propnlaion  poaiible, 

o  do  away  with  the  objectionable  length  of 
abafting  neoaaaary  to  the  preaent  arrangement. 

OOBBBOTION— OmTBB. 
[S7493.]-lK  letter.  Ho.  27386,  the  aketobetwera 


not  leproduoed  fall  aiie,  the  length  of  apindla  being 
")6mm.,  diameter  of  hole  9mm. 

The    follow  ■  -  .        _      -  . 

Journal   may 

luTantions  Bihibition 

"  For  ontting  teeth  of  pinions  a  vnj  axoellent 

tool  ia   shown.    There  are  three  circnlar  outters 

following  each  other ;  the  first  merely  a  aaw,  tbe 

.  (df  an  oatliae  to  give  the  ivqnircd  form  to ' 

tha  tooth,  and  the  tblid  taking  a  alight  cut  to 

The  laat  two  enttara,  formed  of  ated  diaca, 


i>  ten  atita,  eqoidiatant  abont  tha 

'~eoatdngedgas,aiidtl«mona  bottom. 
L    .,;.  _  __..    ,.    made,  golDgj 


of  each   slit  .__ ^  ^ ^ 

obllqndy  towardi  the   oafttM,  aa  ahown  in  the 

•katah.     Tha  ^iimaifwranM  at  &b  Uh  ia  &u.\  _       _  . 

•qsMMd  in  UU  th*  awtiMt  w^im  <iu  taw  t!tt,\  %«&  m^xa  'toewu 


{larsd  very  tbin,  bent  round,  and  faatenad  srltk 
cloaely-woven  straps  like  a  baaket.  This  is  era- 
spread  with  some  cement,  wood  aahea  iiuorpantad, 
i.nd  smoothed  down ;  then  paiDt«d  with  a  aoloaiad 
>'aniiah,saidto  be  oompoaed  of  Gorjnn  oil,shallse, 
find  tba  sap  or  flnid  oil  ot  Boli^ama  iengi/A 
I  known  as  the  "  blaek  laoqnar  varnish  traa").  The 
tioiaa,  when  painted,  are  plaoed  in       '' 


£»f , 
inoearoa  hide   are  finally  go — 
iiith  tha  IniiroDS  black  vsrnlah  of  SoJi^nia,itB 
nsid,  being  waterproof  and  preservative,  bcaidH 


SOKB  BZFBBBB  BTTHS.— TIZ. 

[ST43&.]— One  will  not  often  make   a  b< 
run  tlun  tha  following ;— No.  1739  and  £}  aoack 


.OH 

S.  M.   8. 

Spaed. 

BaniikB, 

S  66 
0  68 

J3  43 
i8  G9 
51  64 

Nottingham 

8  17  le 

8  82  27 
3  81  41 
8  61  37 

B  69  IB 

621 
67-6 

66-8 
7(M 

due  ..JLII 

Broughton    ...... 

Harringworth  ... 

Oat  of  regard  for  your  apaoe  I  will  only  qaglal 
aaotion— St.  Alban'a  to  Bedford— of  a  vary  fine  ?■ 
Imadain  Haroh  with  tbe  8  pja.  Weliadbaa 
delayed  by  aignala  abortly  after  Eentiah  Tan, 
and  from  passing  St.  Alban'a  to  pasaing  [at  Oa 
usual  raduoed  speed)  Bedford,  the  timea  wtna 


..c 

H.  M.t^atmL 

IS  69 

24 

86 

41 

42 

47 
48 
49 
49  65 

3  bO    t    Wt 
8  61    1  (M 
S  66  11  TH 

Lnton  waa  paaaed  at  3b.  *Sm.  20a..  and  KiitlariM 
was  reached  a  few  seoonds  afMT  t.H.  Tbaloai 
waa  m  ooaebea.  Kappa. 

LOOSB   JOINTS   ON  KAXt.WA'n 

[27495.]— In  reply  to  Hr.  Hy.  Laneheatar  [TlOt, 
page  347)  and  his  qneation  as  to  why  the  J0Uta| 
of  a  train  over  uneven  ways  cannot  ba  rBmadiai,! 
mayaaytt  ■-  '  '">-  -' ^ 

played  on 
should,  il] 


I    litUe 


saonre  level  travelling,  aa,  with  the  azw^tion  ft 
the  Great  Waateni  Bailiray,  and  peihapa  osia  otta% 
tha  point  haa  had  no  raall;  pnatioal,  enargsMsal 
consideration  by  engineers.  Tha  remedy  eeitaiilj 
liea  in  that  the  two  top  edgea  of  the  mciala  in  tta 
jointa  shall  be  petfeetly  level  and  oloae ;  theloafi- 
todinal  sleeper  question  ia  bettor  than  theona 


a  parUal  improvement  on  tba  aoM- 
nniiinad  with  the  atiangth  and  bcatit; 
alcaper  f  P.  W.  Harrar. 


alaapar  question  ii 

this  point.    How,  why  oannot  a  ataal  al ,_, 

used  on  bridges,  be  plaoed  onder  tlui  joint  only, 

ail^'iiSt'c^  ""^"'"'  ""  ' 

of  the  oioaa  alcaperP 

BAZZ.WA.T 

[374)7.1—1  TBCBT  the  annazad  diacnm  o(  tba 
Eirby  point  look  wiU  fnmiah  tha  dataiUa  tai  wUik 
yonr  oorr«n<»dent,  "  Slgnalmua,"  aata  (a,  tO, 
S2B67.) 
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which  in*y  ciiit  io,  or  breakage  of,  the  rait  of  hii 
locking  appintDi. 

The  looking  slidei  B  of  the  faoing  pointi 

attached  to  aod  fono  part  of  th*  irlici  C,  ronoiDg 
from  the  aigail-boi  to  the  ligualij  it,  therefoie, 
tollowa  that  nnleu  tha  pointt  be  plased  in  till 
proper  poiition  the  Bignala  OMnnot  be  lowered. 

It  ii  imporUnt  to  notice  that  the  lookiag-bolt 
D  receive*  ita  motion  from  the  lockiDg-&ir  B, 
therefore,  if  the  bar  Bhoold,  in  oanaeqt 

broken  rod  or  the  failure  of  a  joint,  nut 

required,  the  locking-bolt  preventH  the  «ignalj 
from  being  lowered  for  any  direction  eioept  the 
ODe  for  whioh  the  pointj  are  aotnall;  placed  and 
loelted.  I  may  mention  that  the  Kirby  look  formed 
one  of  the  inveotioni  loipected  at  the  officee  of 
Uegera.  Saiby  and  Fanner  la«t  week  by  tfae  Bie- 
cntivo  Uommittee  of  the  Amalgamated  Sooietj  of 
Railway  Scrvante,  and  wa*  Tery  highly  approved 
on  account  of  ita  efficiency  and  auety. 
Olement  B.  Stretton, 
CoDsalthig  Engineer  Amalgamated 

Society  of  Railway  Senanta. 

40,  Sue  Coborg-itrest,  Leioeiter,  1 1th  June. 

THB    HASBINaAT   PASE    AOOIDSITT. 

[37498.]-lF  the  matter  to  which  the  aboi 
beading  refen  waa  not  of  pablio  intereat— that  i 
to  all  railway  traveller*— I  might  be  contented  i 
leave  it  with  the  letter  of  "  Loeo."  (p,  S69)  aa 
fitting  finale  ;  bat  he  QnfortDnatety  haa  pnt  a  ne 
face  on  the  matter,  and  impliea  that  the  driver  l_ 
tlie  erring  locomotive  wilfully  ran  paat  the  aignala. 
Ht.  Stretton  on  p.  821,  eaya  tlie  driver  miitoo>  the 
qneation,  "  Are  you  right,  driver?"  of  tha  aignal- 
man,  for  "  Right  away,  driver,"  and  then  proceeded 
to  accompliib  the  (eat  of  running  two  miiaa  on  ti 
wrong  road  and  daahing  into  a  train  proceeding 
ita  proper  direction,  f  have  aaked  whither  aom. 
thing  ooold  not  be  done  to  prevent  anoh  a  blnnder 
in  future,  and  voni  oooiteoaa  oomapondenl 
"Loco.,"  repliea  that  I  "leem  to  want  a  kind  o 
aeli-acting  railway,  mads  ao  that  a  driver  oannot 
rnn  paat  signals.'  He  then,  pertinently  enough 
•ajB  that  if  a  driver  will  not  obey  aignali,  he  ahoul< 
be  "protected  againit  himaelt  by  taking  him  of 
ki*  angine."  Jatt  ao ;  bnt  then  the  qaeation 
lUtarally  follow*,  Are  the  poblio  to  wait  to  be 
•maahed  up  before  the  companin  find  it  neceaaary 
lo  "  protect"  a  driver  by  taking  him  off  hia  engiar' 
Mr.  Stretton  aaya  that  aocordiug  to  the  report  tl  _ 
driver  in  qnaition  ia  a  "  iteaOy  man  "  the  only 
•ntry  againit  him  being  that  to  had  previonaly 
done  aomatbing  limilai  to  what  he  did  at  Junotion- 
lOad.  I  do  not  think  I  have  evar  read  anythiue 
more  illogical  than  the  remarka  of  "Loco. 
(p.  360).  It  aeema  that  initead  of  adopting 
meana  to  prevent  a  driver  makiag  a  miatake, 
ov  to  correct  him  when  he  haa  made  one, 
we  are  to  wait  until  he  makei  ■  smaah,  and  then 
nuDOve  him  from  hia  engine,  becanae  a  man  who 
won't  obey  atgnala  ia  not  fit  to  be  a  driver."  Iha 
profundity  of  that  ri 

oially  when"Loco."  g. .. . 

oomioalwaythat'-Mr.  Stretton,  all 
and  the  Amalgi 


r}  amuamg,  eape- 


Lhe  Amalgamated  Society,  will  all  agree  with 
The JuiUpoaition  ia  ludiorona,  and  I  ahould 
think  Mr.  S^^rettoa,  who  leema  to  have  declined  to 
Uckle  ihia  qnealion,  muat  aay  "  Save  me  from  my 
friendi.''  Aa  this  driver,  according  to  "  Loco., 
wilfolly  oontinaed  on  the  wrong  road  (or  two 
milea,  and  wilfolly  pitched  into  an  inoSeoaive 
train,  it  would  be  intereatlng  to  know  bow  tha 
company  atanda  with  thoaa  rnjnred  in  tha  aocl- 
dant.  Thia  lataat  "  incredible  aocldent "  haa  been 
treated  In  an  aitnordiiULry  way  in  yoni  colnmna. 


I  have  ventured  to  make  a  auggeatiaa  how  inch 
diiaatera  might  be  prevented— which  ii  donbtlaaa 
very  impertinent  on  my  part;  but  I  have  alao 
aaked  othen — thoae,  for  inatanse.  who  debate  ao 
mnch  about  mna,  and  brakes,  and  dimenaiaua — to 
aog^t  aome  mean*  of  piateotlug  drirera  againat 
"miatakea"  of  the  kind,  and  I  thought,  aa  we 
heard  so  mnch  about  "mere  miatakea  "  that  prob- 
ably aomeone  might  have  a  remedy.  The  aentenoe, 
**  it  looka  well  on  paper,  but  it  will  not  do,"  re- 
mind! me  of  what  waa  said  when  the  block  ayatei 
o(  working  was  propoaed.  That  "would  not  do. 
according  to  "all  railway  men";  hut  lomehow 
doea.  Surely  somebody,  beaidea  "  Loco.,"  can  oBi 
>ngge«tiona — though  I  fail  to  find  any  ia  the  re- 


m  train, "  Lowmoor  Driver"  ia  quite 


didtl 


Westinghon 


[able  epiatle  on  p.  S69. 


If  on.  Dor, 


oosmruoira  si 

[!7499.]— Ik  reading  over  the  ooneanondc 

your  iiaua  of  the  ITth  inat.,  I  see  Mr.  Oobert 
(27449)  etates  that  I  bad  no  (atindation  for  »i 
ing  that  let*  air  waa  required  to  apply  the  vai 
antomatic  brake  ^lan  ia  neoeeiary  for  the  Weatiog- 
hauar.  I  can  asanre  him  he  ia  qnite  miataken.  1 
did  tint  aay  (aa  be  aeems  to  aaaert)  that  less  all 
mnst  flow  into  tha  vacuum  pipe  than  out  of  th< 
preasnre.      I   am   quite    aware    that  aueh  is    nol 

DB,  showing  time  of 
does  not  even  take 
tbe  vary  air  which  appliea  the  brake. 
Thia  moat  oertainly  mnab  be  taken  into  oonaidera- 
tion — wby  the  air  whioh  leaves  tfae  train  pipe  is 
only  a  metna  of  opening  tha  triple  valvei ;  hot 
these  valves  mnet  be  opened  before  the  brake  can 
ipply,  and  it  ia  cot  an  impossible  thing  for 


.  valv 


coostracted  in  auoh  a   way  that  friction  is 

irt  of  iU  mecbaDiem,  to  re(o>a  to 

,  2filb.  may  be  releaaed 


the  essence  of  pai 

act  immediately,  so  that  2filb.  may  be  r> 
before  any  air  enters  the  cylinder.  ItwUl  I 
that  Hr.  Gobert  haa  aimply  ehown  tbe  time  and 
air  which  be  ooneidera  neceaaary  to  fnlly  open  tha 
triple  valve,  and  haa  not  louohed  la  the  least  open 
the  applioation. 

Ai  t«  the  queationof  adapting  tha  vacuum  brake, 
BO  aa  to  work  through  the  medium  of  triple  valves, 
wby  this  wanld  be  going  back  many  year*  ;  it  ha* 
been  tried,  and  the  present  form  haa  tieen  adapted 
in  preference. 

I  aoarcely  nnderatand  Hr.  Gobart'a  poaition  on 
thia  important  qneation  :  faa  aeami  quite  troabled 
about  the  u*e  of  the  vacnum  antomatic ;  bat  1  am 

ider  the  impression  that  only  a  (ew  week*  ago  he 


.id  he  had  no  fault  to  find  with  it  in  ita  present 

With  regard  to  the  queation  of  working  the 
brake  on  tCirty  canisgea,  undoobtedly  thia  can  b« 

done.  The  Burlington  trials  did  not  prove  the 
Westinghonaa  to  be  the  beat  for  long  traina;  it 
waa  beaten  by  the  Bamea  vacuum. 

"  Rover  "  (27448)  and  "  Engineer  "  (27*fi0)  aaem 
iry  deairous  of  having  soma  questiona  anawered. 
Why,  I  cannot  find  thai  "  Loco,  haa  aaked  any ;  be 
certainly  did  aak  for  "anawera"  to  a  nnmber  of 
atsertiona,  my  viewa  on  which  I  think  your  leaden 
are  well  aware  of. 
Tha  tone  and  atyle  of  "  Bovei'i"  latter  ramind 
e  very  foraibly  o(  the  lawyer  without  a  caae,who 
for  want  of  evidence  apenda  hia  energy  on  the 
ibuae  of  tht  witneaaaa  of  tbe  other  aide.  I  (eel 
'ory  sorry  indeed  for  hi*  "  benighted  mind  "  ;  T 
ahunld  have  thoaght  he  would  not  find  (anlt  with 
the  Midland  for  not  working  the  Liekay  incline 
ith  the  leak-off  braka.  I  don't  think  it  likely 
lyone  woold  »dviie  them  to  do  ao. 


„  of  the  brake  by  the  engine 
from  which  it  waa  not  applied,  deatroyed  the  plea- 
sure in  the  reaervojr*,  and  the  final  application, 
whioh  ahould  have  atopped  the  train,  waa  uaeleaa. 
Bat  tbe  vacnum  ia  quite  different;  the  release  ol 
the  brake  doea  not  deatroy  the  reserve  power, 
which  ia  always  at  oommand. 
"  Rovar'a"  "  iheeiett  hnmbog." 


CUo. 

16C,  Dnka-atreet,  Brook'*  Bu,  Hanoheater, 
JnnalS. 


iwered  manfoll*.    Yon  sa 
-  „  "           of  the  ant. 
continnal  aooroe  of  leakuei 
■    - The 


t  the  stuffing  boxea  ol 


automatic 


[27Sao.]— Thbbb  waa  "a  method,"  Ur.  Gobazb 
in  my  roundahoat  way  of  ooming  to  tha  qneation  I 
asked  In  "  Oura  "  of  3rd  June,  which  queatisn,  I 
muat  aay,  yo     '  '  " 

however,  that 

vacuum  brakt     _. . 

and  increased  friction."  Thli  la  not  the  facL 
packing  of  the  piston  roda  far  the  vaonnm  anto- 
mstio  brake  ia  simply  a  loose  indiambbar  ring  or 
waaher,  which  fits  to,  and  fall*  away  from,  tfae  rod, 
according  to  the  action  of  the  atmoaphere  and  the 
ejector ;  and  there  ia  practically  no  friction  or 
leakage.    Theae  wattaars  give  no  trouble,  andlait 

I  have  read  Mr.  A.  Kapteyn's  letter.  It  h*« 
nothing  to  do  with  the  paint  I  raiaad.    The  q 


iea  who  do  ao  will  atick  to  it,  diaaater  will 
fallow  in  due  oourae.  On  tbe  Rooky  Hoontaina, 
Paris,  Lyana,  and  other  railways  they  do  not  mean 
this  to  oocnr,  and  have,  therefore,  put  on  the 
Weatlngfaouae  non-antomatic  brake  for  naa  down 
incline*. 


impreaa  upon  the  anpporfera  of  the  Weetinghonaa 
the  neoeaaity  of  doing  likewise,  for  by"ruahing 
into  print  "  they  have  given  opportunity  (or  aome 
awkward  cases  to  be  brought  and  kept  Wore  tha 


aion  will  be  found  in  Major-General  Hutohinaon'a 
report  dated  Sept.  SO,  1S84,  and  yon  wiU  find 
tbersin  heaaid  tfae  old  "  leak-off  "  braka  "  did  good 

Tht 
had  tL. 

louum,  ia,I  think,  aufflciently  anawered  by  "  IiOW- 
oor  Driver  "  (274021. 

I  waa  muob  amused  by  the  lettera  of  Mr.  Stretton, 
Rover,"  and  "Looo.'^  laat  week.  Mr.  Oobert'a 
tter  coming  just  before  theirs  is  certainly  rough 
(or  them.  He,  a  practical  man  with  Weetinghonaa 
brake,  admitting  that  it  cannot  be  graduated; 
they  more  or  lesa  gingerly  atill  arguing  that  it 
oan,  Tha  tmtb  of  the  old  law,  "a  little  know- 
ledge ia  a  dangerous  thing,"  !■  dearly  demonatrated 


Much  haa  l>e<n  aaid  about  the  Lickey  inoline 
and  the  Midland  braka.  The  regulation  aa  to  work- 
ing "  fast  paaaengar  tralna  "  down  thia  incline  m*. 
on  the  fao*  o(  It,  made  ao  aa  to  be  on  the  aide  of 
aafety,  with  an  exoeptional  hit  of  road  (2  milai 
1-S7  and  l-SO).  The  nae  of  the  vaounm  braka  ia 
not  prohibited  (aa  a  matter  of  fact,  theae  paaaangT 
traina  have  bean.  vTOtkad  4s!w&'^fc IS  "■ 


« th*  queatiob  ot  nuiiiLA|  two  «Bt^maa\taI  i«ua'^  \  5o»iai»»*-m«*.i'aateM**fc.'w»^^i^s\ 
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the  oidiDftry  huid'brakBi  whsn  dsmnding,  ia  the 
uma  iriij  u  U  th«  Iniua  yitte  not  fitted  with  tba 
katomuio  Koanm  bnke.  Nootheibnke  ia  worked 
ovar  thftb  •Htion  al  line  ;  beooe  the  TMaom  broke 
beiDg  the  auly  oi 

^  BoTer  "  ■ 

.  . . .  _  rty  the  fir 
driver  did  not  whietle  when  ha  fonod  hi*  brmke  ni 
Mtting,  and  wh;  the  aeoand  driver  did  aat  put  his 
bnke  *dd'  when  he  foond  the  other  driver  did  not 
do  ao."  The  aeDund  driver  eaid  In  evidence  before 
the  inipeotor — "That  was  a  abort,  ihurp  whialle, 
uid  the  driver  at  the  asme  time  held  Dp  bia  huid 
to  me.  1  took  thia  lo  mean  that  be  wanted  my 
Ruiatuioe.  1  polled  my  brake  handle  over  to  apply 
the  brake,  sod  1  foand  tbeie  vraa  no  air. 
Awkward,  ■'  Rover,"  waa  it  not  ? 

Both  "Rover"  and  "Loco."  peniat  io  having 
the  aeven  objectioiu  to  vacaam  brakes  naswered. 
Thsie  objeotiona  are  moat  oertainly  childish  ;  bat 
il  they  uedetermined  to  have  aomo  more,  I  aappoae 

1.  Aa  made  by  the  Vsoniun  Brake  Company, 
their  aatomatio  brake  wiVJ.remaiD  "on"  wben  tbe 
tender  ia  parted  from  the  engine,  therefore  it  fulfill 
"ooDditions"  of  Board  ot  Trade,  and  does  not 
fail. 

2  and  3  may  be  antwered  together.  The  vacaam 
brake  ooold  be  made  to  do  tbu  by  patting  cocka  on 
the  main  pipe;  bnt  the  Westingbonae  Conipany 
knew  tbe  danger  ot  them,  andiabstitated  automalia 
valve*  in  the  couplings  ;  theBe,  however,  were  tor 
obvioiia  reuona  sooo  removed,  and  the  dangeioai 
oook*  again  reaortedto.  But  with  ooeka,  a  repetition 
of  the  fatal  colliiion  at  Bow-road,  G.E.R.,  on 
Srd  8ept.,  1361,  ia  poaiible.  A  non-Gtted  cogine 
waa  working  foarteen  empty  coaohoa  wicb  the  aic- 
preaanio  left  in  them,  and  the  Wegtinghouae  brake 
orept  "on  ''  without  interfetenoa  from  the  gaarda, 
tnd  atopped  tbe  train,  and  before  the  brake  conld 
be  relcaacd  by  band  from  each  vehicle,  a  paaaenger 


>je«t ;  ooneeqaenUy  fun  of  opinion 

train  in   the  Crook  acoident  bad 

been   fitted  with   the   vacaam    brake    the   reault 

luld  not  have  been  tbe  same  aa  alleged   by  Mr. 

Gobert. 

If  "  Rover"  would  be  a  little  mora  sharitable  in 
ia  langDue  and  pay  rather  more  attention  to  facta, 
le  tone  of  tbit  oorrsapondenoe  would  no  doubt  be 
uob  improved. 
June  13.  IiOwmoOT  Driver. 

BX.BaTIUOAIiI.T      PSOFSLLBS    TKAK- 
OABS. 

[27503.]— On  p.  S32  ot  MECHANIC  for  June  10 
lere  ia  an  article  ca  tbe  above  anbject.  In  it  are 
versl  waji  mentioned  for  placing  tbe  leads, 
ich  aa  overhead  linea.  whioh  are  onl  of  tbe  quei- 
aa  OB  far  aa  a  pnblic  conveyanm  li  concerned. 
With  ruila  aa  condactora  there  is  aome  amoant  uf 
Lger,     The    aeoondaiy    eell  ia    admitted    to  be 


o  the  ( 


nptic; 


le  North 


did  the  indepeodi  . . ^_. 

WoottoQ  aecident?    Yon  had  better  not  aeu  tne 

Saeatiun,  gentlemen,  fur  I  am  coDveraant  with  the 
eoder  evideuee  in  iU  favour  there.  1  lay  it  ia  a 
great  pity  tbeie  two  lives  were  eacrlGoed. 

t,  "  Pialon  roda  get  dirty  and  aliok."  Very,  very 
aeldom.    Triple  valves  do  ao  oontinuaily. 

b.  "  Mainuining  vaaunm  nsea  a  great  deal  ot 
coal."     It  >3,  so  doe>  maicUining  air-preaaure. 

6.  "Getting  brake  oU  ia  a  big  job."  Getting 
Weatinghouae  brake  oS  and  getting  along  with 
yoni  train,  ia  a  muota  bigger. 

7.  "  Vacuum  ia  lunger  going  '  on  '  than  Westing- 

tion.  It  haa  been  demunitrated  by  diaintereited 
partiaa,aud  not  railway  uffiiiiala,  and  both  in  rnnoing 
andataadlng  experiments,  that  ipeed  ot  applica- 
tioD  ia  in  favour  of  a  properly  designed  vatnom 
brake. 
Iieeda.  Samuel  SktIbi. 

BAJLWAr  BaAKB& 


wide  of  tbe  mark  in  thia  diicuaHiuu,  and  Hr.  Ki 
DUi'e  Ggurea  are  not  correct.  I  will  take  on  ordi- 
nary ooaah.  Well,  Sir,  the  apace  in  the  Wetting 
bouae  pipe  and  under  aide  of  Uiple-valie  ia  SiJOIn., 
and  66  oubie  inuhea  ot  ait  let  out  puts  thi  '  ' 
fnUon. 

Sow  tum  to  the  vaouom.  The  brake-pipe  and 
lower  aide  of  oylindet  ooalaina  ;j,aiXI  cnbic  inchea 
and  tu  put  the  brake  UD  3,tiM)  cubic  iDcbes  of  aii 
moat  enter.  Ho»  can  Mr.  Kiernan  aay  that  6C  ii 
■Dythiiig  like  the  "eame  quantity"  aa  2,G00? 

The  following  from  a  Uclbonroe  paper  ibowi 
the  value  of  a  good  brake  : — 

"Aaahowing  the  ineslimsble  valae  of  a  q nick 
aoting  ftud  powerful  ountinnuua  brake,  an  occur 
renoe  wbioh  took  place  at  Melbourne  recently 
inppliea  ample  proof.  A  pauenger  train  '  ' 
alarled  from  a  ttatioo  platform  withunt  tba  di 
having  noticed  the  signal  being  ut  danger,  and 
onweed  over  tbe  junction  ahead,  at  which  point  an 
eipreaa  train  wda  approaching.  The  critical  atala 
of  aSaira  wai  jnet  observed  id  time,  and  by  tbe 


erted.    la 

this  caae  the  fractional  purt  of  a  aecund's  delay  in 
theaotion  uf  tba  brake  would  bava  been  fatal. 

With  regard  to  tbe  vacuum  brake  being  no  oae 
when  engine  and  ttnder  parti,  aome  experiments 

ihire,  and  tbe  brake  waa  proved  not  to  set  in  cue 
of  engine  and  timder  parting.  FraotioKL 


J    ofeumatances    for  thi 

sgaiaa  aritrr  to  tateriere  witS\  the  brake.     I  »»} 
mgrnht  that  tbe  Srat  diirer  axperJiaioea  no  difficult/ 


grea 


I  of  a 


lothe 


.ttnchsd  to  a  piece  of  indiarubber  pipe,  ai 
fiama  down  open  the  atuS  to  as  to  tiriag 

_.oe  glaB»y  aurlaca.    Now  wemuatMply 

several  eoata  of  lac  vamiah  ao  as  to  overlap  alf  a« 
iposed  edgea  of  tbe  secton  tor,  say,  J  in.,  "^u  thwe 
dgea  throw  oil  s  deal  of  electricity.  Pntanod 
oating  npon  the  outaide  diameter  of  aaeh  diae. 
4ow,  in  order  that  it  may  atart  in  any  weather,  I 
ind  it  adviiable  to  make  a  rubber  by  ttiaag  a 
liece  of  cloth  or  drngget,  according  to  the  diitanee 
eparating  the  two  £aca.  Cover  this  with  lining 
^aper.  Make  it  a  little  larger  than  one  ieotot, 
paale  this  upon  the  iotide  of  une  ot  tbe  diae*  oppo- 
..   _   _._.__     _,.^  .L_  _i__g  where  the  plaU* 


tage  at  bill-climhing,  aa  giving  greater  adhesion  to 

While  reading  the  article,  my  thonghtt  tan  back 

to  an  operation  I  saw  the  other  day,  and  alto  In  a 

probable  solution   of  tbe  future  position  of  tmm- 

elaoMic  Uade.     In  Edinburgh  and  anburba  are 

"8   U-    ' '■      — -    -  ■    ■-    -- 


nel  for 


□able  u 


!aof  t 


dry  next  dav  paste  a  piece  of  foil 
lis  will  enable  it  to  start  at  any  time 
Imoat.  It  ii  desirable  when  using  thia  rabberto 
lb  these  taoei  with  a  rag  molalened  with  pMio' 
)um  oil  oooasionally.  To  obtain  the  eltictneity 
rum  the  discs,  I  &nd  that  a  single  fine  wireiiD> 
ound  tor,  aay,  liu.,  of  the  baasstring  ot  a  tioUn, 
utened  in  a  small  piece  of  brass  to  be  bj  ■•toodsB 
eg  ia  amply  suBicient.  and  I  cannot  find,  ifMr 
ipeatad  experiments,  that  there  ia  any  advantsgg 
sined  by  making  a  fork  and  Caking  it  aimolla- 
eoutly  oS  both  platea.  In  fact,  the  bast  efiecU 
re  obtainable  by  subBtltnting  tor,  lay,  the  (rant 
eutralising  rod,  two  large  jars  with  wire*,  u 
escribed,  and  suitable  jumping  places  arrangulb} 
-leans  of  strips  of  foil  pasted  on  aame  ;  airedfa* 
and  exposed  glass  ot  said  ia—  '-   *— '  -"•■ 


lac   thickly.     In  order  t<^ 
' """  is  advisable  '"  ~ 


Dttle-shaped  in  leotiun, 
length  of  the  lines,  free 
for  any  oondootur  required,  and  the  leads  ouuld  be 
placed  on  each  of  tba  slou,  and  under  the  sticet 
perfectly  insulated  both  from  earth 
i  also  would  be  out  of  danger  to  the 
publio.  Win. 

A.  OOOD  DAT'8  WORK. 

[2750*.]— The  heaviest  day's  work  of  a  smith 


be  covered  wall 
'ith  this  arrange- 
ingcr  upon  one  at 

This  electricity  is  ot  great  energy  i  that  i»  to  ay,  it 

apparently  bores  holes  in  a  knackle  if  applied  (d* 

large-aiied  conduolor  in  connection  with  same,anJ 

gives  very  pretty  effects  with  a  vacuum  tube.    Th« 

ise  of  ahoake  can  be  nicely  got  rid  of  by  takinga 

T  inches  of  glaaitnbe,  putting  a  cork  in  each  end, 

rough  which   paai  a  stoat  brasa  wire  having  an 

eye  npon  one  end  to  hang  upon  horiiontal  arm  ot 

-' ich  aarriesthe  fine  wire  tonohing  aectora,  tha 

lide  filed  to  a  blunt  point ;  these  can  be  pnt 
reqnir«l  jump,   and  from  the  bottom  honk 


rcM 

oehow  wbar 

be  conld  do 

%S^awLZ 

and  the  weldinR    ou    ti 

he  rode  wai 

aU  aimple 

mu  out  ot 

e  part  in  whioh  be  took 

shears,  and 
e  b.3  a  1 

:•:£',;■; 

n.  by  ajin.  by 

overnight; 

iin.  diam., 

ul  fan  blast 

beemployet 

.ud  at  >ix  li 

;i  nuts  dune 

one  apUt  in 

east  three 

s  fire  toget 

ueilow  hea 

on  the    fig 

eliling  heat. 

velding,  and   bent   it  i 

heiagun  awa 

(6,  look  a  V 

swaged  again 

aud  drifted  it  for  screwing.  0 
lated  matters  ao  that  while  on 
wrought  another  was  heating,  aui 
actually  worked  was  lUJ  bonri,  oi 


u'iuil    a  'w'hfch  .^a     ' 
sure  ud  soma  little  cun 


The  job  doubled  b 
ueut  by  his  employei 


OBIOIKAX  El,BOTBIO  EXPBKIUBNT3 : 
HOW  TO  KAKB  A  FOWSBFUI.  WIU8' 
HUBSX  UAOHIsa. 

[i7oos.]— Take 


sr- 

bouet  lo  their 

as 

L  have  before  described 

tbe  framework  tor  saiu 

BUI  table  pie  IT 

N 

divide   Ibis 

32   diviaions,    and   t 

Lo   (b<   !3in.  circles,  a 

>ave  their  ooi 

rounded  off.     It  will 

fo 

unc 

handy  to  cut 

out 

a  tin  template  in  order 

rd.  Lay  tbe  diec  optm  tne  divided  a 
St  and  paste  the  aectors  in  tlieir  plaoes. 
n  until  neit  day.     Next  give  them  a  coi 


of  lac 


Next  day,  in  order  to  save  giving  repeated  co 
the  lac  varnish,  I  melt  tba  following  ingrei 
in  B  small  frying-pan  over  a  Bnnsen  bnrn«r :— Jib. 
black  rosin,  iui.  shellac,  2oB.  Venice  tDrpeaiini 
find  about  loi.  paratfia  wax.  Have  tba  disc  nlong 
fide  on  a  bench,  laid  npon  &  nnnphpei .    Kinab  o 


clo*. 


logothcr, 


<    that    i 


o  tho  outside  foil  of  j 


Not 


a  fill  a  glass  tnbe,  as  afoca- 
h  'petroleum  oil,  cork  tightly,  and  in  a  tnia 
liere  will  be  sufflcient  eaaprulnaed  Co  blow 
of  tbe  corki  with  a  violent  axplosioo. 
IT.  &.,  LiverpooL 


ATBCOSFHSBIO    BUtOTBIOITT. 


[■-'ToOfi.]— Si  SCE  the  Meteorological  Society  bi 
ipdium  of  iuatantaneooa  photography,  tbe  fiilloir- 


■eoently  drawing  attention  to  the  jight  «■ 
E  our  knowledge  of  atmospheric  eleotrioity, 
further  study  throngb  the 


rosy  be  worth  ic 

WhUe  passing  an  tho  Channel  I 

the  Bast  Gsodwin  Ligblhonae  (lat.  I"  20"  B,  li  , 
61°  \iy  to  IB'  N.)  on  Monday  evening.  May  SOlli,  we 
observed  flashes  ot  lightning  close  to  the  horuos 
'n  a  N.B.  by  B.  direction  at  irregular  intervals  of 
ibnat  2i  m  ' 
The  Inl 

directions  from  a  point  on  the  hi 
after  we  observed  at  an  altitude  of  30'.  and  to  the 
east  ot  this  point  by  some  25°,  a  brill  iant  globe  of 
a  yellowish  white  cofonr,  and  of  about  tbe  apparent 
aiie  ot  the  moon.  Tbe  edge  appeared  regular  and 
fairly  wall-defined,  except  at  a  email  point 
diametrically  opposite  to  the  centre  of  Inminottty 
•t  the  fiaib,  at  whiab  part  it  was  intarruptad.fa 
there  wm  hare  an  obscure  patch  covering  abont  ■ 
lixth  of  the  whole  area,  aud  proivctiag  inward! 
learty  to  the  centre.  The  globe  diaappearad 
ilmost  immediately,  and  no  motion  was  obaarred. 
rinie,;>h.  lfim.G,M.T. 

Some  eight  minntea  elapaad  before  another  dil- 
;harge  occurred,  and,  with  tbeexoaption  of  thrM 
other  radiating  fiashee.  In  connection  with  wbicb, 
however,  no  Inrainons  globe  waa  obserrad,  Ul« 
ones  were  mainly  ot  ordinary  sheet  lightning. 

The  weather  was  fine,  after  a  close  day.  tbeiea 
fairly  calm,  and  only  a  slight  breeie  ou.  So 
thnnder  was  hrnrd,  but  previous  experiani^  provei 
that  the  low  rumbling  noise  of  a  distant  storm  ii 
not  noticed  at  sea  on  account  of  the  noiae  of  tb« 

This  observation  appears  to  give  some  oonfiima- 
tion  to  the  theory  first  pat  forward  by  Snow  Harris 
that  "  Ulobe  lightning  is  due  to  a  glow  discharge 


I    of    > 


cally    . 


itmospherc,"  fiir  we  may  regard  the  d 
luminosity  and  the  obscure  portion  of  the  glob*  a* 
being  the  two  oppositely  eleolrified  pulea,  but  to* 
far  apart  to  allow  a  spark  to  pais  ;  tbe  ndiatiOg 
flash  from  earth  being  a  brush  diioharge.whde  the 
globe  itself  might  represent  a  glow  discharge  tmm 
the  atmospheric  pole.  (  Wm.  BnohuiBii. 

(  Wm.  ScadKmon. 
I     ^oncai^AunVof  KcleWM.aW.,  Jane  17. 
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B^W  xo  ABJirvr  a  tblsboofb  botta- 

^TOBlAU.T  2T  DA7UaaT. 

:fe7507.]— ESSATA  inlut  number  (June  17):  I 
put  3T2,  1)(  oolumn,  Ttb  lina  fiDm  top,  for 
"TlMJiBklkm  iiUign  horiiootal."  lend  "  DecliiutioD 
aiii'  iS'  tben  huiizonul."  Aod  agkiD,  in  ths  IStb 
U^foT  a  full  itop  if tflr  "  oentrnl,"  and  a  oapiUl  W  ' 
16  when,"  the  lentenca  ahonld  haia,  sttec  ^ 
"  wntTal,"  D«  itap  Bt  iJI,  *jid  k  ooriinii  aftei"0." 
It  would  than  raid:  "Tbe  babble  stands  oenlnl 
wfaan  tke  Uan.  Vamiar  nada  O,"  Al  PkML 


.BXTIiBBB  WATOHBB. 

[-375081]— A  s'l  oiiginstcd  tha  oorraipondanoa  on 
dia  aboTS  inb/ecc  in  the  BNOLIijJl  HeCKAKIG, 
ironhl  ;oa  silow  me  ipaoa  in  order  to  make  the 
■nbjeui  more  oleari' 

All-tbe  letten  (No*.  27409,  31437,  S7438,  27'ISU) 
ptiMlkbed  agTes  with  ma  ;  bnc  their  mitart  du  not 
■••  when  iha  real  fault  ii ;  other*  do  nut  know  tha 

Hy  aim  iM  to  pnt  the  qoaation  before  tha  public 
in  luoh  a  wh;  that  the  pablia  ean  jndge  foi  itulf. 
I  do  not  eipeot  that  watohniakani  will  Introduce 
aw  improrement  unlau  eompalled  bj  the  domaud 
<d  the  public. 

Hj  luttei,  publlahed  in  your  paper  3rd  June,  ax- 


bot  Iwould  add  ti 


Lg  yoar  objeol  in  having  a  bow  to  ; unr  kej- 

loa  miiLcli  ?  It  ocitaioly  doea  not  facilitate  wind- 
ing  the  watch^no  one  son  aay  or  think  it  doea  ;  an 
tbe  cuntiary,  it  hindera  the  winding.  Mr.  Bawlina 
w'litei  Uiat  he  ean  torn  down  the  bow — quite  right, 
bat  the  bow  would  itill  ba  in  tha  way  ;  and  why 
pot  the  bow  there  at  all  if  only  for  tha  sake  of 

fur  tae  wutoh  ? 
->9tae  only  ubjeotaDjone  ean  hare  in  potting  bowa 
tailratobea  ii  tu  aeoiue  the  waMh  to  tbe  ehaJa ;  bnt 
tllw<4jinr  in  a  kejleaa  watoh  does 
watch  ti>  the  chain  at  all.     It  is  1 
■Omelbing  like  tha  soft  bayonata — when  put  W  tha 

•  Sir.  S.  H.  WoUa  write*  in  jour  paper  of  tha  lOth 
inst.,  after  he  bad  loit  hii  gold  keyleat  watob  :  "  J 
did  out  know  before  bow  inaecnre  my  watch  wai.' 
He  alsuwtitea:  "I  ihiU  take    good   -■■  "  ' 


baTci 


ih  again 


Bgatoi 


a  bow. 


Mr.  Kawlina~w[itea,~JnDe  ]7th  :  "  I  ban  often 
had  the  bow  of  my  watah  detached,  and  on  aoeonnt 
tftthia  l-doabt  whether  I  would  now  paiohaae 
keyteis  watob." 

"  D.  ti-."  writes  :  "  It  would  certainly  aeem  Uu 
the  bows  of  ordlnaiy  keyless  watabea  are  not  to  ba 

DtA-be  B|>plied  to  an'eiiiting  watch;  on  the  1 
trwy.-it  EKD  be  applied  to  any  watoh,  old  or  i 
at  a  smill  cost,  by  luy  watohmakar  who  knowi 

I'am  willing  to  give  all  tha  information  to 

Anotherikle  of  the  queation  is  of  some  imp  — _ 
anoe  alAo.  In  a  good  gold  watcb,  the  bow  and 
extra  large  penoant  weighs  about  Bdwt.,  that  is,  in 
an  iB-oarat  case,  worth  Us.,  and  if  we  pnt  only  la, 
for.  workmanship,  that  makes  the  watch  coat  10a. 
more  to  get  a  pieoe  of  work  which  everybody  must 
admit  is  bad. 

Having  glanited  at  it  from  a  commeroial  point  of 
view,  I  will  only  mention  that  there  are  made 
•omething  like  two  million  wstohes  in  the  world 
per  annam.  Suppoajng  we  aave  only  la. 
watob  by  doing  away  with  the  ~     '"     " 


to  mantioQ  that   it  would    be   a   oheok  to  piok- 
poekeeiDg.  Ohiiatiaji  Iikiin- 

-  !8,  Great  For  Hand- street,  W. 

A&AOHIS  ETPOa.SA. 

[SIMS.]—!  TKUST  "Hoa"   [lowborn 


faypereritical  if  I  point  out  that  the  arochls  la  nol 
known  (in  Barope,  at  Issat)  an  the  pistachio  nut; 
but  as  the  earth  nut,  moakay  nat,  pindar  nut,  01 
Findar.     The  pistachio  Is  an  expensive  luxury. 


dUBJTTK    SALSAH, 

[27BI0,]-THI3ii  known  to  Bnropeani  in 
u  "  wood  oil,"  or  "Guijun  oil."  It  is  sold  in  all 
native  cities  at  a  retail  price  of  U.  to  Is.  6d.  pei 
quart  bottle.  Ita  uses  are  many  and  valuable  in 
tlie  arts,  and  it  ranks  medicinally  a^  equal  ti. 
Copaiba  in  tbe  local  hoapitala.  Ai  a  solvent  ol 
TnSbei,  lac,  cupal,  nearly  all  the  gums  and  resins— 
•ven  solid  gluten^ita  rapidly  drying  qualities 
recommend  it  highly.  For  tbe  same  reason  house 
and  carriage-psiaters  employ  it  alone,  or  mixed 
with  raw  linaeed  oil.  A  tavonrite  formula  for  a 
water;«iof,  shin/  nnitb  in  tbe  ifadraa  distriol^ 


ia  the  Bolntlon  of  sbellsc  in  this  oil ;  another  of 
dammar  resin  in  the  same  for  ahips  and  boats, 
being  s  preservative  from  rivagee  of  the  all- 
devouring  white  ant.  This  baliam  it  ooltected  in 
the  virgin  forests  of  Bnrmah,  Assam,  and  con- 
(jgnona  ersctt  by  cutting  a  deep  notch  in  the 
immense  trunk  uf  a  Dipttrocarpar,  a  fire  being 
kept  up  agaiost  the  wound  till  it  is  charred ;  then 
Che  liquid  begins  to  ran  into  a  rude  trough  leading 
into  a  receptacle  made  to  catch  the  Bappry,  Forty 
gallons  may  be  collected  io  a  acuon  It  the  wonnd 
he  eleaned  and  freshly  charred,  and  Gies  lit  anew. 
net  with  this  oil  in  Europe  :  prob- 
...  utility  ha*  not  been  made  known, 
I  goon  has  been  a  British  port  for  over 
However,  Bast  India  brokera  may  ba 
ilain  this  fact.  Boa. 


WOBXBHOP      BOBAPB.  —  BI^OK     VAS- 
VISH    FOB    IROV. 

[27oIl.]— A  VHltisD  of  mine  in  India,  whose 
ro-horae  carriage  had  become  very  shabby  in  that 
deitrucCtve  climate,  wished  to  have  the  vehicle 
ed  and  varnished  in  a*  brief  a  time  as  passible 
>ut  any  dislocation  of  the  wood  and  iron. 
This  was  easy  enough  aa  rrgarda  the  first  material. 
Mot  su  the  last,  fur  corroaiun  and  red  mat  defied 
the  adhesion  of  tbe  ninal  blsck  paints  nnd 
ramisbea^  unleaa  the  metsi  psrti  were  removed 
and  chemically  cleaned.  In  this  dilemma,  he  aaked 
~iy  opinion,  which  I  gave  in  tbe  form  of  a  black 
ipsn,  wiib  which  I  had  recently  experimenl«d. 
'uie  aipbalte  la  dissolved  In  (rurjiin  balsam  to 
-jie  conaisteuce  of  treacle  ;  then  atrained  through 
horae-hait  cloth,  lampblack  being  added  to  give 
the  proper  jet  tint,  the  iron  being  previously 
cleaned  from  grease  and  darkened  over  Ere,  la 
painted  with  Uiii  while  the  metal  is  warm.  The 
varnish  dries  rapidly  in  the  sanahine,  when 
another  or  even  a  third,  coat  may  be  added.  We 
found  thia  application  very  neat  and  etlcotive  after 
all  the  metal  work  had  been  scraped  and  acrubbed 


INDIAIT    TIKWOBK. 

[27i>l'2.]— The  cleanaat  joints  1  hare  aver 
ere  made    by    workmen  who  use    tha  fragrant 
sin  known  aa  Ba^t   Indian  olibanum,   being 
icky    snbataniie.     The    operator    merely  dips 
linted  stick  in  the  same  and  draws  it  along  the 
am,      I   always   preferred   it   to    the    British 
powdered  rosin,  which  falls  about  and  ia  wasted. 


TEBOBT  or  KAOHINBS. 

J^!7313.]— RUfERBIKQ  to  Ur.  BlansSeld's  ietta 


vary  the  speed  3  should  have  two  rims,  one  to  gear 
with  r  and  the  other  with  e,  that  gearing  with  e 
being  the  smaller,  and  tbe  face  of  c  broad  enough 
to  extend  over  both  wheels,  as  one  of  coarse  mur* 
lie  behind  tha  other.  Frsncla  Okoiplii. 

HBTAIilO  CBUBKT  FOB  BTOHB. 

[27614.]  -  Thb  process  given  on  p.  i177  is  unn.. 
oeaeaiily  eoniplicated,  and  ia  inferior  to  the  original 
form  in  hardness  and  strength.  Tbe  proper  way 
to  make  thia  cement  ia  to  use  common  ooaraer  ""' 
of  sine,  the  coarser  and  denser  the  better,  i 
sure  to  air  damages  it*  properties  as  s  oei 
owing  to  its  absorption  of  carbonic  aoid,  wht 
driven  out  when  the  liquid  is  added,  oanslng 
sponginess.  If  the  oilde  is  not  perfectly  fresh, 
and  the  work  is  important,  it  should  be  bsate  ' 
bright  redness  before  using.  It  Ulnty  hardni 
required,  snob  aa  will  turn  a  steel  obisel,  the  oxide 
must  be  dissolved  in  strong  nitric  acid  nr 
pasty  mass  is  formed  by  excess  of  oxide,  and 
mlitiue  must  be  evaporated  until  nitrons 
fumes  are  given  ofi.  Tbe  mass  must  then  be 
thrown  in  small  quantities  into  a  red-hot  oiucible 
to  drive  tbe  remainder  uf  tbe  acid  off,  tbe  reaoll 
beiug  an  extremely  dense  crystalline  oxide  of  lino, 
wbicQ  requires  grmding  up  tu  powder.  Thiatadiuuii 
and  eipenaive  prooest  ia  not  necoaaaiy  except  lor 
lively  hard  cements. 

eqaired  tor  use,  the  powdi 


also  to  Its  atroD^  atpsnslon  after  hardening.  Thar* 

'so  many  little-known  cements  which  can  ba 

id  in  a  similar  manner  from  the  sulphate  en 
nitrate  ot  line  or  msguesia,  the  phosphate  of  tine 
i>r  tin  and  other  limilsr  compaands  which  have  tha 
iroperty  of  setting  hard  with  an  eiceas  of  their 
<^n  hue*.  The  cements  farmed  by  same  haalo 
.hospbatM  at  tin  have  a  enrions  and  beautffnl 
ranalacenas  ;  but,  owing  to  the  oommeroial  dif&- 
ulties  in  the  mannf  aetnre,  they  have  not  np  to  the 
ireaent  time  Ijeeii  utilised. 
Warrington.  Tho*.  FlstoliBT. 


mast  be  mixed  quickly,  in  as  ~u_..  ^...u_.— _ 
puBBible,  with  a  Guid  made  by  dissolving  the  oiid* 
of  lina  in  hydrochloric  aeid  ontil  tbe  aoid  is 
saturated.  The  apeed  of  setting  defMUds  on  tl 
strengtb  of  this  solation,  and  if  tooquiok  the  aoli 
tion  must  be  diluted  with  water.  Thii  oement 
a  very  basic  chloride  of  line,  and  any  furaigi] 
matter  added  either  to  the  oxide  or  to  tha  aolntiiia 
deoreases  its  strength  and  power  of  resistance  to 
weak  aoids  and  water,  which,  when  tha  chemioat 
oompoallkm  la  oonaidered,  are  moat  extrsordlnary. 
Juinta  mute  with  it  will  stand  ancbanged  under 
water  for  years,  and  it  Is  soluble  with  difficulty  in 
hydrochlorio  and  other  acids. 

A  similar  oement,  but  weaker,  ean  alao  be  made 
by  replacing  tha  lino  oxide  witb  ma^ne^',^^^  i^^ 
u  of  liUle  U  any  me,  owing  to  ita  ^reabn  ooia^,  *>i 


EEPLIES  TO  QUEMES. 

*a*  Ih  thtir  mnotrt,  OarrupainlMft  ara  rnpitl 
fuUu  rtquattd  le  nlMli«^  in  m«A  uutamn,  lib  tWJa 
and  KMSUW  <ff  tlu  qtitry  aikid. 

[ti!3&5.1— Phoaphoroa  [n.Q.}— A  large  pro- 
|}iiTtion  of  the  phospborits  made  in  Hngland  ia  pre- 

i)liBte  found  on  the  Island  of  Sombrero  in  the 
Weat  Indiea.  It  appears  that  almost  the  whole  of 
tiie  phosphorus  msde  in  the  world  is  manufactured 
in  two  works— viz.,  that  of  Messrs.  Albright  and 
^^'ilson,  at  Oldbury,  near  Birmingham,  and  that  of 
.MH.  Cognet  et  File,  in  Inons.  [Uufmann's  report 
1.1  II  Vienna  Exhibition.}— Su. 

fG2SE5.]  —  XlTTor  O&lTUiomatar.  —  Hy 
Tbompaon  gslvanometer  has  a  three-legged  base, 
ith  levellmg  sorew  in  each.  The  cull  ia  a  oiicnlai 
obbin;  bntldanotknowthegangeof 


letal,  and  is  auspended  by  fibre  at  top. 
The  fibre  ia  attached  to  a  brass  rod,  which  slides 
viirtioaUy  in  a  tnba,  so  that  the  mirror  and  attaeh- 
rTtanta  can  be  lowered  and  be  safe  for  transit.  Oan 
1  tell  you  anything  more  ?— Sm. 

[6238S.]— Dntwlnv.— Maxton'a  "  HaQual  at 
Eugineecing  Drawing,"  publiahed  by  Lookwood 
and  Co.,  is  a  etandard  textbook  for  those  who  want 
to  enter  the  drawing  office. — B.  H. 

[G23gG.]— Kooldar'a  TtitMiai  BlaoUnr.— 
Plumbago,  or  ao-called  blacklead,  ii  the  mineral 
blacking  used  for  fine  work.  Potter's  day  lamixed 
with  water,  and  plumbago  added  to  anit  the  work- 
man's idess.  Generally  speaking,  the  "blaaking" 
i?  chsrcoal  duat.  If  the  querist  does  not  know 
I'lsotly  what  ha  wants,  I  would  recommend  htm  to 
get  West's  book  on  "  American  Foundry  Praotiae," 
^,!  look  np  tbe  sabjsot  in  your  back  volumes.  There 
lias  been  a  good  deal  labuut  moulding  and  osating, 
iiiul  no  doubt  tbe  querist  would  find  exactly  tha 
information  he  requires. — SELIM. 

[«?389.]— To  Dla  Makarn.— It  ia  not  easy  to 
»ee  exactly  what  "G.  H."  expects  by  way  of  reply. 
Ke  can  obtain  a  stamp  ot  tbe  required  dimanaions 
from  any  of  the  makers  of  such  articles,  and  oan 
punch  as  many  pieces  as  he  requires  ont  of  !6  W.G. 
sheet  steel,  as  it  is  only  OtSin.  thick.  That  is  eatllr 
i^at  through  if  the  sheet  ia  plsoed  on  a  lead  block 
.ind  the  stamp  hit  witb  a  mallet.  Any  good  ateel 
n-ill  do  to  make  the  itamp  or  die.— J.  T.  B. 

Pnrlfloatlon   of  Meroury. —  la 


becomes  bright  and  lively,  and  more  able  to  cateh 
(amalgamate  with)  the  gold.  When  It  needs  puri- 
fying, it  is  put  into  a  iMll-ihaped  cast-iron  retort. 


whlehha*  a  tnnted  joist  lotad  with  day,  and  diawa 
together  with  three  aotl«r-boll*.  A  wronght-lnM 
pipe  is  sorewed  into  the  oovei  and.  baatdciw^'aAsi 

Vwrnrfa«tt.Vt"ai'as«a»  on. -^^iJia. -«*«.•«««>»«-<— 
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[62882.]— PUnlji»  Thin  B«ar(U.— To  uuwei 
thli  querf  vanld  be  aimply  M  ftdTettiaa  a  mskei, 
An;  of  our  m&k«ra  obq  supplr  gaoh  a  maahiae  u 
ti  reqaind  by  tbe  qmciit,  at  all  ■venM  for  facing 
&p  tbe  work  I  but  it  might  be  Dbeaper  to  do  ths 
•dgei  by  hand.—R.  AND  M. 


big  uid  lave  bi 

[6240fi.]  —  OoIohtIdb  Ooppar,  — Tbare  are 
MOM  iMiipci  fut  tbi*  in  bask  volnmei ;  but  a>  it  ii 
Impouibla  to  know  whicb  will  init  tlia  quariat,  h< 
may  try  tba  lollovrine: — Prepare  a  >ulDtion  ol 
•nlpbida  of  baciuin  nbotit  3  to  U  gtum  to  loz.  of 
Walar,  and  pnt  the  clean  copper  anicla*  in  it  for  a 
longer  or  a  ihoiter  peiiod  aooording  to  the  tooe 
denied.  It  (hould  prodtica  a  irarni  cbocalate  irith 
melaliio  Inatre.  Tfaeia  is  alio  a  t«dioni  Droceu  ol 
eoatieg  tbe  ooppcr  with  arociu  pule,  botding  over 
k  fita  and  amoking  It ;  bat  the  qneritt  might  try 

him  plaoe  tbe  oopper  medals  in  a  lolutiun  of 
hydroiu  aacbonate  of  copper  in  liquid  ammonia. 
Snraiab,  when  dolour  is  obtained. — NuH.  Dor. 

[e»0T.1-DaTla'  Inteilooklnv  toi  8Icii&] 
Axml.— It  this  deiioa  ii  not  patented,  no  doabt 
Heaiia.  Saiby  Diid  Farmer  have  a  drawing  oi 
feketch  ;  but  u  it  la  patented  sll  tbe  querist  need 
do  is  to  consnlt  the  apeaifioatioD.  i  hare  not  time 
Inat  at  preient ;  bat  if  the  anbjeot  is  of  ■nffioient 
Intereit  to  your  readera  1  nill  look  it  np  and  see  if 
I  oao  aend  a  diagraca,  or  at  all  eveuta  a  clear  de- 
fcrtiption.— N  UN.  DOH. 

[624D9.]— G&lvaiilaiiiB.— The  art  of  galTaniaing 
lind  the  metboda  employed  have  been  fraqnently 
described.  Doea  tbia  querist  want  aomeODe  to  tell 
him  bow  to  atart  a  bnsiaeu  and  make  a  lot  of 
AalDolationa  for  nothing/  See  a  reply  oo  p.  867, 
Ko.  I0T9.  In  the  eimpfeat  prooesa  the  artiolea  are 
■ooured  perfeotly  clean  and  dipped  in  a  balh  of 
ttioiten  zine,  whiah  ia  ooTsred  with  a  layer  of  aal- 
^mnioniae  ;  bat  1  believe  It  la  better  to  ooat  them 
first  with  a  film  of    tin  by  dippi 


tfae  a 


a  the  I 


Ira;,  except  that  tbe  platea  go  tbtoDgh  a  tank  of 
grease  before  entering  the  tinning  bath.  The 
qneriat  nai  Bad  all  aboat  it  if  he  will  only  look 
Qirough  back  voliuuea.— NnB.  Dob. 

[62441.]— Lninlnou*  Pslnt^Tbanka  to  Mr, 
bart  for  his  ooarleous  oorreation.  I  avarlooked 
tbe  fact  that  the  paint  waa  wanted  to  ehine 
through  glaaa.     What  Ur.  Hart  saya  on  p.  S74  ii 

Suite  oocreat.  I  shall  hope  that  tbe  auggestion  ai 
le  "arrow"  oontained  la  tho  last  three  lioes  ol 
luyraply  DDp.  3!6wilI£Bdit>mark.--SAUi..RAY. 

[S16O0.}  —  Lathe    BMid*.  —  Out   bands    are 

'    fully  improved  by  rubbing  In  a  small  qnan- 

oil ;  no  other  oil   is  so  beneficia!  in 

nt  to  work.    Praoticai  mon  know  bow 

...    .     lengthen  a  gut  band  just  a  little  by 

twisting  or  by  untwisting  It  two  or  three  turna. 
Searing  the  gnt  slightly  at  the  end  when  tbrough 
til*  hook  or  eye  puts  a  bead  od,  which  help*  it  to 
hD!d.~FBAt>C[S  Spenceb. 

J626(ia.]— HlKh-Bpsed  Blsotro-motor.— Ton 
1  find  a  deacriptioD  and  three  illaatratlons  of 
Ayrton  and  Perrv'a  motor,  at  pp.  49!  and  43Sof 
BUvanns  Thompaoo's  ■' Dynamo- Eleotrio  Ha- 
dhinery,"  It  you  cannot  gain  aoceas  to  tbia  work, 
•sk  again,  and  iw; 


hefping  tl 


will  leprodnce  iba  artiole  in 


qneatioD  to 


—  HarmcHilnia   Tlbraton.  — Permit 

tbe  attention  of  those  interested  in  this 
.  a  reply  on  p.  503,  No.  1063,  and  also  to 
on*  on  p.  vH,  So.  IU6J.  I  gave  tbe  pricea  of  bar- 
WODiom  leids  in  tbe  former,  auob  ptiees  having,  to 
nnyknowl(idge,eilstedfor  10  yeara  prevlonaly  ;  but 
Jdr.  Fryer^  on  p.  HH.  last  week,  aaya  thut  reeda 
Dan  "  now      be  purchased   for   12*.  a  set.    He  was 

the  vibrators  _._ 

out  of  any  good  brass  by  bammeriug  well  with  a 
kuge-pened  hammer,  or  by  flatteoing  ont  pieoea  of 
■ood  braas  wire  and  cutting  rongbly  to  aire.  I 
think  it  a  good  plan  mysclt  to  anneal  the  brau  at 
loaet  once  wbcQ  making  from  wire  (that  la,  by 
making  red' hot  rind  allowing  to  cool);   but  if  the 

Seritt  ia  in  London  or  any  large  town,  be  will  be 
leto  procure  snitable  rolled  braas  from  which  ha 
Ban  out  the  majority  ot  tbe  vibrators.  !□  panoblng 
tJiebolee  fDrtherlTels,eee  that  the  burr  on  ander- 
■ide  is  carefully  &led  oS.— G.  L.  B. 

[62624.]-~au  OooUdk  IUdkb.— AJtbough 
the  qnery  waa  not  put  by  me,  I  am  obliged  to  Mr. 
Fletehel  tor  bis  remarks.  Doea  he,  how«Ter,not 
think  my  tile*  would  be  cleaner  and  better  alto- 
|Mher  tut  keeping  ia  beat  than  an;  enamel  on  the 
platea?— HEKIKih. 

[6263S.J  —  Be-Bnsliis  IiOisiia  of  DJ. 
Brttob-boadera.— Aa  no  one  baa  replied,  1  ven- 
toie  to  gire  a  reply.    I  must  fitat  aay  that  1  bare 


II  known  a  Inmp  t«  o 

—  a  trade  all  mr  "'- 

and  during  ti 


■  oS.    I  have  been  it 


the  whole  ol 
repair  (the  officers  of  my  regi- 
ment), and  many  others.      But  I  never  knew  of  a 

oScera  have,  si  a  rale,  good  kuds.  "  Tukang  Beai " 
mitat  have  oome  aeroaa  aome  bad  apeolmena.  How- 
ever, I  will  give  him  the  best  advice  firat.  B;  all 
means  take  the  barrels  to  piecea  (sa  we  call  it  is 
tbe  trade),  that  ia,  hold  them  over  a  fire  till  the 
aoft  aolder  roalta.  Take  off  the  npper  and  tower 
ribs,  then  pnt  barret*  In  position  and  braze,  then 

Eitt  on  ribs  and  solder.  But  wait,  thuae  barrels 
ave  been  ia  use,  they  are  just  bored  to  slie ;  now 
the  act  of  braiing  may  oanae  them  to  aoale.  Yon 
may  prevent  the  scaling  by  filling  up  the  obambers 
with  moist  clay.  I  sssDme  you  anderalaad  btaiiug. 
Take  my  advice  and  uae  ailver  aelder  ;  it  doea  not 
coat  so  very  much.  The  weight  of  a  abilling 
will  be  enough  for  your  Inmpa.  Do  yoa  know 
how  to  make  eilver-iolder  ?  If  not,  I  can  tell 
you  :  Melt  2  parts  of  silver  and  1  of  hrasa.  Enough 
on  tbat  subject.  Now  I  oome  to  the  practical 
poJnC  Bretob-loader*  are  many  and  various,  lu 
BOme  patterna  the  atraln  on  the  lump  i*  great,  on 

ia  not  much,  you  might  with  aafety  reaolder  with 
tin.  Go  this  way  about  It.  Use  pure  tin  (not  tin* 
smith's  Bolder).  See  that  yonr  lumps  fit  almost 
perfect,  tin  the  liimp^  bind  the  barrela  together 
with  atout  wire;  also  ttu  that  part  of  tbe  barrel 
on  which  the  lump  has  to  leat,  and  if  there  is 
no  great  strain,  tin  solder  ahonld  hold.  But  let 
me  here  remark  the  only  genuine  way  of  doing  the 
job  ia  to  take  the  barrels  to  pieces  and're-braie.  I 
know  it  la  a  trouble  i  bnt  yon  muat  not  mind 
trouble.  Then  reaolder  tbe  nlu.  Bat  what  rob. 
biah  of  gans  wber*  iba  lui 
other  infSrroa  


I  will  give  VI 
ji  the  '■  R  M  "^ 


write   better  than  I,  and  I  don't  like  taking  u 
apace.     Give  your  addreia,  and  1  will  gii 
many  hinta.    I  have  had  eipeiianoe.—  ' 


it  the  "i 
desoribed  aa  the  male  moth,  is  not  a  moui 
at  all,  hii  no  relation  to  moths,  but  is  a  totally 
distlnet  inaeot  well  known  to  mioroacopiata  as  a  teat 
tor  low  powers,  ander  the  name  of  Lipiiina 
laccharina.—B.  Bottonb. 

[62647.]—  Ooina  of  the  Piearat  Belvn.— 
There  are  two  varietiea  of  tbe  aovereigo — one  with 
a  shield  on  tbe  reverse,  and  a  later  one  with  a  poor 
reproduction  of  the  old  George  and  Dragon  which 
appeared  on  the  earlleat  aoverelgna  issued.  Two 
half-crowns,  the  later  issues  being  much  poorer  in 
relief  and  general  eiscutiou  than  those  of  the 
earlypartot  the  reign.  The  quariit  also  appears 
to  have  forgotten  that  there  are  two  varieties  ot 
the  florin,  the  QraC  coined  (the  graceless)  amaller 
than  those  which  followed,  having  the  legend  in 
Roman  tettera.  There  are  pence,  hslfpence,  and 
farthinga  of  copper  for  use  in  Ireland,  with  a  harp 
DU  the  reverse;  and  a  bronie  aa  well  aa  a  copper 
coinage  for  Jersey  and  Guernsey.  There  are  the 
penny,  halfpenny,  and  farthing  for  the  Isle  of  M&n, 
a  very  beaatlfnl  coinage  of  ailver  aud  copper  fur 
Canada,  and  a  large  aeriea  of  aoma  In  both  metals 
for  India.  There  ia  considerable  variety  tu  be 
found  among  the  bronie  pennies ;  1  have  eight  or 
nine,  varying  in  tbe  breadth  of  the  neclt,  and  in  the 
position  of  the  rose  on  the  bust,  as  regards  the 
edge  ot  tbe  coin,  some  only  showing  a  part,  others 
he  whole  of  tbe  dower.  The  third  of  a  farthing, 
Lnd  probably   the  half-—"    •—    "■  — -   >---'- 

jiention  the  gold  coinage  < 

hoped  tbat  Ihe  Jubilee  coinage  will  be  superior  to 

'he  other  coins  of  this  reign,  as  eioeptlng.  perhapa, 

be  florin,  they  are  a  very  poor  lot,  going  from  bad 

0  worse. — W,  A,  G. 
[62649.]- ■leotric  Kite.— I  bag  to  s 


0,  of  S 


t  ot  t 


urg,Augaat  6th, 
laratus  for  drawl 


letel  Prof 
1753,     H( 


jtructed 
lity  from  the  olonda,  aud  wb 

it  tbe  Academy  of  Sclencea  when  the  sound  ot 
listant  thunder  caught  hie  ear.  He  iruciedlately 
lasteaed  home,  taking  with  bim  bia  eugravec, 
Sokolow,   in   order    that    be  mivht  delineate  the 

:,D  eiaminiug  the  electrometer,  a  targe  globe 
flaahed  from  the  cond acting-rod  to  tb*  bead 
of  Ilichman,  and  instantly  deprived  him  of  lite. — 
8.  BOTTOSB. 

[62566,  l—Urmmal  gain  atad  Zinoa  tor  Btm- 
_jn  Oall  — If  the  queriat  will  turn  to  p.  79, 
Vol.  XXIV.  "  B.  M,"  h*  will  find  "  Sigma'a  "  reply 
A)  a  almllai  query.  The  paragraph  with  the  de- 
lired  information  ia  to  be  found  oa  page  1 1)9  of 
Buokmaster'a  "  Biperimental  Phyaloa,"  1869.  It 
is  a  deaoription  ot  Hearder'a  uitric  acid  battery, 
wbiob  is  a  modification  of  Callaa's  cast-iron 
battery.  "  la  apito  of  all  prsoaatloos,  it  sometimai 
happens  tbat  the  amalgamation  is  destroyed  b^ 


throtUea,  aa  it  were,  the  whole  battery,  and  tednoe* 
its  power  to  a  mere  (ilSe.  To  obviate  this  diffi' 
culty,  Mr,  Hearder  always  employs  a  saturated 
solution  of  chloride  ot  ammonium,  inataad  ot  dilate 
aulpburio  acid,  In  contact  with  the  lino,  which  thai 
requires  do  amslgBmatlon,  thereby  saviog  mncb 
time  and  avoiding  the  perplexity  oooasloDM  by  tba 
amalgamation  breakiag  dowQ.  CnrioDaly  it  ii 
stattd  in  VbI.  V II.  p.  b43,  ot  Orr'a  "  Circle  ot  tb 
Sciences,"  that  in  a  patent  dated  1849,  "Cbailas 
Thomaa  claims  the  use  of  alkaline  aalu  in  aolntioa, 
which  did  away  with  the  neceaaity  of  amalgama' 
tlon."  And  on  the  following  page  it  itateSi'In 
working  Callao 'a  battery  it  ia  better  to  eieitelh* 

tbe  above,  Mr.  Hearder'a  son  gave  me  a  pampUat 

Subliahed  1866,  containing  some  eiperimeol*  W' 
irmed  by  his  father  in^lectric  ligbtin^  In  Ifttt, 


lighting  In  IM 
and  on  page  2  he  saya,  "The  battery  employed  tii 


^rmed  by  his  father 

]  lop  of  the  Devon  port 


__    „ of  n.,   _     _, 

from  Callao'e  cast-iron  battery,  in  which  aatoralal 
aolutiun  ot  muriate  ot  ammonia  was  used  with  Ih* 
line,  a*  it  anperaede*  tbe  neceaaity  for  amalguas- 
tion,  which  la  very  apt  to  break  down  with  nitria 
acid  arrangements."  I  have  given  all  tbe  Infonaa* 
tion  in  my  power  in  the  hope  that  some  of  on 
electrical  readers  can  really  Bay  who  first  adopted 
the  plan  of  using  unamalgamated  liucs — Heaider 
or  Thomas  ?  Tbe  querist  alao  aUted  he  found  Uie 
xincs  covered  with  crystala  it  left  standing.  Caller 
snggeata  amalgamation  aa  a  way  out  of  IbediJf' 
cDlty  when  tbia  occurs  with  tbe  Iiedanoh^  tuua  ,- 
bat  I  think  it  ia  queatioaable  if  anything  is  gainal 
A  very  good  maker  the  other  day  told  me  be  nerir 
amalgamated  Leolanoh^  ainoa,  even  when  hi  Um 
form  of  a  plate  6ia.  by  3ia.— AN  A.S.T.K. 

[62566,}— Pnamajyamated  Zlaoa  for  Bnsm 
OslL— It  this   querist  will  turn  to  page  79,  Vol. 

XXIV,    English    Mechanic,    ha  wiU   find 

■■  Sigma'a  "  replyto  aaomewhat  similar  query.  Tha 
quotation  he  dealrea  ia  to  be  fonnd  in  ''  Bud- 
'-  Biperimenlal  Fhyaici,"  published  la  1M9, 
,  aud  reads  thua :— "  In  apite  <if  all  tn- 


page  It 


liappens 


t,   tbt 


all  tn- 


through  tbe  diapbragm.  Ad  action  of  this  ki 
a  single  cell  frequently  throttles  as  it  wars  hh 
whole  battery,  and  redncea  its  power  to  a  men 
trifle.  To  uhviato  tbia  difficulty,  Hr.  Heardtc 
always  employs  a  saturated  solution  of  chloride  of 

tact  with  the  zinc,  which  thua  requires  no 
BmalgamatioD,  thereby  sating  mach  tune  aod 
avoiding  the  perpleilty  occasioned  by  the  amalga- 
mation breaking  down,"  The  above  paragraph  is 
from  tbe  deacriptioa  of  Hearder'a  nitric  aoii 
battery,  which  is  a  modiScation  of  Callan'a  oaat' 
iron  battery.  Hearder  6rBt  mentions  the  use  of 
thia  battery  in  a  pamphlet  publlBbed  by  bimself  ia 
IStifi,  giving  an  account  of  aome  alectric-ligbtioig 
eiperimenta  made  by  him  from  the  top  of  the 
Devonport  oolumn.  On  page  2  ot  the  pamphlet  bs 
saya:  "The  battery  employed  on  this  oocaaioneon- 
siBtad  of  80  cells  of^  an  arrangement  ot  m/ 
WQ,  modified  from  Callan'a  cast-iron  battery.  Tha 
ast-irOD  call  was  excited  by  pouring  Into  it  a  mu- 
iire  of  uittic  aud  eulph  uric  acid,  and  tfa 
las  filled  with  eatorated  solution  of 
mmonia.  1  adopt  thia  fluid  for  exciting  the  xtBS, 
as  it  suparsedea  the  oeceaaity  for  amalgaioatioiL 
which  ia  very  apt  to  breakdown  with  ni trio  acid 
arran  gem  ants."  Although  Hearder,  ot  Plymouth, 
was  uie  flrst  to    use  ia  a  practical  way  onamal- 

S mated  ilnoi,  the  inventor  aeems  to  have  been  a 
r.  Poiroe,  for  in  "  Orr'a  Circle  ot  the  Scieaosa," 
Vol.  VII.  p.  643,  under  the  "  Practical  Chemistry  " 
■ectlon,  will  be  tooud  tha  following  :— '-  In  1849, 
Charles  Thomaa  Pearce  claims  tbe  nae  of  alkaliae 
salts  tu  aulutioD,  which  did  away  with  the  neceaaity 
of  amalgamaticg  the  zincs,"  and  on  page  M4,  aama 
'"    ""   "  '      "  "'  ig  Callau's  battery  it  Is 


id  tfae  d  laphragiB 


«thezi 


tu  the  latter  part  of  this  query  (relative  to  tha 

oryslallisatiou    on    the     zincs    when     using    aal- 

imouic  aolation),  Culley,  in  his  last  editioa  but 


:).— AN  A.3.T.E. 

[62573.]— Foro«  of  OuUet  8' 

plain  (o  "T.  C,  Bristol"  the  qnery.  Suppose  a 
pipe,  area  I  square  inch,  waa  discharging  steam 
from  boiler  at  a  preasore  of  601b.  to  sqoan 
inch,  with  what  force  would  tbe  steam  bloir 
against  an  object  placed  3iD.  from  the  end  of  the 

■'  '  pipe  ?  Aod  what  Is  the  rule  (if  then    ' 


I  calculate  tbe  i 


at  V 


[   under  varioua 


boiler?— J.N. 

[62679,]— 'Weatern  AnctralU.— The  "Pann; 
Western  Auatralian   Handbook,"  to   ba  had  ab 
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s'  Information  Offioa,  SI,  Bnndwvf,  glTsi 
nutloD  ukod.    Rongh  and  raady  ua  tba 

ire  wsloomed. — N. 

L — BxTwiimtnti  mul« 

eep  uiil  filled  with  wftter,  the  *ii>ei  which 
emted  aa  the  inrfaoe  eiteDdxl  to  th*  bottom 
trongh.  And  they  ncitioed  it  iLio  by  iiiibII 
;•  fliwtiDgDflir  the  bottom  mOTJng  in  their 
lung  ftfter  the  inrfaoe  had  become  qniet. 
3Bde  another  remarkable  diaoorer;,  namelj, 
e  naiea  'reached  the  end  of  the  trongh  on 
face  before  they  reached  it  lower  down.  I 
>py  the  areiige  reaalt  from  their  book 
tnlehre,"  page  189.  A  ware  created  on  the 
reached  tbe  end  of  tbetroagbat  las.  SStert, ; 
low,  Ito.  3-ltert.;  2iD.  below,  lie.  SOtert. ; 
'.ow,  lac.  12tert.  They,  however,  oonld  not 
e  that  the  wan  travela  alowar  in  the  deep 
I  (be  earface,  andoametoths  conelaiion  that 
ve  decreaaci  in  breadth  toward!  the  bottom. 
/  had  given  the  meaanre  of  the  baighc  and 
1  of  the  wave,  ws  might  be  able,  with  the 
bove,  to  oaloTUate  how  deep  a  wave  reaobei 
arda    till   it    oomei    to   a   point. — J.   H. 


.  b  the  Norwegii 
try  afforded  me,  I  am  prepared  to  offer 
t.. '  the  fallowing  advice  regarding  a  abort 
.  chat  eoantry.  (1)  Pnnhaie  at  once  a  gnide 
ind  read  it  ap.  Marray'a  la  excellent,  and 
3me  iitheTi)  cantaina  a  gtoaiary  of  common 
anil  Bentenres.  Learn  ai  many  of  theni  aa 
a,  bf^cacFe  few  people  yon  are  likely  to  meet 
peik  Engliah.  Ot  conrae,  tbia  remark  doea 
)ply  to  oaptaina  of  ateamboata,  waitera  at 
lutela,  An.  In  the  coiuitrj  there  are,  how- 
but  few  hotelii  the  roadside  "alationa" 
ig-housea)  ecrve  aa  Inna.   "Nielaen'a  Gatde" 

go.id.  It  ia  tran«lat«d  into  Eagliah.  "  Ben- 
Iaiidbuok"(aeortof  "Bradahaw"}  ia  most 
,  if  not  eaaential,  iupoiting.  All  theae  booka 
d  by  Stanford,  of  Charing  Croat  (2)  Take 
h  moni.'y,  and  change  it  in  Norway  at  money 
■I'i  in  Bergen  or  other  towna.  (S)  Don't  let 
■ggage  weigh  more  than  ftOlb. ;  every  ponnd 
thut  is  a  cane.  Btgat  nailed  booU,  and  a 
■rvai  are  caaeDtJal.  (4)  Write  to  Heaan.  T. 
1  and  Co.,  abipownera,  Hall,  for  a  liat  of 
<Bilinga.  (5)  Biclaajve  of  the  voyage  to 
y  and  back,  I  think  £1  a  day  will  oaver  all 
lea.  Living  at  a  ooantry  place  (aa  I  have 
ur  wFelu  at  a  time)  coata  rarely  more  than 
>a.  a  day ;  but  yon  mnat  oonaider  that  yon,  on 
tt  a  toar,  will  be  travelling  all  day,  either 
amer  or  kariol  ("  oarriole,"  aa  the  Eagliah 
his  national  conveyance),  and  it  ia  thia 
f  about  that  >UD>  {away  with  moae^ .  (6) 
ing  gfneially,  and  from  an  artiat'a  point  oi 
the  beat  (moat  gloomily  grand)  aoenery  la  to 
md  towarda  theheada  of  the  //ordi  (Scotch, 
,  partioolarly  tba  imallarfjorda  which  branob 

from  the  main  ahannela,  and  in  the  valleya 

lead  down  to  the  fjorda — e.g.,  Gndvangen, 
le  magnificent  Oeiraoger  Fjord.  The  roade 
■h  the  interior  of  Norway  arc  comparatively 
except  in  a  few  plaeea.    Homadalen  ia  weird 

im  enongh  in  all  oonacienoe,  bat  only  toward! 
rth  end,  where  it  deaeenda  for  acme  twenty 
lb  milea  to  the  eea.  (7)  On  landing  in  Hor- 
buy  a  ateamboat  time  table  (Norgoa  Kom- 
:ationer).  Thia  givea  yon  the  timea  at  whiob 
-tie  ateamen  on  the  great  fjorda  oalt  at  the 
la  atapplng  placea,  and  enablea  yon  to  plan 
oameya  ao  aa  to  aatoh  them.  When  yon  fail 
eh  a  ateamer  yoa  may  atill  proceed  in  a  low- 
the  aborea  being  portioned  ont  into  water 
.     (8)  The  following  ia  not  a  bad  ronte  for  a 

weeki'  lonr.  Hall  to  Bergen.  Bergen  via 
vangen  to  Gadvangeo,  where  ;on  oat«h  a 
or  on  the  groat  Sogne  Fjord,  whioh  will  land 
;  Tadheim.  (Should  yoa  find  yon  have  anffi 
time,  lay  two  daya,  before  going  to  Vadheim 
,t  Aardal,  and  viait  the  Vettiifoa — the  Bneer 
fall  in  Norway.)  Prom  Vadheim,  partly  bj 
and  partly  by  water  (aee  Ronle  IT,  in  Mar- 
[inide),  joD  journey  to  Helleaylt,  and,  aftei 
[  the  wonderful  Geirangor  Pjord,  proceed  by 

pa  go  on  with  the  ateamer  to  Molde,  ahottld 
(I  there.  From  either  Subolt  or  Mold? 
eaay  to  reaoh,  in  a  abort  day,  VeblnnginM. 

there,  drive  thrungh  Romadalen  eu  roBto 
iriatiania,  where  you  embark  for  RogUnd 
[our  migbt  be  alightly  abortened  by  leaving 
umadalen  and  Chriatiania,  and  retnrning  from 
aylt  to  Faleidet  (on  the  Nordfiord,  a  tteam 
ilation  you  have  already  paaied),  and  thenoc 
;  a  paaaing  ateamer  to  Bergen.  In  that  oaae 
mb^ik  for  England  from  Bergen.  In  eithei 
however,  a  couple  ot  daya  may  well  be  apem 

Nordfiord  in  exploring  (from  Faleidet)    ' 


ill  atationa,  the  fewer  your  party  ooniiiti 

of  the  better  yon  will  get  on.  The  Norwegtan 
peaeantry  are  the  fineat  in  any  part  of  Bnropa, 
Ton  will  find  them  kind  and  obliging,  aa  a  nua, 
provided  you  treat  them  with  proper  civility  and 
oonalderation.  and  drop  all  idea  of  aooial  rank.  A 
very  little  "  Norak  "  gooa  a  long  way ;  without  any 

J  on  may,  however,  now  and  then  Bad  yonraelf  in 
iScnltiaa.  Yon  muat  never  ordtr  a  man  to  do 
anything  ;  but  aalc  him  to  be  kind  enough  to  do  it, 
and  he  nanally  will  try  hit  beat  to  oblige  yon.  All 
who  have  lived  ai  mUch  with  Norwegiana  aa  I  have 
know  the  troth  of  thia.  When  yon  drive,  have 
mercy  on  the  poor  pony ;  in  nnmben  of  inatanoea 
you  may  be  lure  the  gentle  little  animal  haa  been 
working  40  milea  a  day  for  teveral  daya  together. 
A  atation-moatar  I  knew  waa  once  on  tba  point  of 
knoeking  down  an  English  nobleman  for  hia  brn- 
lality  in  atrikjng  a  horae.  If  yon  are  in  a  hurry, 
let  tbe  borae-boy  drive;  the  pony  knows  fail 
"ithirp,"and  will  go  twioe  aa  well  for  him  aa '' 
will  for  you.  Don't  hamper  yonnolf  with 
fiahing  rod  j  nearly  all  the  aaod  fiahing  ia  tight 
preaerved.  Laatly,  take  a  little  powdered  oa: 
phor  with  you  to  aprinkla  between  the  sheeta 
where  fieaa  abound,  aa  at  some  of  the  email  and 
poor  station)  they  certainly  do.  L  have  found  thia 
a  fair  aafegaard  sgainat  those  nocturnal  wari 

—J.  R.  Campbell. 

[63587.] — Bqnmtioika. — Number  the  equationi 
(1),  (I),  (S),  Ac.    They  form  one  system  (not  ' 
ayetema),    involving     four    unknown    qnanti 
Add  (1)  and  (2)  together,  and  anbtraot  their 
from  the  aum  of  (S)  and  (4).    Theresultis— 

t  +  Vz  -  0, 
whioh  gives  na  two  valuea  for  r— vii.,  r  =  0  i 
Put :  ^  0  in  (-1)  and  (6),  which  are  now  eaay 
squationi  between  z  and  y.  Lastly,  aubstitule  fi 
>Mta  value  obUined  from  (4)  and  <b)  in  (2),  and  i 
determine  r.  Of  oonraa,  by  making  z  =  1  ■  . 
iibtain  another  set  of  values  fat  x,  y,  and  r.~ 
,  J.  R.C,,  Charing. 


oanstlo  Boda  in  a  levolviog  boiler,  under  1501b. 
reianre,  for  six  to  fifteen  boor^  aooording  tc 
ind    of  wood.     Haah  well,  and  drain.      It  may 


[62597.]—  Tniblnai.  —  Having  myself  been 
aearohing  diligently  for  information  on  thia  sab- 
ject,I  am  able  toaay  that  you  will  find  euffravings 
and  rnlea  for  tarbiaea  in  "  Hatton'a  Practical 
Bngineer'a  Handbook,"pnbliBhedbyLookwoodand 
"  ,  Stationers'  Hall-oonrt,  London.  This  behig  a 
w  work,  it  may  not  be  known  lo  readers  of  the 
"  B.H.,"  and,  having  gained  oonsiderable  know- 
ledge from  the  same,  I  commend  this  book  as  i 
tore  of  valuable  practical  infcrmation  on  modsn: 
nginas,  boileri,  tbc,  and  venture  to  predict  that '' 
rill  prove  to  be  many  an  engineer's  gnide  I 
ortnne.— -Tkos.  Pill  I  no. 

[GZ69S.]— Mlsotrloal  Ooimeatlonn.— Thia  is  _ 
.'ery  simple  matter.  Bell  battery  and  Horse  key 
required  at  each  end  of  line  wir&  There  is  a  rule 
to  determine  battery  power  required ;  bat  you  had 
better  get  three  Leolanohds  for  aaoh  end.  It  all 
'  ipends  on  how  londlyyou  wish  the  bell  to  ring. 
H  A.  S.  T.  B. 


Bottom  E. 


i   good   resnlti.~8. 


sketch  01 


be  fitted  np  thus,  and  the  aoda  of  lbs  wlrea  oon- 
neoted  at  O  and  P,  which  are,  of  oonrse,  the  IBOyda. 
ot  line  wire.  The  fallowing  applisa  to  both  ends : 
Tbe  knob  D  is  pressed  in  nont  for  ringing,  whisli 
make*  oontaot  with  A,  and  when  dona^  or  a  signal 
reqttIied,dioaIdbtkUowedtOfi»bMk<nB,WMi« 


I,  should  alwaya  remain,  whatbei  In  ue  or  not, 
vheu  the  bell  0  ia  required  to  ring  from  the  further 
!ud.  About  four  or  five  oetla  at  each  would  do  if 
t  weU-wonnd  bell  is  used.— W.  F.  D»AW. 

[GS599.]— XiOTSrftKa-— Tbe  whole  arrangement 
a  aimpty  that  of  a  pair  of  acalea  with  equal  arma, 
lut  with  the  diaadvantage  of  the  friction  of  wheels. 
No  mathematios  at  all  reqntred,  as  you  moat  see 
bat  61b.  cannot  raise  more  (but  a  trifle  leaa)  than 
lb.,  oCherwiae-we  ahould  have  perpetual  motion — 
rhiob  posaibly  ia  what  yoa  are  aiming  at  j  if  so, 
ave  your  trouble.— T.  C,  Bristol. 
^62599. ]~X>avenKB.— Too  would  bare  leM 
riction  oertaiidv  by  the  laat  arrangement  of 
:uides;  but  you  da  not  aeem  to  grasp  that  yon  have 
simply  a  weight  snipended  by  a  oord  passed  ovar 
1%  pulley,  whioh  weight  ean  be  balanced  by  an  equal 
freight  anapended  from  the  other  end  of  cord.  In 
thia  case  the  weight  —  61b.  Tbsre  ia  no  leverage 
ubont  it,  and  I  do  not  aee  how  yon  oan  expect  to 
itt  doable  the  deioending  weight.- Elao. 

[82599.]- I^vanKS.  — If  I  nuderstand  Hr. 
Hulier's  idea  upon  p.  377,  be  is  evidently  bent 
'ipon  evolving  a  perpetual'motiou  acbeme.  He 
nay  reat  Baaured  Uiat  with  the  arrangement  as 
,howa  there,  it  matters  not  whether  the  aaid  lib. 
weight  were  close  in  to  vertical  or  any  given  dis- 
tanoe  from  it,  that  It  would  merely  act  at  a  weight 
E^aal  to  the  said  41b.,  and  would  not  gain  any 
leverage  under  snob  oonditiona  ;  and  it  wontd  be  aa 
much  as  he  might  expect  to  hoist,  aay,21b.  with  aams. 
He  may  alaoraat  assured  "that  no  passible  arrange- 
lent  oan  be  made  so  that  41b.  falling  any  given 
distance  could  lift  lib.  to  an  equal  elevation.''— A., 

(62o99.J— IrtVBMlBe.- In  reply  to  Mr.  J.  W. 
mailer,  I  have  to  say  that  no  variation  in  the 
snt  of  tbe  pulleys  will  affeot  the  boiating 
power  o(  tbe  weight.  "Leverage"  has  no  effeot 
here  exnept  aa  regards  the  friction  of  the  pulleya : 
t,he  farther  apart  they  are  the  less  friction  will 
there  be.  Under  this  arrangeiuent,  in  no  oaae  can 
B  than  the  descending  weight  be  raised,  for  you 

lot  get  work  out  of  notbiui,  and  yon  will  aee 

that  the  velocities  of  the  desoendiog  and  ascending 
wsighta  ace  eqnal,  and  therefore  (ignoring  friction 
for  a  moment)  the  forces  muat  he  eqnal ;  your 
loUl  weight  of  Clb.  falling  10ft.  will  do  60tt.-lb.  of 
work,  at  tbe  same  time  the  boiating  book  rises  6Ct- 

---     ■■  -ik^""-      " 

"         |1 

1,   — 

..  add  to  the 

^mant,  and  no  advantage  oan 

"  —n  only  be  eieroised  aboDt 

what  is  gained  in  toroe  is 

_. ^  „^_mach,  beoauae  I  fancy  ha 

may  have  regarded  your  bracket  as  a  true  lever  in 
respBOt  to  the  weight  lifted.  It  yon  mentioned  the 
iibjeot  tobegained,I  might  deflnitely  explain  bow 
Heat  to  effect  it.— PRANC18  Cahpin. 

[636D0.J— Steun.— Yon  do  not  give  thspiatou 
npeed  and  point  of  cut-off,  and  do  not  say  if  oon- 
'lensing  or  nou-ooDdeasing.  But,  praotic^y,  261b. 
per  H.P.  per  hour  wonld  be  ample,  if  oondeneing. 
— T.  C,  Bristol. 

[62601.1- LknoMUr  Oral-Bore   Slfla^Not 

due  to  bullets  being  too  long  ;  uut  due  to  system  of 

boring ;  aa  a  rule,  due  to  negleeU    Look  through 

your  barrel  from  one  end  to  the  other  ;  doahllesi 

OD  will  aee  soma  dark  marks  whiob  we  in  the  gun 

ade  oall  honeyoomb,  or  honevoombed.    They  are 

-  rks  left  by  mat.     Very  slight  they  may  be,  but 

lagh  to  cause  a  ballet  to  strip  and  leave  lead  in 


any  gnn-maker  for  about  9d.  or  la. ;  or  yon  mi_ 
use  an  iron  rod  with  an  eye  in  it,  and  put  through 
the  eye  a  amall  piece  of  aoratch  card.  Nuw,  if  (he 
oauie  of  yonr  bullets  stripping  Is  oorTOaion  on  the 
groove  and  barrels,  proceed  aa  follows,  and  von  gat 
a  cure : — Qet  a  rod  of  iron  somewhat  smaller  than 
the  bore,  file  one  end  of  it  square  and  somewhat 
taper  r  never  mind  about  it  being  square,  any 
ahape  will  do,  but  file  it  below  the  diameter 
of  the  rod.  Pinch  it  in  a  vice,  and  with  a 
hammer  or  chisel  knoek  a  few  rongh  points  on 
thaedgea  away  from  the  length  of  the  rod- in 
short,  rough  the  edges.  Now  wrap  round  yoni  rod 
jast  where  your  filing  left  oS,  a  f ew  turns  of  ootlAn, 
cotton  waste,  or  rag,  a  bit  of  string,  or  anything  to 
make  a  fit  in  the  barrel ;  push  tbis  through  Iiota 
tbe  breech  end  till  the  iron  rod  is  Sash  with  the  end 
ot  the  barrel.  Now  pour  soma  hot  lead  down  the 
muaale  of  yonr  barrels.  The  wrapping  ronnd  you 
iron  will  prevent  (be  lead  golna;  down  the  barrels. 
When  the  lead  oools  yon  will  have  a  perfect  im- 
pression of  the  inside  of  yonr  barrel.  Yon  mnat 
have  the  rod  of  auoh  a  length  as  to  extend  aboDt 
tft.  or  lain.  behind  the  breaefa— in  other  word*, 
ISia.  longer  than  the  barrel  or  barrels.  Saw, 
before  yon  insert  the  rod,  'tia  as  wsU  to  tall  you 

Son  want  a  handle  to  the  rod  at  the  hraeoh  end. 
ust  yon  make  what  handle  you  like  ;  bnt  the  beat 
I  bava  found  (and  1  »»,  -ns*.  ».  ™'»^"*^'*JS. 
iDiMbK  ^MSMfift   W>     4m*.    '*>»S^    '**»*   ■°*-  '**^ 
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iU  lead  it  Uie  nid  will  reTOlve  when 
riflirp— tbit  ii,  h«»o  your  hsndle  T-<h&ped, 
WMbam,  io.  I  Buume  you  know  •omethinj,  go  no 
Butlanlais.  Now,  tU  tbis  c»dy,  Unt  put  a  tittle 
.:■ 1..J   __. 1<  ..  .V-  t,reech«nd 

ViOB)pull 


pinch  of  flour 


anbteij 


(bavins  your  bural  tigl 

the  tod  up  and  down  the  barrel .       . 

then  puili  the    lead  a    little    way    tfaronfii    tbe 
niniile,  pnt   ~  -■--  '--'  -  — "   -  — -■-   -'  " — 

in  the  iiuide,  yon  will 
nuikf.  Then  take  off  your  rook  rifl 
and,  belisTe  me,  you  will  not  again  be 
with  leading,  ai  it  ii  called.  I  have  mnca  iDipsi;!. 
for  the  ooneipondenta  of  tbe  "  E,  H^''  maoy  of 
whom  T  know  haie  guDi — not  rook*,  perhapa,  bat 
double  barreli.  Tbe  proceas  I  bare  given  appliee 
to  all  guni,  even  to  the  Aruittronii,  on  which  I  at 
preaent  happen  to  be  employed.  But  a  warning  to 
tboee  who  might  try  the  plan  on  tbeii  double 
barreli;  most  people  know  that  "double  barrel 
gnni  are  held  togeCbec  by  tbe  rib*" — ribs  lop  and 
bottom  juatwith  lOft  lolder.  Now,  anyone  owning 
a  double  gun  trying  my  advies  might  find  hia 
bairrla  oome  away  jnit  ai  tbe  hot  lead  waa  poured 
in.  That  would  be  bad.  Jnit  take  thia  preoaution  : 
wrapa  piece  of  wet  itnff  round  the  mnialei  (or  about 
iin^  you  are  lafe.  Laat,  allow  me  to  lay  that  the 
pTDoea*  I  bave  attempted  to  make  plain  is  good  foe 
all  gnna,  riSed  or  plain,  and  is  good,  t  am  aware 
of  the  fact  that  the  barrel  ii  mads  aligbtly  larger ; 
but,  aa  a  rule,  not  detrimental,  if  not  orerdone. 
Any  other  information  given  with  pleaanre. — 
Abhoubeb. 

[BJGOfi.l— Force  of  Blow.— This  can  be  only 
stated  in  faot-ponnds,  as  it  depends  entirely  oa  tbe 
resiataDBe.  TOlb.  witb  a  velocity  of  3-2ft.  per  aeoond 
••  Si'  -^  64  X  70  =  I>29-4ft^lb.  If  the  resitting 
body  was  oompreised  J,in.  in  stopping  the  above, 
the  blow  would  be  629-* 
T,  C,  Bristol. 


□estioDS  Iriih  gh  Is  like  a  aoft  h  or  quiescent. — 
ElBIOHNACH. 

[eSGIl.]— 8t«un  lAonoh  BnKinea.— T  think 
the  eiplanatioD  is  mare  lilcety  to  be  found  ia  the 
faot  that  the  eampre»ioa  of  the  steam  atopa  tbe 
momentum  of  tbe  moving  parts  moving  at  a  very 
high  velocity,  and  which  eierti  a  groat  oentrifngal 
strain  on  the  crank-pin,  and  which,  as  painted  out 
by  Mr,  ftigg  tama  few  mantbs  since,  used  Dp  a 
great  part  of  the  power  of  the  engiue.  Ibis 
Mutrifugal    aotioD   is   leldam  conaidered,  and 


!    12  X  =  ai7,6401b.- 


1.??  ■,  n  being  tbe  maas  of  the  body,  and  its 
velooi^  in  feet  pec  second,  and  3  the  ipaoe  through 
which  it  aote.  In  your  example  the  body  has  an 
ene^y  of  TO  X  }  x  (33)*,or  lli,940  onits.  Snp- 
poaiag  it  to  be  stopped  dead  in  tbe  space  of  lin. 
(^ft.),  tbe  average  force  of  tbe  blow  will  be 
'3^"*,  or  208,580  noita.  The  ihortsr  the  tpaoe 
In  wbioh  the  motion  of  tbe  body  ia  arrested,  the 
greater  will  be  the  average  force  of  the  blow.— 


moving   body  ■=  weight         ,     .  ._   .... 

square  of  the  velocity  in  feet  per  secand,  divided 
by  3S*3),  or  the  height  through  which  a  heavy  body 
would  have  to  fall  to  attain  each  velocity  \  in  this 
oaae,  TOlb.  travelling  at   15  miles  au  hour  e^  22ft. 

■'■ '"'  "  *  8^2  "^  ^-*"'-^''-  =  ™"eJ '"  ^^y- 

Then,  force  of  blow  =  625,  divided  by  amount  al 
de6eotion  in  feet  af  surface  of  stationary  object. 
Supposing  the  anifaco  at  itationaty  object  gavetc 
the  eitentof  -^ft.  ,-.  Force  of  blow  =  625  x  IOC 
=  62,6001b.— BLiG. 

[G2008.1— Pronnneiatlon  of  the  Irlali  OH, 
-iaanrri.hm.       '         ■■  "      " 

"LockKaVthi 
— A.,  Liverpool. 

[02e08.]-Irl»h  QH.— It  ii  impossible  to 
describe  the  eiAet  pronunciation  ofthe"gh"bj 
reference  to  any  English  ward— it  is  pure  Celtic. 
In  the  word  "  Longh-Neaeh,"  the  gh  ia  "Loagh' 
it  very  full,  bnt  it  la  nearh  liJent  in  Neagh,  which 
ia  piODouoced  more  like  '' Nee-ah  "  ;  in  the  wordi 
DroghedaaadDaaaghadeethe"gh  "  is  fully  accen- 
tnat«d.  The  greatest  diffionlty,  however  in  pn>- 
nonDoiDg  Irish  proper  names  it  that  all  Irish,  eves 
thehigherclatseSfUse  the  Gallia  "a,"  as  in"aar," 
and  not  the  Anglioan  a,  at  ia  "  fate  "  ;  this  is  the 
invariable  rule,  except  in  the  word  Nats,  which. 
aoiioutly  enough,  they  pioDouoo*  Nice. — ULaisBl 

[82608.]- PronmiaiKtloa  Of  tha  Zriali  QHi 
— The  ^t  in  the  English  spelling  of  Irish  namei 
and  wards  asnally  stands  for  an  crigiaal  ck,  tbe 

aoDnd  of  which  is  precisely  (he  aamt         

Bootch  Gaello,  and  about  the  same  ai 

man  ch.    Thia  guttural,  in  Irish  as  ._    ,  __ 

of  diSerent  strength  in  oannectian  with  different 
letters  ;  with  the  broad  vowele,  a  and  o,  it  is.  for 
obvious  reasons,  stronger  than  witb  the  aleuder 
Towels,  e  and  I.  Longh  N§tgh,  which  is  properly 
Lath  n-EthieK  the  Lake  of  Baohaidh  (I.e.  Booby) 
ailordi  an  illnstration— the  first  ch  of  Ec\ach  u 
nearly  lost.  Gh  in  Eogliih  spelling  of  Irish  namet 
sometimes  stands  for  an  ongiual  eh,  which,  when 
fully  sounded,  is  a  very  soft  g  which  bat  loat  ite 
ooDtonantal  oheraoter,  or  somf  thing  like  a  broad 
guttural  y.  The  aound  of  tbe  Hebrew  and  Arabic 
Utter,  'Ala,  it  very  omtIj  the  same.    In  soae  oon- 


inted 


._  _-._ja1  diagrams  the  loss  of  ^_  .  __ 

Witb  a  proper  amount  of  ouehioniBt:, 

ipound  should  be  most  eoonomioal. — T.  C., 


the  o._., 

BristoL 

[62612,]— Tfte  DynniDO.— Since  yonr  dynamo 
ia  already  ihnnt  woand,  the  iutroduction  of  a  shnnt 
on  the  outer  oircuit  simply  runs  off  cuirenc  to 
waste.  In  the  dynamo  described  in  mj  book 
(wbich  is  seriea  wound)  the  introdnction  af  a  shunt 
when  a  single  lamp  in  used  allows  anfflcieut  current 
to  pass  round  the  F.H.'s  to  magnetise  them,  which 
cnrrent  woold  not  flow  ronHd  if  a  single  lamp 
were  used.  Tha  lets  resietanoe  placed  in  the 
circuit  of  a  shunt-wouQd  dynamo,  the  lower  the 
actual  voltage  of  the  machine  ;  hence,  by  patting 
too  many  lamps  in  paratM,  yon  actually  lower  tbe 
efficiency  at  you  decrease  the  resistiDce. — S. 
BOTTOKB. 

[02B13.]— Th«rniopIl«.— To  Me,  BottOSB.— 
At  it  will  take  me  a  longer  time  to  write  ont  a 
serviceable  description  of  this  instmment  than  I 
oan  dispose  of  before  this  goes  to  the  post,  I  pro- 
pose to  spend  my  "Jubilee  Day"  in  writing  out  a 
full  acoonnt— whiah  will  appear  as  soon  as  the 
Editor  pleases  to  insert  it — under  the  heading  of 
"  EtecCncal  InttrumeDt-Haking  for  Amateurs." — 
8.  BOTTOKE. 

I  have  with  the 
r  many  yean  with 


rk,  sDcb  as  rings  and  brooohes.  I  always 
made  my  own  on  a  small  scale.  The  way  I  do  is 
this:  I  get  a  piece  of  charcoal,  say,  tbe  site  of 
one's  fist,  but  no  matter;  I  dig  out  a  small  hole,  no 
particular  shape  ;  I  cnt  up  my  silver  and  brass 
very  fine  ;  when  nearly  mallad,  I  throw  in  a  very 
small  piece  of  borai ;  let  it  cool  then,  batnmer 
ont  as  soon  as  yon  find  it  oraok ;  make  red  hot 
again,  let  oool  or  dip  in  water  ;  hammer  again  till 
yon  get  it  down  to  about  notepaper  thickness. 
Now  it  is  ready  for  nae.  To  use  it,  get  a  piece  of 
slate,  any  slate  ;  get  a  piece  of  lump  borai,  wet  it, 
grind  it  on  the  slate  till  you  get  a  paste  of  borai ; 
with  the  end  of  a  pointed  match  wet  tbe  parte  to 
be  joined  with  the  borai  paste;  apply  little  bits 
of  the  silver  solder,  previously  wetted  with  the 
borai  paste,  to  the  parts  you  wish  to  join.  The 
less  aolder  you  nae  the  neater  vour  work.  Place 
your  article  on  a  nicely-prepared  piece  of  charcoal. 
You  should  now  have  no  difficulty.  If  yon  find 
any  difficulty  sive  your  address,  and  I  will  write 

[62618,1— Dynamlos.— Speed  of  dcoumference 
^j75  x>U16  X  tiOO    ^    j3.5g^j_     ^^    ^^^^_ 

:.  Energy  =  40  x  1  ?||^'  =  34«L-lb,  =  'OIH-P. 
(See  answer  to  qoery  62605).— BLAQ, 

re2618.]— DynBiDlo*,— The  power  stored  up 
a  flywheel  9in.  diameter   X   401b.  weight    X    6 
revolutions  per  minute   is  as  follon-s^ — Speed  of 
wheel  =   600   -^  60xj  x  3-1416   =  say,  231ft.  per 
second,  and  to  attain  this  speed  a  body  would  have 
to  fall  23i'  -^  B4  =  about  S6ft_  so  whole  powei  ' 
8-6     X    40    =    314  ft -lb.,    which,   if  yuu  use  i 
in  half  a  minute,  is  equivalent  to  I  horee-pnwer, 
4 J  horse  ia  used  op  in  one  miaute.— T.  C,  Bristol 

[62620,]  — KoybedB,— If    yon     have    a    lar, 

you  want.     Get  a  tool-mnker's  catalogue  for  iltc 
tration.   If  you  have  a  lathe,  you  could  Bi  a  tool  in 
slide-rest,  and  wheel  on  face-plate,  and  slot  them 
by  means  of  tbe   laok  worked   by  band.- T.  C, 
Bristol, 

[62626.]- Water  QmnKe  aiuaea.- It  would 
be  difficult  to  imagine  a  quicker  prooesa  than  nick- 
ing witb  a  file  and  snapping.  I  waa  told  by  a  man 
who  had  many  to  do  that  ha  preferred  a  worn 
round  file.— Hen  DOS. 


lave  brought  out  •  now  nttom— the  ISM  tnodslu 
rbiabie  moeb  auperiol  Ui  strength,  the  breadi  jlif 
leiog  locked  in  place  by  a  vartioal  bdt.— TOKln 

[626:16.]- WlnoheBtor  BepMtln*  BUU.-b 
the  Wincheater  rifie  the  breech  bolt  hat  at  its  nw 
4  maas  of  metal  which  tapportt.  at  either  side,  tin 
front  eud  of  one  of  two  side  links,  which  focia  t 
knuckle  joint.  The  rear  ends  of  the  other  linb 
liear  against  tbe  rear  of  the  reeeiver,  giviuf  the 
jiecestary  support  for  the  bolt  in  firing.  The  oils 
duds  of  tae  links  are  pivoted  to  the  bolt  nd 
rer;  bit  liecmiilrualiin  ii  luck  IhU  uaitnim 
on  Iht  pieati.  A  groove  on  the  inside  of  talk 
rear  link  receives  the  end  of  a  strong  pin  <a  ttt 
breech  bolt  lever.  Motion  of  tbe  lerst  MM*- 
i|nently  produces  a  oarretpondinE  notion  of  Ibt 
links,  and  through  them  of  the  bolt.  If  the  pia  si 
the  breech  bolt  lever  or  any  of  the  piratawHi 
damaged  sufficiently  to  prevent  the  weapOM  wtfh- 
'  hioh  is  very  onlikely  to  happen,  aa  thA  (^ 
is  to  open  and  oloae  the  breeoh  aotkn),* 
could  not  be  fired,  and  so  no  danger  would  bth- 
Fjorred.  Any  less  damage  to  the  pin  woiild  not  ks 
dangerous,  aa  when  the  links  are  ia  poaitioa  Vm 
jforce  of  tbe  eiplosion  is  reeeivad  by  the  rearof  tkt 
ceceiver,  the  atrength  of  whioh  latter  part,  or  of  the 
Tuaaa  of  metal  at  toe  rear  of  the  breeoh  bolt,  wmU 
appear  to  be  the  only  limit  to  the  powder  ehsn 
fo  far  at  regards  the  breaeh  meofaanism. — W.  X 
Deywood. 


!T,]— Faulty  ChM-Bomer,— I  would  aug- 


witk  yonr  part  af  the  premises  is  smaller  thi_ 
necessary,  or  there  is  some  choking  of  the  diameter 
by  means,  say.  of  a  tap  or  tape,  which  has  tbe  efi(  '^ 
of  reducing  the  pressure,  to  that  opening  any  di 
and  shutting  same  will  make  the  gas  jump  in  yout 
room.  This  may  be  eanisd  by  the  door  uf  any 
othti  room  In  the  bnllding  if  their  gas  be  lit  at  thi 
same  time.-.-A-,  Liverpool, 

[62635.]— WlncheataT  Sapeatei.  —  One  o 
these  weapona  400  bore  18TB  model,  served  me  i 
nasty  Irlok  about  a  year  ago.    The  baae  of  ihi 


irtridge  split  at  the  rim,  and  the  asaaping  gn 
blew  the  TlBht-hand  lock-plata  dean  off.  If  ft  htd 
sen  the  left  aide  I  should  probably  have  lost  la 
fe  instead  of  merely  having  my  hand  teorehtd. 
n  eiimiuing  the  rifle  I  found  that  from  use  the 
iggle  joint  whioh   keeps  np  the  breech  plug  hid 


there  was  a  s[ 

_ between  the  cartridge  heat  tad 

faoe  of  the  plug  when  the  lever  was  home.    IV* 

'"'--'-eater  modala  of  18T3  and  1876  are  otttaiih 

lied  for  heavy  ohargas;  bat  tlie  e 

brought  out  a  new  pattom— the  If* 


arrived  at  oonclusiont ^ 

all  conntriat  where,  like  Aastria,  the  edible  frngl 

a  common  food.    The  traditioual  view  hat  bia 

t  mushroami  are   equal   ia  nntritive   valnsis 

icber'e  meat,   and   physiologists,   like    Lorint*. 

_  hit  work  on  "  Tbe   More    Important  Fungi 

(Vienna,   1883)     have  urged,  in  the  interests  of  Iks 

poor,  the  more  frequent  use  of  an  aliment  so  etiib 

proourable  and  so  austaining.    Dr.  Stromer,  ti 

"■  '        however,  after  repeated  and  oarefaDy 

igations,     reached    the    followilf 


isulta  :- 


.    The  fresh 


from  the  dry  mushroom,  tbe  former  oontalaiif 
'JO  per  cent,  of  water  and  only  from  3  to  3  peraiA 
of  albumen,  while  the  latter  containe  23  per  mbL 
of  albumen.  Uoreover,  the  diSerent  parts  of  tki 
mQshrooms  contain  more  or  less  albnmen,  the"  hat,'' 
tor  instance,  having  twice  as  mnch  as  the  stem. 
2.  The  fresh  mnabroom  containa'SS  per  cent.<l 
carbon  hydrates,  while  the  dry  oontains  ?l-6  pa 
cent,  of  them.  Kiperiments  conducted  onStatati'i 
method  give  the  following  rcsnlt)  ai  to  tb 
digestibility  of  mushrooms: — Out  of  4-7peroaat, 
albnmen  in  the  &3/«fNi«liitii  there  was  digeated  IT 
,  of  5-6  per  cent,  albumen  oonuiucdb 
"  there  was  digested  80  per  cent.,  while  if 


■T  per  ( 


)f  Ibis, 


eated   T 


tthei 


albno 


.ained  i 


the  I 


. .      .  Gimpared  with  othst 

leana  difficult  digestion.  BIsd 
Qt.-iins  I'-J  per  cent,  albnmeo,  and 
mc  time.  86  oerccnt.  was  digettsd; 
-   albumen,  and  of 


this,  also  in  thesBmetime,94peroent.wasdifeit«i: 
pease-meal  with  8-9  per  oenc,  alhamen  yielded  9H 
per  cent,  to  digestion,  raw  ham   98   per  cent.,  and 

K ted  butcher's  meat  as  muoh  as  99'2fi  peroitL 
lults,  the  tamo  to  a  fraction,  were  readiad  by 
Sattel,  of  Amsterdam,  and  HOmer,  of  TTpuL  Dt. 
Stromer  ooncludea;  1.  Mnahroonu  poaaen  tmd 
heavy  ohai^ 
their  quantity  o 
.uu.»u..D^  uuu,  Bkiuve  all,  the  albrunen,  which  it 
difficult  of  digestion,  2.  Dry  moahrooma  are  nal 
much  better,  because  they  absorb  agraatdatlot 
water  in  cooking.  3.  Mushroonu  approximatt  ta 
nutritive  value  to  vegetablea,  putioolarly  In 
cabbage,  and,  being  cheap  and  aatily  proeoraU^ 
deserve  pro  ranto  the  attention  of  tha   poor.- !%« 

Wbat  la  a  Sleeper  f— Tbe  following  from  a 
contemporary  may  help  some  who  are  lDterettiB( 
tbemselvea  about  terms  and  definitiona.  A  railway 
sleeper  is  not  often  defined  at  length  : — "  A  alsapaf 
is  one  who  sleeps.  A  sleeper  it  that  in  which  tb* 
tleeper  sleeps.  A  sleeper  it  that  ot>  whkk  tb* 
sleeper  which  carries  tbe  slaepei  while  ha  ttoqie 
runt.  Therefore,  while  the  tleepac  sleapaiklhe 
sleeper  tbe  sleeper  carries  tbe  aUenr  ont  thi 
sleeper  under  tbe  sleeper  until  tlu  aUqailAIah 
carries  the  sleeper  jumps  oltfaa  alaapat  MidwalM 
the  sleeper  in  the  tleeMr  by  aWkfaw  >ha  J»tf 
under  the  aleeper,  and  thara  ianolfBi  a^« 

sleeping  in  the  ileepsc  oa  tb»  ^i|l^ 
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ANSWERED    QUERIES. 


<wli  in  <ium«i  in  IM.  11.1. 
r^imlti  /our  iHdi  M/ltmarit, 

onrl;,!!.  "Bal.-bUrtpUodto 

W3SJ, 

?.'«£ 

tmm  0»lT»oome 

lot.  p.  1 

EJ^ht-WUnl  Rolling  SUck,  p. 
UsdlcAl  B4iierj  [or  Ngnmlgu, 

ipwdi  far  Cf.nk  M*tt,  JS7, 

£. 

'^  QUERIE& 

]— Faulty  Watoli.— 1  h»rt  >  Goo»ti  which 
uMluDullj.  Tnb  Miion  li  Tsrj  trtWe.  The»  [■ 
ftble  pU;  or  itmks  iMtmen  On  bmrrel  knd  a^Dtrs 

liiilly  lolomnialioirtooorroQl  this?— F,W. 
.l—OompoimdStaajii-RaBlas.— Wilf'T.C. 

iklmi  to  t.  compMind  gii|ins  (haTliaatkl)  ? 
-■  vorkiug  gidfl  b;  Hide,  ciuki  letU  rlgbtuinlH, 
■tee]  MIVMD  tbem.  0;llDdai  tsln.  ind  tsln. 
111.  nroke,  tOKri.  per  mla.  Cocllii  T^Tua. 
War  bciwi^ea  ejIlDdeti.  Icltlkl  prsBOn  is  h.p. 
=  TOlb.  iibHiute.  sacollits-ltlib  of  tbe  itroU. 
»  eqiul  EUi.  Dl  tba  ittoks  la  bolb  ojllnilpn, 
uy  eipuilDoii  will  be  is  kp.  cjllader;  wliit 
dIuI  pnuDn  be;  whil  wlU    kveriEe  pmura 

La  Lp.at  biK-atroki  ?    SapnnilD^  tauk  preunre 


lit?    II  Ihsuu' 
a  (ullftDd  ucli 


■  in  Ctaa  Tnblnc-  —  I 


.]— Lesat.—A  mortgacat  bccomi 
I  £b5u  on  moitgiiB.  vEileb  kppeftn 
ID  prapart;  li  mrtb  at  praaaC  llmi 


ij  ilm*  till  oortngH  (liDBld 


:a  gite  £1  uid  Uke  Ue  pcopeitT-    He.  boweVi 

•iti  ilui  diikleDd.'lBbou"dbe  (Ud  m  kui 
«  we  atiould  pisoesd  Id  Ibli  out  ■Ho.— Nuo. 
.J-Oonoert  Flnta.-WiU  nma  o(  our  nidi 


.}— Blsotro-Motor.  —  WooLd    Mr.    BMMi 


]— Slldo  VftlTe.-TO"T.C.,  EttlSTOi..-- 
-IiB.Don,ija,'auakii,lU  [OTalatloiu.    Wl 

.]— Taoht'B  Irtinnoh.- To  "  T.  C,  IlBii 
*  a  7>unr«  «lit  illk  long.  *lt.  Una. 
■n.    deep,     wai    joa    pl«H    h;     vL^I 

b.  diMi.,  «[.  OlD.  piich.    Would  ililii  b6 


T  dsf.  But  onild  Dol  BumlM.li.— n.  J.  J. 
.]-PllUr  tor  Steam-BoKlDe.— I  li 
I  mirr  of  wtiktb  I BH  for  ■w*Li.isiieiDe,  A 
Iw  witer  I  gstli  Irom  tbetldm  oftoidj,  wh 
jmrtlBW   iatUak,lhantan  IwlMhtofllti 


[81616.]— Photavraphlo  OhamiatTT-— Ho 


L^ir^EQ.    Gould  mnj    ckeiDiokL  oi  photognptiio 
tflSMT.l-BoBB  or  What?— Liut  yew  >  in 


li  wii  complawlj  ipoUt,  lad  It 


itDg.howDnr.    Kolblof  la  tba  WB/  of  bona^  ku  been 
>curetllTbee*!-fi.H. 
[S9Ma,1-BrawliiK    Saatch    Ale. -Will    u;    ol 


Dsalltr  ol  te/itlt.  Hbea  fiaiihsd ; 
onulalog  61  per  cent.  o(  prool'  i 

[«S91»l-Hoil«6Dut7.— II  I 


[BiBso.)  —  PrlmtUa  Oultnre-- 


jr  HlLu^lUfl  of  eodk  7    Propanioai  psr  gtUoa  wlU 
-QaaBtsT. 

rant).]- Xldney  Dlae«aa.— Smie  y«ri  i 
liiiail  ol  Bliia  WH  nSocMd  witn  ■  ptln  abon  <b 


.    Doe*  tek'drlaktog  piodoi 

nna  brotber-nadar  help  n 
alto  builds  •mm  laoao 
IS  vkal  woold  ba  k  gDi._ 
KDd    deptb  with  ■   good 


[R3S9I?  —  Prarantlnff    th«    OoagvlBtlon    of 


[fljeiQ  l—PtaotOKi'AiPl'r-— Hating  »  lAnokater— a  J 
IniuulD.,  1  LaTebaUaaiffioDltjIngeltlDggoodnEgitlr'" 
:iam  Mkia-ild'a  eitn-npid  ipUtea,  and  thglt  stogJe  0: 

.iDjf  time  dHTdlopIng.  I  thoogbt  it  might  ba  that  1 
levelopar  raqiilna  redaolnff.  ai  I  do  nt>t  tbiuk  the  euuti 
iloaaa  too  quLoklr.u  Ihe  arm  with  rubber   rln^;  l«  qa 

i<-DM  DBgatlni.    la  tba  Ant  place,  ha  reooniEDi'Dd^ 
imali  qaaatlij  ol  maraorj  pirablorldeln  witer,  then  liquid 
immnala  ('8i«]|  in  waiar.  A(ttrh»iiigibaiereadjhaaAfi 
loiiciTK  >be  uegatlie  inlbg  Bntiolatlan,  tbaa  waib  It  Ic 
ijaan  nat^r.  wu!  tban  ItBmens  It  iD  clu  uDmanlaaalalloii 

il  iKrohlorlila  ot  Iron.  Ktuilum  brondd*.  and  vatet.  I 
lb  til  ba  Riad  taknovU  thia  Jia  ffDod.preHTlptloalorall 
nukei  ot  plaioi,  auob  ai  iX«iiauCEr'i,  Edwd'ai',  Bng. 
land'!, Pri'a, aadGray'a.  Mi. Ohkpmueilll hli "Oelatloc 
-  iheyjiot  f  li 


0  prrogftlllo 


did  deTelaper? 


[Ga«S",]-CDU  BmI.— Will  "RB,  Bellaif  gl- 

rcou'm.ii.^ui.'d  lo  -Igoonnnni,"  April   MHUSflJf 
necMnkry  lo  tip  tba  eul  of  <adtiullBa  acrav  at  e 


Irsm  gliien  mllag  oo  tbe  walla,    t 


rolsSD.l— Water  Sasliie.  — I   ibonld  be   gmtljr 
lag.  ff  liblDg  to  dilTE  a  tft.  lalba,  a  grioditouf .  a  dTllllng 


(tHgi.]-TinAUor-Valtiiiiraold.- 


[(SSM.]— Pitoh  PoUlllM.— In  hardening  ttio  pitch 
'lis  roila  tbt  pllob  boUrd.    Bow  km  I  to  g9l  rid  ol  tba 


[M«»3,J-Cl««k  BOI^TO  ■■T.C.--WU1 


naOLlobjli  It  imroiilble  togatil.e  lo{ecUi[  on  whaB 
[U6t(.]-VolwU]la  aspcBtltiK  Armi,  IB^B.— 

[Sltei.l-The  Bhatt  BaUvay,  ia29.'AC  Sonth 

lied  d*- 


[«9«u.1— Enable  for  Z.   Bad  B.V. 

Uia  or  {liagntn ol  toa  angloa  far  the  1..  <kud  ^.Tr.wkg.,wjw 
J  tba  MenaHla  Biklbltlon.—LOOU. 
[eiG<7.]-NawI..8.'W.B.IrfKM].-ClaDkDjbae  gl'a 

"nil,  loi'dlTDillndori',  b'liiH  ai''Klooli'rout' 


a  Com) 


iddiHHd  M  J.  Fiaaoa,  lugle/  ilonae.  Dorking, 
FBOBLBU  HXLIX.-BT  W.T.  Pimct 


I.  QuatoL 

If  OTIOli  TO  aORRnPONHXHTB.  ' 

CoBBECTMlmlon*  to  1,M7  by  H.  HOMy-D»Tl«,l,Boli« 
A.  E.  Uackeii.  I.  B[owa.DlackpawD(Tarydl[BciiliJ.  Uir.< 
a  Flaiiok  hiu  polulad  OBt  Iha  re«nblkD»  hatwKii  ihll 
problem  and  umi  ol  Ur.  Ilcalot'a,  pubtlabad  abant  tii  j.'Mi 
ago,  and  R-puDllih>ii  In"  Bngllah  gbeaa  Problanu,''  Ha 
lit.  Aualhir  with  euslly  iluillitr  play  apnaaraJ  id  ''  [J 
Binl^ifle.'  nUout  III  taonthi  ago,  by  E.  Fradlgnal.     Ii 

.plalud  to 


Comet  win,x\Q>aa  ta\^^  ^ 


protileio.    He  did  n 
1  ^  .*>vea».\ja-  ""^ 
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■pisf  TulMion),  Berulng,  I.Btown,  O.A.A.Wilk 
pXt  job  hiTB  oioHWd  Id  llnU  wblch  Kl  mo 

s.  J.  Knro.— It  B)«k  OB  hli  imona  mo™  pl»i  K 


jonrt  la  hand.    Ooe^-^. 


right?    Tilt  Olbtr  £^ 


ABSWXBS  TO  CORRBSPONDSNTS. 


e  ddB  Df  tha  papdr  obI  j,  and  put  dni 
IB  HpuaM  ^e»  ol  npBT.  1.  Pot 
rhvB  uumnag  qnarw  put  tbfl  nts 
>  itUa  ol  thg  dOMlM  U  wMr-  "--  - 
ibaiga  [>  nuida  tic  limirting  li 
Letten  «  qnarlH  HUDg  lo 
or  oDTHipcuuluM,  or  wkan 
poiobmd,  or  npllM  glTlng 


iS5 


nd  ihfl  nuufli  at  eomipDiidanli 

■«*  AttentLon  1i  wpeoUlj  drain 
pace  devoted  lo  leCfcon,  querln,  ai 
■■  general  geodt  attd  It  U  oot  fair  i 


P.   F.   I 


are  not  forwarded^ 
10  taint  Vv,  t.    Til* 


ollndl- 


Iilee.— Snquiiei.— O    T.   Fardoe.—FoiiJed.— Qoigoc.- 
H.  SoberL— Kngiaecruii. 

TEH  &JLB.  AND  "A  FELLOW  OF  TEB  BOTAL 

AHTaoHOMlOAL  SOOtBTY." 

Wl  lian  read  *ltb  a  good  deil  ol  pain  a  paragrapb  li 


mUable,   Ilia  I  I 


tbe  B.M.3.  a 
Jtoelit"n.^ 


at  Bnle'ioblmu 
aak^eflim,  ots 


oiibt  the  good  taflte  ol 


ibllgallons  lo  both  hjuiIm'' 
otoallj  been  glvt 


■Ity  o( 


—Distill.    (Wo  do  noi  iin 
tnru  Ihan  ai  btgb.    Tha  ] 


Bucb  vork.  I.  It  1>  a  nt 
aodcaaiut  be  made  ei^ei 
qoentlf.  ODiy  nllh  aoaDi>iD 
t,A.-TlierBl.  noiuohin 


ANowWBBhftbleTnuii.— An  Inportanl^In^ 


A  COSTBHPOHAnY  <«J9  that  a  nambor  o!  tx- 
)eTiD:ients  made  reneotly  b;  pnctionl  miohiniaU 
;iTe  the  following  figures  u  the  proper  speeds  at 
rhioh  maohine  toola  should  Tork  :  Parallel  shear- 
ng  maohiDea  and  pDnahiag  maabiaei  sbodld  work 
,b  a  ipeed  of  7,in.  pec  aeoond  ;  tucnjag  malleabls 


tOTQiD, 

n.    La  ties  for 


ling  T 


arti'ilea,    Siii 


Brazil  hai  6,697  milei  of  railroad.  The 
Argentine  Repnblio  hu  8  394  milei,  of  whioh 
nearly  half  is  contralled  b;  the  State  aod  the 
Provinoe  of  Baeno*  Ayres,  tho  reit  being  owned 
by  private  companies.  Bolitrja  has  23  milea  of 
railroad  ;  Chili,  1,377.  Of  the  Chilian  lailwaya  the 
State  oontrola  rather  more  than  one-third.  The 
lailnays  of  the  United  States  of  ColooibiB  ar 


aiVBN'  QHATIS    TU    ALL— 1    wut    to    iulorai  all 


lEblltcy,  ta^  bare  taoon 


ADVB»TISIH»  (?),— 
Cioagh  fitfMt,  Birob 
wrttlDi  i»m*  thk  l>»* 
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special  casa  two  Bister  vosseU  exactly  ftlwayH  running  at  full  power.  In  Mr. 
alike,  and  engaged  in  the  same  trade,  were  Campbeira  opinion,  one  caaee  of  the  large 
pitted  agninat  each  other,  one  having  an  eonHumption  of  fuel  by  these  atearoers^ia  the 
ordinary  compound  engine,  the  other  a  triple  small ness  of  the  engines  in  pioportf 
expansion,  but  both  calcnlated  to  average  power  developed, 
boat  the  same  indicated  horse-power.     The  |  the  "'—"    '"    "" 


MODSBN  COUPOUND  ENQIHX3. 

THE  extraordinary  revolution  which  has 
taken  place  of  late  years  in   the  viewa 
o£  marine  eDgineere  and  owners  of  trading 
Bteamers  munt  have  astonished  those  ad' 
cataa  of  the  single  engine  who  not  so  many 

rra  ago  contended  that  no  advantage  oould 
gained  by  compounding.  Our  own 
colnmns  oontain  one  or  tno  lengthy  die- 
onssioDS  on  the  subjeot.  carried  on  in  some 
cases  by  men  who  had  been  familiar  with  the 
inbject  for  years,  and  were  professionally 
engaged  in  indicating  engines.  After  n  time 
the  simple  as.<wrtion  that  compounding  could 
not  be  an  advantage  was  modified,  in  the  face 
of  the  telling  fact  that  shipowners  we 
ordering  compounds  beciiuse  they  found 
diSereiice  in  the  coal  bills,  and  then  it  w: 
pointed  out  that  the  economy,  which  could 
no  longer  be  disputed,  was  due  to  the  use  of 
higher  steam  pressures.  To  a  certain  extent 
thatstatement  wasQDdoubtedly  true,  but  aa  the 
oomponnding  of  the  engines  enabled  the 
higher  pressures  to  be  employed,  the  advo- 
cates of  GompoundiDg  rightly  claimed  tbr 
£nll  credit  for  their  system.  Since  then  the 
Bjatem  has  developed  in  a  remarlcibli 
in  connection  with  marine  navigation,  and 
possibly  five  out  of  aii  of  the  large  trading 
eteamcrs  now  building  wtU  have  triple- 
expansion,  some  of  them  quadruple-expan- 
sion, engines.  Even  those  vessels  which  are 
supplied  only  with  what  is  k 
"auiiliary"  steam-power  are  being  fitted 
with  the  modern  engines,  and  there  ia  scarcely 
&  sea-going  vessel  of  any  considerable  di- 
meni-ions,  exclusiva  of  the  navy,  which  is  not 
fitted  with  compound  engines.  The  reason  is 
easily  found,  for,  apart  from  the  economy 
obtained  by  the  lessoned  consumption  of 
ooal  per  horse-power  or  per  mile,  there  ia  the 
■aving  in  cargo  space,  or,  in  the  case  of 
*e»«els  going  long  voyages,  the  ability  to 
take  sutncient  coal  for  both  trips,  and 
thus  avoid  the  necessity  of  purchasing 
expensive  fuel  abroad.  With  the  in- 
troduction of  the  triple  -  expansion  or 
triple  -  compound  type  of  engine  steam 
pressures  have  risen  rapidly  ;  and  it  is  only 
fair  to  the  old  engineers  to  mention  that  the 
improvements  which  have  been  made  in  the 
production  of  mild  steel  plates  have  rendered 
possible,  or  at  all  events  safe,  the  construction 
of  boilers  capable  of  carrying  the  high  pres- 
sures now  in  vogue— viz.,  1401b.  to  lllOlb. 
and  more.  We  owe  the  introduction  of  the 
three-cylinder  compound, or  triple-expansion, 
engine  to  Mr,  A.  C.  Kirk,  of  the  firm  of 
H.  Napier  and  Sons,  and  it  will  probably 
■nrprise  many  who  know  what  has  been  done 
lately  to  learn  that  so  long  ago  as  187-1  he 
firat  iatroduced  the  system,  mainly  because 
he  had  to  use  steam  at  1501b.  pressure  in  the 
•.a.  Proponlii.  The  example  was  followed 
to  a  small  extent,  but  did  not  receive  much 
attention  until  the  Aberdeen  showed  what 
could  be  done  by  triple- expansion  engines  on 
ft  long  voyage  like  that  to  Australia,  and  her 
lister  vessel,  the  AunlnduKiuii,  ran  for  40 
day^  without  the  engines  being  stopped 
while  the  coal  bill  came  out  as  ouly  1  lilb.  per 
indicated  horse-power.  That  the  eiamph 
of  the  Fropontis  was  not  followed  witt 
more  alacrity  is  easily  accounted  for,  becauai 
ahipownera  are  as  a  rule  conservative,  and  at 
the  time  mild  steel  plates  had  not  b 
duced,  and  with  the  thickest  iron  plates  that 
coold  be  manipulated  into  a  boiler  a  higher 
presaure  than  801b.  could  not  be  allowed  by 
the  Board  of  Trade  or  Lloyd's.  In  tliu 
of  a  few  yeare,  however,  several  vessels 
*ltled  with  triple-flxpunsion  engines,  i 

«.  ues. 


fitted  with  the  triple-compound 
ahowed  a  saving  of  more  than  19  per 
.  her  coal  bill,  with  an  average  of  more 
than  6  percent,  extra  in  speed,  and  since  those 
fact-^  became  known  the  modern  steam- 
engines  have  been  the  fashion  for  all  ca^o 
boats.  A  simple  but  important  point 
of  detail  was  soon  discovered  in  the 
fact  that  there  waa  also  a  smaller  con- 
of  cylinder  oil,  the  saving  of 
which  is  a  roero  triHe,  but  the  effect  of 
hich  on  the  boilers  can  be  readily  understood 
by  marine  engineers.  When  pressures  of 
loOlb.  and  upwarda  are  uaed  it  ia  very  neces- 
sary to  have  the  boiler  plates  as  free  from 
scale  as  possible — with  only  that  amount  of 
"  egg-shell "  scale  which  rather  protects  than 
injures.  Mineral  oil  is,  as  a  rule,  employed 
for  lubricating  the  cylinders,  and  that  or  its 
refuse  passes  through  the  condensers  into 
the  boiler,  where,  unless  great  care  ia  token, 
it  leaves  a  residue,  which  is  said  to  be  the 
best  non-conductor  of  heat  known  to  marine 
engineers  ;  and,  consequently,  if  allowed  to 
accumulate,  the  plates  over  the  furnaces  be- 
come red  hot  and  collapse.  It  is,  therefore, 
important  to  bo  able  to  work  with  as  little 
oil  as  possible  ;  and  the  fact  that  furnace 
crowns  do  collapse  must  not  be  attributed  to 
the  use  of  high-pressure  steam  merely, 
to  want  of  care  in  connection  with  the  boiler 
and  the  use  of  lubricants.  This  liability 
over-heating,  however,  is  not  specially  ct 
nected  with  triple- expansion  engines,  but 
found  aa  frequently  in  connection  wi 
engines  of  the  ordinary  compound  type  :  it 
is  purely  a  question  of  boiler  care,  and  has 
)  reference  to  the  design  of  the  engines, 
;cept  in  the  manner  pointed  out  above— that 
the  smaller  the  quantity  of  oil  required  by  the 
cylinders,  &c.,  the  less  liability  there  is  to  an 
undue  deposit  of  the  black  non-conducting 
scale.  We  have  thus  far  endeavoured  to 
show  that  triple-expansion 
mical,  and  it  is  certain  that  they  are  being 
introduced  very  largely,  especially  for  what 
are  known  as  cargo  steamers  ;  but  it  is  rather 
singular  that  the  Atlantic  steamers 
fitted  with  the  modern  devices, 
almost  without  exception  fitted  with  engines 
of  three  types — the  ordinary  comnound,  with 
intermediale  receiver  and  cranks  at  right 
angles  ;  the  tandem  engine,  with  four  or  six 
cylinders;  and  the  three-cylinder  engine, 
with  cranks  at  equal  angles  round  the  shaft, 
but  with  the  high-pressure  delivering  into 
two  low-pressure  cylinders.  The  last-named 
is  the  type  of  engine  fitted  in  the  mi 
famous  vessels  ;  but  the  taudem  style 
found  in  the  White  Star  liners,  some 
which,  built  about  thirteen  years  ago,  have 
ever  kiuco  accomplished  their  voyages  on  an 
average  coal  consumption  of  less  than  21b. 
per  indicated  horse-power.  These  vessels  have 
not  the  power,  nor  do  they  run  at  the 
high  speeds,  of  the  more  recently- built 
Atlantic  liners,  which  bura  very  little  less 
coal  per  indicated  horse-power  than  vessels 
built  twenty  years  ago,  in  spite  of  the  increase 
of  boiler  pressure  from  401b.  to  llOIb,,  and 
the  much  higher  piston  speeds  now  employed. 
Thus,  Mr.  Jtnnings  Campbell,  in  a  paper  read 
before  the  Liverpool  Engineering  Society, 
says  it  seems  that  theincreaae  of  pressure  and 
piston  speed  has  been  used  solely  to  augment 
the  power  given  out  in  proportion  to  thesiie 
of  the  low-pressure  cylinders,  not  to  allow  of 
a  greater  expansion  of  the  steam  and  a  con- 
sequent increase  of  economy.  If  a  triple- 
expansion  engiuecan  be  kept  continuously  at 
work  for  forty  days  on  a  consumption  of 
|-6lb.of  coal  per  indicated  horse- power,  there 
certainly  should  be  some  explanation  why 
the  new  Atlantic  liners  burn  from  2lb.  to 
2 jib.,  especially  as  their  engines  are  nearly 


n  to  the 
.  1  consequence  of  which 
expanded  far  enough  to 


produce  a  very  economical  result.  He  ahow» 
that  the  fast  Atlantic  steamers  have  pmaller 
cylinders  in  proportion  to  their  power  than 
the  average  cargo  boat,  even  allowing  for 
higher  piston  speed  and  pressure— that 
instead  of  having  low-pressure  cylinders  of 
lOMn.,  they  should  have  cylinders  of  about 
'Wn.  diameter,  the  great  difEerenco  of  which 
seen  when  we  compare  the  respective  areas 
—7,873  to  8,514.  Anothercause  of  large  fuel 
consumption— common  to  most  compound 
marine  engines— is  the  drop  of  pressure 
between  the  differei't  stages  of  exnansion  : 
hut  this  loss  cannot  be  easily  avoided,  and 
Mr.  Campbell  admits  that  he  dees  not  wish 
to  overrate  it,  but  be  is  slrongly  in  favour  of 
■educing  the  "  drop  "  aa  much  as  possible 
without  upsetting  the  working  pressures  ia 
other  resiMjcla.  After  referring  to  some 
typical  diagrams  and  the  advantage  of  com- 
bined diagrams,  in  a  manner  which  will 
interest  professional  engineers,  Mr.  Campbell 
proceeded  to  describe  a  type  of  engine  which 
ho  would  recommend  for  the  single- 
screw  vessels  of  the  Atlantic  mail  sei^ 
vice,  and  we  are  not  surprised  that  he 
boldly  takes  np  the  quadruple -expansion 
type  having  six  cylinderadriving  three  cranks, 
and  with  steam,  at  a  pressure  of  from  180  td 
2u01b.  He  suggests  three  cylinders  of  42in. 
diameter,  placed  preferably  below  three  ot 
lOOin.  diameter,  with  a  stroke  of  5ft. — that 
position  being  preferred  because  both  piatona 
can  then  bo  got  out  independently  of  each 
other.  The  course  of  thesUam  is  as  follows  ; 
It  ia  firat  admitted  to  one  of  the  small 
oylinders  for  about  six-tenths  of  the  stroke, 
and  then  passes  to  the  two  other  small 
cylinders  ;  from  those  it  ia  delivered  into  the 
large  cylinder  in  the  middle,  and  passes 
thence  to  the  two  other  large  cylinders,  thus 
giving  a  quadrujde  expansion.  The  advan- 
tages claimed  for  this  arrangement  are  that- 
with  a  large  total  range  of  eipinaion  the 
cylinder  ratio  at  each  stage  is  small,  thereby 
enabling  the  "  drop  "  ot  preaeuro  between  the 
stages  to  be  reduced  to  a  minimum  without . 
an  inconveniently  early  cut-olf  in  any  of  the 
cylinders,  while  an  equal  distribution  of 
power  ia  obtained  on  the  three  cranks.  The 
cut-off  in  the  first  cylinder  being  moderately 
late  allows  of  considerable  variaiion  of  power 
by  outting-ofi  earlier.  The  expansion  in  tho 
first  cylinder  being  small,  and  the  ratio 
between  that  and  the  other  small  cylinders 
being  also  smalt,  the  initial  condensation  can  be 
reduced,  as  the  difference  in  temperature  will 
be  small.  The  multiplication  of  cylinders 
will  add  to  the  first  coat  of  the  engine  ;  but 
aa  there  are  only  two  siees  of  cylinder,  the 
engine  ought  to  be  a  tolerably  cheap  one  to 
make,  and  as  tlie  large  oylinder  pistons  and 
covers  are  deeply  coned,  the  small  cylinders 
are  placed  partly  within  them,  and  the  whole 
machine  is  made  as  compact  as  potisible.  It. 
may  be  urged  that  these  arguments  could  be 
used  in  favour  of  a  seituple-expinsion. 
engine,  and  we  may  probably  find  someone 
not  ouly  suggesting  such  an  arrangement,  but 
actually  constructing  it  ;  for  it  must  be 
remembered  that  in  the  ca.HO  of  a  marine 
engine  the  first  cost  is  not  bo  much  a  con- 
sideration OB  the  saving  of  coals,  which  means 
not  only  less  fuel  to  curry,  and  less  expendi- 
ture, but  smaller  boilers  for  a  given  indicated 
horse -power.  In  the  case  of  stationary 
engines  these  considerations  do  not  appl/i 
while  for  locomotives  they  are  out  of  the 
question.  As  far  as  regards  thelatler,  the  re- 
ciprocating motion  ia  a  mechanica!defect,and 
a  rotary  engine — if  auecouomicaldaviceof  the 
kind  could  he  constructed — would  be  the  most 
theoretically  perfect  device  ;  but  it  is  useUsB 
to  hope  for  that.  Nevertheless,  compoundinSL 
has  been  introdaceii  tax  \EKK)\siKiws'*a.  -w^  "^ 
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&ur  amount  of  sr 


s,  and  it  may  be  that  w 


shall  ytt  see  it  become  the  ruling  practice, 
although  in  tho  case  of  ft  ateam-engine  which 
has  to  propel  its  own  weight  as  part  of  iU 
work  it  would  seem  to  be  altogether  in- 
,  congruous,  beaidee  complicating  a  machine 
which  hft9  already  an  enormous  number  of 
parts,  eftcb  requiring  careful  thought  from 
the  designer.  Although  the  principle  of 
compounding  steam-engines  is  about  as  old 
as  the  century,  it  ha<i  uways  met  with  much 
opposition  in  certain  quarters,  and  twenty 
years  ago  those  who  argued  against  the 
■tility  of  the  simple  compound  would  have 
ridiculed  the  modern  triple-expansion  and, 
we  must  DOW  add,  quadruple -expansion  en- 
gines. It  would  be  unwise  to  say  that  at  last 
we  have  reached  the  final  stage  in  the  de- 
velopment of  the  ateam-eugine. 


DABWIK  baa  been  dead  now  more  than 
five  years^  and  though  bis  views  are  no 
longer  treat«d  with  scorn,  the  man  himself 
and  what  ha  did  are  little  known  to  the 
groat  majority  of  bis  countrymen.  The  old 
accDsatious  still  cling,  and  in  circles  which 
doubtless  consider  themselves  amongst  the 
elect  Darwin  is  regarded  as  a  man  who 
ventured  on  forbidden  ground,  and  because 
be  endeavoured  to  unravel  Nature's  secrets, 
and  told  plainly  what  Nature  taught  him,  he 
is  still  regarded  by  many  as  an  atheist,  and 
in  their  view  nothing  can  be  worse  than  that. 
The  world  is  apt  to  form  harsh  judgments, 
and  it  was  certainly  very  harsh  when  society 

Sve  its  first  verdict  about  Darwin.  Happily, 
lived  to  aee  the  change,  and,  by  those  who 
■re  capable  of  forming  a  correct  opinion,  the 
trne  value  of  his  life's  work  is  now  fully 
reci^nised.  Mr.  Bettany  has  done  well  ;  he 
baa  written  a  readable  life  of  the  great 
■aturalist,  and  contrived  to  put  it  in  such  a 
form  that,  once  commenced,  it  is  read  to 
the  end.  The  Darwins  were  a  Lincolnshire 
family— a  county  which  has  also  the  honour 
•f  producing  a  poet  who  has  been  called 
atheist  or  pantheist  too  ;  but  Charles  Robert 
Darwin  was  born  at  The  Mount,  Shrewsbury, 
on  Feb.  12,  1809,  the  second  son  of  Dr. 
Robert  Darwin  and  his  wife  Susannah 
Wedgwood,  eldest  daughter  of  the  great 
potter.  Early  in  life  Charles  Darwin 
entered  Shrewsbury  Grammar  School,  under 
.Samuel  Butler,  afterwards  Bishop  of  Lich- 
field, and  subsequently  proceeded  to  Edin- 
burgh Univeraity  with  the  idea  of  devoting 
himself,  as  his  father  and  grandfather  had 
done,  to  a  medical  career.  The  youth,  who 
showed  no  inclination  for  the  usual  sports  of 
the   school,   amused   himself  whilst    at   the 


the  ahorea  of  the  Firth  of  Forth  in  search  of 
objects  of  natural  history,  and  so  long  ago  a 
March  27,  1827,  ha  made  a  "communication 
to  the  Plinian  Society  of  Edinburgh  on  the 
OTa,  or,  rather,  larvee,  of  the  Flustra,  or  sea- 
mat,  and  shortly  afterwards  announced  some 
original  discoveries.  The  study  of  medicine 
'being  distasteful  to  the  young  naturalist,  be 
was  entered  at  Christ's,  Cambridge,  in  1829, 
with  the  idea  of  becoming  a  clergyman  of  the 
Ohurch  of  England  ;  but  there  he  made  the 
intimate  acquaintance  of  Prof.  Henslow,  who 
recommended  him  to  the  post  of  naturalist 
on  the  Beagle.  The  memorable  voyage  of 
that  little  barque  (242  tons)  is  a  bright  chapter 
in  the  history  of  scientific  research,  and 
undoubtedly  had  much  to  do  with  the  future 
conrae  of  Darwin's  studies.  These  we  can- 
not attempt  to  follow  here  ;  suffice  it 
to  say  that  all  the  more  important 
points  in  the  career  of  the  great  naturalist 
are  brought  forward  in  Mr.  Bettany's  work. 
What  was  the  secret  of  Darwin's  success  'r 
Q'he  question  is  answered  by  the  one  word 
'^"observutioa."     He  was  always  observing, 


and  possessed  the  abilitf  to  nnderstand  what  | 
be  saw.  "  If  ever  a  man  was  fitted  by 
worldly  position  to  undertake  nnbiased  and 
[ong-continuedinvestigations,  Charles  Darwi  1 
IS  such  a  man,"  says  Mr.  Bettany,  and  th  1 1 
plains  Darwin's  whole  career.  He  sou,:jiit 
the  truth  for  its  own  sake, and  was  indiSer.nt 
gibes  and  aneers  of  the  tbought'eas. 
If  a  statement  was  not  true,  no  one  was  more 
ready  to  admit  it  than  Charles  Darwin  ;  but 
in  argument  bo  was  like  an  iceberg,  slowly 
bnt  gradually  crushing  all  before  it  and 
sweeping  over  the  mangled  remains.  His 
facts  were  drawn  from  nature,  and,  mar- 
shalled by  a  master  hand,  at  last  compelled 
conviction  even  iu  those  who,  from  cboice, 
would  have  preferred  the  explosion  of  what 
is  known  as  Darwinism.  Reviled,  scorned, 
almost  anathematised,  he  lived  to  win  re- 
spect, if  not  reverence,  from  bis  fallows,  and 
was  buried  in  Westminster  Abbey,  not  far 
from  a  man  equally  distinguished — Sir  Isaac 
Niiwton.  A8Mr.BettanyBayB,hewas  "amar- 
vellously  patient  and  successful  revolutioniser 
of  thought ;  a  noble  and  beloved  man" — a  man 
of  whom  ail  England  may  well  be  pr»ud. 
Darwin's  life  is  given  as  neatly  as  it  can  be  in 
a  email  compass  (170  pages)  b;jr  Mr.  Bettany, 
and  Mr.  Anderson,  of  the  British  Museum, 
supplies  a  valuable  bibliography,  so  that  we 
can  recommend  those  who  want  to  know 
what  Darwin  did,  and  what  works  were 
written  about  bis  theories,  to  procure  this 
small  and  nnpretendinff  volume. 
Labour,  Leisure,  and  Litimnj.  By  Alex. 
Wylie,    of   Glasgow.      London  :   Long- 

It  appears  that  this  work  was  written  ori- 
ginally for  the  benefit  of  the  working  classes, 
and  the  preface  to  this,  the  "popular 
edition,"  commences  with  the  assertion  that 
"  the  teaching  of  the  most  erroneous  and 
'  live  doctrines  regarding  property  has 
ncreasing  and  bearing  fruit  to  an 
alarming  extent."  Be  that  as  it  may,  Mr. 
Wylie's  thoughtful  little  book  can  be  read 
with  advantage  by  everyone,  workers  espe- 


derived  from  legislative  enactment  or  outside 
philaothropic  eSort,  the  improvement  of  the 
condition  of  the  working  classes  rests  priH- 
ipally  with  themselves.  On  some  points 
.jemore  shrewd  amongst  the  working  classes 
will  probably  agree  with  Mr.  Wylia  in  a 
manner  he  little  expected,  for  when  it  is 
recognised  that  "  the  British  workman  does 
not  pay  one  farthing  of  imperial  taxes  except 
on  his  luxuries,"  he  will  probably  want  to 
know  why  he  should  pay  so  much  as  he 
does  on  them.  Mr.  Wylie  is  a  large  employer 
of  labour  ;  bnt  ha  looka  upon  his  employes 
as  something  better  than  mere  "  hewers  of 
wood  and  drawers  of  waters."  He  recognises 
the  circamatancea  which  have  made  it  neces- 
sary for  them  to  hew  wood  and  draw  water  ; 
but  he  also  sees  that  they  are  human  beings, 
and  he  desires  to  make  their  yoke  as  light 
and  easy  as  possible.  There  is  much  sound 
common  senae  in  bis  lectures,  asd  the  little 
book  in  which  ha  has  printed  them  may  be 
commended  to  tboughful  working  men  as 
full  of  good  advice. 
ABC  Flce-Figure  Logarithmt.      By  C.  J. 

WoiiiiwARD,    B.Sc.      LoBdon :    Simpkin, 

Marshal],  and  Co. 
We  commend  this  little  book  ts  all  who 
have  not  progressed  so  far  in  their  study  of 
arithmetic  as  to  master  the  "  mysteries  "  of 
logarithms,  for  Mr.  Woodward  has  made  the 
subject  as  clear  as  passible,  and  has  wisely 
coofioed  his  tables  to  five  figures.  As  h( 
says,  logarithms  should  contain  only  as  manj 
figures  as  will  give  a  result  within  the  limit 
of  allowable  error,  and  they  should  be  sc 
arranged  that  a  log.  corresponding  to  a  given 
number,  or  a  number  corresponding  to  a 
given  log.,  may  be^found  qnickly  and  witb 
!  the  least  expenditure  of  mental  effort. 


-figure  mantissa  (that  is,  the  decimal  part) 
be  written  down  with  certainty  at  sight ; 

seven   figures   require    two   references. 

The  tables  have  been  prepared  with  special 
reference  to  the  work  of  physicists  and 
chemists,  and  for  them  the  errors  of  experi- 
ment exceed  any  error  likely  to  be  introduced 
by  the  use  of  only  five-figure  logarithms. 
Apart  from  that,  however.  Sir.  Woodward 
has  made  the  subject  so  clear  that  many  who 
have  never  attempted  to  understand  loga- 
rithms will  thank  him  for  his  little  book. 
The  Geology  of  England  and  Wale*.  By 
HoKACB  B.  WoonwARi),  F.G.8.  Londoo: 
George  Philip  and  Son. 
Ai-THOUGM  this  is  called  a  second  edition,  it 
is  practically  a  new  work,  for  such  large 
additions  have  been  made  to  onr  knowlei^ 
of  English  and  Welsh  geology,  that  the  fint 
edition,  published  more  than  ten  years  ago, 
etood  in  much  need  of  revision,  as  may  u 
judged  from  the  fact  that  somethinc;  like  '200 
pages  have  been  added.  The  work  is  more 
of  a  book  of  reference  than  a  treatise  on 
geology  ;  bnt,  as  its  title  implies,  it  is  a  de- 
scriptive account  of  the  geology  of  Enzlaod 
and  Wales,  especially  useful  to  stnoJenti, 
engineers,  and  others  who  may  be  interaated 
in  the  practical  applications  of  the  scieno*. 
Thus  it  contains  an  account  of  the  Ittho- 
logical  characters,  principal  foesils,  and 
economic  products  of  the  stratified  rocki, 
with  notes  on  their  formation,  and  referamxa 
to  the  chief  localities  where  they  may  be 
studied.  Mr.  Woodward  has  received  friend^ 
co-operation  from  many  of  those  most  com- 
petent to  help,  and  the  numerous  notei 
appended  to  the  text  will  give  the  student 
the  references  he  requires  for  further  in- 
formation, while  a  well-executed  coloured 
map  renders  the  work  complete  aa  a  g«i>- 
lo^al  text-book  of  this  country. 

We  have  also  received  The  Storage  <i 
Electrical  Energy,  by  G*ST0\  Pust^ 
translated  by  Paul  Bedfokd  Elwell 
(London  :  Whittaker  and  Co.),  which  cod- 
tains  the  substance  of  the  many  pap<n 
written  by  Planti?  on  the  ;accumulation  and 
transformation  of  the  energy  of  the  voltaic 
battery,  and  which  is  of  so  much  importaaol 
I  we  must  deal  with  it  at  greater  lengtil 
a  fnture  occasion.  — —  Hitloric  Tmau, 
Oxford,  by  0.  W.  Boase  (London  ;  Long- 
mans), is  an  addition  to  the  series  of  voluma 
edited  by  Dr.  Freeman  and  the  Bev.  W. 
Hunt,  and  a  very  notable  addition,  too,  for 
Oxford,  like  Cambridge,  is  to  many  Engliab- 
men  an  historic  town  par  excellence.  Xt. 
Boase  has  done  his  work  well,  and  has  traced 
the  history  of  the  old  city  with    a  lovidf 

band. Manchester,   by    Geohoe    Sainis- 

r  (London  :  Longmans),  should  aba 
fonned  one  of  the  series  of  "  Historic 
ns;"  but  some  differences  of  opinioo 
1  between  the  author  and  one  ot  tb> 
editors,  and  it  baa  been  published  aepantely. 
As  the  author  says,  Mancheater  occupies  * 
unique  position,  contrasting,  as  it  does,  wiU 
the  great  modern  towns  which  have  little  tc 
no  history,  and  with  the  historic  towns  which 
have  little  modern  importance.  He  has  en- 
deavoured, therefore,  to  indicate  the  connec- 
tion of  Manchester  with  the  general  hiv 
tory  of  the  kingdom  without  neglecting 
local  foundations  and  incidents,  and  has  pro- 
duced a  work  which  will  be  welcomed  bj 
many  who  are  interested  in    the    rise  and 

progress     of     our     great     cities. On  tin 

Drainage  of  Lands,  Towns,  and  Baildingt,  by 
G.  D.  Deiipsky,  C.E.,  revised,  with  lit^ 
additions,  by  D.Ki\NEkB  Clark, M.InsLCX 
(London  :  Crosby  Lockwood  and  Co.),  ia  a 
technical  manual  on  dr^inige  and  sewerage, 
and  is  practically  a  new  work.  It  canlains, 
amongst  other  matter?,  \  an  account  of  tba 
great  scheme  of  Metropiilitan  Main  Drainsf* 
— that  ia,  of  theLondom  sewers,  with  a  map^ 
and  of  some  other  ncAable  aahievemanti  in 
such  work,  together/  with  tha  excellent 
treatise  on  drainage  draonlly  written  by  the 
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Mr.  Dempsej. A  Rudimentary  Treatise 

'jund  and  Bagineering  Survei/ing,  by  T. 
BR,  C.E.  (LoadoD  :    Croabj  LooKwood 

Co.),  is  the  fonrtoenth  edition,  revised 

corrected  by  J.  E.  Touno,  of  a  teit- 
:    which    is    well -known    to    gtudeats 

practical   workers   with   the   staff   am" 

dolite.  The    Practical     Engineer' 

dbook,  by  Walter  S.  Hctton  (London 
iby  Lock  wood  and  Co.),  is  designed 
companion  volnme  to  the  anther's  nsef  d 
orka'  Manager's  Handbook."  It  oom- 
!s  a  treatise  on  modem  engines  and 
ira,  and  a  large  coUeation  of  ralee  and 
tical  datA— is,  in  fact,  full  of  nsef nl  in- 
lation,  and  ghonld  be  fonnd  on  the  office 
E  side  by  side  with  the  work  above  men- 

id. Ekclro-D^wtitiort,     by     AleX' 

ER  Watt  (London  ;  Crosby  Lockwood 
Co.),  is  the  second  edition  of  a  practical 
lise  which  is  regarded  as  a  standard  text- 
:  by  all  who  are  interested  in  the  study 
le  electrolysis  of  the  metals — a  branch  of 
ffhich  is  now  attracting  increased  atten- 
Pnrumalic*,  by   Cuarles  Tomlin- 

F.R.8..  F.C.S.  (Ijondon  :  Crosby  Lock- 
iand  Co.),  is  the  fonrth  edition,  enlarged, 
well-known  manual  for  the  use  of  be- 
ers.  A  Pocket   Glotaary  of  Technical 

IIS,  by  John  James  Fletcher  (London  ; 
iby  Lockwood  and  Co.),  is  a  useful  little 
tcoat  pocket  book  giving  the  principal 
nical  terms  in  English-  French  and  French- 
lish,  with  tables  that  will  often  be  fonnd 

ly   for   reference, A    Guide    to   the 

tf«  of  Photo- Micrography,  by  Edwaru 
iOLSKiGLD,  L.B.C.P.Lond.  (London  :  W. 
t),  is  a  nseful  little  manna],  containing 
tical  directions  which  will  enable  the 
teur  to  achieve  sncoess  in  photo-mi 
■hie  work.  Dr.  Bonsfidd  is  a  practical 
oscopist  and  photographer,  and  recom- 
ds  nothing  that   he   has   not   tried  and 

.d  successful  in  his  own  work. Tlte 

tographic  Teacher,  by  Isaac  Pitman 
idon  :  I.  Pitman  and  Sons),  ia  tiie 
bilee  "  edition  of  this  well  known  and 
Jy  used  guide  lo  shorthand, 
e  have  also  to  acknowledge  the  receipt 
Mttal-Flule  Wi»k,  by  C.  T.  Millih, 
Mt.M.E.  (London  ;  E.  and  F,  N.  Spon), 
at  the  "  Finsbnry  Technical  Manuals" 
Hieal  Directiomfor  Winding  MagneUfo. 
amoa,  by  Carl  Herimo  (London  :  E.  and 
'.  Spon)  ;  Lr-velling,  by  THOMAS  HoLLO- 
(E.  and  F.  N.  Spon)  ;  Letgoni  in 
wnlur'j  Practical  Physics,  by  Balfour 
ft-ART  and  W.  Haldane  Gee,  "  Eleo- 
ty  aud  Magnetism  "  (London  :  Macmillan 
Co.)  ;  find  Elementary  Microscopical  Tech- 
ly,  by  Frank  L.  James,  M.D.  (St.  Lonis, 


in). 


&STBONOHICAL   NOTES    TOB 
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At  Greenwicli  Mean  Noon. 

Souths. 

Right 

Ascen- 

Declina- 
tion 
Keith. 

Sideieid 
Time. 

.  m.  s. 

h.m.   B. 

h.m.     B. 

)    3  30-45™ 

6  iO  24  23    7  371  6   3S  63-45 

)    4  24-60  „ 

7     1     l!22  43  39|  6   6fi  36-23 

7  21  29'22     7  60|  7   16  19-02 

7  41  4721  23  31|  7   36    1-80 

)    6    7'i«„ 

8     1  52  20  30    5,  7   65  M-B8 

)    6  15-90  „ 

8  21  43,19  28    4|  8   15  27-36 

1    6    B-07,, 

8  41  19 

18  17  53 

8    35  10-14 

»  method  of  finding  the  Sidereal  Time  at 
I  Mean   Noon   at    any   other    station  is 
■ibed  on  p.  382  of  Vol-  XLIV. 
e  indications  of  solar  distarbance  which 
leaied  two  or  three  months  ago  continue 


S  a.m.  on  July  2nd  t! 


in  Apogee— 


Ooooltationa  of  (and  a  near  approaoh  to]  Fixed  Stftr*  hy  the  Uoon. 


-  Capriccmi 
I.A.U.  7053 
Capricami 
12  Aqnaiu 
■.5  Tauri 
AiilebaraD 
1 15  Tauii 
I.A.C.  ^377 
|2l  SagitUrii 


Dark 
K. 

Bright 
Bright 
Bright 
Bright 
Bright 
Bright 
Duk 
Dark 


Bright 

Dork 

D.-trk 
Dark 
Dark 
Dikik 

Dark 
Bright 
Bright 


^1 


Jnplter'a  BatalUtaa. 


Ec  Eclipae  ;  Oc  Oconltation  ;  Tr  Transit  of  Satellite  ;  Sh  Transit  of  Shadow  ;  D  Disappear- 
ance :  B  Reappearance  ;  I  Ingress  ;  E  Egresa.  The  printing  of  a  phenomenon  in  itrlie4 
inilicates  that  iia  viaibility  is  rendered  doubtful,  either  by  the  brigbtoess  of  the  twilight,  or 
by  Jupiter's  proximity  to  the  horizon. 


that  is  to  say,  the  earth  ia  in  that  part  of  bet 
orbit  in  which  she  is  at  the  greatest  distance 
rem  him.  Adopting  the  solar  paraila 
■8iS",ftn  interval  of  93,911,97^  miles  separateg 
a  at  that  inatant  from  the  mighty  ceuti 


The  Uaoa 

la  Full  at  8h.  34 -2m.  a.m.  on  the  5lh,  and  enters 
her  Last  Quarter  at  6h.  57'lm,  in  the  morning 
on  the  13th.  She  n-ill  be  New  ou  the  2Uth  at 
8h.  uOm,  p.m.,  aad  enter  her  First  Quarter  at 
2h.  3U-3ni.  on  the  afternoon  of  the  S7th, 


*  After  midnight  on  the  6th. 

The  Moon  ia  in  conjanction  with  Mats  a 

m.  oathe  19th;  with  Satnrn  at  7h.  p.n 

the  Both  ;  with  Merooxy  at  5h.  p.m.   on 

2lGt ;  with  VenoB  at  lb.  a.m.  on  the  24th  ;  and, 

lastly,  with  Jupiter  at  Ih.  a.m.  on  the  27th. 

Usroorr 
Is  an  Eveniag  Star,  in  the  scnae  of  Southing 
after  noon,  up  to  the  28th,  after  which  he  be- 
comes a  Morning  Star,  as  at  5b.  a.m.  on  the 
29th  he  ia  in  Inferior  Coajunction  with  the 
iun.  He  attains  his  greatest  elongation  cast 
.f  the  Son  (25^  61')  at  10  a.m.  on  the  Ist,  and 
[ar  the  first  week  or  ten  days  ia  July  is  yerj 
Eairly  placed  for  the  obaervct.  He  may  at  thia 
be  caught  with  the  naked  eye  after  ann- 
^er  the  W.N.W,  part  of  the  horizon.  Hia 
angular  diameter  increases  from  8"  on  tike  1st 


to  IW  at  the  time  be  ia  in  loferioi  Conjuoc- 
tion,  diminishing  quite  imperceptibly  again  to 
lU-9"  by  the  31st. 


31 


21-0   1 


This  curiouBly-cnrved  path  lies  wholly  in 
that  uninteresting  constellation  Canoer,  and  in 
a  very  barren  part  of  it  to  boot. 

Ia  an  Evening  Star  thiongbout  the  entire 
niDatb,  attaining  her  greatest  elongation  East 
of  the  San  (45'  32-)  at  8  p.m.  on  the  liith.  Bhe 
is  a  very  brilliant  and  conupicuoos  object  after 
dusk  over  the  W.  by  N,  part  of  the  horisoa, 
and  her  crescent  now  presents  a  must  interest- 
ing speotaole  in  the  telescope.  Her  angniM 
diameter  inareases  from  208'  on  July  l^it to 
29'8"  by  the  last  day  of  the  month. 


Eight 

Ascemdon. 

h.      m. 

1 

9    19-0 

6 

ID      8-1 

11 

ID    26-3 

16 

10    43-6 

21 

10   6a-7 

2fi 

11     14-8 

31 

11     28-7    1 

A  study  of  the  above  ephemeria  will  show 
that  the  path  of  Venna  dnrmi  i'>^^\A^&.-t.«^ 
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triangle  with  »  anil  n  Loaniit.  and  thsnoe  ei- 
■t^ula  practically  Tigiit  aiiroM  the  whole  ooa- 
Htellation  ol  Leo.  She  will  be  about  1"  No'th 
of  Begalas  on  the  4th,  anil  Stf  N.  of  p  Iieonla 
on  the  11th  ;  aha  will  be  1°  EO-  S.  of  x  Leonis 
on  iho  2l9t,  and  less  than  30'  S.  of  t  Luonis  on 
the  ^Sib. 

Bemaing  invisible. 

Jupiter 
Ja  still  an  Greninsf  Star,  but  in  io  qnadratare 
-with  the  Sun  at  3  a.m.  on  the  20t.h.  HisSoath 
BecliafttioQ.  i.i  iacreasiag.  He  Soatbs  in  bright 
Hnnligbt,  buJ,  in  fact,  he  is  daily  getting  into 
B  more  unfavanrabls  position  for  the  observer. 
To  be  seen  at  all  he  mnst  be  looked  at  the 
moment  the  light  wanes  enoufrh  for  him  to 
become  visible.  Ho  Ketn  after  midnight  at  the 
very  beginning  of  July,  hat  before  loh.  30m, 
towards  the  end  of  it.  His  angalar  equatorial 
diameter  decreases  from  37'6"  on  July  let  t« 
y.yo"  h;  the  SleL  After  this  month  we  shall 
diaoontiuue  our  ephemeria  of  him  nnUI  next 


~4 

night 

ABOonsion. 

Deoliaation 
South. 

SoDtbB. 

h.     in. 

1 

13    38'a 

8    B17 

7      0'6  p.m. 

6 

13     39-2 

S    69'5 

11 

13     40-0 

9      E'9 

e    22-7    „ 

16 

13    41-3 

0    lS-8 

6       41      „ 

21 

13    425 

9    22'9 

6     45'9     „ 

26 

13    441 

9     33'3 

B     27-8     „ 

31 

13    460 

9     45'1 

5     lO-O     „ 

The  path  indioated  above  is  described  some- 
vhat  to  the  East,  and  iuH  to  the  North,  ol 
Spica  Virginia. 

■-Comas  into  conjunction  with  the  Sua  at  ih. 
.  ii.m.  on  the  19tb,  and  is,  of  course, 
-invisible  ;  »i.  for  the  purpose  of  the  ordinary 
obaocvor,  are  both  Ueanus  and  Septd.ne 

Shooting  Stan 

May  be  watched  for  with  the  greatest  chance 

of  euccess  on  the  nightB  between  the  ITth  aud 

2Qth  inclosive,  and  agiain   from  the  25th  to  the 

30th, 

Oreenwloli    ICeui    Tims    of   SontMnB'    of 

Sevan  of  the  Principal  Fixed  Btara  on 

the  Nlffht  of  July  lit,  1887, 


/J'  Scorpii 

9  20  28-68  p.n 

A  Ophinchi      . . . 

10  61     2'98    „ 

y  Draconic 
Vega     

n  64  15-30    „ 

12  21  19-87    „ 

The  Method  of  finding  the  Greenwich  Uean 
Time  of  Southing  of  either  of  the  Stars  in  the 

.  above  List  oa  any  other  nimht  ;□  July,  as 
also  that  of  determining  the  Looat  instant  of 
iw  Transit  at  any  other  Station,  will  be  found 

•  onp.  384oEVol.XLIV. 


BXPEHIMENT8    WITH    SAFETY- 
LAMPS. 

THE  comiwtition  betwetn  the  new  electric 
eafety-lamps  and  the  old  ganie-proteoted 
nil.flames  is  not  nnlikely  to  result  in  the  pro- 
duction of  a  real  safety- lam p—that  is  one  that 
can  bo  trusted  to  bum  in  the  foulest  atmo- 
sphere of  the  most  fiery  workings  of  a  coal- 
mine under  all  poasibleoonditions.  Aseries  of 
es  peri  meats  with  the  well-known  fonns  of 
safety-lamp  were  mivde  recently  at  the  Neei 
end  Gasworks,  Sheffield,  in  the  presence  of 
number  of  inspectors  and  managers,  and  latel; 
Eeverat  of  the  portable  electric  safety-lamps 
have  been  subjected  to  actual  trial  in  the  mine 
The  renewal  of  Mr.  Level's  offer  of  £500  toi 
the  best  real  safety-lamp  has  had  something  tc 
do  in  stimalatiug  practical  men  to  make 
farther  eSorta  ;  but  there  is  also  a  great  deaire 
to  d6  what  can  be  done  b>  prevent  those  fear- 
fill  disasters  which  occaaionallv  hoctif; 
tie    newspaper    rtadar,    tad     bnof    gitsf 


ms.  Amongst  pracdoal  men  the  opinion 
been  gaining  ground  latterly  that 
the  real  safety-lamp  wilt  be  found  in  some 
I'eotrical  arrangement,  and  for  that  reason 
ve  recently  illnstnited  (p.  286)  the  electric 
iiEety-lamp  patented  by  Mr,  Miles  Settle,  as  a 
typical  example  of  several  devices  which  are 
now  available.  At  first  sight  it  may  appear 
complicated,  but  that  will  be  no  drawback  if 
it  is  found  successful  iu  practice ;  the  greatest 
obstacle  to  its  introduction  will,  we  ate  af  FB.id, 
the  expense,  and  iu  that  connection  it  seems 
aselesB  to  hope  for  any  great  reduction  either 
in  first  cost  or  in  cost  of  working.  Prof. 
SilvBuas  P.  Thompson  has  recently  drawn 
attention  to  the  subject,  and  eipressed  the 
that  the  only  really  satisfactory 
guarantee  against  colliery  explosions  is  the  use 
of  the  electric  safety-lamp.  He  poiutsout  that 
it  is  now  three  ^ean  ago  since  the  adjudicators 
of  the  Ellis  I«ver  priie  were  reluctantly  com- 
pelled to  declare  that  no  lump  submitted  to 
them  fulfilled  the  oonditiona  laid  down 
by  the  Uiners'  Union  ;  but  during  that 
time  several  eleotrio  safety-lamps  have 
been  designed  and  brought  to  a  certain 
'jgree  of  perfection;  consequently,  he  asks 
hether  it  would  not  be  advisable  to  appoint  a 
Royal  Commission  to  make  a  special  inquiry 
into  eleotrio  safety-lumps  ?  We  do  not  think 
much  good  wonliJ  be  done  by  a  Rojal  Com- 
missiou  unless  their  recommendations  were 
enforced  by  legislation  :  it  would  be  better  to 
leave  the  Miners'  L'nion  to  report  on  the 
ter  experimenting  with  the  lamps  in 
<rk.  At  a  recent  meeting  of  the  Man- 
chester Qeological  Society  the  portable  mining 
lamp  manufactured  by  the  Edison-Swan  Com- 
pany, which  has  been  tried  with  satief action  in 
the  Atherton  Collieries  was  exhibited  by  Mr. 
Burrows,  the  hon.  sec.  The  lamp  consists  of  a 
small  strong  wooden  case,  suspended  by  a  strap 
whioh  CDUtains  an  accumulator  and  an  incan- 
descent lamp  combined,  the  whole  weighing 
about  71b.  ;  the  cell  is  said  to  be  capable  of 
maintaining  alight  of  Sjc.p,  for  about  fourteen 
or  fifteen  hours.  The  lamp  is  arranged  in  front 
of  the  accumnlattir  with  a  concave  enamelled 
refiector  behind  it,  and  a  thick  plate  of  glnasin 
front  to  protect  it.  The  whole  oppacatus  is 
kept  within  a  sufficiently  small  compass,  about 
7iu.  by  Gin.  by  about  4in,  Mr.  Burrows  stated 
that  the  lamp  gave  a  bcttsr  light  than  four 
Marsaut  lamps,  and  he  did  not  find  the  weight 
any  Inconvenience,  as  the  electric  lamp  could 
be  carried  in  any  position  as  found  convenient. 
Mr,  J,  R.  Williamson  (representing  the  Edison 
Company),  in  reply  to  questions,  said  the  coat 
of  working  the  lamps  would  be  very  little,  as 
the  dynamo  for  charginj^  the  accumulators 
could  be  driven  by  the  colliery  fan  eugiues,and 
the  lamps  charged  in  the  night  time  ready  for 
use  the  next  day  ;  he  did  not  tbiuk,  however, 
that  the  lamps  could  be  produced  under  408, 
each.  With  regard  to  the  filamenta  in  the  lamps, 
they  were  liable  to  he  shattered  hj  a  heavy 
blow  on  the  lamp;  but  provision  had  been 
made  to  prevent  the  possibility  of  this  as  far  as 
poesibla.  The  filaments  were  reckoned  to  last 
.'iOO  hours  before  they  required  renewal,  whioh 
was  half  the  time  allowed  for  lamps  in  ordinary 
but  they  had  taken  into  consideration  the 
rough  wear  and  constant  use  in  a  colliery. 
During  the  discussion  which  followed,  the 
general  opiniou  was  that  the  cost  of  the  lamp 
would  be  a  serious  drawback  to  its  general 
adoption  throughout  a  colliery ;  but  it  was 
suggested  that  stations  might  be  fitt^^d  up  with 
them  iu  variooB  parts  of  a  colliery,  where  they 
would  be  available  in  the  case  of  an  accident 
which  had  put  out  the  men's  ordinary  safety- 
lamps,  whilst  for  exploration  purposes  afterac 
explosion  they  would  be  ?ery  valnable.  The 
object  of  an  electric  safety-lamp,  however,  ii  to 
get  rid  of  the  risk  which  is  believed  to  attend 
the  use  of  the  ordinary  forms  of  so-called 
safety-lamps,  which  are  safe  enough  i 
conditions,  but  which  are  not  proof  against 
conditions  that  sometimes  arise  in  fiery  work- 
ings. Many  contend  that  the  Morgan  lamp  is 
perfectly  sate,  aud  in  a  lecture  delivered  the 
other  day  in  the  Durham  College  of  Scii 
Mr,  W.  Mawer  stated  that  the  Profe^or  of 
Mining  at  the  Yorkshire  College  had  thoroughly 
tested  the  lamp,  and  declared  that  it  oould  not 
be  exploded  uider  any  conditions  which  had 
ever  be«i  knoira  to  ooonr  i"  tie  min™  i'  l«at 


«,  had  condemned  certain 
lamps,  including  the  Djv;  aud  the  Clanny,  and 
'  had  been  to  many  people  a  matter  of  loi- 
ise  that  the  new  Mines  Kegnlatiou  BUI  did 
_jt  propose  to  prohibit  the  use  of  thoae  lampi. 
The  Itoynl  Commission  condemned  those  lamps, 
yet  they  remained  iu  common  use  in  many  piU. 
Many  believed  that  if  these  lamps  were  pisced 
in  bonuets  they  became  safe  lamps  ;  but  ht 
proceeded  to  dispel  that  idea  by  causing  explo- 
sions with  the  bonneted  Clanny,  the  Davy,  and 
the  Gray  lamps  respectively,  in  au  inaUuit; 
while  the  Marsaut  and  other  lamps  would  yield 
I  than  a  dozen  seconds.     The  same  tas^ 

applied   to  the  Morgan  lamp,   gava  no 

such  unsatisfactory  result.  Tet  the  Morgan 
vas  an  ordinary  gauze  lamp,  with  ootfaiaf 
iboutitof  an  unusual  character,  except  tbu 
while  being  uu  eminently  practical  lamp  it 
could  not,  under  any  natural  conditions,  cauieu 
eiplosion.  Theexperiraents  madeat  theNeeps- 
eud  Gasworks,  however,  are,  we  think,  aon 
trustworthy  than  any  yet  mode,  and  we  there- 
fore describe  the  arrangements  and  the  resnili, 
given  by  the  ShfJtUtd  Indi'jienden'..  with  th> 
timation  that  Prof.  Lnpton,  of  the  YoAnhire 
College,  carefully  examined  the  testing  appara- 
tus and  the  anemometers  naedto  measure  tlia 
velocityof  theair-current.Thetestingappantili 
'  built  of  strong  boards.2lft.longandl3in.higi 
/  Din,  wide  inside.  The  air  is  blown  into  one 
end  of  this  tube  by  means  of  a  fan,  uuder  pra- 
iu.  of  water  gange,  Ita  eotty  ii 
regulated  by  a  flap  valve,  the  aiis  of  which  ii 
furnished  with  a  pointer  indicating  the  nam- 
ber  of  degrees  the  valve  is  open.  The  gu  ii 
delivered  from  an  annular  nozzle  sorroundiD; 

-pipe  under  a  pressure  of  Sin,    The  air 

and  the  gas  pass  along  the  tube  to  the  oppuiB 
end,  where  the  lamp  under  test  is  placed.  Tbt 
sides  of  the  tube  are  furnished  with  stmii 
plate-gloss  windows  so  that  the  lamp  under  tot 
from  the  ontaide.  The  top  of  tli 
tube  is  furnished  with  a  number  of  irot 
skeletfln  doors,  which  hold  strong  paper  pantli 
pojition  when  clamped  down.  WheaaUop 
plodes  the  gas,  these  papers  are  blown  cai, 
aud  the  apparatus  is  not  injured.  In  the  tat* 
(he  lamp  was  placed  in  the  box  in  front  of  the 
glo^  pane,  the  lid  clamped  down,  and  th^ur 
turned  on.  As  soon  as  tbe  proper  pressure,  u 
shown  by  water  gauge,  waa  obt&ined,  everytmi 
cleared  away  from  the  platform  and  the  pi 
waa  turned  on.  Tbe  flame  of  the  lamp  genu- 
al ly  elongated  and  disappeared  into  the  uppo 
part  of  the  lamp.  There  was  a  suspense,  dniijig 
which  lOsecoadsseemsalongtime.and— b«n(! 
Out  rasbed  fire  through  the  burated  pifen, 
Some  lamps  did  not  fire  under  this  test,  utl 
were  allowed  to  remain  in  the  box  a  consdtr- 
able  time.  The  following  notes  were  Ukeo  V 
Mr.  Camptiell,  the  manager  of  the  gas-irD^i 
jointly  withMr,  Laveriok,  a  mining  engineers— 
L.l.Mt>^.— Meuseler :    iastutlr. 


'at«r  gangs,  1-ii 

HOTAL  Commission  Lakps. — Gray's:  wo*l^ 
at  burn  in  wind.  Harasut:  llwc,  water  gup. 
2in. ;  Ertd  the  gas.  Kvan  Thomas ;  Smin,  "» 
ingc,  Z'Siu.;  gas  burning  inside,  glua  oackss, 
ery  hot  when  tak«D  out,  aid  nut  fire. 

Bonneted  MKcaBLBHS.— (o)  From  Biiadw: 
■ould  not  burn  ia  wind,  (ft)  Prom  ThomdiS^ 
gsage,  2-Gin. :    Grtd  (a 


•aittae 


2!lin, ;  fired  gas.  (d)  Barrow  Hemstite:  7«a. 
water  gauge,  a-7iu.;  fired  ga*.  (e)  Msraicr'r 
lIsao^wiilBrgiuge.a-lin,;  fired  gas.  </)  D»™« 
Aibworth:  3>ea.,  water  gauge,  2-tin.;  fiiM  pa 
(u)  Davis's:  7iB0.,  water  gsuge,  2-4in.;  fired  (M- 
lAjAldworke;  Kmin.  IOmd.,  water  gauge,  I3ia; 
did  not,  gas  burning  teably. 

Other  Lamps,— CliBord's:  water  gwgo.M'a^ 
all  out  instsntly.'Bounettcd  Clauny  :  Stsce,nUr 
gauge,  2-4ia-;  fire^  gis.  Wm.  Morgan's:  Imiu-Twc. 
water  gauco,  2'l>ia. ;  fired  gaa.  Riobord  Fflrdit* 
Victoria,  No.  [ :  would  not  barn  iu  wind.  RitJun 
Purdy's  Victoria.  So. 3;  atoin, water g»oge,J*i»-: 
no  exploiion,  gloss  oraeked,  gas  baiainf  uuui. 
Riohard  Purdy'.  Viotoria,  No.  8,  3i)«,  mm 
gauge,  ^-Gin. ;  firad  ga>.  Jsok  ;  I2s«!.,  waMsfian 
2910. ;  exploded,  Cliflord'a:  ImiD-,  water  ftsJK 
■iVia. ;  all  out  iDitaBdy,  Foster  and  CaldrvW: 
Uses.,  water  gsnga,  l'7in.:  exploded,  W.  But- 
brook:  Jmin.,  water  gauge,  3-3in. ;  all  oat  '! 
fining  plug,  Hardy's:  Bjeo.,  water  g»ij«a,  bi.: 
firrd.  Dduld'i.  fromBokiiigUniCullsiiM:  MWU 
water  gauge.  '2in.;  fired,  Fratcstor  lamp,  *>'* 
corrugated  bonnet,  Sseo.,  water  gangt, 
filed.      Wkittaku  '     "  •■      ■       -    ■- 


WhiHiktr    and    "-^HfiiH  -    Imlh,"***  U 
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bnrnuig  iniids,  glut  crioksd.  Huunt :  ITmO., 
water  gmnge,  !-4iD. ;  fired.  Hud;:  Nd.2,  lliM^ 
wktor  gauge,  2-6.  J  fired. 


A  POWIBBPUL  GALVANIC  BATTXR7. 

AMONGST  tba  manj  olaimuiU  lor  im- 
provemenU  in  galv&nia  bstterieB  we  note 
th&t  Ur.  Alfred  Doa  tud  Hen  F.  Haielaohor, 
of  Fmnkfort  on  the  Mkin,  have  patented  a 
oombituttioii  for  which  thev  claim  the  high 
B.H.F.  of  2-6  Tolta  per  oell,  while  in  conse- 
qnenoe  of  the  small  recistmce  of  the  eioitiag 
knd  d^lariaing  liquids  employed,  the  strength 
of  onnent  is  verj  oooBlderable.  Horaovei, 
notwithstanding  ite  considerabls  power,  the 
elenieDt  is  so  oooBtant  in  ita  action  that  it  may 
be  utad  with  great  advantage  fof  electric 
UgbUng,  or  tor  driving  motors.  The  new 
element  oonueta  of  a  carbon  negative  eleotrode 
having  as  depolarising  liquid  nitto-hrdroohlorio 
ftoid  (aqna  regja)  either  alone  or  mixed  with 
ferric  chloride.  As  positive  electrode  in  the 
other  oell  lino  is  employed,  or  any  other  metal 
soluble  in  soda  lye,  or,  at  any  rate,  on  closing 
the  oirooit,  and  as  exciting  liquid  soda  lye  of 
greater  or  leas  concentration  U  used.  The  | 
ohamioal  action  of  the  element  is  aa  follows ; — 
The  sine  is  oxidised  b;  the  oxygen  evolved,  and 
tlie  oxide  formed  is  diasolved  by  the  soda  lye, 
while  the  hydrogen  is  at  once  taken  np  by  ttie 
•qua-regia,  forming  hydrochloric  aaid  with  it« 
chlorine.  In  the  gradoal  decomposition  of  the 
aqoa-regia  there  ia  produced  ohlorine  together 
with  chloro-suta  ■  nitrous  aoid  and  ohloio-nitrouB 
a«id,  which  can  also  give  up  their  chlorine. 
'When  the  aqua-regia  is  s«tarated  with  chlorine 
Ite  decompoeition  oeoses,  and  only  begins  again 
with  a  fiesh  prodaction  of  chlorine,  or  of  the 
two  above-named  oomponnds,  when  the  free 
chlorine  first  evolved  ia  taken  up  by  hydrogen 
cr  any  other  body  that  absorbs  chlorine,  such 
as  ferrous  chloride.  Aooording  to  thequantity 
of  hydrogen  evolved  by  the  action  of  the  ele- 
ment, the  development  of  chlorine  is  pro] 
tional  to  the  absorption  of  the  existing  ' 
chlorine,  and  this  laats  as  long  as  any  aqov 
ngia  exists.  With  the  presence  of  ferric 
chloride  the  depolarising  process  may  be  oon- 
sidered  as  consisting  in  the  redaction  ol  ferric 
chloride  to  ferrous  chloride  by  the  hydrogen, 
with  formation  of  hydrochloric  add,  the 
ferrous  chloride  being,  however,  at  once  re- 
converted into  ferric  chloride  by  the  chlorine 
of  the  aqna-regio.  This  takes  place  as  long  as 
there  is  any  trace  ol  the  squa-regiii  present. 
Only  after  this  has  disappeared  does  a,  per- 
manent formation  of  ferrous  chloride  begin, 
combined  with  an  increase  of  resist&noe  in  the 
element.  Bnt  this  doesnot  ooonr  aslongaaalt 
the  iron  is  present  in  the  form  of  ferric  chloride. 
It  is,  therefore,  advantageous  always  to  have- 
Ki  excess  of  aqna-regia  present.  The  addition 
of  ferric  chloride  has,  therefore,  the  important 
object  of  enabling  the  element  to  be  ntlliaed 
to  the  tallest  possible  extent  withont  increasing 
the  resistance,  which  explains  the  leason  why 
»  mixture  of  aqua-regia  and  ferric  chloride 
renders  the  element  more  constant  than  when 
aqua-regia  alone  is  nsed.  The  addition  of  th& 
ferric  chloride  has,  however,  also  the  important 
advantage,  that  by  means  thereof  a  too  rapid 
mingling  of  the  inner  and  onter  liquids  is  pre- 
vented. This  is  partionlarly  important  when 
Rcarbon  cell  is  used  in  place  of  an  earthenware 
oell,  in  consequence  of  the  greater  porosity  ol 
the  former.  On  the  ferric  chloride  mixing 
with  the  soda  lye  in  the  walls  of  the  porouA 
cell,  oxide  of  iron  is  formed  whioh  fills  ap  the 
larger  pores  withont  materially  interfering 
wiUi  the  necessary  contaot  and  without  in- 
creasing the  resistance,  which  is  rendered  very 
■mall  by  the  good  condnction  of  the  carbon 
cell.  In  addition,  the  oxide  of  iron  assists  the 
depolarisation,  and,  therefore,  also  acts  bene. 
finally  in  this  respect.  As  the  hydrochlorio 
aoid  is  always  formed  afresh,  it  Is  advanta- 
goons  to  use  aqua-regia  containing  much  nitric 
ad^  or,  in  replenishing  only  to  supplement  tbe 
nibrlo  aind  consumed.  The  very  high  electro- 
■lotlve  force  of  the  element  is  caused  by  the 
taot  OiMt  to  tbe  electric  tension  between  metal 
•ad  carbon  th«m  is  also  added  that  existing 
' «  aqna-regia  with  ferric  chloride 
la  lye-  If  it  is  desired  to  avoid  all 
g  working,  the  hydrochloric  acid  of 
(ia  may  he  replaced  by  chromio 
M«t«.    In  tUa  case  no  prodnotion 


of  free  chlorine  ensues,  and  any  nitrous  add 
fumes  are  at  once  absorbed  bj  the  chromic  aoid. 
The  depolarising  action  of  the  nitric  acid  will 
then  be  aosisted  by  that  of  the  chromic  aoid. 
In  this  oaae  platinum  or  alnmininm  may  be 
used  in  {dace  of  oatbon. 


THI     BTX&X08C0PX    ASD     ITS 
APPLICATIOHS.' 

^StitUiimed  frimp.  384.) 

AYEBY  simple  form  of  iostrament,  and  one  ol 
oieBt  ooaveaienos,  whioh  leaves  the  handi 
peif BOtly  free,  and  whioh  anyone  osn  adopt  to  bii 
own  intaiooDlu  diiUnoe,  is  that  of  siMotadea  with 
itereoioopii 


'f'"  so  (hat  the  eyw  may  look  through  the  marmni  of 
^'^^  the  lenses  instead  of  through  the  oeutres.  Bat,  it 
~""  may  be  asked,  if  tbe  instrument  does  so  mnoh,  what 
becomes  of  the  oriterion  of  musonlsr  aflort  in  the 
movement  of  the  axes  ?  We  will  see  that  there  u 
■till  residual  work  of  this  kind  to  be  aooompliahed, 
beoause  of  the  impoMibility  of  tbe  eiaot  sUMrposi- 
tion  of  dissimilar  piotnrei.  Let  ni  see,  therefore,  la 
what  tbis  dissimilarity  ooniiiU.  and  ho*  it  may  be 
best  stated  lor  onrparpoiBS.  Let  m  take  »«  a  very 
simple  subject  the  loreen  of  vertical  hees  as  oar 
backgronna,  for  oonveuienoe  of  referenoe,  and  tbs 
rod  with  an  arrow  of  blaok  eardhoard  several  feet 
in  front  ol  it. 

Upon  looking  at  it  flnt  with  one  eye  open,  and 
then  with  the  other  eye  open,  while  the  bead  is 
kept  in  a  fixed  poailion,  it  will  be  noticed  that  the 
proieotion  of  the  arrow  referred  to  the  same  line  on 
tbe  soiaen,  will  be  f  nrtber  to  the  left  when  looked 
at  by  the-rigbteye  than  when  looked  at  by  the  left 
eye.  Or  we  oan  say  that  in  right^eye  piotores 
obieets  in  the  foregronnd  are  further  to  left  ol 
the  same  object  in  the  baakgioaud  compared  with 
tbe  left-eye  picture.  So  in  tbe  diagram  (Fig.  6) 
the  upper  pair  of  diagrami  would  represent  righl 
and  left-eye  diawingi  of  a  ooncave  frnstrum  of  * 
ooae  because  the  centre  of  the  smaller  baae  in  ous 
case  ia  further  to  the  right,  and  in  the  othsr 
farther  to  the  left  oompaied  with  the  oentresjtf 
larger  baaes. 


the  conaatness  of  the  mounting  of  tbe  plctores 
stereograph,  serves  just  as  well  to  answer  a 
very  natural  query  that  arises  here,  as  to  the  effect 
of  Incorrect  mounting  —  of  tranipesition  of  tbe 
piotnles,  thus  preasntlog  tbe  left  eye  tbe  riRbt-eTS 
piotnie,  and  at  tbe  same  time  the  right  eye  the  left- 
eye  piotare.  This  would  simply  rerene  the  ordei- 
of  the  distwoea  bstweeo  similar  poiats.  Objtots 
In  tbe  foregroned  would  now  be  further  apart  than 
objecla  in  Uie  baokground.  The  binocular  combi- 
nation of  these  by  means  of  tbe  itereoacope,  by  its- 
inexorable  method,  would  reverie  tbe  natural 
dlstanoas  of  the  objeota  from  tbe  eye.  Objects  in 
tbe  baokground  woiud  be  breught  te  tbe  front,  and 
those  in  we.  fongroond  be  caused  to  recede  Into- 
the  distance.  Forms  would  be  inverted.  Sleva- 
tioas  woald  be  oonverted  into  depressions,  and 
depressions  into  elevations,  relief  latc  intsgUo. 
This  false  eSeut,  called  Headoioopio  eSecL  to 
diatingniah  it  from  the  oidlnary  ttereoidopis  eneot, . 
is  one  of  tbe  most  interesting  facta,  and  one  most 
strongly  oorroboratiTe  of  the  theory  of  the  stereo- 
scope. It  also  opeas  up  a  fmitfid  field  for  experi- 
ment and  investigation,  sometimes  diisppointlDg 
OS,  but  olteeer  aflording  remarkable  surprises  m 
spite  of  ail  ground  lor  antioipation.  In  Fig.  5 
you  will  readily  notioe  that  the  tramposition  of 
tbe  diagrams  of  either  pair  will  prodnee  the  other, 
with  the  reversed  itcreoeccpic  effect.  So  the  mo^t 
complicated  photographic  itereogrsphi,  with  every 
variety  of  object,  and  sU  their  wealth  of  detail — 
landscapes,  iotencrs,  statuary,  apparatus — if  cut 


forf 


This  rule  applies    ui  vu-..>,  ~  — r- 

cated  suhjeoi,  and  would  enable  anyone  to  assort 
unmounted  photographic  stereographs,  as  has  often 
been  my  own  praotioe.  Bnt  it  wUl  answer  our 
purpose  better  to  dosorlbe  tbe  oompleted  stereo- 
graph—the pair  of  pictures  mounted  properly  upon 
a  card.  In  this  case,  we  see  at  once  that  similai 
points  in  the  foregronnd  will  be  nearer  together 
than  similar  pointa  in  the  background.  Thus,  we 
might  say  that  in  the  stereoscopic  diagram  of  the 
oouvex  frustam  of  the  cone  the  centres  of  tbe 
smaller  circles  are  Dearer  together  than  those  ol 
the  larger  olreles.  Thus,  as  we  measure  with  ■ 
pairof  oompasaesthe  diitanoes  between  the  similar 
points  of  a  more  complicated  stereograph,  passing 
torn  objeots  in  the  immediate  foreground,  ihere 
will  be  a  gradual,  sligbt,  but  very  perceptible,  in- 
crease in  Uie  distsnae. 

Now  to  return  to  oar  simple  diagram  (Fig.  S, 
p.  883),  and  regard  both  sides  of  it.  Two  of  the 
squares  will  be  seen  to  be  nearer  together,  and  m 
tbe  Btereosoope  binooular  oombination  will  take 
place,  and  tbe  difFereuoe  assert  itself  by  iavariable, 
auoontrollable,  persistent  location  of  that  square 
in  front  of  tbe  other.    This  rule,  whicb  serves  to 


apart  and  transposed,  should  manifest  a  similar 
effect.  The  ordinary  stereographs  in  the  market 
answer  very  well  fur  experiments.  But  sll  wUl 
not  be  found  to  reipond  to  our  statement.  In 
many  cases,  eapeeially  when  persons  have  not  been 
apprised  of  tbe  change,  and  are  nnaocnstouied  to 
oritioal  uie  of  the  inttrument,  the  stereoscopio 
effect  wUl  apparently  persist,  not  ss  itrikinsiy, 
perhaps,  there  may  be  an  eipresaiou  of  dlssatiafao- 
ticin  on  the  part  of  the  observer  in  oomparison  wilb 
some  other  stereographs,  aeoompsnied,  it  may  be, 
with  the  statement  that  it  appears  belter  with  one 
eye  thau  with  Iwth  ;  bnt  the  trees  in  front  of  the 
cottage  rcfuie  to  recede  behind  it,  the  portico  will 
not  move  to  tbe  rear,  and  tbs  sloping  lawn  in  front 
not  slope  to  the  rear,  at  an  opposite  angle,  as  they 
all  should.  Neither  wilt  a  fsas  appear  as  a  mask. 
This  resnlta  simply  from  tbe  struggle  between  what 
is  usual,  and  natural,  and  antioipated,  and  what  is 
imusual  or  uanstoral,  and  often  *^«"   ~' 
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cdiud1&Uv«  effect  of  all  ths  moDoonlu'  oiit«i 
dUMuce  and  form.    Than,  that  the  tre»  bI 
recede  ba^aad    the  ootUige,    impliea  not   oc^    _ 
TiolatioD  oi  ordinat;  penpeotive,  but  an  nnQatarsl 

nppeaiance  of  tr»QspB "-   "- -  "  - 

olt«D  after  prolonged 
ohuacter  of  the  binoDnlar  criterion,  its  eatire  inde- 
pendenoa  of  the  conditions  of  ordinary  parspectiTe, 
iQUiifeiti  it«e1f,  £tBt  in  a  reeogniBcd  peraiite--  '- 
ths  diBpoiition  of  lome  object  in  the  baokgnii 
itart  to  the  front,  u  binoealai  perspective 
bean  all  ordiiui;  perBpeetive. 

At  firat  it  may  be  Bach  objeclj  aa  do  leut 
violence  to  our  preooDoeiTed  nociona  of  poaition, 
and  finally  all  Kill  come  into  the  moet  unnatural 
positiona  u  demanded.  Bat  thii  control  oTer  na  of 
what  ia  nanal  in  appearance,  which  we  found 
applied  to  the  objeota  themaelves,  when  viewed 
with  one  eye,  ua  in  the  mould  whioh  I  exhibited 
^hich  appeared  to  be  a  leliet,  appliea,  In  many 
CBsea,  even  to  the  atereographa  c'  " 
The  stereograph  of  the  mould,  ei 
dues  nut,  at  first,  maoifeet  its  true 
of  courae,  it  would  be  eipeoting  toi 
tranapused  stereograph  of  the  medallion  should 
a)>pear  as  a  mould.  But  frequently  when  difficulty 
haa  been  cipeiienced  by  individuals  in  obtaining 
pjeodoaoopic  effect,  I  hare  sucoeeded  in  causing  ii 
to  appear  at  once  by  pUoing  the  fflmiliar  object  it 
an  numnal  position.  Br  simply  tnrning  tht 
pteudogTBph,  us  we  may  call  it,  upside  down  m  the 
alereoacope,  iU  true  character  will  oftea  appear. 
Thus  the  atereograph  of  the  mould  upside  down 
occaaioda  do  difficulty,  and  then,  generally,  when 

placed  in  its =-=--  ■--'■■■ 

Oi  a  mould. 

its  ehaiBcter  ia  the  stereoeoope.  Again,  by  taking 
adTftotage  of  aocidental  feature*,  for  eiample,  the 
tacks  by  which  it  is  fixed  to  the  support  or  the 
knot  on  ■  cord,  these  readily  assume  their  proper 
poaitioQi,  and,  iosignifioaat  a>  they  are,  drag  the 
whole  piotnie  into  proper  relief.  Nuth.ng  eihibiu 
more  olearly  than  such  facta  ea  tbeae  the  eSect  of 
the  moat  minute  conditions  in  stereoscopic  vision. 
In  the  photogiBph  upon  the  screen,  a  oombiaation 
has  been  mBde  upon  a  table  of  objeola  of  wood, 
metal,  and  glass,  some  with  peculiar  lustre,  of 
familial  and  unfamiliar  forms  and  aiies,  and  with- 
OLt  marked  background.  It  fomu  ■  beantiful 
stereograph.  BHt,whBnnioontedpseudoBoopio«lly, 
at  hrat  it  is  very  unsatisfactory,  persons  lomatimes 
stop  and  wipe  the  glasses  of  the  atereosoope ;  bat 
flnolly,  as  a  rule,  the  object*  arrange  themselves  in 
icver«eorder,easpeQdea  in  mid-air, on  a  plane  with 
the  reversed  tlope  of  the  table.  The  effect  ia 
magical.  When  great  diSoulty  is  eiperienoed  in 
obtRiniag  it,  simple  inversion  of  the  paeudograph 
will  produce  it,  and  it  will  be  retained  after  it  baa 
been  properly  placed.  Tha  photograph  of  the  old 
jj;lly  mould  on  the  aereen  ia  an  eicellent  subject 
that  yielda  ila  proper  effect  at  once.  It  is  a  auggea- 
tiun  taken  from  Ur.  Carpenter,     There  is  little 

Now,    the    differeneea    between    the    hjnooular 


Bubjecl 


night  e 


The  inhnitesmial  character  of  thi 
tween  the  binocular  picturea,  which  the  eyes  can 
take  hold  of  and  translate  into  distance  and  form, 
can  hardly  be  appreciated  from  mere  statement. 
If  a  aiip,  about  2Jin.  by  2Jin.,  it  printed  from 
ordinary  type,  and  the  type  is  then  diatributed 
and  reset,  as  nearly  ai  passible  in  the  same  way,  an 
impression  from  the  latter  combined  in  the  stereo- 
ioyie  with  one  from  tbe  former,  will  manifest 
diffotences  in  the  projection  of  some  leltert  in 
front  of  the  plane  of  the  paper  and  the  recession 
of  others  beliind  it,  or  even  of  worda  inolmed  at 
different  angles  to  the  plane  of  the  papeiw-effecta 
dnetovaryiogdistances  between  the  similsiletters. 
It  haa  been  proposed  to  test  bank-notes  in  thie 
way.  If  aimilar  halves  from  the  same  plate  are 
combined  in  the  stereoscope,  they  will  remain  flat 
whilst  if  halves  from  different  plates  are  oambiced 
the  minutest  diSerencea  will  manifest  themselves, 
aa.in  the  printed  slips  alladed  to.  So  the  celebrated 
Lbimenti  pictures  in  the  moaenm  at  Lille  whioh 
Hir  David  Brewster  regardedas  atereoioopic matea, 
•n  cloee  ciaminalion  only  eihibil  snob  cSfferences 
as  might  be  eipected  between  any  original  and  its 
copy,  as  they  give  miied  paeudoacopio  and  stereo- 

But  just  at  this  point  photography  oomee  to  out 
aid,  rendering,  with  mathematical  aacnracy, 
mmuteat  differences.  All  that  would  be  uecessacy 
would  be  to  take  two  pictures  from  points  of  view 
about  Sin.  apart,  either  with  tha  same  camera  in 
ancoesaion,  or  with  two  cameras  aiznultaneously  ; 
or,  with  what  is  practically  tbe  same,  the  so  called 
itareiMcopifl  camera,  in  which  case  the  two  pictures 
e  plate  of  glass.    One 

a  is,  that  moving 

"  '  when  the 
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advantaae  of  tbe  doable 
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i«  pieca  oi  glM*,  the  paper 


prints  made  from  them  must  be  ont  apart,  and 
transposed  ia  mounting  for  the  atereosoope.  This 
has  puiiled  many,  for  is  not  the  right-eye  picture 
on  the  right  half  of  tbe  glass,  and  the  loft  eye  on 
the  left  half  ?  Even  Sir  David  Brewster  seems  to 
reason  somewhat  in  this  way  in  his  description  of 
what  he  calls  a  camera  atereoecope,  which  he  re- 
commends very  highly.  He  says,  that  by  com- 
bining the  two  pictures  on  the  ground  glass  of  a 
binocular  camera,  by  means  of  a^enticnlar  stereo 
scope  attached  to  the  back  of  it,  groups  of  figures, 
and  so  forth,  may  be  seen  in  relief— upside  down, 
to  be  sure,  but  in  relief.  It  is  not  easy  to  teat  this 
■tatement  with  the  ordinary  atereoscopio  camera, 
because  tbe  lensea  are  more  than  tbe  ioterocular 
diatBn™apart,and  thesimilar  points  of  thegioand- 
glaaa  picturea  are  too  far  apart;  but  by  cutting  a 
strip  but  of  the  centre  of  the  negative  taken  with 
one  of  these  oumeras,  as  I  have  dona,  and  thus 
briagmg  the  similar  points  within  2Jin.  of  each 
other,  and  then  supporting  the  halves  on  a  piece  of 
plain  glasa,  just  as  they  present  themselves  to  the 

Se  on  the  ground  glass,  and  introducing  them  into 
B  atereosoope,  the  same  effect  should  be  produced. 
It  will  be  found  to  be  paeudoscopio.  If  theaabjcoc 
has  been  carefully  selected,  unmistakably  so  ;  if  a 
landscape,  or  a  portrait,  thediffieulty  before  alluded 
to,  in  obtaining  it,  will  be  experienced.  As  this 
tact  haa  a  bearing  on  other  interesting  applications 
of  the  stereoscopic  principle,  we  may  take 


Let  u 


t  byo 


simple  rule,  that  aimilar  points  of  the  picturea 
nearer  together  will  appear  nearer  the  obaerver. 
Any  change  in  tbe  position  of  the  pictnrea  that 
doea  not  effect  this  condition  will  not  affect  their 
binocular  character.  Now,  what  is  the  character 
of  the  picture, on  the  ground  glass?  Firat,  let  ua 
note  what  preaenlations  of  a  transparent  picture 
can  be  made.  Oa  the  screen  will  be  recognised  a 
negative  of  onr  screen  of  vertical  lines  and  arrow. 
The  letters  have  been  introdaoed  to  indicate 
changes.    Kirat,  then,  we  have  the  normal  poaitiun, 

right  position,  but  as  if  seen  from  the  other  side, 
or  looking  upon  the  face  of  type — say  type  inverted, 
and  laatly,  both  npside  down  and  type  inverted. 
Now,  the  image  of  an  object  thrown  by  a  lens 
appears  upside  down  and  typo  inverted  to  an 
observer  upon  the  same  side  of  the  screen  aa  the 
lens,  or  as  it  would  appear  to  yon  if  the  laatem 
were    projecting    images    from    objects    in  their 

upon  the  screen  were  looked  at  from  the  other  side 
of  the  screen,  they  would  still  be  upside  down,  but 
the  type  inversion  would  be  corrected ;  they  would 
only  ue  npside  down,  like  a  negative,  upside  down, 
■nrf  „i,i.  .^..  «T_,  .;...  j^„m  jp^_  which,  by  simply 
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tailing  two  stereoscopic  pictures,  whioh  are  properly 
placed,  and  turning  each  tor  itself  upaide  down, 
we  can  change  the  relation  between  the  distances 
of  aimilar  jioiais  in  the  picturea;   those  that  were 

r  tcgethet  before  will  now  be  further  apart— 

ombination  will  bo  pteudoscopio.  If  it  is  a 
stereograph,  and  we  fasten  the  pictures  in 
new  positions,  no  turning  of  the  whole  com- 
lon,  no  mode  of  looking  at  it  from  front  or 


bus  the  pictures  on  the  ground  glaas  of  the 
lereosoopic  camera  are  simply  upside  down.  Pig. 
,  ft;  if  each  could  be  turned  right  side  up  for  itself 
le  combination  would  be  stereoacopic ;  unless  that 
I  done,  the  combination  most  be  pseudoscopic. 
{ToUeonclaJtd.i 


THE  PHOTO -SALTS  OP  SILVER 
AHD  PHOTOQBAPHY  IH  HATXTRAL 
COLOURS. 

DHEresearcheswhichMr.  Carey  Lea,  of  Phila- 
delphia, has  recently  published,  having 
ferenoe  to  the  identity  of  the  photo-salla  of  silver  , 
ith  tbe  material  of  the  latent  photographic  image, 

uch  further  towards  that  much-desired,  but 
emiagly  impassible,  result,  photogrsphy  in 
itoral  colours.  We  make  the  foUowing  eitraot* 
[rom  a  paper  by  Mr.  Lea,  in  the  PKotngraphic 
iVtu-i: — If  we  eipose  silver  chloride  precipitated 
Lcess  of  UUl  to  light,  we  get  a  deep  purple 
lubsUnce  which,  bailed  with  dilute  nitric 
ivea  ap  a  little  silver,  at  the  same  time 
lat  lightening  in  colour,  and  forming  a  dull 
purple  material  which  cloaelj  reaemblea  some  of 
the  tormsof  photo-chloride  i  mostly  those  produced 
by  the  action  of  aodic  hypochlorite  or  of  ferric- 
chloride  on  metallic  ailver.  It  ahows  the  tame  ' 
with    ammonia    that    they   do.     The 


brighter  ooloared  photo-chlorldea  mre  not  fotaad 
by  the  action  of  light  on  silver  chloride.  Bottheta 
brighter  coloured  chlorides  can  alao  be  shown  to  ke 
formed  through  the  action  of  light.  Host  aaltaof 
ailver  darken  by  exposure,  and  when  these  dark 
producta  are  treated,  first  with  HCI,  and  then, 
after  thorough  washing,  aro  boiled  with  dilot* 
nitric  acid,  we  can  obtain  results  perhaps  ki  varied 
as  those  arising  from  purely  ohemiosl  artkm. 
Silver  Oxalate  exposed  for  two  days  to  annahiiw, 
covered  with  water,  and  with  frequent  agitatiofe, 
changed  to  a  deep  brownish  black,  which,  by  traat- 


this  product  w 


deep  ooppa-«3 
■.    Tbit  rod  sob- 


colour,   the  acid  takin^  -^ .__     .      ._ 

stance  dtaaolved  ia  ammonia  readily,  loaviii  s 
small  amount  of  black  rcaiduei  the  same  witt 
sodium  hjpoBulphite. 

(This  exam ination,  made  a  year  ago,  haa  recently 
been  repeated  wiib  a  view  to  obtaining  a  qoantila- 
tive  determination  of  the  proportion  of  Ag^ 
contained  ia  the  red  product.  The  expoanrewaa 
for  about  a  day  ;  the  oxalate  at  tbe  end  of  tha  Or 
poBcre  seemed  absolutely  black.  Aftor  brtabnial 
with  UCl,  it  assumed  a  purple  black  ahade.  After 
thorough  washing  and  boiling  with  dilate  nitik 
acid,  which  removed  a  large  quantity  of  silver,  ps- 
' twelve  or  fifteen  per  cent,  of  the  entire  qusn- 

. ,  it  had  a  fine  lilac  purple  colont.  Aoalytia 
showed  that  it  contained  about  one-half  of  oae  p« 
cent,  of  aub-ehloride.  or,  more  exactly,  0-4^  persat 
Ag,Cl  was  foand.)  The  red  chloride  thus  obtaiaad 
from  silver  oxalate  not  indy  doaely  resembles  tk 
red  chloride  obtained  by  means  eiolativriy 
chemical,  but  shows  tbe  same  behavionr  to  reagents. 
Treated  with  ammonia  it  dissolves,  leaving  a  blaA 
residue.  The  formation  of  thia  residue  takes  place 
precisely  in  tha  same  manner  with  both  aubstaieca 
As  fast  as  the  material  diEaolves  the  liquid  beconxa 
clouded,  and  an  eitremely  fine  black  sabataoei 
seems  to  form  within  it,  which  gradually  faUi  ta 
the  bottom.  Treated  with  solutioas  of  tbe  alkaliM 
haloids,    the    red  chloride  derived  from  eipcatd 


tiangei 


after 


four  hours'  contact  with  potassio  chloride,  aal 
becomes  paler  and  more  lilac  aader  pMaMii 
bromide  ;  under  potassic  iodide  beoumet  graf, 
These  reactions  correspond  with  thoas  of  tla 
photo-chloride. 

5i7rer  Fhoiphate  belongs  to  the  more  sensitiia 
silver  salts,  and  easily  darkens  in  snalight.  Ia  a 
tew  hours  it  becomes  greenish  all  throngh,  aftd 
which  further  exposure  produces  little  visiUs 
effect.  This  product  becomes  with  HO 
quickly  grey,  and  by  treatment  with  aitrie  sol 
after  washing,  light  pink.  Silrrr  Tartratt,  bj 
exposure  to  sun,  became  quite  black.  With  HU 
thia  changed  to  rtddish  grey  or  dull  pink.  TUl 
product  well  waahed,  aad  let  stand  with  cold  nilw 
acid  1-36,  became  first  lavender,  and  then  lifkt 
pink.     Sili-er    Cart'wiiCty  by   prolonged   expoam^ 

ment  yielded  a  dull  pink  photo- chloride.  SUpit 
Fyto-pAoiphair,  even  by  several  days'  exposure  la 

ocbreous  or  buff  shade.  With  HCI  thia  paased  Ua 
sort  of  salmon  pink,  and  by  heating  a  fewmiaolaa 
with  dilute  nitric  auid,  to  a  beauiif  oi  oopper  shads. 
Sileir  Aaialt  was  singularly  little  affected  by  «» 
light  \  it  looked  blacki!<h,  but  on  closer  inspecuca 
was  found  to  be  very  little  altered.  By  the  saas 
treatment  as  above  it  jielded  a  pale  pink  pbolc- 
ohlcride.  So  tar  as  examined,  all  silver  salts  tb« 
rested  yielded  pink  or  red  photo-chloride. 
These  facts  may  serve  to  show  the  identity  cf 
the  photo- chloride  with  the  principal  product  of 
ition  of  light  on  silver  ohlcrid^ 
s  of  ailver  subseqaently  oonveitid 
should  wish  however,  to  use  thia 
a  somewhat  limited  seasa.  Wba 
the  photo-chlorides  are  formed  by  diSereat  methodi 
~ilhout  the  aid  of  light,  hardly  aay  two  foroiaeaa 

ilour  and  in  proporuou  of  sab-cbloride  ;  but  Ihaj 
iao  differ  in  other  rcapecta,  especially  in  raiitaow 
toreageata.  Some  tDrms  are  far  more  easily  de- 
stroyed by  nitric  acid.  Those  obtained  by  (ha 
f  sodium  hypopbosphite  are  amongst  (bs 

tioo,  too,  in  the  degree  of  their  resistance  to  sin- 
monia.  Very  Bimiliir  differences  are  found  in  ths 
stability  of  the  photo-chlorides  obtained  by  Iks 
action   of   light,     tiume    are    mach    mon    atHj 

obtained  by  tbe  action  of  light  on  silver  chlwide 
resists  ammonia  more  atrongly  than  that  obtaiud 
by  the  action  of  UCl  on  exposed  ailver  oxalate. 
This  last  is  quickly  attacked.  Generally,  1  thiat, 
the  dark-coloured  forms  are  the  most  statde.  At* 
future  time  it  may,  perhaps,  be  poaaible  to  di»- 
tinguish  more  exactly  between  these  varietiAi 
sideration  of  tht  ii 

„  __.    jto-salte  and  the  a 

of  the  latent  image.  Bef on  entering,  howen^  ca 
that  matter,  it  ia  necessary  to deaacibaareaetinlM^ 
ing  to  the  formation  of  these  photo4ill^M*«W 
differing  from  the  reaetiooi  alnMlr  iimiliMii.  r^ 
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phcuphileeierWonsalUof  a 
hud;  jttn  ago  bj  M.  Wocti. 
ulti,  tlioDgh  tilers  la  do  paialleliBm  between  tbe 
two,  bu  enabled  me  to  Gad  a  key  to  lome  of  tb« 
great  diScultiea  of  the  Ut«Dt  image.  A  diluti 
wlatioD  of  lodiam  bypophoipbite,  if  poni*d  ovei 
ft  mau  of  ohloride,  bromide,  or  iodide  of  lilvor 
fotmed  in  the  Bbtence  ot  ligbt,  piodaoea  DOTJeiblL 
efieot,  bat  ha«  tbe  proptrty  of  bringing  theet 
anbetances  into  the  Dauduion  in  whieb  the;  eiiit 
in  the  Utent  image.  Applied  in  etioDa  aolutiob 
uid  wilb  the  aid  of  heit,  it  ptodnoea  browa  pnrij» 
photo-cbloride,  bromide,  and  iodide  of  ailni.  I 
will  hen  briefl;  describe  the  Qnt  of  these  eom^ 
iranndi,  in  order  to  ooDtiuue  the  aeriae  o£  photo- 


ohloridas,  Kod  tt 


» to  tbe  oonsideratioD  uf  the 


Silver  ohloride  freahlj  preoipitaled  with  exeeu 
01  HCi  and  well  wuhed,  plaoed  in  a  fiaik  with 
■trong  aolation  of  bodiiun  bypopbuiphite  and  heu, 
appliwL  begini  to  liackeo  before  the  boiling  point 
l<_re*ohed.      AatuaJ    boiling  for    ten    or    lifceeD 
minutea  gives  a  deep  chocolate  colour.    This  pro- 
doct,  well  washed  and  treed  from  tcnea  of  metallic 
■itver  bj  oantiuna  boiling  with  very  dilute  nit  " 
■aid,  h^  ■  piak,  red,  or   brown  ooloar,  varying 
intenait;  according  to  the  length  of   the   sati< 
Sometimes  a  lavender  ahade  ie  prudaced,  and  tl 
ia  male  apt  tu  be  tbe  caae  when  [he  silver  chlori 
has  been  preoipitaMd  with  eicesa  of  silver  nitn.™ 
ioatend  of  exceas  of   UCL    Silver  determinatioae' 
of  two  apeoimens   of  the  pmihed  product  were 
nude,  indicating  the  preienoe  in  one  apecimea  ol 
I'77  per  cent,  ol  aub-chloride,  ia  tho  other  of  853. 
Bj  the  continued  action  of  heat  fur  many  hunr 
oompletfl  reduction  lo  metallic  silver  takea  pli 

'    i  way  has  generally 
Bulled  with  I-  ' 


Fboto-obloride  obtained  in  tt 


apt  U 


a  would     _ 

poaition,  yielding  white  chloride,  whil.tthe  nitric 
acid  takes  up  small  quantities  of  silver. 
Idantitr  of  Photo-aalta  with  tha  KateritJ  of 
the  Idtant  Im&re, 

It  ia  proposed  here  to  abow:  1st,  That  iu  the 
entice  abaence  of  light,  sodiuci  hypophosphite  is 
able  tu  affect  a  seasitive  film  of  ailver  haloid 
exaotly  in  tbe  same  way  aa  does  light,  pro-lacing  a 
raalt  eyuic„lr„l  !o  a  falc»t  imagtfurmtd  by  light, 
and  capable  of  development  in  the  aame  way  as  an 
kotoal  impraaaion  of  light.  Znd.That  these  two 
•fieots,  the  impreaaion  prodnced  by  hypophoaphite 
and  that  by  light,  comport  themselves  to  reagenU 
eracCly  the  same  way,  and  seem  every  way  iden- 
tical. 3rd,  That  the  image  prodnoed  by  hypophos- 
phite  on  silver  chloride  always  gives  rise  to  a  posi- 
tive development ;  but  on  silver  bromide  may  give 
rise  either  to  a  direolor  revarae  image,  bolA  oftkiK 
^tcti  corrifpbuJiug  nactly  with  limit  qf  light. 
Mote  than  this,  sodium  hypophoaphite  may  he 
made  to  reverse  tho  imsge  proflQoed  by  light  on 
ailver  bromide,  and  oonveraely  light  may  be  made 
toieverse  the  action  uf  hypophoaphite.  So  exact  a 
oorrespondonoo  in  these  remarkable  properties  can 
waroely  lie  furtuituna. 

If  we  form  a  film  of  chloride,  bromide,  or  iodide 
of  silver,  and  with  a  glass  rod  dipped  in  aolntion 
of  hypopboapbite  make  marks  upon  it,  these 
narks  can,  witb  the  utmost  eaae,  be  developed  in 
preoiaoly  tbe  same  way  as  an  image  produced  by 
•ipoaare  to  light. 

A  very  simple  mode  of  operating  ooniists  in  im- 
bibing photugrspbio  paper  with  a  aulntioa  of  an 
alkaline  haloid,  drying,  applying  a  ailver  solDtiun, 
and  then  thoroughly  washing,  all  uf  course  with 
earetnl  exdnaion  of  active  light.  If  the  silver 
aolntion  is  aaidulated  witb  nitric  aaid,  a  drop  to 
the  ooDCe,  tbe  result  is  brighter,  but  this  is  not 
importsnt.  In  any  caae  the  wasbiug  must  be 
thorough.  Marks  made  on  this  paper  can  be  de- 
*elopedwith  Ibe  oxalate  developer  with  tbe  ntmost 
facility.  If  a  strung  aolution  of  the  hypophosphite 
ii  applied  cold,  it  may  be  washed  uS  at  the  end  of 
a  minute ;  but  a  slrunger  impreaaion  is  obtained 
by  allowing  it  to  wait  half  an  hour  befure  de- 
velopiug;  or  the  action  may  be  accelerated  and 
increased  in  strength  by  laying  tbe  freshly-marked 

ner  on  a  hot  snrfaee — or,  better,  by  steaming  it 
jre    applying    the    developer.      A    convenient 
modo  of  Bleaming  it  in  to  lay  two  pieces  ot  gb 


on  a  small  v 


■olDtion  of  KCl,  KIIj 
on  acidulated 


ling,  with  a  space 

I'iper  prepared  with  a 
Kl,  dtied,  and  floated 
liver  nitrate,  and  well 
ung   solutiun  of  hjpT- 


^of  r ,_ „ 

ri^iiilt  in  the  visible    formation  of   tbe  coloui 
phuiu-salta.     It  is  a  matter  of  interest  that  sodii.^ 
hypophosphite,  which  produces  the  above-deaciibed 
eU'eute,  has  no  developing  power  whatever. 

Tl>e  two  impresaiona,  that  formed  by  light 
tbat  by  hypophosphite,  are  similarly  affected  b; 
leuKcnts.  As  an  example  of  tbia  identity  of  effeoi 
Ijtuiiiiced  on  the  two  impressiona,  I  firjt  take  th. 
aetiuu  of  nitric  acid.  Chloride,  bromide,  am 
i'-didc  papers  were  eipoaed  to  moderate  di 9 usee 
li^hr  ^nder  a  screen  with  openings,  for  a  prope: 
tiuii  to  form  a  latent  image,  the  chloride  anC 
br  uiiile  for  four  or  five  aeconds,  the  iudide  foT 
T..™ty  or  twenty-five.  They  were  then  cut  int< 
'U^tvtn,  and  one  half  of  each  waa  soaked  in  stront 
nitric  lUid  (or  five  minutea.  These  halvea  wen 
then  washed  for  aome  hours,  and  were  developed 
iVmg  with  the  halves  not  so  treated.  Itcsull 
liitent  image  on  silver  chloride  alcnuat,  if 
quitt,  oninjnred;  on  ailver  bromide,  somewha-. 
jiiti.'ett<),  bnt  still  strong  j  on  silver  iudide,  enliielj 
ilirKti^yed.  Similar  purlions  of  the  saoie  papers 
u'tr-'i  then  marked  with  hypo  phosphite,  and  >v  ere 
i-ut  into  halves,  and  one  half  was  Eobjecled  to  tbi. 
uutiun  of  nitric  acid  in  exactly  tbe  same  way  a« 
t,h«  previous.  The  result  was  exactly  as  belore. 
Tlie  liypophosphite  marks  on  the  half  of  thf 
chlunde  paper  that  had  been  treated  with  acid 
oame  out  in  development  as  vigorously  as  on  the 
h:ilf  that  bad  not  been  treated.  The  bromide 
paper  showed  the  marks  weakened  hy  the  acid,  but 
~itrong;  on  the  iodide  not  a  trace  appeared. 


1  reaped 


itthi 


;>iated,   the  other  resisted  j    what  destroy! 

The  unpreisions  prod  uoed  by  alkaline  hypophos- 
pliile  upon  silver  chloride  always  give  rise  to 
ilirei;t  images  darker  than  tbe  ground  on  whict 
thi^y  lire  formed.  The  same  substance  produces  ac 
imj>reiiion  on  silver  bromide  which  may,  by  de~ 
itluiiment,  produce  either  a  direct  or  reverst 
iuia^e;  so  that  there  is  a  perfect  parallelism  with 
the  action  of  light.  The  reverse  action  ot  light 
xuinttimes  called  solariaation,  shows  itself  ss  tol- 
luivB ;  A  film  of  bromide  being  eipoeed  to  light 
pirt  covered  by  an  opaque  screen,  the  expused 
puitiun  receives  an  imjirestiou  cspahle  of  develup- 


dthis 


ength  t 


will  develop  Ibe  marks  as  black  aa  ink  on  a  white 

Sound.    The  use  uf  heat  simply  gives  a  blacker 

got  without.  A  similar  result  may  be  obtained  by 
rabetitoting  for  the  hypopbusphite  a  dUute  sola- 
tlon  of  potiah  and  an  Midiaable  organic  snbstuoe. 


srtatn  point,  then  recedes  and  reaohea  a  condition 
Q  which  it  leas  SDBceptible  ot  development  than 
itfure  exposure.  All  bromide  films,  even  unei- 
lu^ed  to  ligbt,  will  darken  in  a  developing  solution 
II  time.  The  portion  that  nnder  tiie  action  of 
ight  liai  reached  tbe  reverse  stuge  resists  tbe 
<:dii<;iDg  aetiiin  of  tbe  developer  better  than  that 
Lhii'hwas  not  exposed  at  ail,  and  consequently 
ppeais  after  development  as  ligbt  un  a  darkgiuund, 
.ud  it,  iberefore,  a  reverau  image.  Aa  to  the  cauae 
£  tlii^aotioL,  weareaayetwhuUy  inthedark.  If 
heuoiitinued  eSeet  of  light  was  aimply  tu  restore 
he  iilfected   part  to  its  original   atnte,  we  might 

iuiteii  action  uf  light  undid  its  own  work.   But  the 
fact  uf  the  reaistauce  to  reduotion   being  greater 
licJore  exposure  shows  that  some  as  yet  ud- 
u   action  of  light  is  in  play.     The  reverse 
i  cannot  be  due  to  oxidation,  aa  has  been  sog- 

I  cannot  oxidise. 

e  reversing  action  of  light  on  ailver  bromide 
ita  counterpart  in  the  action  of  sodium  hypo- 
phusphito.    If  we  take    bromide  paper   (it  is  im- 

ilter  solution  be  applied  brstj  but  fur  these  ei- 
lerimcnts  on  the  reversal  of  the  image  it  is  essen- 
iii  thatapucenentral  silver  solution  be  employed, 
.nd  that  after  the  secund  solution  hse  been  applied 
he  paper  should  be  thoroughly  washed,  all  tbe 
pi'ratiuns  being,  of  oourae,  performed  by  inactive 
i^hl).  if  we  take  such  paper  and  make  marks  on 
t  wiLu  a  strong  solution  uf  bypophoapbito,  and 
hen  throw  the  paper  into  potasaiu-ferrous  Olalate, 
,'e  shall  get  a  direct  development  \  the  marks  will 
IS  etririiger  than  the  ground. 

If,  now,  we  continually  weaken  the  hypo- 
phosphite solution,  we  shall  pretently  reach  a 
-  '--  lit  which  these  marks  are,  lu  development, 
,ingai>hable  from  tbe  ground  on  wbica  tbey 
made ;  but,  contlnomg  tbe  dilution  atill 
ei,  we  presently  reach  a  point  at  which  tbe 
<  teappear,  but  this  time  reversely,  aa  lighter 
1  un  a  darker  ground.  This  result  is  obtained 
aliuut  a  two  per  cent,  solution ;  tbe  first 
luried  effect  cumea  with  a  solution  of  25  or  30 
■ol.,,  so  that  according  as  we  use  the  hypho- 
phuafihite  solution  stronger  or  weaker,  we  obtain 
ii'.'tly  opposite  effects.  Here  the  parallelism  is 
inking,  but  not  perfect;  at  least,  it  remains  to 
le  Explained  why  the  aolion  in  the  two  oases  pro- 

huw  a  perfect  identity. 

Time  will  also  aometimea  produce  the  same  effect 
3  dilution.  Paper  marked  and  pot  away  for 
iveutj'-£uur  or  forly-eigbt  hours,  giving  at  nrat  a 
lueot  image,  may,  after  that  time,  give  a  reverse 


as.     This  effect  is  extremely  nneertain,  and,  I 
link,  exceptional.    I  have  kept  very  many  pieces 


few  became  reversed;  but  tbe  experiment  iteell, 
the  opposite  effect  of  strong  and  weak  solntioi-s, 
is  liable  to  no  such  unoertainty. 

Again,  we  may  make  light  and  hypophosphite 
interact,  and  each  reverse  tbe  other's  action.  Tu 
make  hypophospbite  reverse  the  action  of  light, 
I  take  a  piece  of  silver  hcomide  paper,  fxpote 
it  to  the  action  ot  diffnse  daylight  fur  a 
few  seconds,  then,  taking  it  to  tbe  dark  ruum, 
make  marks  npon  it  with  a  glass  rud  dipped 
in  aolntion  of  hypophosphite.  On  develoii- 
ingwith  potassio-fetrous  oxalate  the  marks  appear 
lighter  than  the  ground.  Or,  what  is  perh.ips 
mure  striking,  we  take  two  pieces  of  such  paper, 

from  five  tu  twenty  seconds  to  diffuse  light,  then 
mske  marks  on  both  witb  a  glass  rod  dipped  in 
strung  solution  of  hypophospbite,  and  then,  after 
allowing  a  few  minutes  fur  the  bypophuaphite 
to  act,  plaoe  them  both  in  a  solution  uf  potassiu- 
ferrous  oxalate.  The  marks  will  develop,  in  tbu 
one  case,  aa  dark  on  a  ligbt  gruund,  in  the  other 
(tbat  exposed   tu  daylight)  aa   light  on  the  daik 

We  have  here  made  the  hypophosphite  imitate 
tbe  action  of  ligbt ;  it  baa  reversed  the  image  ill 
tbe  aame  way  as  would  rcttilt  from  a  prolonged 
Bxpusure  toligbt.  It  will  next  be  shown  thatlight 
may  he  made  to  imitate  the  action  ol  hypopbus- 
phite, and  reverse  the  effect  already  prouoced  by 
tbat  or  other  reducing  agents. 

If  we  take  the  red  ur  purple  ailver  bromide,  pre- 
paring it  with  exctuaion  of  light,  and  tbe  aame  pre- 
caution as  in  the  case  of  a  dry-plate,  and  extend  it 
over  paper  (it  ia  best,  though  nut  essential,  to  mix 
it  with  a  little  gelatine  to  enable  it  to  retain  its 
hold  on  the  paper  in  tbe  subsequent  treatment), 
dry  it,  and  expose  it  tu  light  uuUer  a  screen,  such 
as  a  piece  ot  opaque  stiff  pasteboard  with  openings 
cut  in  it,  then  apply  potassio-ferrons  oxalate,  wo 
shall  obtain  a  very  remarkable  effect:  alt  tbe  parts 
exposed  to  light  take  a  reverse  development,  and 
appear  aa  lighter  spaces  on  a  dark  ground.  And 
this  BOea  so  tar  that  ws  may  expose  till  we  get  a 
visible  and  quite  strong  image,  darker  than  the 
ground,  and  yet  in  development  this  darker  portion 
will  come  out  lighter  than  tbe  gruund.  Indeed,  I 
have  one  specimen  which  shows  almost  white 
figures  on  an  intensely  blitck  ground.  Before 
development  these  light  fignres  were  brawn,  by 
exposure  to  light,  on  a  ruse-purple  ground.     I  have 

then  appears  that  in  all  the  numerous  ways 
hich    it   is   possible    to   compare   the   photo- 

juud  to  be  identical.  The  proofs  based  on 
opment  generally,  and  atpecially  un  the  re- 
i  of  the  latent  image,  seem  very  strong,  and 
receive  additional  support  from  the  exjut 
ity  of  reactions  shown  by  the  photo-salts, 
and  by  the  material  of  the  latent  image. 


ALCOHOL  IK  DISSOLVIIia  ASILmx 

HE  greater  part  of  tbe  aniline  pigments  are  at 

preient   made    "soluble    in   water."     Man; 

kinds  ot  blue,  however,  especially  tbe  pheayl- 
iolet  and  blue,  are  almost  invariably  introduced 
uto  commerce  as  soluble  in  alcohol,  and  repeatedly 
he  complaint  has  been  heard  that  these  dyes  did 
lOt  dye  aa  tbey  should.  The  reason  why  wai 
inknown  for  a  long  time,  until  finally  a  Crefeld 
manufacturer  succeeded  in  discovering  tbe  male 
factor.  The  cause  was  due  to  tbe  alcohol  used, 
which  did  not  permit  tbe  sniline  to  du  its  full  duty. 


dbysc 


ralsi 


id  found  tbat, 
ipecially  the  amaranth,  if  not  treated  witb  the 
tet  alcohol,  free  from  fusel  oil,  became  very 
ritable.  Tbe  method  of  Ibe  dyer  when  nsing 
alcohol  for  dissolving  aniline  is  to  employ  it  of  90 
or  3J  per  cent,  purity,  andCohesttheaurraaponding 
iiolour  tor  a  longer  or  shorter  period  with  it) 
withers  boil  it.  If  he  nses  a  pure  alcobol  no  change 
lit  colour  takes  plaoe,  even  after  ountinued  heating 
(the  writer  prolonged  it  tor  from  eight  to  ten 
hours).  But  when  using  an  alcohol  containing 
fusel  oil  a  change  of  colour  occurred  in  a  propor- 
tiunally  short  time.  Many  colour!<,  especially  the 
'  ve-mentioned  amaranth  (loddisb  violet),  were 
ipletely  destroyed,  and  brown  decomposition 
"    "        "■  iwn.    In  order  to  avoid 


before    being    used,    and     herewith    are    i 
methods,  easily  performed  by  every  dyer. 

(I)  KakblHg   rejf.— This   (est   is  performed  b^ 


BWOLIflH  MPOHAyiO  ASP  WORLD  OT  BCIESCT ;  Ko.  Ufit. 
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loltM'.l  fmii'l  .ill  tliK    iif    imnriM,  will  hatnt  lu   m>I 

l>-«- I.vih "II.  '  -  - 

('■'I  T"  liiniilil"  Willi tm*  if  tha  klflblMl  t>M 

liiili.i|»>'.il>iiiinil  ■iilllnH  '111  MBil  I  iir  a  •Jr''M'>f 

l>Vl lil.Mli.  dmM.    If  ruwl  fill  Jai»in«il,*r  '  " 

.Kilf  t„  iir  I  |inr  iiHIit,,  Iha  ■Iwihiil  will  l>«  Wilr 
|Hiiii«|itll>lt  rni[,  HIiMiilil,  faiiwitnir,  lbs  pcron.  _, . 
■<r  fiiaul !.[[  \m  itJIt  ■niallnr,  illInU  a  l*r(«r  ansntit]- 
>if  nl>i.ihii1  Willi  >li»<it  im  nuhln  ncntlmn'.r*)  '>f 
"■>l"i,  iHllitK  with  ahl'irif'irin,  kn>l  lat  tha  Mtm 
rrai.i.i  wla.  'J'ihI  N...  I  J*  ib>n  f^t'irmr-t  with  thk 
Tsililiin,  1  1-11,1  rniiiiiantaDd  tlili  inathri.1  iit  U«lin(, 
w1il..|i  WH  jmiii'iMl  hj  A.  Jarlmm.  Th*  ('>Jl'<wJn( 
ii*ii  aUii  lin  rHilnil  iiii  !'-'('■>  A  fmriMnlig*  uf  fnol 
nil  III  Uio  ■Indiol  flan  li*  rawifniMd  by  D*rmjttlii| 
a  anMIila  tii  ttaiwrala  tmin  a  waiKr,  Ttia  raaidM 
lif  |iHra  alflobfjl  liaa  uu  unall,  but  ii  will  b«T*  if 
ixniUlnltif  fuaal  iiJI.  (4;  A  riry  k"^!  mttttnd  ia 
l>iN.|il  I  liar  iH>nt,iif  idianiin*]ljinra»Diitie|>(.tufa, 
ftiiil  liaat.  I'lim  aloohiil  muat  unly  aiUiur  to  *  wtrj 
|>a1ti 7HI.1W.  (I'lJ  I)r.Tllliuaniii|irufnHib>(li>aulT* 
>iiia  |iarl  rad  vinlnt  In  tttty  parli  ul  th*  ala^ol  Ui 
Iw  loaloil,  arid  tn  hnt  it  furaomi:  tima,  afUr  bavioji 
n'iUl.arncI  It  wtth  »  atandard  lampla  uf  tbe»D>a 
a>li>ilrillaaa]T«l  in  a  known  KWid  aloufaol.    Aftar 


tanaiidonamrlittle.    Th«  wooden  wi 


lieriphnr  with  a 


Mary  oL  «r  wkal  ia  IwMar  ia 

Bail  ii  hr  Til  of  a  gtM  flame  or  lamp,  w 

■iZ  ha  abi»h»a  ly  Uw  wood.— gciwiftfe  -li 


msruL  m>  scixvtifio  lorn. 


SIMPLE  BACK  GXAS  FOR  FOOT 

LATHBS- 


|ii4illii|r  fur  .>!!.■  half  b.iiir  tli*  eolonr  aboold 
liari.  allFml— lltat  la,  bava  bawima  dittj-lonbing 
ir  raddialt.    (ilj  Kiaallx.  the  folluwing  malbod  i* 


vary  raliabin:— Uake  tliraa  markian  alaat  tnbai 
iba  luwar  twii  are  tu  Ijo  liicalad  ei|aally  fai  apart; 
till.  BjitMr  mark,  however,  aUnd)  au  far  above  tba 
m-nti'artbatllia.il.itanaa  betwasn  Ihelwoiid'iabl* 
Lbat  bHlwarii  tbu  liiwer  and  th*  oentral  mark*. 
Tha  tuiit  lull..  iK  »..iil,  fliled  with  alouhol  up  to  tb* 
liiwar  mark.  n|H)n  tlili  ia  punred  atber,  reaebiag 
oil  U  tba  aentral  mark,  aii'l  .liatille.1  water  ii  Gnallv 
fllleil  In  tu  ri-U'ib  tbs  tup  nark.  Tha  tail  tube  M 
tbrn  nl.ued,  aii.l  thorouKbl;  thaken,  and  tbea  act 
vertlnallr  In  a  .jiilvt  plaea  until  tha  ooutauta  have 
aeiiarat«a  Intu  two  |ilaln1v  paroeptibie  atrata  ut 
nnid.  wbl.th  will  uocnr  in  about  five  minnlei. 
Tlio  luwor  atratum  euniliit*  of  water  and  alDiihul, 
th*  uppur  uf  athrr,  which  eontaiua  all  the  fnael 
oil  furoiarljr  i>reaent  in  tba  aloobul.  By  inclining 
thn  taut  tuba  ciirrf  ully,  tha  ether  la  daoanUd  tiom 


deiir*  't/>  bcTr*  as  teniae  ejliiular  r,i  lara  an  in< 
wba«L  '>r  lam  or  b-yn  a  largv  piece  at  Toof^s 
or  Ileal.    Abj  r,i  :=«•«   bpera^na  req^irta 

■  pe*d  and  itr^cf  drixi^f,  bf'Ji   0'  »hlrfi  an.  , 

piiaiiUa  witboa-.  back  j^r  or  i-j  e^.^iralea:  1  hnt 

back  (ear  ii  aipeaflie.  acd  mrjn  tOLi  Uthaa  would 

ita  appljation.    Tha  txgntiag  ibowi 


niUt 


and  aloo 


flat  iiumeliin  evniioratiDg  dhib.  Tbii,  of  court*, 
inuat  In  ppifui'tly  clran.  The  amall  poroeUindiah 
la  than  hi  upuu  tba  Hati  of  tbe  band,  wharabj  the 
ether  qaivkly  evapuratei.  Tbia  uperatiun  aan  itill 
l>n  avgalerutc.l  bj  a  geatle  tu  and  fro  motion. 
Wlien  tba  elbvr  bu  evaporated  tbeia  will  remain 
upiiB  the  diah  an  anueuna  fluid,  whtah  li  void  of 
uuuDT  if  tbo  aU'uhiil  Ii  perfectly  free  from  f naal 
oil,  but  will  aiiinll  lUongly  of  tbe  latter  if  the 
aloubul  la  impure. 

It  ia  vprj  pt»liable  that  tb*  maDufaaturer  baa 
had  tu  liatan  t<>  many  oomplalnta.  dua  altogether  to 
tbe  nae  of  impure  aloobol.  Lai  tbe  dyer  be  oareful, 
therefore,  t<i  teat  tba  alnibul  ba  naaa  for  diiiolring 
■niline  pitmantiL  lirat,  lu  *ee  whether  it  ia  pure, 
and  Beeood,  whathcr  tha  aloubol  ia  really  uf  UU  01 
9J  per  oeal.  purity,  beoauae  the  mure  dilute  it  ia 
the  aniater  tbe  qaantlty  neoeaaary  furdiaaolving.— 
11.  Rkatxku,  tianalated  in  7'Ae  Dyer. 


erritali  ol 


THE  PATHOLOGY  OP  PATIOOE. 

PROF.  ASliBLO  MOUaO,  of  Turin,  with  tbe 
aid  ul  coidjutora  in  hit  Uboratory,  baa  fur 
)m*   yeara    been  working    at  (he    pbyaiology  of 

I  carried  beyond 
■tage,  at  which  it  it  deoidedly  beneficial,  anbjeoU 
the  blood  to  a  decompoaicg  proarsa  throagb  the  in- 
filtration into  it  of  aubttancaa  which  act  aa  poitona 
— BDbataacaa  which,  when  injected  into  the  cirou- 
lation  of  bealiby  animalt,  indnee  malaiao  and  all 
tbe  tigna  of  eicetaiva  eibaaitton.  Tba  reaeacDhet 
which  aeem  to  juitify  this  ending  are  embodied  in 
an  elaborat*  paper  recently  anbmitted  to  the  Acoa- 
demia  del  Lincei.  and  ahottly  10  ba  made  acceaaible 
in  iu  printed  Traniaeliviii.  Fatigae,  according  to 
ProL  MdtUgWben  incurred  within  limita  regulated 
by  the  resiiling  power  uf  the  auhject,  baa  ita  plea- 

the  orguij  cuDMiuaiueat  that  the  active  dettrac- 
tloa  uf  tiuie  ia  normally  bilanced  by  ita  recon- 

tseiL:  anj  eiail^rttiJO.  It  waa  on  the  aoldiera  uf 
th;  lu'.ian  army  that  Moato'a  expeiimrnti  were 
Ktit.  ami  h?  bu  cuDvinced  bimaelf  that  he  baa 
a:;: red  at  p;i:ti;al  regnlitiuni  aa  to  Ihe  amoontof 
•ser:i.is  Id  be  pat  turth  on  tbe  march,  aa  to  the 
Wi  ii9-.r;9::t:i3  of  tbe  halta  and  ut  aleep,  and  aa 
%:  the  l:i::tt=:=£  ot  the  weight  each  aoldier  ha*  to 
•azrr.  Tsf  -.4£V  f  jr  inatince,  which  tb*  Itelian 
i'lMMi--  :ii'  '.J  tace  in  hli  knap»;k  migbt,  ha 
th:zkt.  bi  i:ri:i-ij-«aily  diapeuied  with.  Again, 
ibe  'ic:iB  ;  .i-r.t  >!  Ine  comparative  gtrength  ut  1 
t^t  ¥ir;ei-«'.:'..'riRlmuilegi.jna[Tand  hia  modem  ! 
:.^-  Dy,  been  neglected  by  Prut.  Uoato, 
ilugicaJ  field  in  1 


a  aimpleand  ineipenaive  device  ^jraecnringaalow, 
strong  motion,  wbicK  it  adapted  to  much  heavier 
work  than  that  commonly  done  on  email  latbet. 
Of  courae,  there  ia  a  limit  tu  the  aire  ot  work  poaai- 
ble  with  a  liRht  lathe,  even  tbongb  provided  with 
back  gear,  tbe  limit  being  determined  by  the 
(trength  and  rigidity  ot  tbe  bed  and  other  puta  ; 
but  almoat  any  lath*  worth  poaaeaiing  ehonid  be 
aufficieDtly  rigid  to  permit  of  boric^  the  cylinder 
of  a  one-bora*  power  engine  and  doing  all  of  the 
other  work  on  aucb  an  engine,  with  the  eiception 
parbapa,  ot  boring  and  turning  the  flywheel.  Tbi 
attachment  it  ao  aimple  that  little  mure  than  a 
ilance  at  tha  engraving  ia  required  to 

tall  idea  of  if«  con 

the  back  ot  the  fact 

wood,  auDb  aa  mapli 

in  diameter  aa  can 

wood  may  bo  fattened  to  tbe  face  plate  by  meat 

of  ordinary  wood  acrewa  patting  through  the  plal 

Into  wood,  or  hy  bolU.     Two   tmall   atraight  la 

■elected  \  one  uf  them  to  he  uaeii  aa  a  tangent  acre' 
Eur  driving  the  wooden  diac,  tha  other  to  be  fluted 
like  a  trap  and  uted  fur  cutting  the  edge  of  the 
Bouden  diac,  ao  aa  to  convert  it  int«  a  worm 
wheel  adapted  to  tbe  tangent  tctew.  In  the  edge 
i)f  the  WDudcu  diac  in  turned  a  groove,  formed  on 
i  oiroular  oncve  of  a  little  greater  radius  than  that 
of  tbe  acrew.    The  icrewa  aia  centred  in  the  latba 


and  application 
lecuredadiiBof  hard 
}r  mahogany,  aa  li 
;  in  tha  lathe.    ' 


led,  a 


a  juur 


.al  ia  torn 


:--.*:f  ir:  t 


tritr  ■.»  ■**."1=   ."..     He  hii  eiaminea  the  rich ly- 
f^Tiji-ii  =:Tis=u  of  antiqne  Boman  armour  and 

^piijtfitj  ta^UTtd  t^TDivb  the  Italian  citiea. 


„  ;d  pulley 
bu  the  shank  ot  une  of  lbs  screwa,  and  the 
joumalled  in  wooden  or  metallic  boies,  ae 
.mall  clips  to  an  uptight  Bupport«d  by  a 
'■tending  aoroas  the  lathe  bed  and  held  in  poaition 
liy  a  bolt.  Tbe  screw  is  now  Qnted  either  in  tbe 
lathe  or  by  means  of  a  file,  tbe  flatea  being  prefer- 
ably formed  On  a  spiral.  The  aciew  it  Ihcnhcated 
red  hot,  plunged  into  powdered  pruaaiate  of  potssb, 
jgain  beated  to  a  red  beat,  and  finally  plunged 
into  cold  water.  Tbia  operation  cisehardena  the  j 
iron.  SI)  tfaat  it  will  cut  the  wood  without  being 
fatily  dulled.  Tbe  tinted  screw  is  now  placed  in 
its  journal  boies,  and  a  round  belt  ia  patscd  from 
the  drive  wheel  nt  the  lathe  over  two  amall  gaide 
pulleys,  supported  at  abown,  and  around  the 
])ullev  on  tbe  acrew.  The  aorew  is  rapidly  revolved, 
and  the  frame  by  which  it  ia  supported  ia  driven 
forward  by  the  tapa  of  n  hammer  until  the  tbreada 
engage  tbe  periphery  of  tbe  wooden  disc.  When 
the  diBD  baa  mode  one  revolution,  the  marka  of  the 
acrew  are  eiamioed,  and  if  they  coincide  where 
they  overlap,  tbe  operation  ia  continued  by 
gradually  tapping  tbe  frame  forward  nntil  the 
■i-rew  hua  cut  as  deeply  at  poasihle  into  the  wood, 

attachment  ia  complete.  Should  the 
threads  iaek  macb  of  coming  together  after  tbe 
diM  ba*  made  one  rcTolntiim,  th*  diao  mutt  b« 


BjdiUa  of  Vfbocan.— A  brilliant  diaeomy 

--hbbuihI  in  the  Enzrent  niunbar  of  the  itiriebs 

£«.-.  CKtm.  G*t.  by  Dr.  Theodor  Cartiu,  wka 

rewrted   in   ptapaii&g  tb*  long^ongbt-fn 

hybrid*  ot  oitiogen   (S*H,)„  BmidogBD,  diamid^ 

oc,  aa  it  ia  varioiiali  t*nn*d.    Tbitit- 

body,  wbiefa    baa    hitherto    baffled  aU 

.  _   U  iaolatioB,  ii  now  ahown  to  be  a  ga^ 

perfectly  itabla  np  to  a  varj  bigb  temperatare,  g| 
a  pefliliar  udonr,  diffaring  from  that  of  amtoonii, 
exceedingly  aolnhle  in  wmter,  and  of  baaic  propcrtiia, 
la  the  eoone  of  hia  work  apoo  tha  diuo-aompoiiBdi 
■A  the  fatty  aeriea,  Dr.  Cnrtloa  troated  diaio-tMit 
eibB  wjih  hot.  itraBg  potaab,  and  obtaintd  Ihi 
potaaainn  aall  of  a  new  diaio-fatty  moid,  whiiA  01 
addition  of  mineral  aeida  yielded  yellow  tabdai 
-  *  of  tk*  frea  diarr  aitfl  On  digeatiog  tba 
aqDcoaa  Hdotioo  of  tfaia  aoid  with  var 
nlphiirie  acid  tbo  oolonr  diaappcard 
withoot  the  nanal  avolution  of  nitrogen;  and 
on  cooling  a  magnifioantlr  orTttalline  inb. 
ttane*  scpaiited  out,  wbica  waa  ifaown  Iv 
atulysia  to  be  no  other  than  th*  aolphaie  11 
amidogen  [SBi)t.  H^,.  Tbeaa  ciyatala  remtn 
nnebanged  at  f&V,  bnt  on  itroagly  heating  over  1 
flame  melt«d  with  eiplcaive  erolntion  of  gta  aid 
depoaiEion  otanlphnr.  On  warming  thia  aaltwiih 
potash  aidntion  the  tree  diamide  (KHi)]  waa  o- 
pelled  aa  a  gaa  which  changed  red  litmna  into  Nat, 
and  rendered  ilaelf  evident  by  it*  irritating  odoeft 
Tbe  gaa  turned  in  oontaet  inth  hydioofalom  aail 
farmmg  the  bydrochlnrlda,  and  on  leading  it  iM 
tntphnrio  acid  reformed  the  anlphats.  It  [la- 
nsi*d  cncrgctio  radncing  propertiea,  rednaif 
Febling'i  and  ammonical  aQver  iolntiona  ia  tka 
onld,  gave  a  denaa  rod  prooipitat*  with  neobal 
copper  anlpbata,  and  formed  ciyatallins  oamponadi 
with  anunatio  aldehyde*  and  katon**.  It  it  vny 
aaldom  that  cbemittry  ia  enriched  by  tbe  diasorar 
of  a  new  gaa,  and  tha  intrinaic  valne  ot  tha  inte- 
tion  of  amidugen  to  both  organic  and  inorgaan 
obemiatry  render*  tha  communioation  ot  Di. 
Cnrtina  one  of  exceptional  and  of  far  mora  IhM 
paaaing  in  threat. — Hatv-re, 

Death  b7  iBleotrlottT. — A  nnmber  of  ii- 
tereating  aiperimenta  have  j  oat  been  madewM 
aucb  electrial  machine*  aa  are  employed  iam- 
dnatriea,  with  the  view  of  detsrmining  ander  whM 
conditions  they  may  beoome  dangeroua.  TbM 
have  been  oondncted  by  M.  D'Araonval,  wbcha 
already  etUbliahed  tbe  tact  that  what  ia  trtly 
dangeroua  where   thaae  macbinea   are  oaediatba 

that    ooeon  at    the  moment  (k* 

:en.  and  in  order  to  annnl  tbia  aittt 
_  ..  of  Tidta- 

metera  containing  acidulated  water  along  th*  esn- 
ducting  wire.  The  new  arrangement  now  ^ 
played  la  at  once  more  simple  and  efficient.  It 
conaiataof  a  V-shaped  tnbe  made  of  an  inanlatini 
anbitance,  which,  att«r  being  hlled  with  meromy, 
is  iuterpoaed  in  the  main  current.  In  order  ta 
doe*  the  latter  it  ia  only  neoeaaary  to  turn  a  lap 
which  ia  arranged  aimilarly  to  tbe  tap  on  a'gaa-pip*> 
In  'this  way  lb*  maobm*  >it  unprimed  wiuoM 
ita  Tjeing    able;to    give  an  ^eitra^  onirait  spark 


glass  tube  ibeing  ifilled  (With  mBroory  and  dippal 
Into  a  raiervoir  containing  the  tama  anbatauosk 
Tbia  tnl»  is  provided  with  a  ground  aloppsr, 
thit  not  only  permitting  tbe  anppccation  of  tha 
extra  ourrent  bnt  also  interpuaing  any  tort  ii. 
cesistance  in  the  current.  Although  theae  detaili 
ippear  rather  techionaJ,  they   relate  t 


s  bronght  1 


. of  electrical  n 

ing,  and  it  is  of   practical   uaa  to  know  that 

la   are  not  dangerona    until  ■  power  ufM) 

1  reached.     It  ia  alto  of  intereat   to  know 

le   mechanism    of    death  variat    with   tha 

uf  the   electricity  need.     That,  with  tba 

inrient  or    with  allsmating  CDirenlt,  than 

J  lesion,  and  tha  patient  can  usoally 

ck  to  life  thrungb  th*  praeiioa  A 

.   ..  ,  ration,  at    employed    in   cawa  of 

Hnam anrlpai.— Tbe  plant  known  by  the  niOM 
of  bnamanripa  amongst  the  nativea  at  Pemisraadt 
uie  uf  by  them  in  casea  of  broncbitia,  catarrh,  and 
alight  hsmorrbagea.  It  baa  been  reeently 
examined  by  Dr.  Zapatei,wbu  employed  an  iafniica 
made  uf  S5  parit  of  tbe  leave*  of  1,000  of  w*l«. 
In  small  dosea  it  quickens  the  cantiac  pnltttHB, 
and  angmenttthe  aecretiuna,  eapeeially  tfaetalira. 
In  larger  d»>ea  it  produces  vomiting  and  tweatug 
tnd  dimioiahea  the  canliao  b«at^  th*  caapuatiiiL 
and  the  tem|>eiature.     In    aata*  of  plaoriay  tiJ 

pnenmoniait  appeara  to ' ■ ' ■■ 

aetion.    ltia,betidea,ai 
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SCIENTIFIC    NEWS. 


AK  amended  orbit  of  the  Great  SontherD 
conet  (1837  a)  has  been  computed  b? 
Hr.  Chandler,  and  the  elemeata  ftre  now  found 
to  agree  oloBel;  with  thoaa  dedaoed  b;  Mr. 
Pinlajand  psbliehed  in  the  MantJilg  Noticei 
of  the  B.A.S.  for  March  last. 

The  RsT.  T.  E.  Eapia,  F.K.A..S,,  has  isaucd  a 
eironlar  auooaaciog  that  bia  aTrangement  with 
the  Liverpool  ABtconomioal  Societj  ceasaa  on 
JtUj  8  uait ;  but  the  NJia.  eqnstoreal  will  be 
employed  aa  heretofore  in  the  obsoivation  of 
red  and  rariubla  Btara,  and  stars  with  lemaik- 
kble  Bpectra,  &.a. 

According  to  Che  obaerrationa  of  Prof,  Asaph 
Bum  doriog  the  preaent  year,  the  position 
uagle  of  the  companioa  to  Siriua  ia  21'1S°,  dia- 
iftnoe  CnOtf" ;  lH37'33t(. 

The  death  is  annouaoed  of  Mr.  John  Qibson, 
MBiBtiint  to  the  Keeper  of  the  Natural  Uistor; 
Department  of  Che  Huaenm  of  Science  and  Art, 
Sdlabargh,  and  a  frequent  contributor  to 
nagazioes  and  seiiala  of  articles  on  popular 
Kneiitific  subjects,  Home  of  which  hara  appeared 
It  Bk  collected  form.  He  woa  also  the  author 
ft  many  of  the  natural  Uatorj  articles  in  the 
lew  edition  of  the  "  Encjclopiedia  Britanaica. " 

The  death  ia  also  announced  of  Prof,  tou 
SchroE,  the  Viennese  pharmaoologist. 

The  third  annual  general  meeting  of  the 
bCarine  Biological  Association  was  held  last 
areek  io  the  rooma  of  the  Liuuean  Society. 
Who  report  for  the  past  year  elated  that  the 
■tttentioa  of  the  conuoil  bad  been  chieQy  de- 
voted to  the  auperintfindence  and  fitting  of  the 
lAboratory  at  Flymoutb,  aod  to  making  urrange- 
^MntB  for  the  future  work  of  the  aasociation 
bl  connection  with  that  laboratory.  It  is 
■ipectcd  that  the  laboratory  will  be  ready  for 

Ktial  occupation  in  the  present  summer  ;  but 
tunkd  and  circulation  of  sea  water  cannot 
ha  completed  for  some  months  to  come.    The 
Wnuicil  has  decided  to  isaiio  to  membeia  of  the 
■Moaiation  in  the  form  of  a  journal  the  annual 
■sports  of   the  council  and  other  information 
^rhioh  it  deaires  to  place  in  the  hands  of 
■ten  of  the  association.    It  is  tbougbt  that  such 
H  journal  will  serve  not  only  tor  the  ciroula- 
■fkoa  of  the  otScial  publications  of  the  conuoil, 
~ilM  also  as  a  means   of  inquiry  and  exchange 
of  information  among  those  whoare  intere.ited 
Id  marine   biolo^;  in    its  relation   to 
fisheries  of  the  United  Kingdom.    A  (irsC-rate 
biologicd  library  is  one  of  Che  moat  important 
mppliauces  which  the  Marina  Bioloi^ical  Asso- 
ciation must  possess  in  its  Plymouth  laboratory, 
■ad  the  council  trust  that  members  and  frieade 
of  the  asH>ciation  will  assist  in  the  formation 
of  such  a  library  by  gifts  of  books. 
aiation  is  willing  and  anxious  to    co-operate 
with  individuals  or  associations  in  any  part 
tile  British  Islands  who   ate  engaged  in  t 
•tadj  of  the  natural  history  of  marine  Qsbes 
in  teeearchea  in  marine  biology. 

At  the  meeting  of  the  Koyal  Society  of 
Edinburgh  last  week  Prof,  Geikie  read  a  paper 
by  Prof,  tiacco.  University  of  Turin,  on  ■'  The 
Origin  of  Great  Alpine  Lakes."  In  this.paper 
tbe  BOthor  brought  forward  a  new  eiplanatioa 
sf  the  origin  of  the  lake  basins  of  tbe  Alps. 
He  ia  of  opinion  that  these  great  troughs  are 
the  direct  result  of  that  great  movement  of  up- 
hearal  which  brought  the  Pliocene  period  of 
the  Alpine  regions  to  a  close.  They  owe  their 
Drigin,  he  thiuks,  partly  to  fractures  and  fold- 
ingB  of  the  stratt,  and  partly  to  local  sub- 
■ideiices  and  elevatioua.  Prof.  Oeikie  said  he 
Oonld  not  agree  with  the  author  that  the  poat- 
!E*lioceae  eleration  of  the  Alp^  and  Apennines 
had  jirodoced  any  notable  amount  of  fracturing 
*nd  folding.  Tha  Pliocene  strata  occor  in  Qpp  rox- 
tmttely  horiEontal  and  undisturbed  position 
%long  the  foot-slopes  of  the  Alps.  And  thei 
was  good  evidence  to  ahow  that  tbe  great 
Alpine  valleys  were  muuh  older  thou  tbe 
Pliocene  p^iriod,  during  which  }>eriod  they 
existed  as  liorda.  If  the  lacustriue  troughs,  with 
Uieir  irregular  depths,  were  due  to  earth  move- 
meata — Co  fractures,  foldings,  or  local  eleva- 
tionB  and  dapresaions  —  there  should  be 
abundant  evidence  of  such 
geological  atrncture  of  tbe  groui 


At  tbe  same  meeting  Mr.  A.  W.  Hare,  M.B., 
read  a  paper  on  "  Organic  Matter  in  Drinking 
Wat«r,"  ohiefiy  with  reference  to  the  biological 
aide  of  the  question.  He  stated  that  even  in 
dtatilled    water    there   are   certain    forms  of 

lism   which  survive   for    a    considerable 

;  bnt  snch  water  is  always  perfectly  aata 

for  drinking  purposes.    Water  taken  from  deep 

is  very  free  from,  microbea,  but  when  left 

for  a  time  in  the  open  air  it  Iwcomea  more 

crowded  with  them  than  riverwaier,aooording 

.1.  Hare.  In  regard  to  river  water,  he 
pointed  one  that  it  is  a  popular  fallacy  that 
water  from  a  rushing  torrent  ia  safer  for  drink- 
ing purposes  than  water  from  a  aluggish  stream. 
He  stated  that  the  reverse  ia  the  fact,  and  in 

ase  of  water  contaminated  by  sewage  he 
said  that  after  ten  or  twelve  days  there  is  a 
smaller  number  of  organisms  present  than  in 
water,  the  reason  assigned  being  that 
during  the  first  two  or  three  days  they  had 
ultlplied  to  such  an  extent  as  to  exhaust  the 
pabulum  in  tbe  water. 


appointed    by    i 


The    < 
lovemment  Board 
of  Pastenr's  treatment  fur  the  pi 
hydrophobia  have  delivered  their  report.    It  is 
a  unanimous  and  complete  expression  of  confi- 
dence in  the   system,  and  it  goes   so  far  as 
assert  that  rabies  aud  hydrophobia  might, 
the     opinion     of     tbe      committee,     be 
ampod  ont  altogether,  both  in  animals  and 
ao,  if  snitable  meaanres  could  be  stringently 
[forced.      Tbe    oommictea    consisted   of   Sir 
tmes  Paget,  Sir  Joseph  Lister,  Sir  H.  Roscoe, 
Prof.  Burdon  Saudersca,  Dr.  Quoin.  Dr.  Laudei 
Dr.     Fleming,    with   Prof.    Victoi 
Horaley  as  aecretary.    Three  members  of  the 
ttee  and  the  secretary   viaited  Paris  to 
s  Pasteur's  proeeediogs.  and  siaoe  thi  * 
Prof.  Horaley  haa  carried  out  a  series 
control  experiments,  which,  with  the  evidence 
previously  gathered,  have  convinced  the  com 
mittee  of  the  value  and  effioacy  of  Paatsnr'i 

Some  doubt  has  been  thrown  on  the  evidence 
adduoed  by  Dr.  Klein  in  ri. . 
ronnicability  of  scarlet  fever  between  human 
beings  and  cowa  (see  p.  307)  by  tbe  researches 
of  Dra.  Jamieaon  and  Edington,  of  Edinburgh  ; 
but  apparently  it  is  only  a  difference  of  opinion 
to  the  specific  organism  whiab  is  supposed 
cause  soirlet  fever.  Whether  it  is  a  atrepto- 
jcus  or  a  bacillus,  there  is  no  longer  any 
doubt  that  the  contngium  can  be  ' 
from  the  bovine  to  the  human  organii 
of  milk.  Bacteriology  has  ia  recent  years 
made  great  strides,  and  it  is  not  improbabli 
that  before  long  the  organism  which  is  th> 
cause  of  scarlet  fever  will  be  specified  beyond 
dispute,  A  committee  haa  been  appointed  by 
the  Edinhargh  Medico-Chirnrgical  Society  t 
inquire  into  the  results  of  Dr.  Edington' 
reaearches,  and  it  ia  probable  that  some  report 
will  be  made  oa  Jnly  2U. 

The  Photographic  Convention  of  tbe  United 

Kingdom  is  to  be  held  this  year  at  Glasgow 

July  4  to  9,    The  detailed  programmes    ' 

.icnrsiona  and  local  arrangements  are  ni 

ready,  and  will  be  forwarded  on  application 
the  hon.  sec,  J.  .T,  Briginahaw,  laS,  Southwark- 
;,  London,  S.E. 

e  cameras  without  lenaca  are  becoming 
quite  common  in  France,  especially  amongst 
amateurs  and  tourists.  Tbey  have  undoubted 
advantages,  because  there  is  no  outlay  for  a 
lens,  and  no  fear  of  breaking  it  or  the  ground- 
glass,  which  IB  discarded  as  well.  Inde- 
pendently of  those  considerations,  photographs 
of  objects  can  be  readily  obtained  which  few 
lenses  would  take  in, and  they  can.i  moreover,  be 
t^en  more  accurately. 

Lient.-Colonel  Reynolds  and  Prof,  Ramsay 
have  communicated  to  tho  Chemical  Society 
the  result  of  a  series  of  twenty-nine  experi- 
ments, conducted  with  great  care,  with  the  ob- 
ject of  determining  the  exact  equivalent  of 
Kinc.  Tbe  line  used  was  prepared  by  electro- 
lysis from  anlphate  of  nine,  tho  final  sample 
being  ao  nearly  pnre  that  dilate  acid  would 
scarcely  act  oa  it.  The  equivalent  arrived  at 
waafiS'i7fi7  -t-  0'0iei3J. 

The  diatom  earth  or  diatomite  of  Loch  Quire, 
in  Skye,  is  being  worked.  The  loch  haa  been 
drained,  and  the  bed  ia  now  fairly  dry.  The 
diatomite,  which  lies  abont  iSio.  below  the 


face  and  extends  downwarda  to  a  depth  of  25ft., 
h  an  ordinary  peat  spade,  in  blocks 
.  doag  by  3tn.  brood.  It  is  taken  on 
hand-barrows  to  the  drying-sheda,  where  it  is 
left  till  dry.  It  is  then  pnC  into  the  stores. 
When  cut  it  has  a  greenish  appearance,  and  ia 
pretty  heavy.  After  being  dried,  tho  colour 
ihoogea  to  white,  and  the  weight  ia  much  de- 
ireaseJ.  Until  such  time  as  a  permanent  road 
from  the  seaside  to  the  works  is  conatructad 
thediatomite  will  be  convoyed  on  horseback  to 
the  shipping  place,  at  a  coat  of  about  I5s.  per 
■an.  There  is  apporeutly  an  almost  ioei- 
lanatible  snpply  of  pure  diatomite,  and  it  ii 
reported  that  an  attempt  will  be  made  at  Loch 
Callumkill  to  work  the  deposit  there,  which 
said  to  be  mote  accessible,  but  it  id  notquite 
pure  as  that  at  Looh  Quire. 

At  the  meeting  of  tho  San  Franciaco  Mioro- 
Boopical  Sooiaty  on  May  11,  the  aacretor^ 
annouuoad  the  receipt,  from  Dr.  Thomas  Taylor, 
Micioacopist  of  the  Department  of  Agriculture, 
Wafihington,  D.O.,  of  the  laEt  aoanal  report  of 
that  department,  accompanied  by  a  number  af 
coloured  plates,  photo-engravings  and  photo- 
micrographa,  illnstrating  the  crystallography 
of  batter  and  of  other  animal  fats.  A  great 
if  work  is  now  being  dona  by  Dr.  Taylor, 
'gard  to  this  important  subject,  and 
investigations,  thus  far,  show  that 
the  fats  of  different  animals  differ  in  their 
Ilieation.  For  example,  if  small  quanti- 
)f    butCer,    of    lard,    and    of    beef-fat 

.jparately  hoiled    and    slowly   cooled  for 

say  tweoty.four  hours,  the  resnlting  cryatala 
Ul  show  very  marked  differencea  under  the 
microscope.  The  normal  butter-crystal  is  large 
and  globular,  polarises  brilliantly,  and  shows  a 
well-marked  St.  Andrew's  cross.  That  of  lard 
ihowB  a  stellar  form,  while  that  of  beef-fat 
hoe  a  foliated  appearance.  In  course  of  time, 
»  the  butter  loses  its  freshness,  tbe  globular 
jrystala  degenerate  and  gradually  merge  intfl 
peculiar  rosette-like  forma.  These  different 
itages  oC  the  cryatallisotion  could  be  plainly 
jeen  in  the  photographs  sent.  Specimens  of 
butter-cry stala  had  been  prepared  by  the  secre* 
tary,  and  were  shown  as  resplendent  object* 
under  polarised  light.  At  the  meeting  on  May 
2J  the  secretary  reported  that  the  diatomaceona 
earth  reoentlv  received  from  St.  Helena  had 
proved  to  be  very  rich,  but  was  refractory 
and  difficult  to  clean.  Various  suggea- 
tione  were  mode  oa  to  the  beat  methods  ol 
treating  such  deposits.  On  May  38  the 
''  annual  reception "  of  the  society  woa 
held,  when,  we  learn,  "  never  before  has  such 
a  display  of  micioscopea  been  seen  on  the 
Pacific  coast, "  for,  arranged  along  seven  rowt 
of  tables,  there  were  no  fewer  than  ia\  inatm- 
menta,  embracing  examples  of  the  skill  of  all 
the  leading  opticians  in  the  world. 

In    the    Proceeding  I     of    the    Geologiata' 

Association,  Dr.  H.  Hicks  has  a  paper  on  tha 

explorations  now  being  carried  on  in  the  oavei 

of  Ffynnon  Benno  and  Cae  Gwjn,  N.  Wale*. 

He  is  "perfectly  convinced "  that  they  most 

have  been  occupied  by  man  and  animals  befoiO 

Che  climai  of  the  Ice  Ago  ;  Chat  the  stalagmlts 

formed  during  that  age,  was  broken  up  by 

ine  action  during  sabmergence,  and  that 

caverns  were  afterwards  covered  over  by 

materials  deposited  from  fioating  ice. 

We  da  not  know  exactly  what  ia  meant  by 

.JO  "Jubilee   Medal"— there  are  bo  many  of 

them — but  the  following  is  pnbliahed  by  a  ooo- 

temporary,  aad  it  may  be  of  interest  to  a  few 

of  our  readers  :— "  The  model  from  which  tha 

Jubilee  Medol  was  made  was  clectrotyped  in 

bath  used  being  one  containing  aul- 

iron  and  sulphate  of  magnesium  in 

equivalent  proportions,  the  solution  having  « 

specific  gravity  of  I'KiJ,  and  when  the  bath  !■ 

acid  it  must  be  rendered  almost  nentral  by 

igneainm  carbonate.   Two  Smee  cells  oonplM 

for  intenaity  were  used." 


A  SBBIE3  of  eiperimenls  reoently  mode  br* 
^lench  metallargist  are  stated  to  have  proved  that 
teel  loses  weight  by  rust  about  twioB  u  rapidly  H 
Bit  iron  when  exposed  to  moist  air.  AcidulatVd 
later  was  fonnd  to  diuolve  Dist  iion  mnob  mota 
apidly  than  itcel.  Thii  would  indicate  Chat  steal 
)ridg»  ore  less  affeoled  by  the  acids  contauieAta. 
,he  smoke  o[Looiitm:ft.V'*k^»xi.S»«i.'so»*- 
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THB  VISITATION  OF  THB  SOTAL 
OBSBSVATOBir.— THB  AIiMUO  ANTA& 
—A  0ATAI.0OUE  OF  MBW  SOTTBLB 
STABS.— BTABS  VISIB1.B  IN  SAT- 
LIQHT.  —  THB  HBLIOSTAT.  ~  VBLO- 
OITT  OF  A  BOST  FALUNS  FBOK 
8PA0E.  — TBLE800FB.  — THB  GBBAT 
UOK  TBLBSOOPB.  — OOHBIB  AND 
UBTBOBB. 

[27516.]— The  intereiUng  report  o(  tho  Aitro- 
nsmet  Royal,  fiom  wliish  jon  make  saob  copioiu 
eiUBOts  on  pp.  3J9  and  360,  undeniably  tattines  to 
one  thing ;  and  Uiit  ia  that,  let  the  demuida  for 
extension  of  the  appu-atns  and  methods  of  utio- 
□omical  observation  grow  ai  they  ma;,  our  nitioaal 
obaervatoTj  will  alwaji  be  foand  leady  and  wiUihg 
to  meet  them.  The  bearing  ot  Cfaii  on  the  mendi- 
OaDcy  ot  the  genti;  who,  with  one  word  tor  aoienoe 
and  two  for  themaelrea,  are  olamoruna  for  the 
eitabliahment  of  new  iaatitatJODi  (with  well-paid 
billets  attached  for  themaelvea)  Deeda  no  ioilsting 
nn  bere.  Under  auch  inpeiviuon  aa  Uiat  of  Mr. 
Chiiatie,  the  nation  potseaaee  the  certainty  that 
any  money  voted  for  the  adTSnciement  of  aalro- 
uomioat  aoienoe  will,  at  any  rate,  fatniih  ui  with 
un  adequate  return  ; — an  aasuranoa  which  muit  be 
lamentably  wanting  in,  at  leut,  one  well-adyer- 
liaed  scheme  for  the  eatabliahcuent  of  an  obaecvi^ 
tory  from  tbe  Consolidated  Fund. 

Vol.  XVII.  of  tbe  "  Annili  of  the  Aatronomieal 
Obaerralory  of  Harvard  College  "  oontains  an  ei- 
hauative  deacription  of  a  perteotly  novel  form  of 
initmmcDt,  which  may  yet  play  an  important  part 
in  oburvational  astronomy.  It  ia  called  tbe 
Almucantar,  and  its  eas«atzal  prinoiple  ji  that  of 
tbe  Soatation  of  ila  working  parts  in  a  oiatera  of 
meroary,  with  the  immediately  obvious  reanlt  of 
tbe  rigut  preaervatiun  of  tbe  objective  at  any  alti- 
tude to  which  it  may  bo  set  ^  ainoe  ai  long  aa  ever 
Che  angle    between  the   teleicope  and   the  float  ie 

changed  while  the   initrnment  ia   rotated  through 

■"'    '  '       "   ■  '.n  another  way,  thii  aimply 

ipe  being  el  imped  at  any 


would  humbly  point  out  that  1'  is  1°  of  a  great 
circle,  and  not  uf  tbe  small  circle  described  by 
(aay)  y  Draconia  in  the  sky  (whioh  ia  only  0-66252 
t  that  of  the  celeatial  Equ.lor).  Had  "  Dubitsns." 
he  merest  imattering  of  practical  astronomy,  he 
'Oold  know  that  in  a  telescope  in  which  an 
Equatorial  atar  touli  four  minutes  to  cross  the  Said, 
me  with  SraOof  Korth  Declination  would  occupy 
fnty-si       -       -  '-    '- 


B6U=  of  a: 


eons  apeoified  in  hia  moat  inetructive  volome  Mr. 
Chandler,  the  inventor  of  the  inatrument,  employa 
the  faorisoutal  circle  passing  tbrongb  the  pule  for 


general  parpoeeg,  and  thii  he  chi 
tnde  circle :  its  zenith  distance  being,  quite  ob- 
viously, equal  to  the  co-latitude  of  the  observer's 
station.  Into  the  detaila  of  tbe  conatruction  and 
employment  of  thia  most  ingenious  contrivance  it 

lU  iutereated  in  practical  and  apheijcsl  aationomy 
to  tbe  voiame  itaelf  for  them.  There  will  he 
found  the  f  ulleat  aooonnt  of  the  application  uf  the 
Almucantar  to  the  determination  of  time,  latitude, 
and  longitude,  with  a  complete  development  of  ids 
natbematical  tbecrj,  and  a  mass  of  tables  of  ob- 
aervatione  illustratiiig  its  practical  use.  I  doubt 
exceedingly  if,  eize  for  aiie,  we  have  anythicig 
approaching  to  Mr.  Chandler's  inatrument  for 
minut«  accuracy  in  the  determini'tion  of  latitude.  It 
formi  a  real  add  it  ion  to  cur  observational  appliances. 
From  America,  too,  oomea  a  "  Catalogue  of  209 
Double  Stars,"  by  Prof,  f  "'  "  '  ' 
Director  of  the  Dear) 
It  ia  quite  needli 

bere  of  the  wurk  oi  lu  wen  anowa  sua  accuiaie 
uhaerver  aa  Proteaaor  Huugh,  further  than  to 

which  has  taken  place  on  the  aubject  of  Small 
Lirge  Teleioopea— hs,  for  one,  baa  succeeded 
ehowiijg  that  one  big  teleacDpe  at  least  has  di 

Either  "DubiMns"  or  myaeK  must  be  mi.__ 
than  commonly  obtnae,  if  1  may  judge  from  letter 
27431  (p.  366),  for  I  fondly  imagmed  that  I  apoke 
of  /  Draconii  (as  in  letter  S7347)  u  the  only 
t-ilerably  bright  star  viaible  close  to  the  Zenith  ^ 
l-krcmeii,  whereas  I  appear  to  have  conveyed  tbe 
iapreaeioa  to  jonr  oorreipondent  that  Sheemeia 


should  asy  anything 


'this  eonntry,"  snaainmption  whi oh, however 
irins  to  the  inhabitsnta  of  that  Kentish  town, 
acarcely  hold  water  aa  a  bald  geograpbical 
fact.  Now,  a  Caaaiopeiie  pasaca  cloae  to  the  lenitb 
of  Carlisle,  and  very  neur  to  that  of  Berwick ; 
1  Vnm  Majoria  occDpiea  a  eimilar  poaition  as 
rgarda  Bury,  Cambridge,  Northampton,  and  War- 
rick ;  y  Unm  Majoris  is  as  nearly  aa  poaaible 
igbt  over  head  at  North  Allerton,  Sedfaergh, 
and  Windermere ;  while  iJ  Draeonia  ia  in 
the  zenith  of  Covfntry,  Kidderminster,  and 
Lndlow,  and  cloee  to  that  of  Thelford— and  to 
on.  The  placea  in  the  Sonth  ot  England  over 
which  y  Dracunis  ia  vertical  at  its  transits, need  no 


.n  bere. 


',   abaft,  Tell,  ( 


ir     S 

lec 

doubt 

is  a  w 

bolesome 

Lude  ; 

that    0 

'lb 

rath 

>t»  a 

of   th. 

alio 

'a  moth 

erwh 

d  him 

for  ly 

hed 

scribed 

bu 

who 

his  ys 

ancb 

or  fonl 

ngon 

th 

whe 

Is  of  Fharaoh- 

face.     [Since  this  was  wi 

27473  (p.  389).  I  think  that  ao  admittedly  nbleand 

practised  an  obaerver  as  Hi.  Lewis  Swift  would 


nake    i 


..  hether  Capella  and  □  Cygni  can  be  seen  in  day- 
light from  tbe  Warner  ObaerFatorv  tbrongb  a 
sufficiently  long  tube  blackened  internally.  Bnt 
for  the  fact  that  Venus  never patsesanvwherenear 
the  lenlth  in  thia  country,   and  that  the  ahatta  of 

luggestion  that  it  is  Venus  that  has  been  seen 
would  be  by  far  tho  moat  probable  one ;  bat  as 
neither  of  theae  conditiona  obtains  in  any  part  of 
ibe  United  Kingdom,  it  unfortunately  ia  inad- 
iiissible.  I  fancy  that  Aristotle  was  the  fiiet 
lo  assert  that  stars  are  viaible  from  the  bottom  of 
iwell.  I  must  add  that  1  attsob  great  importance 
10  the  circujiHCri/jlion  of  the  field  of  view  in  look- 
ing up  a  narrow  shaft.  In  bright  twilight,  and 
even  during  a  total  eelipse,  rays  are  falling  on  to 
Lhe  retina  from  a  very  large  area  of  tbe  heavens 
indeed.  Horeover,  at  tbe  time  of  totality  during 
a  aolar  eolipae  there  is  very  much  mote  diHmed 
light  than  people  imagine.  I  know  that  I  myself 
have  distinctly  seen  the  seconds  hand  and  seconda 
on  a  watch  under  theae  circumstances,  without  any 
artifiaial  light  at  all ;  and  that,  moreover,  with  the 
most  perfect  ease  and  without  atraining  my  eyes.] 
It  '■  Solar  Badisnee  ".[letter  27462,  p.  371)  would 
tut  the  end  B  of  the  minor  in  hia  illustration 
downwards  until  it  reflected  the  aolar  rays  in  the 
direction  C  A,Bnd  set  his  dock  goiDg,such  reflected 
ray  would  preserve   an   invariable    poaition  from 

in  every  legitimate  eenee.     In  practice,  however. 


Q, 


it  ia  uauallr  

light  we  are  na in g  inclined  i 
GQ'  with  the  horizon,  and  so 
to  have  a  Gied  minor,  by  a  aecond  reflection  from 
which  we  obtain  our  rays  horizontB],  Tbe  manner 
in  which  this  ia  effectfd  will  be  beat  nnder- 
stood.  I  think,  in  the  form  of  heliostat  devised 
by  Renich,  of  which  this  ia  a  sketch.  Here 
we   lea   ■  stand  levelled   by  three   foot-acrews. 


in  which  a  speoisa  of  hollow  Polar  aiii 
ia  made  parallel  to  (and  henca  praetioall;  coinci- 
dent with)  the  axis  of  the  earth.  The  mimK  M 
is  carried  round  by  clockwork  in  C,  and  mov«s,of 
course,  with  tbe  sun  S.  Pis  the  fixed  mirror,  |dae«d 
at  such  an  angle  ai  to  reflect  the  ray  S  H  F  m  mj 
desired  direction,  nanally  horiiontolly  tiiroBgb  a 
bole  in  the  shutter  of  a  darkened  room.  I  tnat 
that  this  will  make  ths  whole  matter  clsu  to  aj 

If  Mr.  Moore  will  turn  back  to  Vol.  XXXIII, 
be  will  find  on  its  eleventh  t^ge  (in  letter  lUM) 
I  simple  and  intelligible  an  explanation  aa  it  n  h 
y  power  to  give  of  the  reason  why  a  body  faDBg 
from  an  infinite  apaoe  Ban  only  acquire  a  Giito 
velocity.  A  body  falls  at  tbe  snn'a  surfaeenn 
approximately  445'5f  t.  per  second  ;  and  a  liUle  tt^ 
of  the  letter  to  which  I  have  referred  my  i]Wii* 
ought  to  clear  np  his  difficulty,  and  make  it  pkk 
why  anything  deacending  from  sp&ce  upon  ths  na 
by  the  mere  operation  of  gravity  alone,  can  new 
acquire  a  velocity  exceeding  about  380^  mites.   I 

English,  in  the  E.VGLI5II  MECHANIC,  and  ua- 

aumablyto  an   Englishman.     Were   I  inFai^I 

ahould  employ  kilomf— 

Mr.  Jamea  (ouerv  I 

2Sin.   ai r- ^ .- 

piece  giving  powera  of  from  35  to  (i&  for  terrestnl 
work,  and  a  Huygbenian  one  of  100  for  bialuu 
ork,  wUl  snawer  hia  purpose  capitally,  eapeeiBllr 
I,  if  he  geta  iutereated  in  celestial  observatiai,lt 
in  nt  any  hour  add  a  low-power  IlDTgheniin  «»■ 
liece  for  cornels  and  nebnlie  and  a  higher  ona  ar 


atellar 


new  a  of  the  Great  Lick  Telescope  i*aeha| 
me  from  America  as  I  thought  would  interestaf 
brother  readers  of  the  ESOLIEII  MECHANIC.  W 
latest  intelligence  I  have  received  of  Uie  mnaW 
Califomian  equatoreal  is  acaroely  of  aseieBtUt 
character:  in  fact,  the  Lick  Observatory's  laW 
difBcnlty  is  in  couDCOtion  with  those '*  op«  ~  wUA 
OvidcJls  "irritomenta  malorom."  In  devotia 
700,UCIOdclB.  of  his  fortune  to  the  establishniaitlt 
this  observatory,  there  can  be  no  doubt  IbstMb 
Lick  was  folly  persuaded  that  that  amount  Iratt- 
thing  approaching  £146,000)  wonld  bo  ampl*,B» 
only  to  ereot  tbe  necessary  bnildings  and  faiai* 
them  with  such  an  instrument  as  the  woildka 
never  yet  seen,  but  also  to  endow  it  amply  forciK 
It  seems,  bowever,  that  625,000dDla.  have  alnady 
been  expended,  and  that  the  great  telescope  ii  ill 
yet  in  its  place,  nor  are  all  the  buildings  comfltttL 

be  left  when  the  Licktrostees  are  prepared  to  haij 
overtbe  institution  to  the  University?  WDl  ftt 
interest  on  it  sufRce  to  pay  one  astronomer's  auid 
salary,  to  say  nothing  of  ossistaDte.  repaira,  euitf 
■the  buildingB,quartersfortboeo  invited  (under tla 

ti'ons,  i:c.?  Thia  looka  as  though,  after  all  Ki. 
Lick  B  more  than  princely  mnniiicence,  th*  I'ai- 
vcraity  would  hove  largely  to  anpport  the  OfaMTTS- 

a baolutely  impossible  BoppositioQ — that,  after  al^ 
the  Great  Teleecope  eboiild  prove  no  more  sneHM- 

of  inferior  size)  have  done  before  it  ...  . 
What  then  ? 

To  anyone  interested  in  cometary  and  nwlMn 
astronomy  who  can  obtain  acceaa  to  the  AmetiiM 
I'op'dar  Scicact  Monthly  for  Hay,  I  atrongly  tr 
commend  the  pernsal  of  an  article  bvMr.  RA 
Proctor  on  tbe  "Origin  of  Comets  and  Hetevn'j 
since,  in  tbe  existing  state  of  our  knowledge,  ils 
auUior's  reasoning  aeema  to  me  irrefragable. 
AFellowoftlieBoyalAatrononiloftl  SodMr- 

a    BOOXPII. 
[2751C.]— In  Webb's  "Celealial  ObjeeU"  Ot 

7  mag.  oom  pan  ion  of  a  Scorpii  (.4>irnr»>  iisblrf 

to  have  been  meaaured  oa  diatant  3'  '     ~'"" 

Messrs.  Clark  and  Sadler,  ' 


thisolE 


;ur  Gaii^ 

distance  as  3".     Last  night  (Jimel^ 
wasnattoheseen ;  bata.  ~'~ 


tacoDpaaw 
Ibis  wi^  4a. 

aperture  at  a  distance  of  12"  to  1 5",  the  pcsitaa 
angle  being  the  same  aa  that  given  for  the  des' 
companion— namely,  about  270".  LikemoetLoada 
observera,  I  have  had  comparatively  ttirajm- 
tunitiea  of  examining  Antares  on  account  of  iteM 
altitude;  but  I  bave  never  aeen  the  above nSM* 


STBTTVE'S  DIVISION— BSaUBST. 
[27517.1—1  READ  Dr.  Terby'a  letter  of  »lb 
May.  in  which  he  said  be  then  saw  Stms'a 
division  in  C;  but  I  especially  refemd  to  U 
letter, "  E.M."  March  25th.  and  £M»e™H(rjr,  il«ft 
lB87,and  Aitrowmticht  KacArieAm,  So.ntl.^ 
which  he  says  be  saw  Stmve'adiviaioa  ia  Fetfsg 
ttliittn  B  and  C, and  he  draws  a  mry  vMa dhisia 
between  thess  rings.    I  did  not  tulwl  >•  »M 


■T  1,  1887. 


ENGLISH  MEOHANIO  AND  WORLD  OF  SOIENOE ;  No.  1,162. 


<D  Dr.  Terby'a  obasmtion 
Lii«,  mj  object  beJDf;  onif  to  poiuC  uui  lum 
diviaioii  ciiita  there  ta  >  ladie*!  obiDgii. 
lot  giTei  no  dioijion  in  C  or  betwesn  B  uid 
I  ezbBD^tire  treatiaa  aad  diairiiiEi  of  Saturn 
Utiii  AsiTonomlmte,  NoTembet,  1384,  aod 
y,  IB3a.  Prof.  Wewoomh,  in  his  "Astro- 
1883  iisiu.  wiitM:  "With  the  Great 
ould/or 


J  letter  of    what  need  w 


d,iriS 


ither 


foe  adding  tha  inlphario  anid, 


-  besQ  led 

to  inquire  about  ttaii  matter  by  rsading  an  artiole 
in  the  Joumal  of  Iforticultari  from  the  pea  of  Hr. 
G,  Abbey,  wbo  u  in  the  front  rank  of  profetaioaal 
gardenan,   »nd   who  lays  that  gas-lime  "  ■-  "- 


I    of    1 


and 


C     It  ahoold  ba  remembared  Bend, 
[en,  ooald  neveT  lee  Stmie'a  diriiion ;  jn 
sllenoe  mt  auoh  that  Wabb  wrote  it  diTidcd 
'3"  apart^  and  5th  itar  in  TntpaiiDin  waa 

in  it  after  mnrlii.  Stinv-e'a  division  mnit 
ira  now  be  very  plain  to  be  seen  *o  easily  in 
■light  of  a  anmrner'a  eveaitis  with  an  Sin. 

Terby,  and  ata  very  low  altitade.  Perhape 
rb;  will  be  lo  hind  a*  to  give  na  a  lilt  at 
ntare  time  of  thoae  obaeivera,  ailh  iipcrtiiri 
■  tclacopu,  who  hare  aeeD  Struve'a  diTiaion 
ar  ;  lo  Uiii  intereiting  (eatnie  may  be  aloaaly 
1  by  praotiaed  obaerTeia  armad  with  tele- 
of  eqnal  power  in  England. 
Itnyraert,  who  aaw  a  diviaioa  in  Cia  Feb- 
lued.  I  nndaratand,  ths  lfi'2iD.  refraotot  of 
awe  1b  Obaervatory. 


I.ABGB  SUH8F0T, 

8.] — I  SEND  a  aketch,  made  o 


the  9 


^  of   the  eanipot,    viaibla    through  a  dark 

0  the  unaided  eye,  whioh  haa  raceuUy  paiaad 
'  Bun'a  diaa,     A  remarkable  feature  in  oon- 

1  with  this  apot  wu  the  brilliancy  of  the 
:  the  penumbra  mrroiindini  the  auotena  as 
ced  with  the  outer  portion,  Thia  peOBliarity, 
gh  not  of  uncommon  ocoarranoe,  is,  I  be- 
seldom  BO  well  marked  aa    in  the  renant 


gypsum,  and  ai  auoh  ie  more  adnntageously  used 
oa  light  soil  than  simple  lima,  the  latter  being  most 
soitable  for  heavy  land,  though  ancoess  attends  ita 
applioation  to  heary  aoila  ;  indeed,  there  ia  no  soil 
to  whiah  thia  form  of  lime  may  Dot  be  applied  with 
good  reaolta.  In  action  it  ii  much  mora  efflcaoioui 
"~  ~  limple  lime,  on  account  of  the  direct  Doiirish- 

.afforded   by  the  gypanm  (sulphate  of  time), 

and  inditea^  by  the  lima  deoomposiag  aubataaaes 
which  afford  a  supply  of  potash  and  soda,  besides 
daaompoaing  aaimal  and  vegetable  matter,  thereby 
anpplying  ammonia,  carbonic  acid,  Ac,  independ- 
ently of  the  lime  itaelf,  an  element  of  the  food  of 
plants.  Gai-lima  is  alao  useful  in  pcevaatiag  tbc 
escape  of  ammonia  from  the  soil  through  Its  aul- 
phnrio  acid,  a  property  it  (in  the  lulphata  state) 
pouassea  in  proporlioa  to  the  moiitare,  bnt  most 
unaccountably  a  not  so  beneficial  (as  before  stated] 
applied  to  heavy  aa  to  light  or  sandy  aoila,  and 
plaata  oontaining  bnt  a  amall  proportion  oC  sul- 
phate of  lima  derive  greater  bnieat  from  it  than 
those  containing  muob  more.  This  is  a  wel' 
known  property  of  many  scbstancea,  and  whic 
cannot  be  satisfactorily  aacouDlcd  for.  and  show 
if  it  were  necessary,  the  importaooa  of  oomparatii 

^he  value  of  gas-lime,  after  It  beoDmes  by  lonf 
eipoauia  to  the  aotion  oil  the  air  and  water  ou~ 
verted  into  a  mere  miitare  of  gypsam  and  lime, 
not   unimportant,   beicg  in  fact  equivalent  to 
dressing    of    gypsum  and  of    lime,  theiefore 
enduring  benefit.     In  that  state  wa  lose  all  or  mi 
of  ita  ammonia,  onleaa  we  make  it  when  fresh  into 
a  aompoat  by  mixing  with  soil,  and  even  then  therF 
is  wsste,  unless  there  are  substanoea  in  the  cumposl. 
on  which   ammonia  oaa  form,  otherwise  '^   ~" 
combine  with  carbonic  acid  and  ewtape.     I 
gas-Ume  foe  mixing  with  aompoat  resulting  of 


I,  ditch 


ji^ii,  the  eubatancea  essential  as  bases 
mation  of  nitrates  will  be  preaent,  u  alao  in  th>- 
accumulated  debrii  or  rubbish  heaps  of  , 
but  to   make  sore,  soma  wood  ashes,  ol< 
rubbiah,  which  are  obtainable  abont  moi    , 
abonld  be  mixed  with  the  compost,  or  the  rubbish 
sprinkled  as  the  mixing  proceeds  with  a  little  salt, 
'--init,  or  snperphosphs'  '"   '         "" 


X  of  com, 


mof 


ire  mitigated  in  the  severity  of  their  attaoki  on 
ha  cropa  by  a  dressing  of  gaa-lime.  Never  were 
Limips  infested  by  finger-and-toe,  Brasaioas  wUli 
lab  or  grab,  onions  with  manot,  clover  with 
;tills,  or  oaraali  wittaarad  by  gru1»,  to  say  nothing 
it  cankers  and  btigbta  withont  end  allowed  to  in- 
'»sse  on  land  to  which  a  drsasing  of  gu-lime  bai 
leen  applied. 


raying  upon  its  crops  it  is  unequalled  (so  far  ai  I 
now)  in  efficacy  and  oheapneai.  Por  land  having 
alight  tendency  to  pioduoa  in  its  crop*  any  c^ 


■ibnted   \ 

pesls,  a  light  dreaaing  of  gas-lime  will  aoffiee,  or 
:i  tona  per  sere,  whieh  is  equivalent  to  431b.  per 
rod  (30i  square  yards).  That  is  >  minimum  quan- 
1  ity  to  be  of  value,  even  on  clay  soils,  which  re- 
lUire  a  leas  quantity  than  light  or  aaudy  rails. 
t;lsys  contain  more  abandaot  bases  for  the  forma- 
r  ion  of  nitrates,  are  more  retentive  and  less  affected 
liy  atmoipheria  influencca  than  ssndy  soils,  ao  that 
^  less  quantity  suSoes.  In  case  of  light  soils  the 
riUBUtity  should  be  proportionately  inareaaed  j 
ladeed,  tba  dresaings  abould  be  in  proportioa  to 
iihe  texture  of  the  soil.  If  for  a  heavy  soil,  3  torn 
!ire  employed  par  acre,  it  may  be  inoresaad  to 
:ii  tons  at  the  dividing  line  of  a  clay  from  sandy 
loam,  and  at  the  extreme  the  olhar  way,  or  asandy 
loam  4  tons,  which  gives  a  difference  of  a  ton  be- 
iween  a  vary  heavy  and  a  very  light  soil,  or  of  141b. 
|jer  rod.  At  thoae  rates  it  may  ba  given  every 
[bird  or  toarth  year,  according  to  the  rotation, 
ivith  van>  beneficial  reanlCs  as  regards  the  balk  of 
the  prodQca  and  the  freedom  in  the  crops  from 

"  Whan,  on  tiie  other  hand,  the  land  ia  foul, 

lacrease  the  qoautity  of  the  gaa-lime.  Five  tons 
for  heavy,  and  six  for  light  aoil  per  acre,  may  be 
taken  as  s  sufficient  qoautity  to  rid  land  of  paata 
injiirioua  to  ita  crops.  That  qnautity  will  effec- 
tually ssvo  the  turnip  crop  f rum  Enger-and-' 


whole  fielda  of  i 
>vhil>t  gas-lime  coald 
die  works  within 
attributed  the  diaaal 


TwbS^ 


IS  well  ai 


IsytlS 


imall  spots  and  two  CI 


int)  I  observe  another  groap, 
weu  ui  u  uumber  of  small  spots,  nesr  the 
I  of  the  snn'a  disc,  and  it  would  certainly 
:hat,  after  a  pralonged  state  of  qaleaceaae,  a 
1  of  salai  aotivity  has  set  in. 

Oeo.  9.  HkUowea. 

■Z.IUB     AS    A    FBBTILISBX    AVS 
INSBOTIOIDB. 

j19.J — I  WISK  some  of  oar  chemical  friends 
1  tell    us   definitely   somathicg   about   the 

ly  be  used  to  advantage  on  land  which  i 
Jed  to  carry  crops.  laskforthiiinformatioi 
e  more  readily  because  I  find  that  some  o 


thai 


"t 


fiud  it  stated  tb 


in  the  second,  ' 


t  little  tl 


t  gas-lime  oontaini 
applied  to  growing 
inia  can  be  utilised, 
jctbe  much  of  it; 
t  be 


1  are  said  to  ba  due 
ur  and  oyanoaen.  ' 
^ittlly  changed  by  the 


land. 

some  composnd  of 

theli 

land?       According 
ne    statements,    gaslime    is     a     "bydri 

exposure    to    the    atmoaphere   it  "  becomf 
sulphate  of  lime  or  gypsum."     It  can  nevi 

e  gypsum,  though  it  may  become  ahemically 

tal— which,  however,  I  doubt,  and  therefore 

iformstion  in  the  columns  where 
to   find   it  given  accurately.     I 


,ilway  archea  adjoining  the  gss-worki 
ion  wss  sold  or  giien  to  some  one.  w 
d  with  aulphnris  aoid  and  spread  o( 
I WM  told  it  would  tell  for  SOf.  a 


a  under 
on  Bow 


to  from  th  re 


is  ample,  which  1 
ingbly   inoorpora 

»».,>,.,  ..,.,,  =-  «, »f  six  months,  be 

liraUedret 
to  thitty-lix 

to  five  tons  of  gas-lim<^,  nmuu  »  •  .uii.>ui<i  .ju-,- 
tity.  The  best  time  to  apply  it  to  lawns  or  grate 
land  is  in  February,  whilst  on  arable  land  it  msj 
ba  used  at  any  time  prior  to  patting  in  the  eropt. 
In  that  way  we  get  the  fall  value  of  the  gas-lime 
as  a  fertiliser  without  any  of  its  iajurioni  effects. 
"  AaliJ'ungoid  and  Iniecticidal  Proper! id.— For 
this  purpose  the  gas-lime  should  be  fresh.  If 
applied  to  the  surfsae  and  left  there  oiidstioa  will 
take  place  rapidly,  and  the  ammonia  eseapes.  Ii 
should,  Uierefore,  ba  lightly  harrowed  or  pointed 


a  port 


mof  i 


honld  ba  applied  ii 


well  aa  that  Tesulting  of  the  conversion  of  liij 
cyanogen,  which  takes  place,  provided  there  art 
Bubatauces  in  the  soil  containing  baaas  for  tht 
formation  of  nitratea.  Aa  some  time  it  requireii 
for  oxidation  to  alter  the  poisonous  properties  ai 
the  oysnagen,  the  gaa-lime  must  be  spplind  on  bart 
ground  or  fallow  in  anticipation  of  the  orop.    On 

J  ; -it ended  for  spring  sowing  or  planting  it 

"■  ■  ■  BUtumn~on  stubbles  after 
plots  after  digging,  lightly 
tiarrowina  or  pointing  in,  whilst  for  autumn  sown 
or  planted  crops  it  should  be  applied  two  ot  thtac 
months  previously,  snd  for  turnips,  Ae.,  it  may  br 
applied  up  to  February  or  early  March,  and  thi^ 
will  allow  time  for  its  oxidation,  and  oonvarsion  c  f 
the  injurious  matter  into  assimilable  food  for  the 
crops,  whilst  fungoid  and  iusect  peata  in  the  soil 
have  been  destroyed,  and  there  are  the  remains  of 
the  gas-lime,  equal  in  value  to  adresiing  of  gypaum 
and  lime,  for  the  benefit  of  current  and  succeeding 

"In  the  whole  of  my  experienoa  with  vsriac 
eubstsncea  I  have  cot  found  any  equal  to  gaa-limi 
in  effectiveness  against  fungoid  snd  insect  peata 
harbouring  in  the  soil.  Against  grubs,  club, 
maggot  at  the  roots  of  Brassicaa,  fingat-and-toe  in 
turnips,  slugs,  and  predatory  vermin  of  all  kinds, 
there  is  no  agent  so  effective  for  destruction  a» 
gsa-lime.  Year  after  year  whole  Selda  of  turnips 
auccnmb  to  fiugar-and-toe,  which  could  have  beeu 
prevented  by  a  draasing  of  gaa-lime,  dovet  ii^ 
galled  at  the  roots,  and  cropa  of  all  kinc^ 
are    prejudiced     by    fungoid     and    insect    pasta 


__,  ._  1886  a  putrid  maat, 
had  for  next  to  nothing  at 
1  milas.  The  cultivstors 
o  the  peculiar  season,  but 
smiled  ana  anruneu  iDeir  shoulders  i 
ut  the  mention  of  gas-lime.  In  soma 
lialds  suacumbad,  and  many  had  their  ..  , 
depreciated  Id  value  by  a  vary  severe  attack  of 
Brasaiaa  aphides.  Had  those  fiabis  been  given  a 
ilrassing  of  gas-lime  on  the  stubble  fallow  in 
February  or  early  March  at  the  rata  of  five  or  six 
tons  to  the  aore,  and  lightly  harrowed  in,  I  am 
nartain  the  '  peculiar '  weather  would  have  had  no 
<>ffect  in  inducing  finger -and-toe,  nor  would  tbe 
iiphidas  have  appeared — to  destroy  the  orop  in  (he 
first  case,  ot  reduce  ita  bulk  by  half  in  the  other. 
Seventy  pounds  per  rod  effectually  oleaoses  the 
toil  of  gardena ;  but  owing  to  the  follow-on  aystem 
of  cropping  that  prevkilp,  it  ia  diificalt  to  apply  it 
so  aa  to  prove  efficacjooi  without  pr^udioa 
to  the  succeeding  crops,  and  not  only  that, 
but  there  are  frnit  trees,  Ac,  near  the 
v^etable  quarters,  to  which  th&  ^aa-lime  ia- 
cautiouslf  uied  would  prove  injuiious,  if  not 
faUl.  In  mixing  ga»-lime  with  compost,  it  most 
ba  kept  away  from  the  roots  of  trees,  or  it  will 
kill  them,  and  it  will  kill  them,  and  it  is  highly 
poisonous  to  box  edgings,  Ae.  In  its  fresh  sUte  it 
must  be  naed  upon  bare  ground  or  fallow,  and  two 
ot  three  months  in  sntioipalion  of  ths  crop.  This 
ia  repeated  to  prevent  disaster  by  its  iujudicioas 
uae.  Perhaps  the  best  time  to  apply  gas-lime  to 
gardens  is  as  soon  aa  the  aoil  Is  cleared  of  its  crops, 
disposing  it  evaoly  on  the  surface,  and  pointing  in 
ligbdy,  or  scratching  the  aarface  Over  well  with  a 
fork.  After  it  has  lain  for  a  few  weeks,  six  to 
eight,  it  may  be  dug  in  and  the  ground  croppeu. 
Gas-lime,  however,  is  best  applied  and  kept  near 
the  Burtaoa ;  therefore,  it  should  be  applied  when 
praotioabla,  as  advised,  on  bare  ground  that  will 
□ot  ba  required  cropped  for  two  or  three  months. 
The  only  other  agent  comparable  to  gas  lime  la 
fire  or  oharring.  ft  is  the  remedy  of  the  smentitla 
albeit  one  long  pursued  by  horticulturists." 

But  1  need  not  extract  Mr.  Abbey's  aubtaqnent 
remarks,  which  have  nothing  to  do  with  gss-lime, 
Bortna. 


A  OSBAF  STBASTISa  BOD  ADD  GAB- 
DSK  BTAHD  FOB  BKAI<Ii  TBI>B- 
S00PB8. 

[2T&20.]— Many  amateurs  with  small  telescopes, 
mounted  on  the  ordinary  piUar«nd-claw  stand,  are 
prevented  from  enjoying  -■--  -'—-•-—  -'  - 
steadying  rod  with  hae  adji 


from  Heai 


^ altitude  by 

:kwurk  fittinga.    My  telescope  is 

icellent  iiiu.,  purohaaed  about  nine  years  ago 

Heaan.  Lancaster,  of  Birmingham,  for  ib. 

Some  time  since,  feeling  the  want  of  a  tteadyiag 

rod,  I  designedthafoUowiog  arrangement,  in  which 

Ihe  Cue   adjostment    is    obUined  hs  •■  «i'*->V™fc 

man?  "which  exist    on'  th.  .screw  s*  i.»'eS*'».'™'«.W  ^"^V^^]^;^ 
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ii  pnotiollj  u  good.    Tha  ooit  of  tha  ODtlra  fit- 

tiiip  wu  aboaC  7a. 

A  biui  eollu  A,  with  two  thortaimi  pioJMtiag 
from  the  tide,  caairolei  the  lower  end  o(  the  pilUc, 
■o  u  to  torn  fieeljr  on  it,  *Dd  is  pieiented  moving 
npwnrdi  hj  uiothei  oollu  Q  plnced  above  it.  Oae 
■nd  of  ■  bnu  rod  B,  2(iii.  long,  it  hinged  between 
the  two  vmn  b;  ■  riTst  pMiing  tnaivenel;  ;  the 
Other  end  tarni  in  «  hole  in  one  end  oC  the  ooapling 
urew  C,  and  i«  kept  in  poiitloa  bj  a  bead  beaten 
on  it,  or,  better  itiU,  by  a  imall  ant.  The  rod  D  it 
144iii.  in  lengtb,  and  bat  a  Gna  aorew  thread  on  one 
end  wh job  ttirna  in  a  hole,  fitted  nitb  a  oonespond- 
Ing  thrad  in  the  upper  part  of  the  ooapling  aoraw. 
ATiraai  —  "  -^ j  —  .1.- .i^.  _*  .t .  .^ 


lirau  e;a  E  ia  brazed  to  tha  aide  of  the  td( 


natl  Ule  eyapleee,  and  ia  fitted  with  s  bisdini 
iVaw.  Thtough  thi*  eye  the  nppar  eitremi^  m 
the  rod   pauea.      In   obierring,    the  teleiaope  ii 

moved  np  01  down  on  the  rod  D  till  tbe  obieot  ia 
in  the  fi^d,  whan  the  inatrament  ijolunped  b;  the 
binding  toraw  in  the  eye  E.  To  keep  the  obiaot 
in  tha  Held  it  ii  only  neoeetary  to  torn  theaonpfing 
■orew  Q  ai  reqnired.  ;wUcau 

To  make  a  folding  garden  itand,  I  lemoved  tha 
three  elawi,  and  inbetitDted  three  oak  lega  eaoh 
4ft.  long.  A  blaekimjth  at  my  reqaeat  forged 
three  iron  eyet,  eaoh  with  a  ihoalder  of  the  (fa«|)e 
u  thowa  in  the  full-iiie  diagram  F.  The  ipike  " 
driTen  home  ia  one  end  of  eaoh  leg,  aronod  whii 
a  oollar  ha*  been  previomlj  fixed  to  keep  the  wcx 
from  iplitting.  The  lame  lorewi  that  die  clai 
worked  OQ  are  now  paiaed  throngh  the  iron  ey( 
To  iteady  the  atand,  three  pieoea  of  ttroag  paling 
wire,  with  hook  and  eye,  paaa  between  tbe  lagt 
abont  2ft.  below  the  bate  ot  the  pillar.  Should 
theabonldanat  the  eyet  not  allow  tbe  legi  toopsn 
ont  below  ■■  mnoh  aa  daaired,  they  can  eaaily  be 
altered  by  tha  application  ot  a  file. 

Bdwud  Knrpliy,  LJKO. O.P.I. 

llallyrooD,  Abbeyleix,  Ireland,  Jnne  Ii. 

HOW    TO    SO   BIiAOKSSXTH'S  WOSK. 

[27621. ]— I  AM  anre  many  of  ua  wonld  begUd 


ran 


in  OD  thii  labjeet,  although  belonging  to  one  of 
thlghaitof  tbe  meehaniaal  arte.     Thaadmirable 

■f?3' 


■work."    Thar 

tbe  high  ait  of 
papan  on  f 

wlthaTeryi , ^ .  ,     , 

wk  Mara  are  a  few  amateur  hlnU  that  might  be 
ntatnl.  llelors  atartina  a  pieoe  ot  work,  try  t«  ga 
over  the  whi^e  proeett  involved  mentallv  fint,and 
If  anylhlni  it  not  olear,  Uke  a  pieoe  of  day,  pat 
It  into  the  thape  ot  your  rod.  By  trying  yuur 
prooeai  on  the  olay  rod,  yoo  will  aee  what  will 
T«uui[«  npaettioi,  what  atretehlng  in  length,  what 
in  breadth,  ale.  Von  oan  then  go  to  work  r.i*uii* 
AftidKirix— a  great  point  with  blaokamitht  wwk. 
The  tenret  of  lliihling  your  fire  itralght  off  it  to 

fiull  out  alas,  pat  on  abavinga  and  a  (ew  dry  ttioki, 
Ight  uiv  atiil  .lo  not  pal  on  blaat  till  atiok.  are  oH 
M  Amiit  .•Nl ;  then  heap  on  ooal,  and  blow  away 
ahMih  Ku  eaaentlal  pi>int  lo  fraip  it  that  tot  all 
ITmV  heala  rrivrArr,Hiu«  t>  oeoeeiMJ!  in  faoV 
!r«l.)int  i»  haiJly  iwatlhU  wilboul  a  re«rberal*l 
heat-  flial  I.  to  aaj.  thera  muat  be  a  coke  aarfaje 
I,,  thn'W  hank  <  l<»  hi.l  hlail  on  IhoM  part,  of  the 
Inui  not  III  illmi'l  n'ntaPl  wllh  It  1  othtrwlea  the 
|,Mt  will  W  loal  on  Hi*  auaipow.)  .tJe  of  the  Iroa 
hr  ru.ll*lhn  *■  fatt  m  p-neraieil  »n  the  oU«  tide. 
Ifr-'i  111*-  ii'»>i»f*il  »t'un<l  ami  ihip-ehape  }i.b 
III  /nw,  I'lil  tHII  littil  Kvtx*  i>Ia(<*e  JlMcall  lu  onM 
trlth  fhf  


)n>/  *<uii»  )>Ia«M  JIMcmII  Iu  ilnM 
;  MIm  •  AMt,  iml  ia  v(c«,  and 
i»  jiiaM*  wklbl  litA    Yua  vlU 


eaay  to  remove  aa  if  of  lead.    In 
ooived  pieee  of  work  it  often  makea  a  neat  job  t 
Gniib  the  piece  ttraight  with  a  file,  then  heat  and 
i.__j _^_._  .t  j_^ — :__  _j  oUjgf  curved 


^  .  11,  and  theadcaw 
down  aquare.    Never  draw  down  tteal  rod  without 
fint  filing  or  hammerios  the  end  to  a  rounded 
■hape,  otherwiee  there  will  be  a  hole  in  tha  end  of 
your  work,  and  probably  cracks.    File  or  reap 
enta  and  oraoka  before  tonobing  with  the  bamn 
aa  they  apread  and  nndarmine  the  work.    Work  at 
white  heat  for  a  good  job  in  iron,  at  red  for  one 
in  ateel.    The  matt  naefol  form  of  hammer  (foi 
aingle  hand)  I  find  to  be  one  having  the  pane  at 
right  aoglea  to  tha  handle,  and  about  ^In.  thick, 
inatead  of  the  uaual  narrow  pane,  the  ^oe  of  tha 
hammer  TOnnded  like  a  large  rivet  head.    Figa. 
w  and  iti  cfieota.    I  mbde 


I,  i,  3,  *  ahow  thia  ahape  a 


a    S 


mine  by  battering  an  ordinary  hammer  into  thii 
ihape.  Tbe  haniSe  ahonld  be  Ifi  to  Win.  long.  A 
grett  deal  may  be  done  with  braai  rode  in  tbe  way 
of  eold  forgmg,  thai  laving  oaiting  for  amall 
thin^  During  thia  kind  of  work  tha  braaa 
raqnirea  repeated  annaaliug — vii.,  heating  and 
qoenohing,  and  mnat  not  be  hammered  hoL  As 
•oon  aa  it  beoomea  hard  under  the  hammer,  an- 
nealing ia  neceaaary. 

If  neighbonrs  objeot  to  tbe  ring  of  your  anvil, 
a  good  tuan  ia  \o  have  a  tmall  coil  of  abeet  lead  or 
Kbit  of  large  lead  pipe,  and  elip  thia  over  the  beak, 
tying  it  back  Co  the  body  of  the  anvil.  I  hope 
Bome  of  your  readen  will  give  oi  a  few  practical 
papen  on  the  work  of  the  forge — not  merely  about 
what  to  do,  but  how  to  do  it  in  the  beat  way.  In 
the  oonntry  here  I  rarely  come  aoroea  a  really 
lonnd  weld,  yet  aome  work  abaolately  reqairea 
anoh  a  condition.  Cannot  aome  rnlea  be  laid  down 
on  thia  head?  I  findmeetolthaqueriesonamith'a 
work  remain  nnanawered,  though  antwerable  by 
many  of  your  readeta,  and  the  mbjeot         '  "■-  "' 


SABTBBH  WOSKKBir. 

[iraSS.]— It  haa  been  my  fortune  at  different 
tlmeatohaveieeD,  and  taken  part  ia,agood  deal  of 
"bnahwork."  Ibavaieenprodigiouefeattof  rade 
engiaeering  performed  by  little  partial  of  timber 
gettera  in  tha  oedar  aombi  ot  Qneeniland,  and  the 
vatt  timber  <st  the  Dandenong  rangea,  bnt  I  never 
aaw  neana  and  toola  apparently  au  inadequate  to 
their  audt  as  thoae  of  the  Chineee  aawyen.  At 
Deli,  Snmati*.  where  Chinate  labonr  and  a  Inoky 
aeeiaent  ot  •oil  haa  orrated  for  the  Dutch  those 
tolwooo  plantations  whoia  aitonnding  profit*  are 
the  envy  of  tha  Far  Baat,  saw-milla  do  not  eiiit, 
and  planks  muat  be  had.  To  import  themftom 
tha  SUaita  SatUamenla,  and  oart  them  at  a  fearf  al 
eipante  throngh  milaa  of  mod,  it  not  to  be  thought 
of,  ao  a  gang  of  Xalaya  or  Bataks  are  hired  and 
prooeed  to  Wl  tbe  required  timber  by  vreeka  of 
faborioaa  haeking.      When   they   have   finWied 


\."SZ 


aside.  Thle  done,  the  Chinese  toola  come  i» 
play.  If  my  friends.  Terrible  BiUy  and  Jaekas 
Whaler,  were  reqnetted  to  undertake  a  "mAo 
oontraafontbe  Dalntree  river  with  (iii^  bsfia- 
mantt,  tbe  reply  wonld  be  a  verbal  oonainmaatd 
the  rtqueater  to  a  vary  tropical  region  indagj;  y 
tbe  Chinaman  knaws  what  he  ia  abont.  P™t* 
monnts  the  section  of  log  with  tho  axe  Af™^^ 
■winging  it  right  and  lef^  pendalnni  faahin«i|lla 
long  handle  projecting  over  his  thowlder,  ehopsrt 
a  deep  notah  at  inteivala  of  2ft. ;  then  bagmMg 
again,  splits  ofl  the  wood  between  the  ■"«<• 
until  he  completes  ona  tide  ot  tbo  •qnare.  Tm 
log  ia  then  rolled  over,  and  the  other  aidaa  afatiaj 
With  inrprising  sxaotnesi  In  the  same  wsf.  Tha  J 
a  yonng  tree  is  out  for  a  lever,  and  all  haao^  wilt  I 
as  many  additional  coolies  aa  required,  raise  IkaJ 
and  of  the  log,  packing  up  aa  it  rise*  utilltBl 
elevated  at  an  angle  of  «°  on  a  pile  of  r'"  ""^ 
Linea  are  martedont  with  a  wet  atTioE . . 
ooal  for  aa  many  planks  as  tlie  1m  will  fiv^  m 
then  tbe  sawyer  mounti  the  iinliDed  SBrfaoaat 
single-handed,  aawa  from  daylight  todari(,iali 
lain  or  son,  with  acaroely  a  paoae.  Tha  aak 
fignndhere.  It  variei  in  length,  bat  babcMfc 
width,  with  vei7  little  "  act."  ThobUdaissUM 
^ODg  the  handlea  as  tiie  work  proceeds 
centre  i>  reached,  when  it  ia  ravened  b«._  ..  _ 
baokaa  it  again  approaofaea  the  aide.  WkSBsflll 
lines  bare  been  cut  as  f ar  aa  possihla,  Ikadia 
end  of  the  log  ia  elevated  and  aawn  in  the  r~    ~ 


hair's  breadth. 


e  insttnment,  howevw,  ■ 


^  .'hey  pn>B**<l  *»  "•>•"  the"m*rb»i"  or 
-  mlvanti  "  lies  like  a  fallen  lighthoute,  and  eross- 
PDt  the  log  into  lengths  ot  lift  or  so,  using  a 

c„„-unuw  whlofa  when,  aa  is  often  the  ease,  the     .  -       -  .  _ 

?  ^JTSt'SiiAWw  ti«l   oommeuoerBMt.    off  a«l  filed  on  other  plttAaTrf  1M  Mill.    «» 


_ _..  bed  nearly  liqnefled  mjsdf' 

getting  more  tbsn  a  foot  very  irregnlsriy  iilea 
4ft.  aquare  log,  while  a  Chinaman  alongudsM 
done  over  6ft..  The  Chinese  have  a  cnrinut  likjag 
for  long  and  unwieldy  inatnunenta,  and  the  biadlM 
of  their  hoei,  bill  hooka,  ko^  are  adways  thm> 
four  times  aa  long  as  thoae  naed  by  Halty  > 
Japaneae  labonrars.  Tbey  alwava  eontriieto^ 
rid  of  the  "  dogleg  "  handlea- of  the  AmerieisaM 


morality,  I  _  ,   .._ 

at  sea  in  aneme^ency.  One  instance  incriginalto 
I  can  racoUeot.  While  aealsd  in  a  rieha^  A 
steam  launch  aboat  to  atart  for  ■  SO-mila  trip  apt 
river  swarming  with  crooodiles,  I  orn^waidtat 
Chineae  eagine-driver  eipbuning  the  engine  lea 
Malay  who  was  asking  the  use  of  the  pnasatt 
gangs.  "Then,"  said  the  latter,  pointing  ta  Ika 
160  at  tbe  and  of  the  scale  (the  atop  pin  was  f<»\ 
"when  the  hand  gets   there  70a  atop?"    ^W 


FITOS  HTBZSBK. 
[STSZS.l— In  partial  falfilmant  af  Iht  psea^ 
made  in  my  letter  No.  ST4«7, 1  inetee  the  ei«»- 
vliigs  cnt  from  Greenwood's  siioiilar,  and  ska 
append  tbe  whole  of  the  daaoiptiva  aattei  aa 
given  by  him : — 

The  above  are  three  teU-laadi^  anw  t«ok  <r 

jers.    A  is  oonitmoled  ao  tbit  Ihaahetlar  T- 

tn-  can  be  set  to  any  ai^au    II  aa*  ^  kk« 

filed  tm  other  pltaheaaCaMvMii.   »• 
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DQt  fitted  OQ  it,  with  ■  tommy  hoU  in  both  th«  nut 

■ml  oDttci-boldBr,  k  thit  it  oui  be  tixed  tt  W17 
Knglfl.  Tha  bnakst  whioh  it  fixed  od  tap  of  tha 
Hiew  tool  ii  ilwl,  >ad  mtdn  ao  tliat  it  will  ipiisg 
bkok  a  little  wben  full  preuure  ii  pat  agtiiiut  the 
tool,  Ki  that  it  will  botli  give  the  direotion  to  tha 
sarew  tool  uid^  at  the  ume  time,  allow  tbaaattiug- 
pointi  of  the  aorew  tool  to  oome  fotward  into  the 
uuleiial.  Tha  top  of  the  lorew  tool  ii  drilled  oc 
ooluitennnk,  to  ^ire  olearanoa  to  the  oatteij  a 
apaae  ii  filed  oat  in  thaeentiato  allow  the  Y-oDttar 
to  stand  a  littJa  prominent,  10  that  when  a  good 
preunra  ii  pot  On  it  Dukei  a  alight  indentation, 
and  laadi  tha  ohaier  01  loiaw  tool  aooordlDg  to  tha 

*"  The  enpaTing,  ihowing  a  pirt-ont  Mrew,  ha* 
been  ant  with  the  tool  & ;  it  i«  a  true  thread,  and 
□eaFl;  half  the  depth  of  the  thiead  at  oiiee  going 
o*er.  It  ie  not  intended  to  fiaiih  the  thread  witQ 
tbeee  tooli,  only  to  atart  than,  and  finiah  with  the 


"  The  t( 


a  the 


.  aimpler,  bat  only  aaitable  for  tha  tool 
it  i>  Gied  on.  in  thu  oaaa  the  V-ontter  le  tnmed 
out  of  a  pieoe  of  round  ateet,  and  laft  aolid  with 
the  axle  bearing  at  eaoh  aide.  The  awan-neaked 
■pring  biackflt  fixed  on  top  of  tha  aoraw  tool  ia 
moda  with  ■  leoeaa  at  tha  end  for  the  V-ontter  to 
work  in,  and  ii  made  to  fit  the  aides  of  the  cnttar ; 
the  endi  at  each  aide  of  the  onttar  are  hollowed  to 
fit  tha  ule  on  eaeh  aide  of  the  outtei,  to  aot  aa 
hearings  for  the  V-cattar  to  ravolie  in,  and  mnat 
be  fitted  eo  Uiat  tha  V-oatter  alandi  at  the  angle 
required  tor  tha  pitch  of  aonw  tool  it  ia  fixed  on  ; 


n  the  ai 


9  nsed  fur  softer 
material  than  the  revolving  cutter,  anoh  ss  ivor;. 
bone,  and  hard  woods.  The  eutter  ia  a  pieoB  of 
round  eteal  flattened  at  the  and,  and  the  round 
put  is  fixed  in  a  V-groova  mide  on  Che  top  of  the 
sciaw-tool;  the  cntter-holdei  i>  round  with  a  chaaae- 
bcad  at  the  bottom,  fitted  fiuah  with  the  bottom  of 
tha  screw  tool ;  tha  bottom  aide  of  tha  hole  in  tha 
holder  must  ba  filed  to  give  claaraDoe,  so  that  b; 
tightaniag  the  thnmb-acrew  the  round  part  of  tha 
cotter  will  bear  against  the  sidea  of  the  V-groove 
and  point  of  tha  thunib-toraw. 

"  Thongh  tbe  above  tools  are  a  noveltj  in  the  trade, 
tha;  will  be  of  little  service  to  ■  tamer  well  up  iQ 
the  art  of  nutting  sarewa  bf  band — tbey  are  not  all 
that  I  conid  vish  them  tor  the  amateor  ;  having 
intiodneed  the  sobjeot  io  mv  book,  I  felt  in  a 
manner  boand  to  get  ont  a  better  tool,  and  the 
sbove  ia  the  beat  1  can  think  oC  for  aelt-leading 
■oraw  tools-  I  shall  be  glad  tt  anyone  ean  improve 
OD  it  J  than  no  doubt  a  ^arge  Dumber  of  the  tools 
might  be  sold,  both  to  persona  in  the  trade  and  to 


Tha 


Bitnct  apeaks  f< 


itself.     I  ragrat 


kll  paoked  away,  and  not  get-at^ble  for  a  oonpli 
daya),  oompel  me  to  postpone  the  drawing  of  the 
otherchaser  till  nait  week.  "-'' — 


loni 


[27624.]— The  Asiatio  wire-drawen  have  very 

led  this  oil  in  preferenoo  to  any  other 

--  deiterity  ' —  " ■—  '— 


the  Trlcbinopoly  chains  of  gold  and  ailver  being 
like  hair,  and  every  good  workman  drawa  hia  own. 
A.  men  made  ma  a  plate  for  tha  fine  gauges  from  a 
flat  rasp  of  English  steel,  which  I  itill  poueaa:  ha 
drew  copper,  line,  and  brasi  equally  welL  This 
oil,  being  one  of  the  ohaspeat  in  India,  ia  nsad  to 
soften  barsh  leather  shoes  and  ropes.  Tha  fresh 
leaves  of  the  esator-oil  tree,  too,  are  gathered, 
bTnised,  and  rubbed  in  the  band,  than  ituSed 
tightly  into  stiff  Baropean  boots,  male  or  female, 
tad  ao  remain  all  oTght ;  tha  leather  th 
qnito  supple  I  FoTlaediag  large  drill 
<dl  mixM  with  lott  aoap. 


■■WHAT    I>    A    SLKKPKBP" 

[275ZS.]— AfbofOS  of  tha  little  faoetia  from 
the  £ii^in«r  in  your  last,  It  is  well  to  ramembei 
that  tha  word  "  alaepar  "  in  aveiy  sense  naad  ia 
literally  ooneot.  The  Frenoh  word  "aommier," 
from  wliloh  aome  pretend  it  la  derived,  meana  both 
a  beam  of  wood  and  a  mittreas  ;  it  alio  means  to 
bear  a  burden,  from  which  wa  have  "  sumpter 
mule,"  or  paak  mole.  In  thia  latter  sense  may  be 
found  its  use  as  baaring  rails ;  in  this  aense  also  it 
ia.usad  in  brataumar  or  bressumar,  a  beam  bear- 
ing the  front  of  a  house  over  a  shop,  io^  thia  word 
being  a  oom^und  of  k  S«ion  and  Frenoh  word. 


each  signifyuig  ft  beam. 


J.  B. 


KXT-BaDDDTa  AFPT-XAHOB. 

[!T62e.1— Thk  akatsh  shows  the nsva  of  a  wheal 

L,whiohls 

ore  lslin.1  .  _.,..__. 

to  fit  the  bora  of  wheal,  a  slot,  B,  tapari  _ 
tha  smaller  and  of  bolt,  laaeivea  the  taperias; 
eotter  C  and  tha  ontter  D,  the  fnnotion  of  whioE 
can  be  seen  witlwnt  fmther  eipUnation.    The  pin 


n*  the  cottar  during  the  time  the  eutter  . 
iown  by  means  of  a  hand  hammer  and  punoh 
,  after  wbioh  it  is  shifted  to  the  next  hole. 
It  mast  be  filed  awav,  as  shown  at  G,  tot 
».  When  a  tapering  key-seat  ia  required  i. 
tin  mnit  be  planed  between  B  and  C.  Thit 
done  after  the  seat  is  finished  parallel.  Tha 
mast  bava  claaianoe  enongh  to  prevent 
ig  fast,  and  I  have  no  donbt  jam  ip.t.-^iA.  \ 
°  (61620),  niU  vuMtMi  bi  miUiit  «.  v»&^ 


job  with  very  little  expanse.  Some  feara  an 
ihe  writer  naed  a  similar  appliance  to  ont  SI 
gutten  in  oast-irOD  bearing^,  )in.  by  Sin.  long, 
uaed  for  rollers  [evolving  at  s  very  high  veloO%. 
la  this  case  the  oil-hola  A  was  first  dTiiled,  Fig.  S, 
and  tha  getter  slotted  from  both  sides  snooa- 
sivaly,  atuting  from  nothing  to  about  one-eighdl  of 


an  inch  in  the  oentre.    The  enttat  in  tfali  iiubuia* 
had  no  tail,  a*  ahown  above,  to  guide  it,  and  dldlla 
ifork  admirably. 
Liverpool.  P.  F.  Ott«.  3 

JOINTS  III  OABPBBIBT. 

[ 37627. 1—T HEBE  are  two  other  }olnti  In  eu- 
pentrynot  noamonly  met  with  which,  Bevertheleai, 
•re  pnoticalty  good.    I  noticed  thtm  in  my  rocm 


in  Venloe,  and   they  were  evidently  very  old,  jtt 
i|uite  aound  joints  still.     Fig.  1  la  the  ontaide 
framing  of  a  window ;  Fig.  2  the  window  eaah. 
Bilka. 

PBOPSLLINO  STBAX8HIP8. 

[27628.1—1  THIKK  the  engineering  world  owai 
Mr.  T,  J.  Torrop  (letter  27433)  hearty  thftnka  for 
his  great  impiovement  in  tha  sbove.  Ba  statu 
iJiat  tha  acrew  ia  clumsy  and  inefficient.  Is  thit 
fo?  I  thought  if  you  increased  tha  revolution! 
tuffioiantly,  and  used  a  small  pitched  screw,  there 
vas  next  to  no  slip  (see  eiperlmente  with  tha 
lianch  Eltdriciry).  He  also  states  that  It  is  im- 
i-eislble.  Whst  does  Mr.  Torrop  mean  bvthis? 
Doet  he  mean  that  Iha  vibrations  will  be  heavier 
running  astern  than  ahead  ?  If  to,  1  can  quite 
balieva  it.  The  backward  band  given  to  the  blsdca 
in  many  high-speed  large  acrews  to  chesk  vibra- 
tion, I  have  alwaye  thought  liable  to  eausa  it  whom 
running  baekwacds.  But  this  is  of  imall  moment, 
;iS  the  ship  does  not  often  go  foil  speed  aatam 
pioept  in  action.  Checking  vibration  in  forward 
fcar  is  sofficient ;  of  oonraa,  if  wa  could  snppreaa 
ic  altogether,  10  mncb  the  better.  Be  then  goes  00 
10  say  that  It  has  along  breakable,  vibrating  ahafk 
\Vell,rBally,  Mr.  Torrop,  I  don't  aKaotlraea  wImm 


got  a  short  va 
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bit.  Let  HI  loppou  tha  jhip  u  gatDg  khewl.  kod  : 
thkt  the  paddlei  only  nuke  80  flkpa  »[  minDte- 
WhsD  laflking  torwud  to  laikt  reuj  toi  k  iBcond 
Bap  tSt,  it  will  of  conns  lure  to  go  edge  on  ;  It 
will,  Uienfois,  hmve  to  be  f utheied  or  'arned  ■  } 
oiroie  GO  timei  pel  minute  (wh*t  will  the  >tiun  on 
tha  farther  ih^t  be  like?)  When  aappiug  aft  it 
wil],  of  cotine,  h^Ta  to  rook  on  >  hinge  on  the 
bftther  ahaft — ningaNo.  1 ;  and  it  will  have  to  rook 
forw»rd  on  edge — Singe  Mo.  2.  We  haye  now  got  i 
ouiTsiul  joint  ander  water,  alao  a  long  btaakable 
■hfttt,  and  a  itoffing  box  and  gland,  that  ia  alwiyt 
nndei  water,  and  oan  by  no  posaibility  be 
got  at  eioept  by  docking  the  ahip,  and 
that  would  require  taking  the  flappen  oS, 
•od  alao  the  breakable  abaft.  Now  we  have  to 
poll  the  flapper  foie  and  aft.    Oh,  that'a  only  a 

The  flapper,  vibrating  on  a  fixed  point  on  the 
ehip'a  bottom,  obangea  Ita  poaition  (lertioally)  with 
regard  to  another  fixed  point  mOTiag  to  and  fro 
tbroogh  the  ahip'a  bottom  (tfae  piaton-rod) ;  thii, 
therefoTiL  reqmrea  a  more  or  leu  complicated 
ayatem  oi  linka  and  parallel  motion,  and  two  com- 
plete Mta  to  each  flapper,  and  under  water.  These 
piaton-roda  alao  require  to  be  paoked.  (Three 
glanda  and  aCnffin^buiea  already — the  thing  aeema 
to  be  growing.)  Th»re  are  8  of  theae;  therefore 
we  have  at  preaent  3  flappers,  16  packed  pialon- 
roda,  8  nniveraal  jointa,  IG  parallel  motiona  j  ao  I 
think  we  have  already  got  more  than  one  long 
breakable,  vibrating,  and  oorroiible  link,  in  place 
of  the  aaid  abaft,  ut  wbioh  even  the  tail  end  oan 
be  replaoed.  If  ueoeHary,  without  donking  in  many 
raaea,  whiUt  all  tbii  Sap  gear  ia  ander  water. 

But  to  continue.  In  a  large  eteamec  the  flapper 
oylinden  will  be  at  leaat  12ft.  apart  (Query  :  WliaC 
will  the  engine-room  be  like  with  IG  cylinder*?] 
knd  thsae  16  cylindera  will  have  to  be  oonneaud 
by  long  lengtha  of  tteam-pip«,  not  to  mention  the 
▼live  gear.  In  addition  to  all  tbia  aimple  (?) 
msohaniam,  we  have  atill  the  diaadvantage  tbat  Che 
after  flappera  are  working  in  tbe  backwaeh  from 
the  forwud  cnae ;  eo  we  bare  merely  transferred 
.  it  from  the  pan  to  the  fire,  and  alao  the  whole  of 
the  power  expeuded  doea  not  reappear  aa  apeed. 
If  the  end  of  the  Sapper  deicribea  an  are,  a  large 
proportion  of  iba  propelled  water  merel;  waihei 
the  ahip^a  bottom,  and  only  for  an  infinitely 
abort  time  ia  tbe  water  propelled  In  a  direoticn 
parallel  to  the  ahip'a  keel.  Alao  there  ia  the  re- 
Teraing.*ear,  for  yon  require  to  reverae  the  motion 
of  the  feathei-ahaft,  aa  well  ai  IB  valvee  inatead 
of  4  aa  at  present,  and  24  under-water  atnffiog- 
boiea  ioatead  of  1  a*  at  preient ;  of  eoune,  you 
oonld  further  aimplify  (?)  Che  meohaaiam  by  build- 
ing S  Weill  in  the  engiDe-room,  and  mating  (he 
flappera  work  in  guidei  on  the  ahip'a  bottom  with 
feather  ahafta  m  the  wella.  Alao,  How  would  you 
manage  in  aballuw  barhoora  where  the  boata  lie  on 
the  ground  at  low  water  ?  There  would  have  to  be 
fita  dug,  and  called  flapper  pita,  and  before  opeo- 
ing  dock  gate*  yon  would  have  to"aet"  Che  boat. 
How  would  you  dock  it  for  repair*?  Yon  would 
have  to  get  a  crane  and  lift  it  bodily  out  of  water 
(1  would  like  Co  aee  the  crane  life  Che  L'mbria,  for 
itaatancs). 

Suppoaing  the  boat  wu  driven  aabore  with  ateam 
np,  would  It  not  be  rather  like  apringing  a  ateam 
mica  under  the  bridge  ?    What  would  it  coat  to  re- 

flaoe  the  Qappera  and  gear  after  each  an  aooident  ? 
have  not  touched  half  the pointa,Mr. Editor,  bnt 
I  am  too  lung  already,  I  am  afraid.  1  ainoeretjr 
hoEM  Mr.  Torrop  ia  joking. 

I  ahonld  Chink  Chia  aimple  meohaaiam  would 
make  Jamei  Waic  torn  in  bu  grave. — I  am,  Ac, 
Govan,  G,  T,  Pantos. 

FBOPBLI.IHa  STBAMSHIPa 

[Z7629.]— I  KOTICB  "A.,  Liverpool"  (27492), 
■aya  "Tha  problem  awailing  auitable  aolving  ia, 
How  to  retain  the  lorew  ai  the  beat  method  of 
propulaion  poaiibla  ;  but  to  do  away  with  Che  ob- 
jeotiouable  length  of  ahafting  neoeaaary  to  the 
preaent  arrangement,"  Haa  any  of  "  outa  "  aver 
ieen  the  aorew  amidahtpa.  I  remember  teeing  a 
toy  boat  worked  by  olookwork  with  tha  acrew  in 
(hat  poaicion.  I  cannot  at  preaent  tell  how  the 
concern  waa  arranged,  but  I  know  it  would  swim 
•oroaa  a  large  pond  very  quickly.  If  anyons  koowa 
if  anything  ot  the  kind  ha*  been  tried,  it  would  be 
intereating  to  hear.  Only  a  Blaokaniltll. 

r2T&eO.]— I  HAVE  read  with  apeoial  intoreit 
iathelaat  i*ine  of  the  Bnolisr  Msckanic  an 
MOOimt  of  Mr.  Marahall'a  paUnted  invention  of  a 
new  method  of  propelling  ahipa.  Nearly  twenty 
yeara  ago  I  made  drawing!  ot  exactly  the  aama 
method,  and  anbmiCted  Cheut  to  the  Editor  of  tbe 
EnginiiT.  By  a  very  elaborate  argument  ha  tried 
to  prove  tbaC  it  would  never  anooeed.  Although  I 
Waa  not  convinced,  it  had  the  effect  ot  ttopping 
further  proceedinga.  I  shall  watoh  tbe  develop- 
nuBt  of  the  invention,  and  shall  be  aurpciaed  it  it 
tiotr  not  fuiai  exptoUtioa, 

■**  0!n>ai/o^..rovl,  W»adtwortb,  Jium  25. 


[^27631.]— The  following  atatement  may  prove 
of  interest  to  other*  as  well  aa  to  Hr.  Uanball, 
whose  propoaitions  I  not*  upon  p.  3S1,  Tbia  Idea 
ia  a  very  old  one  in  various  form*.  There  is  men- 
tion made  in  Reet'a  "  Eacyelopiedia  "  ot  some  boyi 
aatride  of  an  old  wooden  pump  floating  in  a  doalc 
at,  I  think,  Portamouth,  propelling  thamaelvea 
about  the  dock  by  woikiag  tbe  handle,  obaerviug 
which,  induoed  aa  admiral  to  make  experiment* 
there<;^.  More  Chan  fifty  yeara  ago,  1  learned  prob- 
ably my  first  leiaon  in  meohanios,  watching  aa  a 
voongiter  the  ooaatructlon  by  my  father,  with  the 
belp  of  an  engine-filter,  of  a  3fC  blook-Un  boat  aa 
well  a*  tbe  high-preaaure  ateam-eDgtoa  (which  ia 
inexiaCence  now);  Blao,tbeDld-faahionedanwieldy 
boiler  intended  to  work  tha  pittona  of  two  braaa 
cylinder*  of,  say.  Sin.  diameter  by  Bin.  stroke, 
which  were  placed  aa  low  down  aa  poaaible  at  the 
stern.  The  steam  oonld  not  be  raised  aufflaiently 
to  work  aame  in  the  open  air ;  and  then  a  boat  of 
about  9tt.  by  S)fl  by  2ft.  was  built  and  fitted  with 
a  mahogany  box  divided  into  two  cylindera  of,  say. 
Bin.  diameter  by  16in.  stroke.  These  bad  square 
piitoni  edged  with  leather.  Tha  piaton-rods 
worked  in  stnSng-baxea,  and  were  aetnated  by  a 
pair  ot  vertical  hand-leven  by  tfae  occupant  of  the 
boat.  I  well  remember  aooompanjiog  thla  craft 
to  a  oanal  at  4  a.m.  one  morning,  and  the  teault  of 
all  the  Criala  and  alCerationa  "  waa  (bat,  if  worked 
alowly,  tbe  boat  moved  ahead  atowly  and  steadily  ; 
but  on  attempting  to  inoreaae  the  a^eed  of  these 
piston*  tbsy  oomd  be  drawn  in  qnicker  than  the 
water  would  follow  after  them,  and  the  boat  being 
lighter  than  aaid  water,  teemed  to  move  aa 
if  attaohed  to  an  indiambber  rope,  which 
allowed  her  to  make  impnlaea  forward,  and 
then  partly  polled  her  back."  But  there 
are  other  defieiencies  equally  aa  fatal  to  the  plan 
aa  thia  one.  Thus  In  the  paddle  wheel  we  have  a  large 
snperfialal  area  of  Soata  moving  under  the  moat 
adtantageona  conditions  as  regards  apeed ;  bnt  thia 
diaooonted  by  their  shallow  immeraion  and  oon- 
*eqnent  alip,  aa  well  as  by  the  faot  that  they  only 
act  in  the  exact  line  of  motion  for  the  moment 
that  the  float  is  exactly  vertical.  The  aorew  has 
the  advantafe  of  working  in   deeper  and  denser 


the  advantage  < 


'iehly  abaft  might  b 


1  deeper  and  den 
leaa  slip,  and  wer. 


drivi 


mooh  increased  speed,  and  as  1  have  elsewhere 
pointed  out,  "iC  never  for  a  moment  relaxes  its 
thruat,"  I  have  viaiona  of  a  acrew  boat  with,  say, 
four  or  more  blade*  to  her  propeller,  and  a  abort 
abaft  at  the  level  of  her  water  line,  aa  at  this  level 
the  machinery  eonld  be  brought  mnoh  nearer  to  the 
atem :  one  half  of  (be  propeller  wonid  be  in  the 
water  whilat  the  other  was  in  air ;  the  diameter  to 
be,  aay,  doubled,  much . increasing  Che  speed  of  the 
blades,  aa  wall  aa  taking  the  obiectionable  boaa, 
ia.,  out  of  the  water.  Has  Mr.  Marshall  aonaidered 
what  area  of  pistons  a  large  veaael  would  require, 
and  at  what  speed  they  would  have  to  be  driven  to 
equal  that  of  paddle  or  screw,  alao  whaC  would  be 
the  drag  apon  a  vessel  with,  aay,  two  of  said 
cylindera  facing  her  bowa?  It  ia  evident  that  ha 
haa  not  thought  upon  the  abaardity  ot  talking 
anent  the  sudden  stopping  and  reversing  tfae 
motion  of  heavy  bodies,  or  of  making  them  move 
throngh  water  at  railway  apeeda. 

A.,  Liverpool. 

OOHTmUOUB     BRAKBS. 

[27632.]— How  can  Mr.  Kieman,  p.  395,  aay 
that,  a(  the  Burlington  brake  trials,  Eamea's 
vacanm  gave  best  results  ? 

The  following  resum^  of  (heae  (rials  i*  pnblithed 
inlhfltaUnadCaitttf. 


Mr.  Kieman  *ays  that  tbe  triple  valve  yeara  back 
had  been  uaed  with  vacnom  brake*.  Will  he  aaj 
ichen,  and  who  it  wa*  that  tried  it  ? 

Mr.  Davie*,  p.  365-6,  aeem  mnning  wild,  and  not 
kaeping  to  the  point.  The  vacuum  brake  on  engine 
and  tender  doea  fail  when  the  two  break  looae 
Tbe  Wettingbooae  i*  the  qnickeat  brake.  Thi 
Weatlnghooae  brake  aaved  tbe  Uvea  ot  i. 
train  toll  of  people  at  North  WooCtOD,  and 
it  waa  not  the  anae  of  the  accident  at  Bow. 
The  Qovemmenl  nipector  gave  his  report  that 
the  Booident  wu  do*  to  (h«  fault  of  the  ugnalman 
giving  "oleu"  «nl  taking  oS  algulk  *fc  *>tlm[i 


when  a  train  atood  on  tbe  ling.  Upon  thia  tobjaat 
'    baerve  tbe  following  in  a  oontemporar^:— 

Some  ot  OUT  oorreapondenta  are  evidently  ao 
,._r-vigllant  in  discovering  the  defeota  of  the  rival 
brake*  aa  to  beoome  nnfair.  Block  syatem,  by 
which  railwaya  are  worked,  aflorda  every  protection 
OB(rain,letit  atop  where  It  may,  and  aa  effectively 

[uatda  the  train  from  danger  a-  "  =' .— j;— 

,-     "  Itthebl 

-  violated  on   tach   an  oocaaion,  a 
-Danes,  it  ia  groaaly  unfair  to  oharge  the  brake 
Mich  the  blame." 

Thia  juat  givea  mj  own  viewa.  Aa  a  railway- 
aan,  I  know  train*  come  to  a  stop  from  nambot 
it  caoaes  — signals  from  platolayera,  paaaeugen 
lulling  oord,  failure  of  enginea,  vebiole*  geMng 
.S  line,  peraons  being  run  over,  and  brakes  going 
>□.  In  all  or  any  anch  inatancea  traina  most  tw 
jiolled  up.  Doe*  anyone  chink  that  tboie  traisi 
iiught  not  to  be  safe  to  atand  on  any  part  of  ttu 
lowl  under  tbe  block  ayatem? 
"  -  1  may  not  oome  to  reat  and  atand  at  any 
jotumey,  it  would  not  aay  mnoh  for  the 
Lilock  aystera  I 

A  fortnight  ago,  on  the  North-Eaat«ni  Railwa'r 

tbe  2.S5  from  Newcastle,  on  entering  Ferry  HUl 

citation  iit  a  fair  speed,  waa  tnmed  on  to  a  lint 

irbere  another  paaaenger  (rain  waa  standing;  bnt 

Ming  on  Che  alert  tor  any  emergenoy,  tha  driver 

I  Harrison)  aoon  detected  the  irregularity,  and  with 

[iromptitude  applied  the  Weatinghonse  brake,  and 

.topped  his    train   without   oauaing  the  aligbleit 

i.'ommotion.    For  this  he  baa  reoeived  a  reward  of 

i2  from  the  company. 

By  tbe  way,  would  Mr.  Davis*  or  Hr.  Kieman 

iplain  or  aooount  for  there  being  84  failore*  of 

Lcuum  brake*  in  the  return,  and  only  nine  of  all 

her  kinds  ?  FlAOtlo*!. 

[27633.]— SOUE  of  yonr  oorreapondenta  havt 
jiuCly  remarked  in  a  previoo*  iaaue  that  the  imall- 
neaa  of  (he  exhaust  opening*  of  the  Weatinghona* 
brake  prevents  tbe  blooka  from  leaving  too  quickly 
ihe  wheela.     The  time  of  releaae  variea  generally 

>een  fifteen  and  thirty  aeoonda.    On  ioclint* 

ir  whioh  gravity  is  aufficienC  to  keep  tfae  tnls 
.  —ining  at  the  timed  speed,  it  is  not  a(  all  nanet 
!.ary  to  keep  the  brake*  0OD*tantly  on.  Thi*  would 
uuwis^  as  these  gradienta  ars  what  might  bs 
med  eoanomical  inolinet,  and  Ch*  mKintenanM 
of  the  speed  does  net  require  any  partieular  con- 
gumption  of  fuel  or  block  friction  to  check  it 
ilown.  Only  on  approaching  loop  or  sharp  carva 
tbe  brakes  can  be  applied. 

I  cannot  reconaile  the  statement*  contained  in 
'  Lowmoor  Driver's  letter."  Let  me  toll  him  that  I 
liave  observed  the  aame  faots  aa  those  he  mentioiu, 
but  I  couldalwayafindthecaoae  and  remedy  atouoe. 
Besides,  if  the  brake  is  properly  attended  to,  audi 
iiccurrences  are  exoeediugly  rare,  and  are  only  met 
in  the  case  of  new  carriagea. 

It  a  trple-valve  should  not  work  on  on*  ca^ 

nC  any  time  easily  remedied.  In  most  case*  the 
fault  lies  more  in  the  brake  gear  tbaa  the  brake 
ajiparatos  proper.  B.  GtabeH. 

7,  Dacie-atreet,  Longaight,  Mancbeater. 


[27534.]— The  discuasion  on  thia  anbjecl  ii 
gecting  rather  looae  and  rambling  ;  tbe  qaibUiof 
about  areas  and  contents  of  pipes  ia  merely 
toratohing  the  aurtace  ot  Che  matter.  Some  corra- 
tpondenta  also,  whilst  informing  ua  what  fankel 
oan  and  cannot  do,  are  at  tbe  same  time  al  a  Utt  it 
Icnow  this  and  that,  and  are  asking  qneationa  and 
lor  information,  about  tbem.  What  ia  wanted  ia* 
knowledge  of  the  actual  working  of  brake*  at  lbs 

It  has  been  acknowledged  that  "tbe  battle  of 
the  brakea"  (if  not  already  over)  Ilea  between  the 
Vacuum  Brake  Co.'a  Automatic  Ball-Valve  Brake 
and  the  Wsatingbonse  AuMmatio  Air-preaaun. 
All  other  forma  of  vacuom  brake  are  praeticailj 
dead,  and  are  being,  or  will  abortly  be,  replaced  by 
the  vacuum  automatio,  and  are  therefore  ontof 
bhii  discuasion. 

Mr.  Gobert  aaid  recently  :  "  I  am  not  prepared  to 
aay  anything  agaioal  the  latest  form  of  tbe  aat* 
maCic  vacuum  brake,  which  I  conaider  has  rescked 
a  high  state  ot  perfection,  iic." 

Tbe  Board  of  Trade  return  on  brakes  tor  half- 
year  ending  31st  Dee.,   IHHG,  joat  publiahed,  abon 

Weatinghonse  Brake:  633  fanlts  and  l,879min. 
delay  for  400  f  aolle,  tbe  G.  B.  Co.  and  Hull  and 
Barualey  Co.  not  giving  ihe  delaya. 

Vacuum  AntomaUc  (BaU  Valve) :  132  faults, 
TG6min.  delay. 

WeaCiDghouse,  one  faolt  per  3B,967  mile*. 

Vacuum  Auto.  „        „     65,664    „ 

Westingbouse,  one  Dunute  delay  pu   8,4m  nO«. 

Vacuum  Auto.  „  „         „       It,17«     . 

In  these  two  latter  oompariaona  tha  O,  B,  Hall 
and  Bamaley,  L.  and  T.,  aikd  S,  B.  iwrnfiiiM* 
not  reckoned,  aa  the  two  lonaai  doMafimM 
1  &^-jV  vulthA  two  latter  tha  mllMga. 


July  1, 1887. 
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.__  that  S6Z  ^aocai  in  the  biOt-fuT  of  ■  lepsti- 
tiaa  of  the  Mauar  Pirk  oolliuoD  on  lit  Jrd.,  ISSG, 
ia  whioh  B8  peraoUB  wire  injnred. 

With  vunam  katomalio,  levan  htxe-pipai 
"  leaked  "  ooly,  and  oiiued  the  blooki  to  inb  the 


With  Weitinghouse,  fiie  ho»-iiip*i  were  blown 
oB  nipplsB,  or  five  repetitionr  of  the  eioie  of  the 
Blea  Moor  Taoael  oollisioa  od  the  ]9Ch  AnEiiit, 
1830,  in  which  three  pereoQi  were  injured.  With 
Tacuom  aatomatio  th  [■  is  impoiaible. 

Now,  Sir,  with  theie.  862  pipei  bunt  and  five 
blown  oS,  beaidea  many  ouea  of  metal  pipei  break- 
ing and  fumpi  Mopping,  it  would  be  iatereetina  to 
know  how  much  brake  power  was  oat  oS,  and  how 
many  milea  the  traini  lan  in  >aob  a  condition. 

The  Board  of  Trade  mott  oertaioly  ought  (o  tee 
that  the  retnmB  give  thii  information. 

The  aapportars  of  the  WeatinghoDSa  bare  tald 
that  thia  might,  that  ahonld,  and  thii  and  that 
oould  be  dune  to  make  tha  WeitinghonH  tea 
eiratia;  bnt  the  fast  remaina  that  half-year  after 
half-fear  traioi  are  stopped  in  all  aoiti  of  plaeea. 
and  againat  the  wiah  of  the  train  men,  and 
paaieogfTB  and  railwaymen  are  readaicd  liable  to 
injnry  by  more  or  lesa  of  the  brake  power  baiog 
cat  off  owing  to  the  faulty  prinoiple  and  the  oom- 
plicBted  meohaniim  of  the  Weatlnghonie  brake. 
Aa  againat  thii,  I  bare  m  say  it  i>  well  known  here 
at  Leede  that  the  Leeda,  Notuogham,  and  London 
eipreaaea  (which  are  amongit  the  faateat  traini  in 
the  world,  and  make  a  total  ran  at  about  2,D0D  milea 
a  day)  have  been  for  more  than  a  year  working 
probably  the  lateat  form  of  batl-valTe  brake  with- 
out one  aingle  minote'i  delay  being  oaneed  either 
by  or  with  the  brake.  Thia  brake,  tjir,  can  make 
as  quick,  if  not  quicker,  and  oertainly  moeh 
amootbec,  atopa  than  the  Weatinghoaae,  and  oan  be 


It  doea  not  stop  traiui  unneceuarilj,  and 
very  little  mechaniam  about  it ;  and  in  proof  that 
railway  compauiea  baia  found   out  Uiat  it  '      ' 
brake  alike  for  tbam,  their  leTranCs,  and  thi 


WestiDghonae,  fiG  enginea,    SfiDooaobea. 

Vacuum  automatio,   lfi9      do.        I,i>J6    do. 
Leeda.  Satnxiel  DaTia*. 

THE  OOVTINITOUa  BSAXBS    BBTUBK. 

[S75y5.]-THE  return  relating  to  railway  brake* 
for  the  aecoud  six  montba  of  the  year  i83G   hai 
only  recently  been  isaued,  and  I  have  drawn 
therefrom     the    following    tabulated    atateme 
abowinjg  at  a  glanoe  the  amount  of  atoek  fitted  • 
nnBtted  on  the  Slat  Deoember,  18SG  ;— 


Total  amonnt  of  etook 
tetomed  aa  fi  [ted  with  | 
btakei  which  appearl 
to  oomplywith  oondi-j 
tiona  of  Board  of| 
Trade.    >  ifil'J 

1!otH  fitted  with  brsket 
whioh  do  not  comply  .  1,S;!3 

Total  fitted  i        7,; 

Kot  fitted  with  any  oon- 
tiaaoua  brake  i 

Total  pasaenger  iDlling. 
atoob  therefore 7,! 


total  sf  7,933  enginea  and  52.425  carriaget,  &b, 
only  2,679  enginea  and  22 1)78  Tehicles  have  brakes 
wbich  even  appear  to  fulfil  the  oODditioui  of  the 
"Trade       -  '  ■  .       .        - 

jumber  of  those  claased 

daily  praotioe,  and  would  be  of  no  value  in  oe 
aooidenC 

During  the  paet  aii  montha  only  'iiO  enginea  and 
2,477  carriagea  have  been  fitted  with  continui: 
brakei;   and  farther  examination  ahowa  thai  .. 
oonaiderabla  portion  of  thia  atock  waa  provided 
eitbec  with  non-aatonaUe  biakea,  wbieh  make  no 


•took  fitted  wiOi  t 

It  both  act  on  the  aame  block  -. 


WeatCoaatJointa.  28n 

Caledonian    46  J 

Cj.andS.W ■!  176  J 

Midland  S.  J.  3.  ...  8J) 

Midland '  118 

-   indB.W •  *) 

!t  Coaat  Joint  8.  126) 


Webb  vacnum. 
Weatingbouae 

antomaCio — anlo- 


*G.  and  fi.W.Co.  number  not  given. 

Daring  the  half-year  one  colliaion  ia  reported  aa 

oauaed  by  the  failure  of  oontiuuona  brakea — namely, 

.'  -  -      ^-    -     -    ^'   --.      .    f---!.^      -.k;-k   .......U.J  ."U 


n  tbe  pipe;  aad  i 
-"86)  a     ■■ 


fon  the  aame  date  (2lBt 
Qcth-Weetem  train  ran 
the  vacuum  pipe  being 


paat  Nuneaton,  owing 

full  of  ice  between  engine  ana  leuaer. 

It  would  be  a  very  great  advaatasa  if  the  total 
number  of  failorea  of  each  brake,  under  eaob  head- 
ing, were  placed  iu  a  aummary  tabulated  form,  aa 
at  praaent  the  information  eitenda  over  a  great 
many  pagea  of  the  return,  and  therefore  cannot  he 
eaaily  compared.  Tbe  London,  Brighton,  and 
South  Coaat  Railway  reporta  that  four  acoidenta 
during  the  half-year  been  avoided  by  the  nae 
of  the  Weatingbouae  automatio  brake. 

The   very    unaatiafactory   atate   of   the  brake 
quaation.and  the  incorrect  wa 

of  experts  should  he  appointed  by  the  Board  of 
Trade  to  decide  which  brakea  do,  and  which  do  not 
comply  with  the  aonditiona,  aa  the  continued  uaa  of 
the  worda  "appear  to  comply"  permita  all  kindi 


appear 


what  ihould 


liable  Qove 
itructiona  for  working  brakea, 
'     nmadeintheaacolnmr 


be  an  abaolutely 
Amongat  the  '^ 

will  be  fonnd,  p.  llO.the  only  order  relating  to  tt 
nae  of  band  brakea  down  tbe  Liokey  inetine,  and 
■imilar    order    by  the  Lanoaahire  and   Yorki' 
Company    that  Uie  tender  and  van  baud  brakea 
aball  be  used  down  incline*  running  into  Victoria 
Station,  Mancheater,  and  Bradford. 

Olementr  E.  Btrotton, 

ConiulUng  Bugineer  A.S.R.S. 
306,  City-road,  London. 

XAIZ.WAT   BRAKES. 

[27636.]— "  Kappa,"  laat  week,  mentiona  tt 
fact  that  enginea  going  on  tbe  Licke;  incline  ate 
at  both  top  and  bottom.  That  ia  ao ;  they  ai 
quite  right  to  do  ao.  If  they  only  had  to  alaoken 
and  tmat  to  the  vacnum  it  might  fail,  and  let 
them  go  full  tilt  down  1  in  87.  They  are  verj 
wiae  not  to  trust  It.  The  reaaon  thay  do  not  ia  i 
reanlt  of  a  trial  by  the  M.R.  officiala.  They  know 
it  would  not  be   aafe,  ao  order  hand-hrakea  to  be 

I  am  rather  aurpriaed  at  aoma  of  yonr  cone- 
ipondenU  in  their  style.  They  leave  on  one'i 
mind  the  painful  impreaaion  that  they  are  not  try- 
ing to  conaidet  the  livea  of  people,  but  leem  to  ba 
trying  to  write  ap  the  Vaounm  Drake  Company'! 

I  am  aorry  to  say  Mr.  StretUn,  according  to  last 
iaaue  of  the  Bailicay  Mrniru-,  ia  very  ill,  and  ao  I 
preaume  will  be  out  of  the  diaonaaion  for  a  while, 
so  Mr.  Uaviea  may  aay  en  until  he  reoovara  ;  bnt. 


hen  he  doea  w 

inent  to  aay  on  botn  n( 
.  .     ,  I  Sad   by  looking   back  ha    went 

reported  oa  tioth.     Mr.  Gobert  waa  not  longb  on 
Ur.Stretton,  "Loc»  "  ™<i  myialf,  aa  Mr.Davi-- 
(page  S96)   thinks;  but  agreea  with  what  the 
writera  put  forward,  and  aa  to  "  little  knowledge 


...... ioB.     What  mora  ia  wanted?     The  qi 

provea  nothing ;  be  destroyed  the  air  in  Uie  leaar- 
voira  by  not  keeping  hia  handle  in  the  nential 
poaitiou  ;  the  wonder,  therefore.  Ia  not  tbattbar* 
waa  not  air.  but  ratber  that  be  eipeateid  thers 
wonld  be  I  Nobody  but  Hr.  Daviea  would  offer  to 
bring  this  forward  aa  a  brake  failure  ;  ao  evidently 
he  la  without  "a  oaae,"  and  rather  uDfartDuate  irt 
hia  selection  of  material  on  thia  queation,  Hr. 
Kieman  ia  evidently  "  humbagged,"  bat  I  am  not 
aurpriaed  at  bim,  becanae,  after  what  baa  been  said, 
and  the  way  be  diapoaes  of  the  faota  bronght 
before,  ha  too  haa  "  no  oaae."  The  vacuum  brake 
doea  fail  under  similar  ciicamatanoes,  aa  waa 
demonstrated  at  Lszonby  a  few  days  ago,  when  two 
Midland  vsouam  engines  coupled  together  overran 


an  oversight  of  the  second  driTer,whoiB  well  known 
to  Sam  Davies. 

The  ananera  given  to  "Loeo.'a"  qneationa  are 
highly  amoaing.  In  anolker  mper  laat  week  we 
had  the  report  of  an  L.  and  X.  engineman,  wbo 
made  a  pnuitical  test  aa  to  Ko.  1  question,  and 


of  thia,  aaya  it  don't  fail  if  titted  acoord- 
ing  to  Vaeonm  Cumpany's  drawinga.  That's 
what  he  meaui,  yet  thia  ia  the  laanlt  of 
an  actnsl  test  by  an  engine  fitted  with  th« 
newest  design  of  vacuum  brake,  and  according  to 
drawings  of  Vacuum  Brake  Co.  Do  they  know 
how  to  fit  it  themaelvea?  No  doubt,  like  Hr. 
Davies'a  tbeorioa,  itfnlfils  every  condition  on pnwr. 
Mr.  DsTiea  had  better  answer  tbe  qneationa.  He 
anawered  one  contrary  to  fact,  and  evaded  the 
other  six  like  bia  friend  Mr.  Kiernau,  who  haa 
been  ao  diapleaaed  at  their  pertinency  aa  to  call 
them  asaertiona.  Surelv  ha  will  disprove  them  by 
actual  facts  instead  of  merely  asserting,  like  Mr. 
Davies,  a  lot  of  bosh  contrary  to  every  eiperi- 

Hr.  Davies  ia  very  unfortunate  in  hia  aelactiOD 
of  tbe  Bow  accident.  Tbe  Government  Inspeotor, 
in  hia  report,  aaid  "  he  bad  no  doubt  the  brake  waa 


'ly  not  beeanae  one  train  stops  U 
run  into  it  ?  It  ought  to  be  aafe  for  a  train  to  atop 
anywhere.  If  not,  what  good  ia  tbe  block;  why 
go  to  the  expense  ot  it  ? 

I  want  to  ask  Hr.  Davies  uhtu,  ahtrr,  and  vAo 
were  the  die  interested  parties  that  made  the 
experiments,  and  found  tbe  vacuum  quicker  than 
thrWestingkonae? 

At  North  WootloD,  the  Weatinghonee  brake 
went  on,  snd  saved  the  livea  of  paasengera.  The 
Government  Inspector  reports  that,  and  it  ia  true  ; 
ao  Hr.  Davies  may  talk  or  say  what  he  likea. 

It  would  be  interaating  to  leam  what  vacoam 
advocates  think  of  Board  ot  Trade  retnms  for 
balf-yaar  :  total,  89  failures  of  brakea  to  go  on — 
80  due  to  vacuum  alone,  and  9  to  all  other  ayatams. 
Only  80  actual  failures  of  vacQom  in  aix  moatha  t 
Not  a  grest  deal,  waa  it,  Sam  7 

I  would  juat,  by  way  ot  suggeatiou,  aak  Mr, 
Kicrnan  and  othera  to  reserve  their  views  on  Bor- 
lington  until  it  ia  reported,  and  till  we  know  what 
we  are  talking  about.  Speeds  and  diatanoea  warA 
different,  and  until  reduced  to  a  standard  no  one 
can  say  which  gave  beat  reaulta.  Beaidea  (hia,  tbe 
trials  wera  not  practical ;  electric  oarrcnta  were 
used  to  open  valvea  in  variona  parts  of  trains. 
Thia  waa  apecial  electrical  apparatua,  and  apecial 
valves,  &a, — not  what  ia  or  what  would  work  ia 
every-day  running.  Besides  the  brake  pipes,  are 
we  to  have  two  telegraph  wires  through  a  train  P 
It  ia  very  pretty,  no  doubt ;  but  it  ia  not  railway 
ecgineermg.  Then,  note,  if  your  non-anlomatw 
electric  current  faila,  aa  it  did  on  the  Carpenter 
train,  your  automatio  brake  arrangement  ia  done, 
or  putly  done  ;  ao  that  won't  do.  Botbt. 

BAii.wA'Z'  oouFi.ivaa. 

[87637.]— Your  correapondent  "  W.  F."  (37446) 
haa  taken  exception  to  m;  remarka  in  answer  to 
"  Bilke."  I  am  perfectly  willing  to  own  that  when 
a  coupling  apparatua  haa  become  general  on  onr 
railways  it  will  be  an  sotomstic  one,  but  at  present 
are  we  prepared  tor  such  a  form  of  apparatoa  ?  I 
happen  to  think  not,  and  for  this  reaaon,  that 
before  an  antomatic  apparatua  oan  be  applied  tlie 
waggona  will  have  to  be  prepared  to  receive  it, 
and  this  preparation  will  have  to  be  gradually 
brought  about.  "Rome  waa  not  built  in  a  day, 
neither  will  railway  companies  go  to  the  eipenae 
of  changing  all  tbeir  atock  at  once,  and  tbia  I 
think  wonld  have  to  bedouelf  "Silke'a  "  apparatoa, 
whioh  be  aoknowledges  "  ii  not  ptr/icl,  and  do«a 
not  think  it  poeaible  to  make  a  perfeot  one " 
(27447)  were  adopted,  bnt  havinc  h^  ^ja&aai-^^ 
greaa  aaWiUab.i&&'uiU!OTi&.  wnti:^»witfif&.>i™«*i 
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ud  ttBndird  height  of  winoa 
nalonmtio  Bppli»nc«>  for  worting 
i>  for  WOT  king  (be  liulci — then 
ike  oonragfl  »nd  pertaTsro  id  mto- 
L      I    dnn't   ipn   that   mT   remaik 

unequal  oompreuion  of  bnBin,  Utt.  ont  of  "  pUv  " 
ii  required  far  aome  naggoai,  wbsra  othart  Bgnm 
only  require  loms  ISiii.  Come,  "Silke,"  liov  if  m 
long  bofier  snd  ■  ihort  one  meet,  or  how  it  two 
ihort  ODSi  m»t,  or,  if  joa  don't  give  them  thia 
room,  bow  if  two  loDg  hoSara  meet  P  Why,  either 
yon  nwok  the  waggon  and  out,  or  tbey  won't 
couple.  Now  let  ub  eetaboQt  the  tbing  prBBtiaklly. 
Ur.  Hill  bu  SQ  automatic  model  in  the  Newoutfe 

defect  axistiag  in  it  that  eiiaU  in  "  ^Qke'a  '— vie, 
liability  la  knock  WBggOD  end  oat,  u  anyone  may 
find  if  tbey  take  the  trouble  to  press  the  spring 
LnSera  in  on  one  side  of  the  modal.  BoTer. 

HABBINaAT  FABK  ACCIDENT. 

[27538.]— Your  eorreBpondent  "Nun.  Dor," 
(27498)  aeema  to  want  t.  little  more  information 
«n  how  to  preveol  »   '  '  ... 

wrong  road.    There   a 
might  be  done.     Thni 


mnke  all  loru  ol 


goi 
ou» 

V 

ack   on  the 
n   that  thia 
away  efltch 

Itl. 

ring  belli,  and 
li  them,  except- 

otc 
a 

N 

ed  p 
Qile 

eith 

rcBB  back  at 
and  did  not 
h.tshowaa 
r  of  theae  I 

yilway 


WOOD     DTBINa. 

[57639.]— Fob  a  longtime  I  have  used  the  ohipi 
ana  splinten  of  Bant  Indian  redwood,  whial 
•ppeara  to  have  been  importeii  in  Moltiapileri 
time  (1846)  for  turning  as  "  lied  Sanders  Wood.' 
I  put  an  oanoe  uc  two  in  a  w'  ~ 
[  in  a  half-pint  or 


full  01 


liqoo 


jutting  I 


aetal  a^ 


if  ^di 


.D  half 


■  to  >: 


retilltbesplinl 

tanoepan  to  a  hot  beartb 
and  no  more,  unUI  the 


of  aoda.  When  dry,  aponge  your  work  o 
libs  dye,  quite  oool ;  you  can  apply  lei 
the  aims  da;.  I  have  been  doing  much  work 
Htely  witb  thii  ituff.  Tool -bandies.— A  heavy 
hexagonal  bar  of  ash  looks  like  old  mahogany  after 
being  rubbed  with  linaeed-oil  ;  a  new  tront-rod  of 
buioewoodj  after  receiving  two  or  three  appUoations 
■"   "f  dragon'a  blood 


at  above,  i  ti 


lerebj  giving  a 


t  of  n 


V  mahogany . 


wbeu  1  have  mounted 

Joint*  a  mixture  of  one  part  nopal  varnish  in  two 

parta  of  linaeed  oil. 

Thia^eful  wood  supplies  the  place  of  logwood 
"  "S  largely   '--■   - 


in  the  East.  „   ^ 

lion  of  home-made  ahoe-blaokmg 

■a  used  by  Europeans,  some  of  tb 

that  the  amateur  maker  could  gel  two  ahflllDgs 

for  a  nominal   qniirl  bottle.      The    tteea  (Pctra- 

carpuij  producing  this  dyewood  grow  abundantly 

in  Soutbera  India.  Bob. 

TKB   EDMUNDS    LATHE    UANDBBIi. 

[27640.]— Dr.    Edmusdh  tbinka    my  proposi- 

oooslderation  ("  B,  M.  "  I1S6).  Those  propoaitfonB 
■a  stated  in  the  "  B.  H."  1151,  are  as  follows  :  — 

In  tbe  case  of  a  jonmal  rotating  in  a  bearing 
with  a  given  velocity,  increase  of  the  diameter  in- 
oreaaea  the  force  reqaired  to  maintain  the  velocity 


I.  The  fric 


point  further  froi 
lorement,  the  lengtb'uf 

i.e.,  the  velocity 
ora  by  ivhioh  the  force 


2.  For  a  given  an^Iar  □: 
»re,  i.e.,  the  apace  traversed, 

3.  Tbe  eurfaoe   velocity, 
which  the  friotion  is  overea 

Wb  have,  then,  three  fact 
toquired  is  increased- vii,  leverage,  space  tra 
versed,  and  surface  velocity,  and  these  three  fao 
ton  vary  direotly  as  tbe  diameter.  Tbe  forct. 
therefore,  varies  directly  as  the  cube  of  the 
diameter.  Witb  rerard  to  the  leverage  there  ci 
I  think,  be  no  question,  nor  with  regard  to  the  t; 
other  factors  aubstantially ;  hnt  tbe  form  in  which 
the  propoiitioni  are  made  may  be  altered  with  ad- 

The      third   statement  should  read   ai   follotn: 
"■"'  '    ■"       to   bo    ruptured    ia    alio   in- 


I  be  ove 


Bsistance  is  proportionally  increaaed  thereby.  Bnt 
'B  have  not  only  an  iocreaaed  area  of  film,  hot  tbe 
iatance  traveiaed  bj'  any  point  on  the  aarfacB  of 
the  journal  is  also  inereased  in  the  same  propor- 
tion. Let  us  take  an  actual  example.  Let  the 
-■■-  — iterot  one  journal  bo  lin.,tbatof  another 
md  let  both  be  tbe  sarae  length,  and  both  re- 
at  the  same  apeed. 
Imagine  that  half  the  oiroumferenceof  the  larger 
journal  ia    removed,   and    that   tbe  remainder  ii 

ivioua  that  the  area  of  lubricating  film  is  tbe 
me  aa  in  the  smaller  bearing;  but  thia  film  is 
intinnonsly  ruptured  and  reproduced  throagb 
lublo  the  diitanoe,  and  the  rasistancs  overcome  is 
therefore  donbled.  Now  replace  tbe  half  of  tha 
cireumforence.     We   have  double  tbe  area  of  61m, 

duced  through  double  tbe  distance  in  tbe  Urge 
joarnal  as  compared  witb  that  in  the  smaller,  so 
that  the  resUUnce  will  be  fourfold.  This  fourfold 
ia  doubled    in    efficiency  by  leverage, 

considered,  in  wbich  one  journal  is  twice 
the  diameter  of  the  other.  But  eight  ia  the  cube  of 
tberefora  the  force  required  to  maintain  equal 
itiea  in  joUmals  differing  iu  diameter  varies  aa 
the  cube  of  tlic  diameter. 

I  have  to  thank  "J.  K.  P."  for  pointing  out  a 
ilerical  error  in  my  letter  ("  E,  H."  1I5S).  Tbe 
leeoQd  "  buttreaa  -  thread,"  in  the  last  paragraph, 
iboold  read  "  cylinder-base." 

It  appears  to  me  that  the  principle  of  cylinder 
and  face-fitting  should   be    applied    not  only  to 

ibetitnting  this  fitting  for  the  usual  cone-fitting 
0  should  got  rid  of  the  uncertain  alignment  of  the 

landrel-noeea  so  that  the  centrea  may  always 
it  in  in  the  same  position  as  when  ground. 
Notiing  could  be  clearer  proof  that  auch  makers 
'iatrustthe  accuracy  of  the  cone-fittingfor  this  pur- 
osa.  With  tha  wide  noic  propoeed  for  tbe 
Bdmunda"  mandrel  there  would  benoohjeetion 
nthe  Boore  of  weakening  the  noie  to  have  a  acrew- 
thread  inalde  the  nose  to  bold  the  centra.  The 
!Ould  then  be  fitted  to  a  cylindrical  recess, 
'    ',  m  en  t  against  the  f!       *" 


ot  of   a  patent,  so  that  Ihoj  o<uinot  jnat  al 

nt  be  made  public.    ""       -— "- ■"■ 

be  done  moat  ooneci 

Whitworth's. 

'  raa  anxious  to  get  Mr.  Birch's  opinion  of  the 
.  and  vertioal-alide  lathe  deaign,  and  sob- 
__..3d  tbodrawingtohim.  I  founa  he  fully  ad- 
mitted the  valuo  of  the  vertical-Jido ;  but  that 
aany  of  jouc  oorreapondenta  who  kindly  ori' 
d  the  design,  he  feared  a  want  of  stability, 
i  wearing  down  of  tha  narrow  front  alida. 
While  not  feeling  these  objections  quite  so  atrongly 
lyself,  I  am  still  trying  to  modify  the  designm 

)    and   intend  to  adapt  it  to  receive  the  aewsd 
mandrel  and  medaUion  machine.  P.  A.  K. 

AHOUNT  OF  -WIBBS  ON  DTNAXtW. 

[27343,]- 1  AM  obliged  to  Mr.  Bottone  (27483J 
for  answering  this  query.  He  is  quite  correct,  and 
I  can't  tjiink  how  1  manaeed  to  overlook  this; 
tha  authority  I  gave  Mr.  Bottone  ie  agaisal 


le  baok-o. 


I  in  the 
)  fitted,  if  made  to 
changeable. 


[27541.]— The  buttress  thread  first  oai 

me  bolta  cut  with  the  same  for  aomt 
mnectiou  witb  the  Thames  Tunnel.     In 

1350  I   made  taps,  right  and   letC  band 

about  l^in,  diameter,  pitch  2J  threada  to  thi 

for  tapping  nuts  2i  dei 

loantity  o(  acrewe  for 

Railway  at  Wolverton 

doing  good  work, 
'    thea,   interchangf 


iplings  and  a 
for  the  L.  and  N.W. 
So!)  I  found  the  aame 


a  problem  la  solved  in  very  few  words.     All 
.rels,   or  ruQning  gear    of    that  description, 
should  he  turned  upon  dead  centrea,  and  until  that 
ide  a  practice  of  you  cannot  expect  to  have  a 


buah  before  any  ateel,  iron,  case-hardened,  or  metal 
bearings,  more  eapeoially  for  amateur  or  light 
maaunl  labour.  If  the  value  of  these  were  known 
there  would  bo  very  few  without  them.  There  is 
not  one  latbe  in  a  hundred,  or  five  hundred,  that 
yon  can  turn  a  spindle  and  put  a  chuck  on  that, 
when  in  its  place,  it  will  run  true;  and  for  truth 
in  screw-cutting  give  me  the  Holtiapffel  sharp 
V-tbread. 

1  may  add  that  I  have  seen  tbe  buttreaa  thread 

used  for  lathes,  aa  wail  aa  square  and  obtuse  rum 

top  and  bottom  ;  but  they  irero  found  a  miatal 

So  very  few  are  to  be  seen  ;  give  me  Whitworth 

Jaok  of  All  Intdaa. 

LATEB   UATTEBS. 

[27542.]— Some  maybe  Interested  to  hear  ot  my 
viait  CO  the  works  ot  Messrs.  G.  Birch  and  Co.  I 
wu  greatly  pleased  with  all  I  saw,  and  should 
prefer  one  of  their  lathes  to  any  I  have  yet  seen. 
Tbe  work  seems  to  be  done  con  amors  for  its  own 
sake,  more  than  for  the  sake  of  profit,  and  I  was 


Gov 


UAQNIFTING    POWaa    OF     KIOBO- 
SOOPE    OBJBOTIVBS. 

rS7o44.1— Some  years  ago  I  undertook  sooh  an 
ateatigation  as  P.  R.  Brckenahire  (letter  ST48J) 
I  deairoua  of  eondncling,  and  Ibe  results  yon^w — 


ay  pel 


publixi 


finilCb 


layaS, 


iBctul  ii 


'■F.R.B.- 


OLD    VOiaTLANDBB    I.BNBES. 

[27545.]— I  AM  sorry    my  eiperienoe  of  theae 
good    lenaca    ia    so    limited    that   I    cannot    help 


o/PU 


Genlty,  bat  if 


leEdiC 


will  addccu 


TS 


[phg  lie  will  be  s 


of  the  BritUh  Jmnud 


a  satiafactory 

jtndy  of  all  makei  of 

lenaes  as  Mr.  J.  Traill  Taylor,  and  tha  courtesy  he 

xtends  to  all  inqairera  is  well  known. 
1  nan  corroborate  "  Abaete  "  in  his  appreciation 

if  the  washing    aoda    and    carbonate    of    polufa 
developer,  and  also  as  to  tbe  difficulty  of  obtainmg 


's  well-knoivn  formula.     Some- 

Scully   either  in  getting  sodic 

iulphiie  pure  or  in  keeping  it  pare.  1  use  now  in 
la  place  the  melabisulphite  ot  potasb  (weight  for 
»eigbt  of  pyro),  and  find  it  keeps  tbe  pyro  better 


alm< 


than  soda  aulpbitt  , 

double    quantity   of  soda  and 
,d  to  bring    the  developer  into 
B,Ba.,  Plymouth. 


OBIOIKAX   BLECTBIO  EXPBBIUBnT& 

[2754^.]- OS  page  39B  I  described  an  experiment 
-jr  exploding  petroleum  oil  (the  paraffin  of  the  oil- 
shops),  since  which,  having  had  a  dangaroua  and 

perform  the  experiment  in  a  safer  manner. "  Take 
aome  inches  of  gauge-glass  tubing  of, say,  I  in.  bore; 
turn  up  Bn  ornamental  wood  base,  bavinga  plngof 
an  inch  deep  to  cement  tha  tube  upon  it ;  take  a 
couple  of  inches  of  4  brass  wire,  put  a  bluiit  point 

stand,  bore  a  cross  hole  intanecling  this,  and  iniert 
another  piece  of  said  wire  into  this,  and  then  fom* 
down  the  firft  one  until  it  makes  connection  with 
the  aame ;  let  the  pointed  and  project  above  tbe 
plug  about  iin.,  attach  the  gla«  to  plug  with  a  com- 
position of  tusin,  a  little  pitch,  and  some  fioe 
plaster  of  Paris,  melted  and  mixed  in  a  ladle,  dip 
tbe  plug  base  into  tbie,  and  fix  in  place,  carefully 
pour  in,  Bay,  melted  rosin,  having  a  little  paraffin 
'ax  mixed  with  it  until  level  wiih  tbe  braaa  point 
iside;  piQonre  an  old  champagne  cork  {bemf 
_iade  of  superior  corkwood),  pot  in  a  teakettle,  and 
boil  for  ten  minulea  (and, if  never  before  done,  von 
be  anrpriaed  to  find  a  latgecylinder  the  result): 
thia  to  fit  Ihe  glass,  and  pass  another  pointed 
n,.e  through  the  aame ;  this  can  be  slid  neater  ot 
farther  from  the  other  point  In  experi  men  ting,  as 
It  is  extremely  important  with  statical  electfM 
eiperimenta,  "that  no  points  be  expose 


^hadm 


fixed,  and  tbe  lathes  can  he  made  in  half-doieas, 
aome  profit  may  be  looked  for.  Tbe  bnainess  has 
already  outgrown  the  premises  where  it  Ib  being 
carried  on,  and  Mr.  Birch  has  been  overtaxed  by 
the  overtime  he  has  made,  bo  that  I  fear  we  may 
not  look  for  any  descriptiooa  from  him  at  present  \ 


eighbourhood."   1  drill  a 


■r^beStsi^". 


^iu.,  adjust  the  other  so  as   <<tw(b 

e  surface,  stand  it  in  any  i  "U jjfci^ 

nneot  top  to  inside  of  Leyd^^Vj 

-itiide,  having,   of  oooiT^         Ji^ 


Ji;i,T  1,  1887. 
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aodentelf  tight ;  ■  rsvolntlon  ox  two  will  aioH  k 
rioleat  (xplmiaa.  It  ipftika  be  puaed  tbrongh 
iritboat  being  dirsotl]'  ooDQMtcd  to  oatiide  foil  of 
jar,  somatbing  i«  formed  ipeedily  aonnaoting  tbe 
two  poiDta  ■□  H  to  form  >  mnduatar.  Hots. — Tbe 
petTulecm  mtut  not  b«  left  ^fter  cxpccimeiitia^  in 
Jie  tnb«,  u  it  diiintegrato  tbe  osmeDt  if  left  in  it 
iremigbt.  Another  anrioni  eiperiment  !■  to  plue 
Xiinmoa  dijr  ult  in  it,  >nd  natoh  it  bnilding  itulf 
up  for,  U7  Jin.  from  one  point  to  tbe  other,  when 
iparki  are  allawed  to  put  through  j  another  ia  to 
pnt  petroleum  into  an  ordinarj  abiimp  pot,  bang  a 
lia.  wire  from  horizontal  arm  of  Lejdeo  jar  lo  at 
u>  tonBh  into  tbe  liquid  in  tbe  otntre  ;  tba  blowing 
uition  and  commotion  let  np  li  eitiaordinarj.  Jn 
itUng  np  a  pair  of  glai*  diasa  of  8ft.  diameter 
lading    ^at^   belti   of   uaj  kind 

rtme  atanding 
>f t.  high,  and  Sft.  6tiD,  broad  oataide  meaanrement, 
nade  of  deal,  fi^in.  b;  l^in.  itnfi,  inpported  npon 
^t  aoin.  b;  ZJin.  aqaare,  too  aroaa-pjecea  dove- 
«iled  and  tenoned,  and  having  a  Jin.  grooreat  Jin. 
^m  the  edge,  to  take  aihiet  uf  glaaa  40in.  rqoare; 
D  the  L-entre  of  thie  glaai  ii  a  bole  IJi  ~  '  "- 
Deter;  the  diaca  work  one  on  each  ei 
iboet,  tbe  iniide  one  ia  attaobed  by  foni 
1  oaat-iron  faoe-plate  on  a  pieee  of  [in.  gaapipe 
l^in.  long,  TBTolTiDg  in  oaat-iron  bearingi  41in. 
bigh,  carried    on  a  wooden  afaelf  G(in.  by  Ijtn. 

„     .  '"of 

(in.  BbuS  to  a  (in.  edge,  A^in.  diameter,  alao  an  oil- 
lole  ia  provided  for  inaide  apindle,  whiob  ia  of 
<tee1,  aay  ^^in.,  whiob  paiaea  through  to  front,  and 
Uao  carriea  a  oaat-iron  faec-plato,  to  which  ia 
ittached  the  ontaide  diao.  Ibis  apindle 
lorieapoading  mabogan;  wheel,  a  third  wheel,  and 
laving  one  faoe  covered  with  leather  glued  to 
uid  carried  bj  a  piece  of  Jin.  gai-pipe  having 
jieoe  of  iron  aorewed  into  ita  end  andturned  np  t 
lay,  ^fia.  diametor,  and  reating  in  a  hole  drilled 
the  outer  caat-iron  bearing  in  line  with  the  cent 
ifapindles,  and  another  bearing  at  oataide  edge  of 
the  main  frame.  Tbia  carriea  a  apiral  epring 
bearing  agaiiuC  a  movable  collar  for  purpoiea  of 
■djuatment,  and  upon  ita  end  carriea  a  handle  of 
ttly  Gin.  throw,  and  revolvea  the  diara  beantifully 
by  tbe  friction  of  the  flat  edgea  upon  the  leather. 
The  reason  for  my  adopting  tbia  not  atriL:tly 
satbematical  plan  waa  that  in  the  ordinary 
bevelled  edge  plan  tbe  preaanre  would  draw  the 
lilates  together,  and  tbia,  added  to  tho  attractive 
force  already  eiisting,  would  be  objection  able. 
Two  of  the  oontaat-maViDg  wirea  are  attached  to 
ihe  horizontal  ahelf,  the  other  two  are  carried  by 
1  length  of  j  Waai  tube  attaohed  to  top 
if  frame,  and  it  adda  mneh  to  the  effieieno; 
if  thia  large  machine  to  malce  eonneotion 
by  copper  wire  between  theae  and  the  gaapipe  or 
valla  of  the  room.  Thia  machine  gives  powerful 
iparka  direct  from  the  aeototi  in  favourable 
ir«Bther,  snch  aa  at  present,  of  2in.  or  Sin.  long,  and 
jaintnl.    Upon  applying  '        '       -      " 

racnish'-'^- -" 

puta  of  the  glaaa  extending  in  aponeaoh  teetoVfor, 
ny,  Jin.,  eacb  one  of  which  meaaurea  11  by  SJ  by  Ii, 
Bid  16  upon  each  diac,  and  J  from  tbe  oataide 
idge  of  diac,  I  And  an  at  present  anacoountabls 
Kaolt,  aa  the  electricity  aome*  on  with  a  rush  and 
then  gradually  anbaidea  greatly,  and  on  again  In  a 
vonderfnl  manner.  There  waa  no  ligD  of  thia 
pbenomenon     nncil     tbe     inner      parta     of    tbe 

dab.  It  would  appear  to  me  aa  if  there 
reie  mare  developed  upon  the  ontsidea  of  the 
iioa   than  is  the  ease  apon  the   tnaidei,  aimilar 


Neil 


ened  with 


ibber  upon  t 
ay  heailation  in  starting,  a  few  ruba  upon  the 
zed  glaaa  will  aet  her  oS  at  onoe.  1  repeat  more 
•oidedly  than  before,  That  there  ia  that  difference 
atween  the  diaoa  [evolving  in  oppoaite  directiona 
'hiob  rendera  it  nseleaa  to  endeavour  to  combine 
le  two  ^leotricitiea  upon  a  mntual  euiface,  and, 
beiefore,  I  only  take  it  from  one  disc  at  a  time. 
LOy  eiperimenier  who  adopts  my  single  flne  wire 
uteadot  the  Wimaburst  bundle  will  have  hia 
i*wa  much  extended  upon  these  mattera. 

A.,  Iiiverpool. 

SHOUI.I>  WE  BAT  SALT  OR  HOT  F 
[27M7.]— IX  a  lung  lifetime  of  oi>aetvation  at 
■ODie  and  abroad  I  h&ve  deeided  in  favour  of  aalt 
N  •  Deceaaary  condiment.  I  can  speak  in  propria 
mwnL  I  am  a  great  conanmer,  and  have  been  so 
hen  ««ily  yeaii,  and  my  kindred  before  me.    I 


ottan  empty  a  imall  talt-oellar  at  a  meal :  ft  ooa- 
taina  at  leaat  halt  an  ounoe.  A  near  nlative  (a 
female)  freqaently  ato  aalt  alone  betweaa  meala, 
yet  lived  to  over  90  yean,  withaouoely  >  wrinkle, 
audundimm«dejeaiaht;heidem<Mwaaaaoelvat«a 
by  the  breakage  of  bones  i»  k  fall  dovEiatain,thiu 
depriving  her  of  outdoor  ezeralae.  When  Aslatio 
oholera  raged  in  Europe  and  India  60  or  40  years 
ago,  the  promising  experiment  waa  tried  of  saline 
injeotioD  of  the  veins ;  the  temporary  reanlts  were 
astonishing  and  encocraging:  the  patient  rallied, 
and  for  a  brief  period  recovery  •eemed  to  begin, 
then  suddenly  retapaad  into  tbe  former  atage. 
Soienee  failed  in  making  the  efieota  procreiaiTe. 
The  aalt  dutiea  in  British  India  were  dedued  on 
bigb  mediaal  anthority  to  be  produotive  of  a  riaiug 
rate  of  mortality  among  tbe  pauper  olaases,  so  tbe 
impoata  were  modified  and  considerably  rednoed; 
bnt  reenrring  famines  obliterated  aaoitary  atatii- 
tics — aalt  or  no  salt,  the  demon  of  hnnger  extormi- 
nated  them  alike  I  The  regular  nie  of  thia  atiti- 
septio  aaxiliary  to  digsatioa  in  tropical  climates 
and  sunny  Isnda  is  well  marked  by  a  natural 
craving  for  tbe  supply ;  even  the  baaita  and  birds, 
wild  and  domestio,  throng  the  lonely  aalt  springs 
and  eSoieecent  watera,  to  rid  their  atomachs  of 
accnmulat«dentoioa — those  of  the  paohydsrmatont 
qnodrnpeda  being  awful  snake-like  worms,  ex- 
pelled by  Dame  Sature'a  medicin*.  1  have  seen 
the  great  soologiool  collection  of  tbe  Shan  froutiar 
aaaembled  alon^  the  Foong  (or  "  Silt  Lioka  "),  fear, 
suspioiOD,  and  jealoaay  prevailing  among  the  dif- 
ferent communities.  From  my  amboah  in  dense 
vegetation,  overhanging  tbe  stream  to  leeward  of 
the  herds,  I  have  croaobed  in  noiseless  admiration. 
Tbe  slepbanU  aelect  the  aoftaat  ground,  not  only 
imbibing  oontinaWly,  bat  boring  pita  in  tbe 
soil,  and  devouring  tbe  saline  earth  ;  tba 
bold  but  oantioQi  bisons  (Boa  /ronlalii) 
expelling  the  moroie  buSaloei  <,Boi  Ar  aut) 
from  their  own  ahore,  all  the  leaser  baasta 
of  the  forest  creeping  atxint  individaillj 


men— aavagei  withoat  wrlttra  langnags,  bordoring 
the  slopu  of  the  NJi.  Himalayas  (or  Indo- 
Chinese  regions} — aoqniretha  aamuT  of  salt,  even 
.-.  j^  jiigif  Qfaif  preparation  of  tea  aa  we  do 


nnr  ?  Most  of  tluaa  tribes  have  been  branght  to 
.bjeot  aabmisiian  when  KDilty  of  offeniiva  inioadi 
ijr  a  strict  blockade  onttmf  off  the  trade  aapplj; 


The  staple  goods  of  frontier 


Great  flighta  of  Celambida,  i 


a  collision. 

tbe  noble  forest 

,.„.,_  „ _jdihnes(of  birda 

the  moat  subject  to  inteatiaal  parssitoa),  arrive 
from  all  points  of  the  eompaas.  The  whining  of 
wing!  diatnrbs  the  air  cootiaaally,  bnt  the  beasts 
and  birda  seem  on  good  terma ;  oocaaionally  a 
roving  jangle  cock  rana  almost  against  my  boots, 


for  on  tbe  riaing  ground  I  and  my  attendant  guide 
might  be  perceived  by  ant  pair  of  (he  many  lar- 
piercicg  glances  on  the  alert.  Bilenceagainnigna; 
every  creatare  ia  taking  phyaie,  aooordlng  to  his 
siie  and  wants,  snd  ao  time  paaaes  away,  till  the 
roar  of  my  two  Mo.  6  bsrrela,  aimed  at  the  king  of 
the  Boviila,  ebangea  the  woodland  scene  to  a 
ridioulons  caricature  of  Noab'a  Ark  brolrea  loose. 
About  t^e  time  of  full  moon  ia  the  uanal  period  of 

, ....   inJanT  •Jephant  fafia  J 

the  oombiaed  attack  of  a  feline  family  ;  bencc  the 
Poonffi  are  deserted  by  night-feeding  fanna.  except 
during  that  monthly  intorval.  "  Oar  elephants  are 
eating  earth  "  i*  a  frequent  obeorvation  of  their 
gnardiana;  so  he  it  sent  oS  (aometimet  a  whole 
atad  at  oaoe)  to  the  nearett  Poong,  and  kept  there 
~  ia  atomach  be  restored  to  health.  Where  no 
ral  saline  deposiCa  exist,  the  deniaens  of  tbe 
wilderness  allay  their  eravings  of  appetite  for  saoh 
"  ■    --    ■■--   -■ —  rich   aahas    resaltlng  from  the 

:acts  amotherad  with  reed  beda 
I  have  stalked   tbe  rhinoceros, 

and  many  of  the  deer  tribe  in 
the  white  vesidne  of  aaoh  burnings.  Tbe  word 
"  aalt ''  entert  into  national  aayinga  and  eipreatlons 
of  the  Indian  population.  "  Ungrateful  "  ia  "  eat- 
ing moballowed  aalt";  "Faithful,"  eating  oonse- 
orated  aalt;  "aalt  and  food"  is  "daily  bread"; 
"provider of  aalt"  means  "employer," or  •' patron," 


thing  needfnl "  U 
robust  moantoinsar.  The  staple  p. 
barter,  too,  merely  packagei  of  pure  aalt,  whether 
exchanged  for  a  prime  oanoe,  roagbly  out;  fork 
kidnapped  child  on  aaf e  return  to  owner :  or  a  fat 
young  ball-bijon  of  the  domestic  breed.  "Salt, 
more  salt  t "  waa  the  cry  from  the  Upper  Brahma- 

CamiToroos  qnadrupedt,  as  the  ftlida,  canina. 
Jic;  the  omnivorous,  aa  awine,  rata,  mioe,rko.;  and 
the  berbivoroas,  as  bares,  labbita,  ia-  have  a 
natural  disgust  to  tall^  and  the  same  may  beaaid  of 
many  freah-watar  fiahea.  Eenoe,  entocoa  are  ao 
f  reqaenUy  found  among  them  all ;  even  tbe 
domestio  01  in  India,  when  neglected  ia  hia  food, 
beoomes  a  vebiele  for  oyatioeroni,  as  tbe  diseased 
beef  of  the  native  markets  demonstrates,  where  a 
Government  inspector  needs  to  keep  strict  watoh. 
I  end  with  the  analytical  fact,  that  healthy 
"  gastrio  juice,"  the  digestive  fluid,  containa  free 
muriatic  acid — cui  iono,  if  salt  be  not  naaattary  to 
lifeP  Boa. 

[27648.]— About  1890  whole  distriota  became 
vaat  mor^wi  for  dead  sheep  killed  by  the  rotor 
liver  fluke.  One  large  grazier  in  Lydney  threw 
into  the  Severn  npwarda  of  1,000  oroaaes,  while  in 
the  adjoining  oounties  one,  and  one  only,  inatance 
of  immunity  from  the  disease  was  reportad  by  tbe 
larger  flock  ownera — vii.,  that  of  Sir  Bdward 
Cockbnm,  of  Rosa,  Herefordshire,  and  thia  he 
seoQred  by  placing  rock  salt  in  boxes  (secure  from 
the  rain)  in  all  the  Selda  into  which  his  sheep  war* 
turned,  while  tbe  eager  licking  of  these  aalt  lamps 
by  every  individual  aheep  conveyed  an  instructive 
lesson  to  every  apeotator.  Aa  to  the  pbyaialo»  of 
this — well,  oall  it  parasite — an  sdmirabla  illna- 
tra ted  description  by  Dr.  Jabei  Hogg  appeared  itt 
the  "  E.  H."  about  this  time. 

When  a  boy  I  otton  visited  the  stables  of  a 
relative  who  had  a  ptnc/tanl  for  anpplying  Govern- 
with  the  motive  force  for  conveying  be( 
ity's  mails  over  aome  fiO  miles  of  road.  In 
between  each  pair  of  horses  waa 
always  to  be  aeen  a  lump  of  rock  sal^often  lioked 
into  tbe  most  fancastioal  of  shapes.  What,  short  of 
instinct,  could  have  induced  these  boraea  to  eat 
this  dirty-looking  rock  f  One  of  the  stages  had  an 
incline  of  three  milea,  ascending  to  over  I,OO0tt., 
whila  the  Btandard  pace  of  tbe  mail  coacbea  waa 
10  miles  per  hour.  Dr.  A.  will,  therefore,  see  that 
condition,  pace,  and  stamina  were  eaaentiaJ  in  theae 
horaes,  many  of  whom  had  had  aome  16  ^eari  of 
oontiniwl  aervice.  Why  do  horses  ao  rejoice  in 
licking  the  ooats  et  each  other  bnt  for  the  salt 
they  tnna  get  f 

In  a  former  query  I  asked  why  horses  who  siilt 

Sorely  on  vegetable  and  on  cereal  food  auQer  from 
iaeaaea  numerous  enough,  and  notably  from  those 
of  the  digestive  syatom,  and  specially  that  moat 
o&enaivediaeaae  known  aa  "the  grease"  ;  bnt  I  have 
bad  no  reply.  The  Lydney  DlBpenBAT. 

BIBBBO   BOXLBX   TUBB8. 

[27649.1— With  reference  to  the  above,  I  see  in 
letter  27423,  p.  347,  issue  June  10,  Hr.  Thoa. 
FleUher  claims  to  be  the  flrat  in  the  field  with 
the  proper  application  of  ribs  or  atuds,  Ac,  to 
boiler  fines  and  surfaces  for  iacreasing  the  atsam- 
iug  powera  of  boilers,  and  I  fancy  he  is  rather  in- 
clined to  the  opinion  that  tbe  patent  he  refera  to, 
anent  the  same  subject  in  a  previoaa  iaans 
(June  3,  p.  ail),  mnit  be  a  copy  of  his  inveation. 
■■  "    qnito  possible  tor  two  perat —  '"  — 


Majeaty's 


aacred  and  profane,  makes  frequent 
Poiaons  and  pemieioua  prodnets 


a  practical 

^   enson  and 
miner's  safety 


effect 


their  own  publication  and  warning.  Would 
eating  nations  persevere  ia  their  addiction  for 
centories  on  oeaturies?  For  if  the  torm  of  hnman 
eriitanfo  hul  h»i>n  perccptibly  abbreviated,  there 
who  would  surely  have  tracked 


oeive  similar  ideas  sod  wor! 

iaauo   in  complete  ignorance , 

empliSed  in  the  caae  of  George  Stephenson  and 

Sir     Humphry     Davy  and    "— ■-    '•   --'-•- 

lamp,  and  other  oases  may  he  uiuiu. 

I  mny  alao  atato  that  20  years  ago  I  made  > 
boiler  tor  a  email  steam  launch  with  atads  in  the 
Sues  to  act  as  collectors  and  condactoia  of  beat 
(and  the  reanlt  was  very  satiafactory) ;    that  oar- 


the 


Ther. 


lakes    i 


aalt  in  the  British  boundary  of  Afghaniatan  yield- 
ing a  large  return.  Every  valuable  herbivoroaa 
domeatic  animal  in  India  receivea  a  certain  allow- 
ance of  aalt ;  every  ox,  horae,  and  aheep  becomes 
unhealthy  without  aach  addition  to  t^air  food. 
The  horned  cattle  and  aheep  of  villagers  may  be 
often  aeen  breaking  and  licking  the  nitrons  ooating 
of  house  walls,  or  even  devonringf  >cal  residaa  in 
despair  ;    and   there  are  horses  that  will  actually 

- '"r.f 


TO   "7A0Z   OF   AU.  TBADBfl." 
rs7&50.]— I  AU   Indebted  to  Dr.  Cooper,  who 

takea  the  aural  cases  at  the  Great  OrmoDd-atreet 
LtmdoaHomceopathicHoapital,  for  the  application 
of  glycerine  to  the  nostrils  in  dry  oorvia  and  in 
acme  other  coses  of  nasal  trouble  ;  but  1  claim  the 
aimple  method  of  dropping  the  glycerine  into  the 
nostrils  with  a  amall  oil  feeder,  the  aubjeot  being 
extended  on  the  floor  and  the  face  looking  np  to 
the  ceiling.  By  this  means  tbe  glycerine  flowa 
over  the  aorfaoe  of  the  naaal  and  part  ot  tba 
phwyngeal  membtaae.   PitJoiMi^  ■^-—  '"^ 
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find  Mjme  relief  from  thii  «imp1s  procen,  repealed, 
H&y,  ever;  olbrr  dtj.    I   foaod  conaidanble  and 

E'olongKi  ineFiings  foUav.  As  to  hii  itriCsbilitj', 
rjonia  atrong  tinctnre  would  earn  bi«  grititude- 
I  will  send  bim  Bome  gratia  oa  rcoeipl  of  his 
addreaa.  Vaaelioe  mode  hot  In  a  tcupoon  uid 
poored  into  ttie  nnettll  in  alu  advia&ble,  but  it< 
Botion  ia  qnita  different  to  glyoecine. 

Ai  to  (he  eeDiBtion  in  ejelaila,  I  tnggeat  oaloarea 
aa  a  lemedj  oalonlated  to  afford  blm  benefit,  Uta 
Bnenicnra,  or  tlie  salt  formed  b]r  the  cheajical 
union  of  ifaeae  two  elemenlirj  bodiea,  and  known 
u  areentBte  of  Dalcinni,  in  doiea  of  0001  of  one 

JTaiD  ;  vhile  aa  to  the  conclodiag  portion  of  bia 
!tter,  it  oan  be  deaoribed  aimply  sg  inteaaa  nerToaa 
(eiiaiun  and  irritability.  Probably,  hiaoaaeaaan 
out-patient,  eoating  la.  per  month,  at  the  above 
institution,  wonld  be  appreolated  and  benefited  j 

Vaaeliae  bag  obtAiued,  and  juatly  obtained,  ■ 
world-wide  oelebrily  for  it*  heuing  power  on  the 
external  Bkin,  tbe  beat  of  the  body  melting  it  Siod 
cansiDg  aome  abBOrption  thereof,  but  when  intro- 
dueed  even  in  a  but  flnid  state  into  the  noatrits  the 
uaaal  seoietion  chilla  it  eoDtiderably.  Suw,  seeing 
that  vaseline  is  a  hydroearboa  waate  produetof 
cmde  petroleum,  I  eee  no  reason  why  thepetrolene 
of  eommeree  eboald  not  have  a  aimilat  bealing 
action  ;  in  faat,  I  have  peiaoually  triad  petrolena 
to  my  own  noBtrile,  the  reantt  being  that  I  can 
oommend  tbe  nae  of  any  of  these  tnperior  mineral 
oCb  (free  from  tute  aod  odour),  alitainable,  1  ixiu- 
olade,  ia  London. 

Under  vaiious  iiamea  many  inbatttutea  for  the 
BO-called  vaseline  have  been  introduced  by  the 
maDoIaaturing  ahemiiti,  the  netife  healing  prin- 
oiple  in  b]1  being  peinUiiin,  and  thii  is  cheap 
enough  for  tbe  very  pooreat  of  anfiereia  even. 

If  poor  Jack  wiil  look  out  for  the  summer  ex- 
oarsions  into  South  Walea  r^ii  Great  Wetlern 
Railway,  my  henae  and  grounda  aball  be  at  hia 
diapoaal  for  a  week,  and  I  will  endeavour  to  make 
him  hkppj  pro  tern, 

Arohlbald  Fry,  Ljdaey. 


letters  in  tbe  "E.  M,"  about 
and  having  been  a  sufferer  from  this  eomplaint 
fur  lome  time,  I  first  bad  my  ears  syringed,  think- 
ing It  might  bavo  arisen  from  accumulation  of 
wax ;  but,  finding  none,  1  had  them  examined  by 
aeversl  medical  men  ;  buttbe  noise  continued  until 
I  was  nearly  deaf  with  one  ear. 

One  day  I  had  a  aevero  attack  of  indigeitton, 
and  finding  the  noise  ntach  worse,  I  at  once  same 
to  the  conolusion  that  it  proceeded  from  indiges- 
tion.    Being  a  chemiet,  I  took  tome  appropriale 

deafncei  Boon  vanished,  anij  1  have  never  had  a 
retnrm  of  it  except  when  my  digeativB  organs  were 


ie24. 


W.  P.  DbvIm,  PIlO. 


ABA0HI8  HTPOO-SA. 

[21  bb2.']— Earth  /■iifofAio  ie  the  vulgar  designs 
tion  of  thia  nut  (or  rather  pod)    by  all   Anglo 
a  large  bot  — """'  ' — "" 
tailed  1     P  ,       __ 

e  waa  applied  from  a  very  common  desaert- 
diah.  The  aruchia  ia  routed  in  its  shell,  served  up 
bot,  and  eaten  with  salt,  like  Che  true  pietaehio. 
Northern  India  annnaUy  reoeivea  an  immense  im- 
portation of  the  latter  from  AfghaDistan  ;  the 
trees  grow  wild  in  the  raogeaof  tbe  Hindoo  Kooah. 
During  tbe  cold  season  strings  of  camels  continue 
to  arrive  tor  many  vreeka  heavily  laden  with  oamel- 
hair  Backs;  probably  half  of  theBe  contain  pia- 
tJwMos,  freshly  gathered,  in  theit  strong) y-sceo ted 

■.°Thcy 

can  bny  them.  Europeans  always  ruaet  them,  and 
add  »alt  to  help  their  digestion.  Tbe  seeds  of 
J'in'ui  IJttnriiiana  are  alto  oooiaionally  met  with, 
but  the  bulk  is  conauined  on  tbe  Bsat  where  they 
grow  by  the  people  of  the  K.  UimalBju :  they  are 


SBASS  LAOQUSBina. 

[a75oS.}— Thk  intelligent  native  foreman  of  a 

naefol  chuck  to  pattern  for  me  in  bran,  proposed 
that  I  should  see  bim  lacquer  it.  Ue  put  some 
red-hot  emberB  of  charcoal  in  a  light  metd  tray, 
and  having  monotcd  the  brasawork  in  faia  lathe, 
be  placed  the  Gre  on  the  ahears  rather  near  the 
work.  He  revolved  the  aame  very  tlowly,  oooa- 
■ionally  testing  the  heat  of  hia  metal  by  holding  a 
finger  near  it  wilboot  tonching.  He  then  pot  a 
few  drops  of  gold  lacquer  on  a  silk  rag,  Bmoothiog 
it  gently  over  tbe  anrfaco  ;  withdrew  it,  and  went 
on  at  slow  speed  till  tbe  lacquer  had  aasumed  a 
ftauliag ghta.    It  waa  beantifuUy  done,  and  lasted 


EEFLIESTO  QUBEIES. 

*.*  I»  Ihtir  Muwtn,  OorrttptnitnU  art  ntptM- 
fuSy  nqaatti  In  mtnlion,  in  McA  intfimM,  (A*  titU 
and  minii*r  (i/  tlu  gutry  atkri. 


[6190a.]— Harmonium.  — I  note  G.  Fryer's 
reply  to  me  (page  STi).  He  advlees  me  ts  replace 
broad  with  narrow  reedsV  I  have  already  done  bo. 
Now  we  come  to  the  point  (my  query,  page  4*2).  Is 
there  any  dilierence  in  the  make  of  pans  for  broad 
and  for  narrow  reeds.  I  hold  now  that  there  is  a 
differenoe,forthe"myBtery"iBsolved,atIea«t,inmy 
caae,  1  have  replaced  lUft.  row  broad  with  narrow 
roeda,  with  a  very  latiafactory  result.  I  found  no 
difficulty  in  the  eettlng  of  tbe  tongues,  and  I  am 
satisfied  with  the  tone,  and,  fiattaring  myaelf  aa 
being  a  jndge  of  tone,  I  donbt  if  it  oan  be  far  sur- 
paaaed  by  an  Alei.,  or  any  other  ordinary  har- 
monium. I  don't  intend  to  replace  tbe  8tt.  and 
4tl.  broad  reeds,  for  there  is  au&ioient  space  for  the 
wind  and  vibration.  Again,  t  find  that  the  notes 
in  16ft,  row  are  much  more  reed-like  than  tbe  notes 
in  8ft.  broad,  which  are  of  a  "wiody''  tone.  1 
tiiink  the  two  rowe  give  a  better  e Sect ive  tone  than 

referring  to  "  Organon''a "  remarks  (page  S7) : 
''  Whether  broad  or  narrow,  it  makes  no  dilEerence 
in  that  matter."  Well,  perbapa  it  may  not  if  the 
pan  be  made  for  broad  reeds  ;  bot,  if  made  for 
narrow  reeds,  I  think  he  holds  a  wrong  opinion.  1 
thank  G.  Fryer  for  his  kind  olfer  to  set  the  tongues  ; 
but  the  fault  is  not  there.  The  reeds  are  all  right. 
The  "real  cause,"  without  doubt,  is  the  reed  and 
pallet  holes  being  too  small,  the  pan  having  been 
made   for   narrow   and   not   for   broad   reeds. — 

(JOEEN. 

I  62382.]  —  DoIIquoBcenoy  (U.O.)  —  Calcinm 
chloride  is  considered  to  be  the  most  deliquescent ; 
but  I  cannot  say  in  what  relative  degrees.  Calcinm 
chloride  it  cheaper  than  magnesium  ohioride  in 
commerce.- PBlsCIPIi. 

[623!tG.]— Purifl.a&tioa  of  Seronry.— On  my 
qncstion,  how  to  purify  mercuTy,  many  answers 
have  been  sent  in,  for  which  I  must  thank  the 
aendera  ;  but  the  hints  given  are  not  of  much  value 
to  an  amateur,  as  the  quantity  be  uses  seldom  ex- 
ceeds B  few  pounds,  and  the  prooeM  of  distdlatioa 
is  a  dangcrona  and  diSiDult  one  when  he  has  aol 
the    necessary   instruments.      I    tried,    therefore 

it  worth  white  to  make  it  known  to  my  fellon 
amateura.  The  quantity  of  mercury  which  1 
wanted  cleaning  waa  about  21b.,  intended  foi 
chemical  instruments.  I  had  in  a  bottle  some  eul- 
pbale  of  mercury;  with  water  and  aalpbnria  acid.  I 
put  my  mercury  in  it  and  shook  it  all  together.  ' 
once  all  the  meroury  waa  divided  in  very  mini 
globules,  which  were  prevented  from  lecombining 
by  their  ooatiug  of  sulphate  of  uieronry.  After 
about  foor  hours  I  poured  the  liquid  nS,  washed 
the  merunry  with  clean  water,  tried  a  portion  of  it 
by  shaking  it  in  a  test-tube  with  sugar,  and  waa 
astoniabed  to  find  that  after  two  or  three  minutes' 
violent  ahakiug,  the  meroury  kept  bright  and 
limpid  i  in  fact^  it  waa  quite  freed  from  all  foreign 
metals.  1  purified  after  this  some  more  different 
qnantities  with  tbe  same  result ;  but  with  my  last 
trial  lam  not  bo  successful;  a  littlo  hydrochloric 
acid  waa  by  accident  poured  along  with  the  met- 
ooiy  in  tba  bottle;  this  prevented  the  mercury 
from  dividing  into  small  globules ;  ooQsequently,  it 
will  take  a  long  time  to  clean  this  lot,  aa  the  sul- 
phate of  mercury  has  now  not  the  ahanoe  of 
attacking  tbe  mercury  on  such  a  laiga  surface  as 
bef ore.— H  O  LL  A  N  B. 

[624II.]— Oaloinm  Liffht.— It  is  much  to  be 
regretted  that  querists,  before  sending  their 
queries,  do  not  endeavour,  at  least,  to  state  defi 
Ditely  what  it  is  they  wish  to  know.  As  "  H.  B. 
specifies"  spirit,"  be  may  be  told  that  it  ia  th 
common   methylated  .ilooliol ;  but  If  he  likes  t 

Enrchase  spirits  of  wine,  that  will  do-^and  coe 
im  a  ^reat  deal  more.  The  limelight  ia  produced 
by  a  jet  of  oxygen  blown  through  a  hydrogei 
Same  on  to  a  piece  of  lime  (I  am  not  particular  a 
to  deUils),  and  tba  "  oiy-calcimn  "  light  is  under 
stood  to  be  much  the  tame  thing  with  the  oxygen 
blown  tbiuttgh  the  fiame  of  aloobol  instead  of 
hydrogen.  Then  there  is  the  etboxo-light,  in 
which  ether  is  need  in  place  of  hydrogen.  All 
have  been  fully  described  in  back  volomes.-r— ■ 
DoK. 

[fi2-iM.]— Bngfne   for  Canoa.— Bomewhe 


offered  tc 


engine    i 


vately  t 


eight  milaa   an   hour  with  any  engine  that  it 

Sossibly  carry,  I  hope  he   is  already  prepared  _.. 
ieappointment.     A  canoo  is  a  boat  to  he  propelled 

by  a  paddle,  and  it  is  good   and  ■ ' * "- 

if  eteam  is  required,  it  will  be  - 


3uld  n( 


;    but  i 


DOnld  aol  be  done  with  an;  satisfaotioii — a  14ft, 


canoe  driven  by  a  screw  at  eight  miles  an  hour  I— 

Saml.  Bay. 

tiiJ4a7.]  — Speotrnm  AnalyaU.  —  "  Ellora  " 
s  whether  the  distances  of  certain  lines  in  Uia 
BDlarspeatrnm  have  ever  been  compared  with  tht 
times  that  the  tints  remain  on  i^teel  while  (eopei- 
ing.  I  don't  know:  but  1  should  not  think  thai 
had.  Perfaapa  "  Ell  ore  "  will  explain  whatpoa- 
Bibleeonneotion  there  is  between  tbe  pbeaomcoa, 
or  what  porpose  it  could  serve  to  malce  the  eota- 
pariaon  ?  Surely,  the  temperatnrBi  of  the  aclai 
envelope  maat  be  much  hi|her  than  thooa  of  ned 
in  proaeasof  tempering. — Ndk.  DoB. 

[62431.]  — AcTOEtation.  — A  balloon  to  lift 
eooib.  is  not  a  toy,  and  it  would  aecm  that  tht 
querist  should  seek  informatinn  from  those  who 
have  made  snob  aerostats.  Ha  will  find  noik 
about  it  in  baok  volnmes— that  ia,  of  what  his 
been  actuaJly  done  or  is  known  ;  but  as  to  aDyaat 
silting  down  to  make  out  tha  oalcolations  for  antk 
a  balloon,  wbicb  not  one  reader  in  a  million  eu 
possibly   want  to   make — it  is   rather  too  rich.— 

Saml.  Rav. 

[62435.]— Water  riltratton.— Withont  spegi- 
mens  of  the  water  it  is  impossible  to  give  aq 
definite  information ;  but  as  it  is  impottutt  M 
donbt  to  lemove  organic  matter,  I  should  adviv 
the  querist  to  try  the  iron  or  the  spongy  iroa  po- 

would  be  advisabla  to  fiud  out  what  has  baen  doM 
in  eimilar  ciroumslanoes,  before  going  to  tki 
expense  of  putting  down  plant.— J.  T.  M. 

[62437.]  —  Intauaifloatlcm.  —  "  B.So.,  Phi- 
mouth,"  has  misuuderstood  me.  I  did  not  refa 
to  tnercurial  intensification  solely,  bnt  to  inteaa- 
fioation  in  general.  Does  thia  gentleman  belien 
that  by  the  gentle  and  regular  deposition  ct 
metallic  silver  particles  upon  those  already  nuda 
and  in  filu  that  anything  other  than  a  piopw- 
tional  opacity  ensues  :'  Of  course,  if  the  depnsK 
tion  be  too  rapid  the  purtiona  that  have  lit 
greatest  attraction  for  the  minate  freably-pitdpt- 
tated  silver  partiolea  are  the  most  intense,  oampiii 
tively,  prior  to  intensification,  and  hence  the  ibA 
is  an  increase  in  contrast  i  because  where  den)*- 
ment  has  left  adiminutive  deposit,  it  (tbe  depotfl :. 
has  practically  no  attraction  for  precipitsMl 
silver.  WUI  this  gentleman  kindly  explain  (hm- 
thetically)  the  augmentatiuaof  the  opacity  of  dii 
image  (not  propartionally  1.  Practically,  I  aa  wiB 
aware  that  some  intensifiers,  under  special  oooA- 

of  gradation.  The  negative  I  referred  to  aa  aW 
ill -contrasted  one,  has  a  decided  depoait  in  IW 
portions  I  require  transparent,  whilst  the  OKxl 
opaque  localisation  Is  very  little  denser  than  tk 
hall-tDDea  ;  so  to  intensify  such  &  negative  it  M 
spoil  it.  See  the  first  period  in  my  original  qmtj. 
I  shonldlike  to  know,  apart  from  this,  wbyaai 
how  does  AlSO.  eliminate  the  last  trmce  of  tfau^ 
pbate.  Please  illnatcate  this  by  a  chemical  eqM- 
tion.  1  hope  this  will  not"  waste  the  time  "of  «« 
worthy  "B.Sc"—80LAB  BadiakcE- 

[ri'J44I.]— Lnminoua  Paint.- Mr.  Hart,  v-tH, 
has  at  last  explained  why  the  base  of  the  '-Gnat 
Pyramid ''  stood  uppermost,  and  not,  indeed,     '"' 

cation  of  lumiouUB  paint  ..  , 
fancy  coating  glass  plates  on  the 
ing  spectra  through  I 


photograpi 


g'S- 


■ffl 


_-  backiBfirf 
Uait  would  a- 
poie  a  gelatine  plate  in  the  camera  backward,  ai 
build  castles  iu  tbe  gelatine  film  next  the  ifm 
plate,  so  that  it  would  be  utterly  imposBibto  li 
effect  "  optical  contact "  between  image  and  piM- 
iogpaper?  In  this  case,  tbe  halt-tooes  wowdbe 
next  the  plata  instead  of  on  the  film's  sn[£B0a,s«i, 
consequently,  a  ''  blurred  "  image  of  these  pcrli^ 
wouldreBult  upon  priutiog.  A  plate  coated  wUt 
luminoOB  paint  is  exposed  in  tbe  camera  (sav.  Ac 


e  hours) 
ledaytii 


ully 


a  impraaeion  on  a  dry  plate  from  titt  InminilB 
late  above,  aaanming  the  plate  to  be  coated  as  W 
irecta.     Pechaps  Mr.  Home  will  help  to  aMW* 


[6247D.]— Whaela  -nrlthont 
case  nf  a  tix-wbeeled  goods  engi 
wonld  not  be  dangerons  if  tbe  cylindi 


teeoitedtu. — B.  GoBUT. 


query  ma 
been  able  to  thaak  I 
before  this.  Would  be  please  enlighicu  mi  a  lildi 
further?  He  says  bock-presBure  in  high-finMait 
cylinder  is  about  171b.,  while  average  pmaailt 
low-pressure  cylinder  =  10.  If  the  aveTM*'"^ 
pressure  in  high-pressure  cylinder  ia  ahaaliafc. 
will  the  average  effective  pressure  in  lov-pi^W* 
cylinder  not  be  also  171b.,  lew  tfaa  flk  task^ 
pressure?      Please   aay   how    yau    g**s  Wa 

average  iaci-prttmiae    ia    Li^b-HckM*  k  '^ 

7       . 
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ion  will  iBlighUn 
vilaable  c 


Thii   iufoimi 

«oming   from     ..   .__ 

"T.  C^BriatoI."  Will  be,  oc  ui;  other  oompBteDt 
Criaud,  uj  n-bkt  wantd  b«  beit  booka  to  get  for 
preparing  for  houoorB  in  •teun?~ENOIHBOfAH. 

[6!e!3.]— K'™"">^°°^  Vlbratani.— I  note  tbo 
ceply  to  tnu  qner;  by  "  G.  L.  B."  on  p.  396.  Jnat 
br  njr  of  iDDuning  ap  the  mtttci  with  regard  to 
the  prioei  of  teeda,  let  me  putioolulj  oall  (he 
attention  of  yoai  readera  to  the  tollowlng  ftol*: — 
1.  Rcedi  vary  in  price  teourding  t«  quality. 
S.  VarioDi  price*  are  ohuEsd  for  tba  tame  quality 
of  ieedi,thui  the  beitreeifi  vary  in  piioe  from  10*. 
to  3Si.  p«i  ut  of  five  octavei.  S.  The  beat  reeda 
«HI  be  obUined  (u  I  itated  before)  for  12i.  pel 
a•^  and  jdu  can  also  pay  more,  or  even  I«u,  for 
thuD  if  you  merely  like  to  do  10.  4.  Eioellent  reede 
(wnutmoled  of  really  good  metal]  can  be  obtained 
for  8*.  ttd. per  Kt,  retail  prlec.  Tboie  I  refer  to  now 
•m  adTertiBcdiu  the  "B,  M.,"  bnt  theprioe  i>  not 
fiTm.  fi.  Reedi  of  inferior  quality  can  be  obtained 
bam  6i.  to  IDl  (or  even  more]  per  set.  The  aboTO- 
inoted  pricea  for  reedi  have  eiuted  for  some  time. 
I  Doniioet' a  good  let  of  reedi  t«  be  worth  (if  worth 
!■  ooDiidcred)  ISe.  or  iOi. ;  but  ifagood  ict  of 
mada  can  be  obtained  for  leu  (whiob  ia  a  fact),  so 
Mseh  the  better  for  people  of  limited  means.  I 
kkTO  no  wish  to  be  disooarteoua  to  "6.  L.  B.,"  bnt 
X  molt  remark  that  he  has  ni>t  If  ally)  auweredtbe 
qneiy,  aahehaanottold  the  querist  how  the  blocks 
aieoaet,lie  bai  onl;  (very  briefly)  giTen  initnio- 
UODi  [espeoting  the  flttiDg  of  the  tongues  or 
.vibratoM.  I  oonsidec  also  that  it  is  somewbat 
•banrd  for  "  G.  L.  B.;"  or  anyone  eleo.  to  prelond 
tU  tall  any  man  the  price  of  teeda  who  hat  bought, 
■dM,  and  tuned  aome  thousanda  of  reeds.  Theie  it 
■O  (tiiet  price  charged  far  reeda  a*  the  aboTe-stated 
^  4ati  will  prove  j  Iherefore,  "  G.  L.  B."  and  othera 
f.  tetaieated  will  tmderstand  why  I  hare  quoted 
'.;  dUerant  prices  for  leeda;  aadbeoanse  of  that  I  am 
d  (very  unjustly)  of  not  knowing  the  eiaot 
'  arged  tor  reeds.  Like  everything  elae  In 
He  charge  more,  some  charge  less.  Each 
il  purchaser  must  study  his  own  interest 
itterj  and  eodeavoui  to  obtain  the  best  foi 
b  motley.  I  am  glad,  taowever,  that  another  oor 
^ J...U ,_._   .........  I..:,    totheqni   ^■ 


Otbeia  of  thii  daat  are  lil  Adrian,  128  Trajan,  119 
Pespaaian,  130  Tarqain,  131  Pertinai  and  IS! 
"Dnstantine,  built  by  John  Fowlei  and  Co.,  Leedi, 
166;  lai  to  I6G,  Neilson  and  Co.,  1877,  S-ooupled 
„  »dt,  inaide  framing,  4ft.  lOin.  wheeli,  171  x  26 
nyliDden,  weight  10  tcua  (Ur.  Eirtley).  Othera  of 
Lbia  olaaa,  IBS  to  140;  Dub*  and  Co.,  1876.  IH) 
[i.M.W.B.  :  2037,  &ft.  2iD.,  6-oonpled  goods  engiae, 
17  X  24  cylinders,  .weight  27  tons  (Hr.  Bama- 
bottom).  Not.  of  a  few  of  thta  clasi  are~107D  Co 
■■--  1221  to  1249,  1301  to  1866, 1366  to  1426, 1447 
79,  1490  to  lfit2,  1633  to  1614,  1686  to  1742, 


C  teeda  aa  low  as  Ga.  for  6 


la.— G.  Fbyek. 


I  trtiattbattbie 


'  [GS&24.]— Oaa  Oooking  Bange.— The 
"*->  in  gaa  oaokicg  ranges  has  been  praatically 
.jontinoed  for  many  jeara.  '  They  ate  heavy, 
MibleBome  to  fix  securely,  and  render  the  oven 
tj  alow  in  heating  up.  It  is  not  a  pleasant  thing 
_^   to  My,  but  my  uwn  experience  with  thouaauds  ol 


C'~         cooking  ranges  prove 
•  gas  oveni',  which 
"dlowed  to  get  i 


^    Iwoirei  a 
,    r«Mfauide 


i-acb  ■ 


except  Id  the  n 

tata  of  aitb  that  i 
to  diaoover  whethe 
Buameiled,  tiled,  cait-iroi , 
'-  -   -        '  te  and  perma- 
''  "endeisttae 
>f  indiSei- 


^•wirlool 


teof  the 
-T.  P. 
[flSMT.]— Oolna   of    tha   Fieiont   Beiffn.— 

-ji  they  come."    Your  ooneapondents  have 
^  wfwiMuiwsd  the  old  copper  coinage — farthing,  halt- 

J^  Bjiiitj.  fr-,  ■ ■*  ■-•'■-  earlier  part  of  this  reign, 

J -tew^  to  make  his  collection  oomplete,  "D.  G.'' 
^  Aonla  have  the  "  H  "  pennies,  io.,  aa  wdl ;  and  he 
II  ^fcnwH  not  forget  the  ooiaage  of  New  Brunswick, 
^  IHiaTIl  SetUemenlB,  Ceylun,  Ionian  Bepablio 
■3  n**'**'*'  Protectorate—coinage  has  Britannia  on 
^  .&•  ravarse),  die.  1  am  afraid  that,  after  looking 
2  .Vtthe  Jnbilee  coins,  "W.  A.  G."  will  find  we  ar» 
"^  jMOl  "  going  from  bad  to  worse  I  "— AurGBSAKD. 
,'''  '  [93650.]— Oaaa  H&rdeiitiiK.~I  do  not  undar- 
^.  atBlid  what  tlie  querist  means  when  he  aaya  cart 
^  aama  and  axles.  Aie  not  theae  the  tame  thing  r 
Seat  ycni'  ailea  to  a  cherry  red  in  a  clean  fire,  re- 
^Ktre  from  fire,  turn  axle  upside  down,  take  two 

eoaa  of  iron  (hoop  iron  wilt  do),  put  them  Uie 
g  way  np  axle  about  )in.  apart,  and  between  the 
a . :..,   pj,(^h  (yellow).     The 


operations  deaci  .  , 

are  anffloient  for  the  writers.  I  have  heard  peopla 
prove  tbt  theory  of  the  Wheatttone  bridge  to  thail 
oompiete  tatiafaotion  who  bad  not  the  ghoat  of  aa 
idea  of  the  physioa]  prool— O.  T.  P1.RDOB,  Govan. 
[62698.]— XlMtrloal  OottnoDttona.- 1  aeod  a 
tketoh  of  arrangamant  I  have  in  pratent  Dia.  Wiian 
at  reat  there  it  nnintarrnptad  ooaneatioD  bom 
earth  (gatpipe)  throngh  bell  to  liaa  wiia  at  eaoli 
atatioQ.  Od  dapretalng  the  path  at  A,  the  battery 
il  thrown  iato  aotion  and  the  bell  out  ant.    The 


^-^ 


to  1779,  2007  to  20S8.    2297  is  Mr.  Webh'a 
4fl.  8in.  6-oonpled  coal,  cylinders  17  x  24,  built 

"2,  weight  29  tuns  llowt,    A  few  of  lb  ia 

1-2071  to  2089,  2110  to  2124,  2160  to  2174, 

2232,  2261;  to  22M,  2208  to  2277,  2337  to 

2346,  23G5  to  S4J2,  and  several  more,  and  would 
take  up  too  much  time  to  enumerate.— Go  RODS. 


same  action  takes  place  at  A„  ao  eignali  ran  be 
alternately  tranamitted.     One  Leolanobri  oell  at 
--;h  end  of  line  ia  tufficient.      Join  the  oaiboD* 
i  tinea  aa  shown  in  the  aketoh.^  Sx. 


[62Ii78.]  —  Orgaa    Pipe      Feet    TnmiiiK.— 

Tyro  "can  make  bia  feet  oat  of  mahiigaay;  odd 
lita  will  aave  cutting  longer  pieoes.     Walnut  will 


— ,  —  —J woods,  and  mutt  be  nice 

ttraight-grained,  or  it  may  lead  your  boring  bit 
aaide.  Cut  them  of  6in.  of  7in.  long,  C  C  atopped 
diapason  IJin.  diameter  of  top  to  I^ln.  at  bottom 
of  toe,  the  top  of  toe  shouldered  ofl  |ia.  down  by 
lin.  diameter  to  fit  into  the  pipe,  the  toei  to  be  aft 
the  aame  length  ;  from  C  C  to  F  41  ootavo*  to  be 
made  gradually  amaller  till  you  get  up  to  top  F, 
which  may  be  full  lin,  at  tup,  and  bare  |in.  at 
bottom,  the  hole  In  the  toea  from  C  C  to  F  from 
full  tin.  to  jigin.  at  top  F,  the  aizet  of  holes  to  be 
gradaated  np  as  well  aa  yon  can,  aay  7  or  8  of  a 
size  to  the  top  J  get  them  out  and  square,  oentro  the 
ends,  and  bore  them  in  the  lathe  by  meana  of  aome 
nice  thin  and  well-made  quill  bolts,  made  quite 
sharp,  tapered  ofi  to  a  point  on  yonr  giindatono,  at 
tboee  yon  buy  are  too  blunt  to  bore  nice  and  clean. 
If  yon  cannot  bore  them  out  imootb  enongb,  get 
made  half  a  dozen  bncning  irunt  painted  at  endt, 
and  round  loop  turned  at  the  other  end,  which  yon 
may  bam  tbem  out  nicely  with  :  then  turn  them 
on  a  Upered  mandrel  2iD.  or  Sin.  long.  Being  taper 
will  fit  every  toe,  your  opposite  centre  fitting  into 
the  bottom  part  of  toe,  which  most  be  nicely 
bevelled  ofi   to  St  the  hole  in  the  windcheit.- 

S.  AB1.1QQE. 

[fi2684,l— Norway.  — Probabla  cost,  in  my 
opinion,  11  per  day,  first  class  in  everything.  In 
the  opinion  of  a  fellow  traveller,  who  kept  acoonnte 
for  himself,  t2s.  pec  day.  Clothes  neoeaaary  :  light 
tweed  suit,  great  coat,  and  umbrella,  and  anythin- 
elae  you  wuh.  Buy  latest  edition  of  Baedeker' 
"Norway."  tJo  to  Bergen  vii  Newcastle.  At 
Bergen  buy  a  monthly  paper  called  the  "Norgei 
Commnnicationer,"  which  givee  all  the  routei 
through  Norway,  and  the  times  for  railway  and 
steamer.  On  arrival  at  Bergen,  go  on  board 
steamer  to  the  Hacdanger  Fjord,  and  proceed  tc 
Odda.  From  Odde  visit  the  Buartcoe  glacier,  the 
LolefoB  and  Bipelandtoa,  waterfalli  near  Hildal 
village,  also  the  SkegBedalfoa.  Take  ateamer  tc 
Vik,  otherwiae  called  jbTidf  jo cd,  visit  from  there  thi 
Vonngfos.  Take  steamer  to  Eido.  Drive  tc 
Judvangen.  Fassing  (thiongh  the  Nerodal)  tbi 
wateifalla  Stalheimfoa  and  Slivlefoa,  ateamer  from 


t  will  □ 


and  c. 


«ffefltnal,  bi 

[62576.]— I.ooomotlvo«.—(1)  L.B. 


;    tiien    Uke 

«  are  other    ways    of    caae-hardeaing- more 
slower.-J.  C. 

and  a.C.R. 
"Uoa.  401  to  4:iO  il-cuupled  goods  engines.  6ft. 
whoelB,  cyliadera  17^  x  2 il,  weight  SSioaa  12e?n. ; 
4SI  to  432,  tame  clu>,  with  larger  boileni. 
181  X  26in.  cylindtrr,  and  WestinghoUBe  brake 
(lU.  SInindley) ;  468  to  479,  6-ouupled  goodi 
•ngiaai,  oataide  bearing!.  3ft.  wbeela,  oylindara 
•boot  17  X  24,  date  about  I86T  (Mr.  Craven).  (2) 
^jO.  and  D.R. :  llSAcia,  lUCalyoso,  116  Diomede, 
lli  FoTtaaa,  117  Gordins,  US  Pyramnt,  are 
•■•aa^ad  goodi  engines,  built  by  Sharp,  Stewart,  I 
Mil  Co,  1862 ;  oattide  framea,  6ft.  wheela,  and ', 
IT  X  S4    eyllndara,    detigned    by   Mr.   Marlley. 


same  generauy  can    speajt    i^ingLiaa:   guuj 
do  ao  ean  generally  be  obtained. — B,  0>  U. 

[62597.]— Xarblnaa.- 1  am  snob  obliged 
Mr.  Pilling  for  answecing  thia  query.  I  want, 
however,  a  practical  book  on  "  Hydraulica,"  not  ao 
much  on  ateam  engineering.  Doea  anyone  know 
anything  of  Robinaou'e  "  Hydraulic  Power  and 
Hydraullo  Machinery  "  ?  It  ia  described  a*  written 
"toi  practical  engineera  and  ttadents."     Ia  thia  ao. 


(E)  if  moreoonrenienl.  P  andParedonble-aotion 
poshes,  and  when  the  button  ie  depressed  it  pata 
copper  to  line,  coming  back  when  released  by  reaaon 
of  its  own  elasticity  agalnat  the  contact  atad  at  the 
back,  thus  connecting  line  to  bell.  For  battery  (B) 
nie  three  No.  2  Leolanob^  celli  at  each  end.— 
Kl,ECTBA. 

[62601.]— I*noaator  Oral  Bore  lUfla.- Ton 
will  find  that  the  removal  of  lead  from  iron  or 
from  filet  will  be  wonderf ally  facilitated  by  apply- 
ing petroleum  oil;  but  keep  aama  away  from  any 
Boidering  job  about  to  be  done. — A.,  LiverpooL 

[62606.]— Dntoh  lAnrnaKe.- To  answer  thi* 
queation  is  exceedingly  difficult,  as  I  do  not  know 
of  any  English  word  in  which  the  Dutch  aonad 
"ui"  ia  heard.  However,  if  yoa  pronotmee  tba 
ui  like  the  vowels  noy  in  buoy,  I  have  no  doabt 
bat  that  they  will  nndsratand  you.— HOLLAND, 

[62606.]- Dutch  Laii»oaKa.— "  Ui "  ia  prp- 
noanced  in  the  Dutch  language  like  "en*'  in 
German.  "  En  "  is  pronoanced  in  Geraian  aome- 
what  like  "euil"  of  the  French  language  In 
"deuil."  It  ia  impossible  to  represent  this  aonnd 
with  Englisb  lettera,  although  lome  authora  give 
"oy"  of  toy  aa  the  neareit  English  eqalralent.— 
— B.  GOBEBT. 

[62607.1— Bmall-Boale  Photography.— Dor- 
ing  the  siege  of  Paris— I  translate  from  Oaatoa 
Tiasandier'a  "  Uerveilles  de  la  Photograph  ie." 
"  At  Tonrt  all  the  private  or  pnblio  deapatohea 
were  printed  on  a  large  folio  aheet  of  paper  which 
might  contain  about  300,000  letters.  M.  Dagron, 
who  had  left  Paris  by  balloon,  redaced  thia  to  a 
small  negative  having  about  one-tonrth  the  size  of 
a  playing-card.  The  proof  was  printed  on  a  thin 
sheet  of  paper,  and  afterwards  on  a  film  of  collo- 
dion, which  though  weighing  little  more  than  fiva 
centigrammea,  contained  the  eontentaot  emtniL 
uewtpapera,    SevmaL  <A.  -iMMi  -fian*, -wwptWK^^^ 
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pick.  Thialcttw-boi,noTe1aiid  light,  wufutencd 
tothetail  ot  >  pIgeoD.  On  uiWilI  and  od  depu- 
tnra  tan  iru  talun  to  ituup  tbe  biid'i  wio^^  with 
th«  pMtaiuk  of  CBoaipt  oi  deapatob.  A  coDiider- 
■blt  numbAr  of  pagei  of  lettecpcea*  ««ie  repio- 
duoed  bj  tbe  prooouea  of  H.  Dagnm  uid  big  ool- 


,  „  .  .  .  *ined  1  . 
ttarM  csBlim^ten  b;  6ve,  and  weighing  not  nion 
than  fivs  i»ntigr4maica.  Tbar»dnoIiuD  waato  oni 
eight- hnndrcdtb.  Each  pigmn  could  oairj  Id  i 
qaill  2D  filma  of  a  tctal  freight  of  one  gramme 
Ai  1000  u  tbs  quilli  were  leceived  ait  tbe  tele 
eiaph-offic*  tbey  vera  >lit  open  wiUi  a  penknife 
The  film!  were  plaoed  in  a  baain  oantaiuinf 
■lightly  umnoniaeal  water.  In  thia  liquid  thi 
deapatohea  nniolled  tbemielTes;  they  were  driei 
and  placed  (between  two  glaaaei)  in  k  pboto-elec 


[62608.]— PronTmolatlon  of  the  Iiiab  G  H. 
— BmtTim.— On  p.  400,  lomeone  ba«  aabitl- 
tntcd  "  I "  for  "  y  "  IB  Look  Nay.— A.,  Liverpool. 

[62608.]— Pronnaolfctlon  of  IrlKh  OH.— The 
"A"  n  in  moat  ouea  pronoanoed  in  tbe  way 
leterred  to  by  the  qneriit  M  giTen  by  Dr.  Foiter. 
Itii  ao  in  ''Loogh":  bnt  "Neagh^'  ia  by  moat 
people  pronoanoed  "  Bay,"  altboa^  I  have  heard 
the  gnttnial  fally,  aad  the  two  voweti  aeparately, 
aonnded  by  the  peaaantry.  I  eannot  say  I  have 
obaerred  much,  if  any,  diflereniie  between  tbe 
Sootohman'a  "looh"  and  the  Iriafaman'a  "longh." 
In  "Drogheda,"  "Armagh,"  ind  "Donagbadee" 
the  gnttncal  ia  alao  aonnded  by  tbe  maaasa,  and  ia 
probably  the  proper  old  form,  althongh  alwayi  Id 
tbe  two  Brat,  and  aomttimea  in.  the  lait,  it  ia 
dropped  by  "  the  qoalitf ,"  ai  in  other  aaaea  where 
it  wonld  aeem  to  be  too  laharmoniona.  In  eonneo- 
tioD  with  Iriih  plane  namei,  it  may  be  worth 
natieiiig  that  while  in  Eugliab  name-  *'- '  '- 


laibly   thia 
r  lait  of   Pemanoe?-^.  Bbown, 
!9.] — XqnktoTBal,- ladoaed   photo  ia   of 


home-made 

aw. 


ataod  for  121in.  refleotor.- 


[6S6S8.]— OrlttoKl  Telootty  of  Botktioii.- 
For  pnrpoaea  of  oalcolation,  tie  grindalone,  fly- 
wheel, or  other  aymmetrioal  rotating  body  may  be 
divided  into  aeotora.  The  oentrif  ogal  force  of  each 
aectorin  poanda  =weightinpDundBxaquBTeolTeTB. 

Ear  miuntfl  x  -00034  x  mean  radins  or  diitanoe  in 
set  of  tbe  centre  of  gravity  of  »otor  from  axis  of 
nitatian.  Id  tbe  caie  of  a  giindatone  where  the 
eeotori  are  taken  ai  innnmeiable,  the^  beoome  prac- 
tioally  trianglei,  and  tbe  mean  ndiaa  =  |  radina 
of  atoiie.    It  will  be  fonnd  that  the  vertioal  com- 

Snenta  of  the  oentrifngal  force  of  all  the  aeotora 
one-halt  of  the  rotatfng  body  (that  ia,  tbe  force 
tending  to  tear  rotating  body  in  half) 

Total  oentrif  ogal  force  of  entire  body 

8-U18 

In  a  grlndatone  the  total  cent,  fone  in  potrndi 

=  weight  at  itone  in  ponnda  *.  \  radiui  in  feet 

AT  nnt,  pel  mSnate  tqamied  X   -OOt^t.     To  find 

erfliomj  reloaity  ol  ToUtioB  irf  anj  ijinnetiimtl  rs- 


voliiag  body,  let  u  m  reva.  per  mlnnte,  or  ciitioal 
velocity  of  rotation  to  be  fonnd.  And  given 
A  =  force  of  coheiion  uf  body  in  ponnda, 


I  radina in  feet, 

V  K  weight  of  body  in  po 

ff_x_R  X  j:'  X  -OOOM  _ 

"31416 

81416  A 
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■y 


9240  A 


[6S6S1.]— Call  Bell  to  AooTiatloTolephaoe.-- 

Uie  telephone  wire  aa  "  line,"  and  oonnaat  aa 
diagram  m  qnery  62^93,  taking  care  that  Done  of 
your  anpporta  for  aoonatio  wire  are  tonohing  any 
metal  connected  to  earth.  Join  tbe  wire  from 
tcTDiiDal  (T)  on  pnih  in  diagram  to  the  aoouatie 
wire  at  aboat  Sin.  from  the  neareat  aupport  to 
talepbooe  ai  abown  In  aketob.     To  do  tliu,  take 


llll  llllllTl 


ipiral,  and  Bolder  .   .   . 

wire  and  tbe  other  to  the  wire  from  terminal  (T) 
on  poah,  bending  the  joint  after  Inanlating  to  the 
aupport,  BO  aa  to  take  all  atraln  off  tbe  spiral. 
Wind  your  bell  bobhini  with  No.  26  ailk^Mverad 
wire,  and  uae  aiz  amalleBt  aiie  LeoUnob€  oella  in 
aeriea  at  eaoh  end.— Blbctba. 

[62637.]— Oompotrnd  StoBm-Bnrine^Yoa 
anraiy  have  made  a  miatake  when  yon  lay  there  ia 
no  receiver  to  tbia  engine.  With  the  oranka  at 
rt^bt  anglea  a  receiver  la  neeeaaary  ;  the  arlindera 
being  rather  far  u>art  in  thia  olaaa  of  engine,  per- 
bapatha  eihanat  from  h.p.  to  Lp.  aylinder  aota  aa  a 
reoeivei.  The  receiver  ia  often  in  tbe  form  of  a 
jacket  round  the  h.p,  oylinder,  aod  ao  may  have 
eicaped  your  notice.  In  the  following  caloulatioiu 
I  have  taken  pic  ^,  that  ia,  that  preainre  varieiin- 
Teraely  aatbe  volome— 
T'  E-  initial  volnme  of  steam 

V  1  volume  of  >taam  at  termination  of  atcoke  in 
'  .p.  oylinder 

•>  »  meanpreaaure  b,p.  oylinder 
'    =  initiaTpreaaore  l.p.  cylinder 

»'=  mean  pieaaure  l.p.  cylinder 
=  ratio  of  ezpacaioQa  in  h.p.  aylinder 
t=  ratio  of  eipajiaiona  in  l.p.  eylinder 
,  =  ratioof  cylinder  capacity  =  Jir)^  =  2'408 
'   =  total  ratio  of  eipanaion  in  both  cylindera 
(All  preaaniea  taicen  aa  abaolute) 


V'       (72  X  ft)  +  8       24-6 

'■-f:'-.a-""- 


l.p.  cylinder.  If  capacity  of 
cciver  i>  large,  the  back  preaanre  ia  fairly  oouat 
tbrooghout  atroke ;  hat,  if  imall,  it  Sactaatt 
great  deal,  being  greateat jjoit  before  low-prcH 
oylinder  takaa  ateam.  To  compreaa  ateam  fi 
201b.  to  611b.  iU  volnme  mnat  be  decreaaed 


bi 

.77^' ao  if  clearance -^  Sin,  oompreaaion  mnat  begin 
3  X  27  —  3  =  fi-lin.  from  end  of  atroke. 

r"  =  r  X  B  =  3-OS  X  !-4l  .  T-8S. 
Aa  you  do  not  give  aize  of  receiver,  I  cannot  aay 
what  initial  preaanre  in  low-pteaanre  cylinder 
wonld  be ;  bnt  it  would  be  about  the  lame  ai  the 
terminalpreaaore  ot  high-preaaure  cylinder  if  there 
wen  no  "drop."  If  the  capacity  ot  recBivet  waa 
until,  however,  tht  iutial  picuoie  of  low-preaaore 


cylinder  might  be  conaideiably  bi^«r. 
231b.,  then— 

p-.-p.  I  -H  hyp,  log,  r' 

B  23  1  +  hyp,  log.  2  ^  ,g  rM3  _  ,. 
2  S 

and  p'-^',~  ^^  ■=  llSlh. 

To  compreaa  from  31b.  t 


eompreaaion  begiui 


10  -, 


from  end  of  atroke.  With  large  porta  ai 
aatins  valveaeibanit  need  only  b«gin  JD 
end  of  atroke.  There  ia  no  definite  mle  fi 
Blag. 

[62637.]  —  Oomponsd  Btauii-Bncli 
appear  to  have  a  large  amount  of  olsarano 
oylinderaj  half  what  yon  Btata  ahonld  b 
with  Corliaa  valvea.  Taking  the  clear 
account,  the  cut«B  in  h.p.  cyl.  ia  at  . 
atroke,  and  oonaeqaently  expaaaion  ia  thi 
in  that  cylinder  with  an  abaoluts  termiiud 
of  70  -^  8  >■  aay,  231b.,  and  average  pr. 
that  aide  of  piaton  -  70  x  ?  t ''^•'°g-' 


.  mtenta  of  h.p.  oyl.  The  ateam  being  c 
half  atroke  in  l.p,  cyl.  tbe  preaanre  in 
will  have  fallen  then  to  about  28  -^  t'S  =  i 
the  ratio  of  cylinder  oontenta  Ijoing  aa  2' 
the  whole  oontenta  of  b.p.  cyl.  lieing 
tained  in  half  tbe  Lp.  cyl.  Thii  will  no- 
to  91b.  abaolate.  The  back-preaaoro  in 
will  riae  towarda  middle  of  atroke  to  perh; 
thing  like  251b.  J  bnt  tbia  dependa  on  oo 
rmieiiar,  ao  thia  part  bad  better  be  left, 
all  oonaideration  of  loaa  in  jireaanrs 
oyllndera,  and  from  condenaatton.  To 
2aib.  to  fi41b.  witta  Sin.  olearance,  you  n: 
eihanat  at  64  -^  20  x  8  =  Sin.  from  and.  ' 
eipanaiona  =  3  x  2'4  =  7'2  timea.  and  ini 
aure  in  l.p.  cyl.,  aa  mentioned  above,  de 
receiver  and  alao  average  pieaaura,  allhoui 
of  engine  will  not  be  affected  by  it  i  the  1< 
cylinder  being  gained  in  tbe  other.  Ii 
ezhaoat  aboold  oloaa  at  10  -H  3  x  3  a  II 
end,  and  if  opened  at,  aay,  Sin.  from  en 
probably  attit.    Yon  have  probably  taken  < 


and  loaaea,  which  invariably  ooonr  in  aom[ 
— T.  C,  Briatol. 

[62633. ]~BorinK  Holea  In  Ghw  Tub 
your  tubing  ia  intended  for  gaa  devicea, 
to  file  a  notch  with  the  roDiid  edge  of  a 
hrat  where  each  hole  ia  to  be  bored,  the: 
drill  made  thia  way  :~Take  a  piece  of  lo 
rod  iln.  diameter,  length  to  Buit  brace,  t 
little  towarda  the  point,  and  then  file  it  d 
abonlder,  allowing  the  drilling  point  to 
fithe  long.  A  drill  made  thOB  will  not  brt 
It  outs  through  the  tube.  To  temper, 
point  to  a  bright  red,  plunge  into  water, 
on  fine  emery  cloth,  and  hold  the   thick 

then  cool  again.  X  have  recently  drillei 
qoantity  of  holea  (many  hundreda)  leai 
32Dd  diameter,  and  only  bad,  I  thii 
breakage!.  Tba  brace  baa  aomethiog  to  di 
too.  Mine  ia  a  hand  brace,  fitted  wi 
wbeela,  with  the  handle  for  turning  at  tbe 
lot  of  this  cIbbb   of  work   is  pnncbed   oc 


[626242.]  —  Electro -Motor-  —  To  M 
TUSE,— In    your     positiua     I     abould    n 

on,  having  weighed  the  armature  before  ) 
winding.  Tbeo  put  an  equivalent  amoo 
timea  the  weight)  ot  the  same  gauge  win 
Gelda,  and  connect  up  aa  a  ahunt  machine, 
do  not  Btate  the  wire  apace  on  ajmature,  1 
gneaa  at  ita  capacity,  but  think  that  yaa  n 
lib.  to  111b.  on.  In  thia  caae  yon  might 
nearly  IH.P.,  if  yonr  motor  ia  properly  a 
BOTTOM  E. 

[62643.]— Slide  Valve'.— If  you  have  . 
nary  9it  valve  only,  yoa  cannot  very  wel 
at  earlier  than  i  the  atroke.  If  voo  wiU  ( 
particulara  aa  to  travel  and  widtha  of  po 
tell  yon  how  much  lap  yon  mnat  give- 
Brifltol. 

[62644.]— Launch.— To  "T.  C„  Baii 
Thia  query  1  mnat  refer  to  our  friend 
neering,  Manohoter,"  if  he  will  aure  I 
aa  I  am  not  at  all  up  in  boat  wort— T.  C, 

[6264a.]— PUtar.— If  ^oa  have  aettling 
think  you  would  be  auited.  I  abonld  pp 
follows: — Have  two  tanka  made  of  aajifc 
will  hold  water,  and  aa  taU  aa  poMibtt-* 
high  and  3ft.  diam.  Pomp  tho  bad  i>*-'~ 
1,  and  have  thia  ooonealed  to  Jl/^  ' 
from  tottom,  and  take  food  frar  ' 
3ft.  below  thia  conneotiag-t^ 
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ntch  tbe  rettlings,  and  mestm  mast  bs  prorided 

-  (or  cteaniog  out.— T.  C.  Btiatol. 

[G264fl.]— Photo fraphlo  OhemlBtry,— To  twt 
lot  hfpMnlpbitei  in  w»t»r.  Uks  a  portion,  srid  »dd 
feome  RDlphQiio  aoid  (H,SO,),  ind  wsnii  geatlj. 
An  odour  of  Bolpburona  ■nbjciiide  (SO.)  tnd  x 
depoiic  aC  lulpbiir  indiaates  an  bTposulpfaue.  To 
koother  portion  add  a  few  dcnpa  of  ammaniD-onprlo 
■niphatfl  (mule  by  »d ding  unmonia  to  Htalation 
^  oaprio  iDlphate  til]  tba  pre-ipitabe  ditaolvet  in 
«xi]an),  ui  inatant  decolnritJition  iodicite]  hypo- 
■DlpbitcpTMCDt.— FHOTOCHEUICUS, 

[62616.]— FhotoBTKphlo  OhemJ»try.— 1.  Bodio 
UUotnlpbKtc  (hypo.)  gives  with  silver  nitrmta  a 
White  preoipitatc  ntaiaS  beaamtr!  bliok  on  aUnding 
or  hasting,  oving  li>  convsMioa  into  (Dlpbide. 

Ag-a,Oj  +  H,0  =  Ag,S  +  H,SO,. 
Tb«  »boTe  pcMipitate  (Ag,S,Ojl  dimolvei  readily 

Uuttw  taiilj  strung,  and  added  until  a  psTma- 
BCnt  preaipitite  is  farmed.  S.  FsrriDoblortdegirea 
d  ooloaralion,  irhioh  vanjabei  on  stand- 
.  .;iDg.  3.  If  the  solution  be  aoidified«ith 
.ntpbuiio  acid  il  will  deaoloariae  a  solution  of 
Uoe  iodide  of  stucb.—Su. 

[6S6-ie.]— PhotOKTBplila  ChemlBtry.— Per- 
hipathamait  convenienttestfor  the  eon eial  parity 
t>f  the  water  employed  by  "Hypo  would  be  a 
dilate  solution  of  peraianganaCe  of  potash  ia  dii- 
taied  water.  This  should  bs  made  to  weak  ai  to 
•bow  only  a  pore  toae  colour,  when  viewed  by 
4t«n»parenoy.  To  an  oun«  of  this  solutia-  -'-'  - 
«ance  of  the  sntpeoted  water.  If  it 
feodiam  hypaeulphi(«,  or  ammoniaoal 
l«ewaee),itwillqnicklytnni  pale  yellow.  Ifitdoea 
aoC  change  colour  in   16  minnt«i,   you  '   ' 

tihit  tbe  water  contains  no  appreciable  i 
"hypo."  Be  esreful  that  tbe  testing  g 
afaeniically  clean,  as  the  permanganate  ] 

ijttilly  sensitive  to  otganie  matter,  and  tb< 
.  Of  any  trace  of  thia  wonld  vitiate  tbe  reaalt.— S. 

-  BOTTONB. 

[6Ii;4C.]— Photorr»phlo  OheroUtiT'  --- 
*ineriit  may  use  the  foilowin;  methods  to  detect 
bypo,  in  water:— (1)  Take  a  pinoh  of  atatoh, 
Knd  boil  it  with  an  ounce  of  water ;  when  dii- 
•olred  add  five  drop*  tincture  of  iodine  (which 
Will  form  the  bine  iodide  of  starch),  and  add  a  few 
dropa  of  this  compoand  to  a  little  of  the  watei 
%t  hypo.  i<  present  it  wili  discharge  the  bli 
eoloor.  [:>)  MalCB  a  dilute  aolation  of  potassin 
permanganate  (diluted  Cundy'i  Huid  will  do).  an_ 
Dolour  a  imall  quantity  of  water  a  tight  pink  ;  add 

•  amall  quantity  of  thr   *-' — '—  '-   ■■■" 

«  the  color-  =-  -"-■--- 
Jleioarona 


gelatine,  eicept  CiQOD  Beecby's  collodioa  emultcan 
plates,  which  are  dot  ont  of  data.  Alum  and 
citric  acid  are  uDiveisally  tecommended  for  a 
clearing  iDlatioo,  but  are  not  needed  with  ferrous 
oialate.  In  naing  ferroua  oialate,  add  abont  60 
grains  of  eitria  acid  la  the  fertoue  sulphate  eoln- 


— Photocki 


aiCUE 


/,!.  IttI 


very 


arged   it  oontaina  hypo, 
solutiontgivesadarkbi 


leof 


The  above 

■ilTBi  nittata  ia  mixed  with  UCI  «e  get  a  preoipi- 
tet«  of  silver  chloride  ;  but,  it  HCI  is  mixed  with 
•  solution  of  Sliver  chloride  in  hypo,  there  is  no 
nreeipitate.  The  reason  why  oidiaary  water 
beoomea  milky  is  because  the  exceai  of  silver 
nitrate  in  tbe  paper  eombinea  with  oblaridei, 
do.,  and  precipitates  ;  if  there  is  any  hypo,  present 
it  would  probably  dissolve  the  ailver  ohtoride  a« 
faat  u  it  waa  formed,  and  this  solution  wonld  not 
precipitate  UCI,— Fbincipia. 

[62fi6S.] — Antlfermant. —  Soiedus    is    unques- 
tionably the  best  praserTative  and  antiferment 
very   certain    in   ita  aotiou.      See   Sixpenny 
Column.— Soz  E  DU  s. 


property  of  albumen,  and  consequently  thia  problem 
nay  be  considered  impuaaible  of  aolution.     There 

Which  arc  prepared  from  albumen  in  the  animal 
«aonomy  that  do  not  coagulate  by  heaL — SOZGDDS. 
[63655.] —OoaEnlatlon  Of  Albmnen.- Ton 
^o  not  aay  andcr  what  ciroumstanoas  the  aolventof 
klbnmen  should  be  barmleat.  Tbe  solutions  of 
ftlbnmeu  in  the  organio  acids  are  not  ooagulated  by 
boilins.  bat  a  pellicle  is  formed  during  evapora- 
tion.    The  addition  of  some  salt— as  sodJc  chloride 

Albumen  forma  definite  compounds  with  metallic 
oxides.  Coagulated  albutDcn  ia  dissolved  freely  by 
^kaliaa.  If  potaasic  albuminate  be  well  washed 
with  cnid  water,  it  will  be  soluble  in  boiling  water 


oaguUted  by  ni 


ing   alcohr.l.     Thii   aque 


,  or  pbospboriB  acid 
acid  ledisaolvea  the  precipilate.- 
Sm. 
[626SB.]—Photo»r»phy-— Should    not   advif 


food  with  all  plates,  but  ihould  not  be  used  if  the 
negative  ia  wanted  for  any  length  of  time.  The 
lerrooa-oxalate  developer  is  decidedly  better  and 
Oleaner  than  the  pyrogallio,  but  can  only  be  used 
where  nearly  scrreol  exposure  has   been  obtained. 


2,  The  piotarea  may  have  been  orir 
picture  shows  every  detail,  but  ii 
thin,  this  is  surely  tbe  case.  Chapman's  preseriv 
tion  for  weak  and  dense  negatives  applies  to  all 
ordinary  isakes  of  gelati no-bromide  emnlsion 
plates.  There  is  very  little  diHereoce  between 
"ordinary,"  "rapid,"  and  "extra" — the  principal 
'^-'  being  the  price  charged.  In  my  hands  ferrous 
-■-  '  '  -  lUDoiior  to  any  other  devolopor,  being 
ontrol.     Alum  and  citric  acid 


.  market.  2.  All  are  gelatlno-bromide 
plates,  certainty.  3.  Depends  on  tbe  make  tit 
plates,  the  "Instantaneous"  of  one  firm  only  being 
as  rapid  as  the  "extra  rapid"  of  another  firm.  IC 
both  are  by  one  firm  the  "  extra  rapid  "  wnnld  not 

upon  laate  of  individual.  Mr.  Bottone  will  teU 
you  that  farraus  oxalate  is  best.  I  can't  help 
thinking  myself  that  it  is  a  beastly  mess.  4.  Cer- 
tain!;' citric  acid  and  alum  is  invaluable  foi 


mfANSWEEED    QUEEIES. 


nd  KIIh  rr   TurUl  I 


einoB  Dur  lait,  "Prinolpli"  has  replied  to  miu. 
I19I33.    O.W.Loeoi.p,  IBS. 
oust.    L.BndN.W.  dooliBngLoeMM. 
61337.    BcfiOalour>,lM. 

Fond  o(  Planer.  ISl. 


Silts.    Brai 


ifr< 


but  I  have  not  used  oithe.   , 

nnot  succeed  I  would  recommend  "  De 
Fry's  plates,  which  are  first-class.     Mc 


BENSBTI,  \ 


n  Manor  Lodge,  Oxford. 


[6i6S7.]— OoU  BmL— May  I  Uke  the  liberty  of 
answering  the  last  part  of  this  query  ?  The  screw 
must  be  platianm  tipped ;  if  it  is  not,  It  will  very 
soon  bum  to  oxide,  and  then  will  cease  to  woi' 
Drill  the  point  of  screw  about  jin.  deep ;  take 
piece  of  platinum  wire,  beat  in  spirit  lamp,  dip  __ 
fiui  (line  cbloride),  and  toneh  with  solder  ;  toacb 
screw  with  flni,  hotd  wire  iu  hole  till  thoroughly 
joined,  cool,  cut  off  wire  to  right  length,  and  the 
job  ia  done. — Pbi^cipia. 

[636A0.J— KaUe»ble  0»tlnr.— The   melting 
moulding,  and  casting  are  conducted  in  tbe  i 

cure  not  leas  than  two  good  sorts  of  No.  2  pig- 
and  yon  may  add  a  little  good  scrap.  Tbe  si 
of  this  aort  of  work  is  the  annealing,  which  is  per- 
formed thns:  —  Procoro  an  iron  pan  adapted 
to  the  siie  and  ahape  of  your  castings,  pr' 
a  layer  of  obaicoal  on  the  bottom,  then  tun 
castings,  then  ohaiooal,  and  so  on ;  whe 
nearly  full,  cover  with  Band,  and  an  ire 
lid  over  all.  Put  it  in  an  annealing  furnac 
and  fire  up  slowly.  Be  careful  not  to  get  ap  tt 
beat  too  quickly,  and  when  tbe  pan  andcunlenl 
are  red-hot  throngb,  the  heat  must  be  kept  col 
stantfor  five  or  six  hours,  then  let  the  fire  gradually 
die  out,  and  not  disturb  tbe  castings  till  properly 
cooled.— ENGINEBK,  SL  Mary  Church,  Torquay. 
!6fil,]— TInilloy— MeltlnB  Oold.— I  have 
ha  same  difficulty  many  times ;  I  expect  ycu 
..  -  lead  with  yuur  gold  ;  one  grain  of  losd  to  lot. 
ofgoldissflffiuient  to  make  it  very  brittle.  The 
"iest  and  quickest  way  to  free  the  lead  is  to  send 
ough  tbe  melting  metal  a  stream  of  cbloriua  gas, 
expiiia  it  to  a  great  heat  in  a  faroaco  for  s 
long  time ;  I  use  the  former  plsn.  An  ordinary 
oil  flask,  partly  filled  with  a  saturated  solution  of 
cbloride  of  potash  and  spirits  of  salts,  and  cum 


ij  through  » 


.    tbe  gas 


I   olay-pii 
capes  throngb  tl 


further    facilitate  the  formation   of  the    gi 
n't  breathe   tbe  gas,  as  it  is  poisoncus.- F.  3. 

[fl26G3.]-01»ok  Box.— All  injectors  work  by 
rapid  condensation,  and,  it  tbe  water  is  hot,  the 
condensation  is  not  rapid  enongh.  The  pressure 
la  not  the  same  above  and  below  valve,  or  water 
would  not  enter  boiler.  Tbe  diderenoe  in  pressure 
is  obtained  by  imparting  a  great  velocity  to  the 
water  at  the  point  of  Dondensation,  and  it  la  this 
ipeed  which  causes  it  to  enter  tbe  boiler.  There 
is  just  the  ditlsrence  of  placing  a  pound  weight, 
lay,  on  your  toe,  and  letting  the  same  weight  drop 
-impact.— T.  C,  Bristol. 

ThB  total  Quantity  of  basic  irun,  Mr.  Gilchrist 
itates,  made  during  133il  iu  tbe  United  Kingdom 
nay  be  Uken  at  333.000  tons.     As  regards  spiegel- 

isSti  appears  to  have  been  193,713  tons,  which  is 
kniDflreaseof  52,216  toniontheprodnotionof  18SJ. 


QHEEIES. 

[SieeB.]— Borlnc.— Will  icme    oorraspiindant  kindly 

rucfh   edge  lundcracalli 7    Th*    hornbeam  Ills,  tlilak. 

lop,  aad  ItlD.  at  Uii  boilom  In  bard  wood.    L4rg>  qnan- 
tltlcg  Dl  aboT^  hire  lo  be  bored,  and  thay  will  oe  doue  by 

(SIMiJ-Smelttng-'-Wil]  sons  perHo  aequalBted 
nmolt'^Vh'a''Bm''eMd  Bui'oiad'j-^SiSxia.™'  '''™*"' 

tSWO.J-OrgMl.  — At  the  InvtDtlDn.  and  Un^ 
Biblbltlgn  (llMIt)  an  arfsu   -ww  tiUtlted    by   Uffln. 

™i.i.i ..,.,.i...,i "'—'■'— y  kind  reader  oblige 


icrlption  Ql   I 


I.  II 


[BISTL]— OlSKiiIni'  OutlniB.— Oonld  any   isadei 

flia  m«  a  recipe  for  oleaalng  a  utLngs  lo  Iron  and  biaai  ? 
hare  tried  dilute  aiirla  a^id,  hot  li  It  too  upenslte,  and 

[M(?l.]— Dry  Cleaning.— Oan  any  a!  -  Oait "  give 

Ifl  Et  tbe  sqbjHut  of  a  ftteat,  sad  Jl  f  c  InfDrmatlca  as  to 
the  No.   of  tbfl  ipeolfloalloD.     ll  is  a  proceai  applied  to 

[sairi.]— Japlter'a  BateUitea.-On  tbe  evening  of 
Ibfl  30tb  (hci-0  wd  sivery  near  approach  of  the  flrsl  and 
tfltoud  satelUtefl  of  Japlter,  and  vllh  a  power  of  eo  they 
appeared  as  one  objcos-  Can  any  reader  iatoriii  ne 
wUelberone  ceculted  the  ol  Oar,  as  I  was  cootpalted  at 
11  o'clock  In  leare  off  obsrrtatlBB?— ARTHUB  KU. 

[SltTll—Hicn.— Can  any  ol  "  aan  "  give  me  the  per- 

(61(7*.]  -£01017  Wheel-— Having  broken  my  smery 

?^Liio  T  °bh"  "    '  "  ""  - 

[M«7B.)-'WirB   Hunnlny.  —  Will  »oy  elactnotl 


ore  briUlantll  llgbted  Ih 
laildarably  01 


iroper  ILitlilT    Bj  wba 


IMUI  Are  rolu  Id  tbe  leads.    A  dlairam  woulj   obllgb— 
[fl)6T7.]-B*lT<I  Pnmp.— I  have  a  long  bariel  loroe 

vo"kli.  WellaboqlWn.desp,BuldellTerlagaboiittO(l. 
-.he  graand  :  saotloa  pipe  aboai  ato. ;  delivery  pipe 
11a.  Hewoan  it  be  madategc  euiec  ?  Itdalivery 
90  small,  or  wonld  analrvessethelp  kaoitbbia  «ui' 
We?  PHM»irhillicaasooldllllcultj?-a.  IL 
[■»ia.]-Orao]u  on   Btalnsd  and    Polished 


It  Ihat  hu  caated  it  to  crack,  tliey   v\\\  greatly  oblige 
I'ha  polUli  wai  msde  wlthoal  an;  beniUie.— l[tl.l(i. 
[flI!?B.]— 'Waak  AnkloB.— I  bavo  had  the  mlifor. 

iicae  doctor.  Uy  dllBoiilly  now  will  be  to  keep  ft  Ehera, 
lod  fortunately,  1  turearraaged  lor  ujuch  lau  staodlnc 
>Dd  waiklag,  so  that  bi  (Creonuaolng  tbem  1  may  Itaia 


RNOI.FBH   MH<?HAMO  AXP  WORLD  OF  SCTES'CE :   Xg  igg^- 


lorpnwnfli  _ _. 

effMUkllf  iMftrrr*  arm.  k'B  it  K  cmJ.  1b  ft>^Ja;■l  f ? 
FO*>lfr;orl>lini[»JiriihujiotluTK:b>:uiat  Win 
woolil  br  It*  efftol  nnra  rlpr  uft  fnii,  f acb  M  k: 


__.... <t:i:e.    Vtx:  it 

tlM  nun  >il  ritlat  nwa  to  Mint  it  with  in  hti  to  tun) 
MlnirlnhiiirlliintTlnfiriiltniit  lucminf  rfl).  bbJ  hair 
lillnitirdT  WiMt  iniflit  llw  liM  of  tba  ilr-TMcr:  (0  M. 
iuhI  kuw  tt  th*  aiMtins  runt  ot  It  m\>»'jii».l  I  A^ 
wl»l  MI*  oBirtii  tbf  HTJIn  to  b».  ud  wosU  liwy  do  If 
DHUv  nf  Mfvl  luntrnril  mit  tbtn  rabbrd  villi  ■  tlraiu 
wMini'l  In  uncMtlH  thf a  r  Aaj  otiwr  InfiwinmtlHi  oa 
tl>i>  ul-ni*  nibjrrt  wili  b«  mtftolij  rec«tT«A-H.  H.  I>.B. 
imiiK))    Sprlnwl.-Uiia^iVr^RWiwiijMi  »^;i  ij« 


a*  )«*f  land  i»»  «t  •pilor-Kix 


l-iila  KiUTlnRibki  ulllranw liiorfTolnnpfJ 

S>il  liMhiB,  hT  Hv.  b*lt  ■  mact<>  ■!  oeh  i  _     _ 
liM  niirl  ■•(  i.nrliia  Himti  bf  ■iti—lT.  and  cvolJ  U  be 
■tinlnliinl  In  ■  lanrl  r(  tiMl  •!.-«  I-  TKLkriUWli*. 

ltiAiw.1   Duration   «f  Ttopicml   TwUHftt - 

III  m.lliiii  II.I..U1I1I  Mr.  II.  II.  J>'UDH.-n'>  b>Kb  -  Th* 
lllfl  C.iiitEo.-'  t  nuni'  ■•■IIM  lb*  toll^wlBC  brief  BMtb.'B 
iil>>th.T.<i|..  s:s.  iw,-rt»l  KlUlvn.  l«!it>:  -"Tbf  mil  ;bi 


MBl  uk'.sc  ■   nst».  4£l  >-_.  lA^i  :;it  at  BufK 

4=Httni=lukc  >rt;*!r.-=  mrt :  :s:i^  '■— ■  v-.^  b 

b^cLIfUWixvi  c£*aE  la;>'  T--vvn>;^:  usr.— S.?;. 

[«r:j r-IMlUa*  BieT«l«  Etibs.-I_>£   n:; 


:i  tV.ietl 


«=»  k:.-v  t.-v  t.-  stke  eir:H  Lf 


IcrL^.^-StAlaa  in   Plaa*  PU&ka.— :  ^n  t 

co:«Bii^l  *l<- i*rk  T»v!:«.  1=1  liTtiis.   Ot=  ■=!  »o 


[(:;>::- J)iimb-b«l]s  — C»=  »=t  r 


»»..   .■                [10*11 

WUU  t*  Tbr  ud  BMa  lb  thn*  arani. 

SomriM  «.  UMT. 

vwh 

AteA 

•  K-:"ujj.B(el>). 

lQ.KBS(eh4fte. 

1.  P.(}fl(.l. 

(all.  EUk«  ££[»}. 
(*1  LBorB-Pmo™. 

■omm  TO  coBBiapoNDitm. 

C'>UtXCTH]Dtliioi  to  1JH3  bf  A.  Deu.O.  A.  A.  Wilbt. 
;. .'.  $;«s«,  T.  IL  BUimrun  ud  BlKt  Paws ;  m  IMI 
I9  r.  B.  Bi'Jlapsg  ul  o.  A.  A.  ffalkii. 

Pr£<ii:.eii  (UMTi,haTlng1>HapabI[iliilbeIdn.>li;ul 

■'--'-'-■"-  "■ ipeUUoB. 


A.  E.  HmnT.— If  In  l/HS  L 


X(-B  r 


11.  Flo&an  de  Tillepigsb  hta  itritti.  in 
Puii.  an  icMtiuiiaDt,  the  antcfraphoiMtcr,  irbich 
iMordf  antonatiBtlly  the  tapoftmpkj  ud  iis*raitc 
■it  leTtl  ot  all  placet  over  whlM  it  pinm  li  ii 
^.uiitd  abcnt  on  a  luht  nhiele,  ad  tbott  «ko 
viili  to  Die  it  have  iiothm{  to  do  bnt  to  hinl  it,  at 
hiT<  it  kaolcd,  OTCT  the  gioond  of  wbicb  tbi; 
dttiie  to  hare  a  plan. 


July  1.  IgHT. 


ENflLlSH  MEOHANIO  AJID  WORLD  OP  SCIENCE  :  No.  1,1G2 


A5BWaBa  TO  CORBBSFOinJXIITB. 


Uf  UtZBBLUB  Xkohuiio,  U>,  firnd,  W 
L  Writs  01 


tt  addnurf  to  f;k  BDimn       wl 


wa  OTflT  tbfi  itHl  «dgfl  br  taming  tbfl  roller. 
BKttlMj  dDDt  Ibny  ars  lUble  to  ba  torn.  Bel 
uLililnffor  roUtDe  Ibe  prlute  mut  be  rabhed  t 


USEFUL    AND  SCIBHTIFIC    N0TB8. 


^  uil  when  kuiwcring  qurte*  put  tlia  nnmban 
II  Uw  UU«(  of  tlM  qiwrie*  10  vblsti  ihs  npUie 
~'i>  chATga  li  mhta  fur  liuertlag  tetterit  qouieL 
'   '— —  w  qo«iM  aaklDf  lor  ■ddr^ua  of 


ilsilrcd  dtgree  ol  poltib.)— U.  DKiLKR.    ^^^a  bcllcTi 
we  luWETB,!  you  lut  Trek.    Yds  mu-Ht  lc«p  up  thi 


I  obtalolDS 
U  mU  -   - 
BACK  NUUBliRS. 


.n  aiMfua 

(Pnrhipi  Ib<  nplln  Id  the  qiicri  ninirnu  ld  iu>,  .uii 

lilllD  hanilDciaki  of  the  m.]— BnCKY.      (TLi  ocmenl  ll 
ova.\\I  t.  mlitnre  of  goluperctia  ud  pltcb.    II  too 

KElabnukin'oiiUildiiLnKiId.)— tlUL'Hiu.  (No roam 


BmikUndlDg :  No.  813.  roTtLo  »t»M  thi,  ™u.  iI^.pi-t 

■«!trieill*.>lllun:Xo«.  I,00»,  l.OSl.  ^  ™n  rinhHnVI      ttaT^ML  VirV  Vli  Vnr"™urh  (^n^ 

■toetro-msKMU  ;  SoH7i.  mi^"."!.!  IndiJktM  pinMii^  %.  Ii  «  mV^^ 

"■Iwr-plallug  -.'SiM.  ifitt,  1,1110. ™-  ^iiiijij  Si)l*ln'  i"no«  Itra  loim^I  llii  Imgc 

&■  folloiriiv  u*  tha  Initial!, *«,  of  tetten  to  hud  np  denuoil   tor   It,   and    ne  beliera  It  li  mule  only  In 

to  WedDeadt)  aianlua.  Jmu  ID.  and  anaokaowlHlvail  Leipila.)— UKiTKriii,.    (Tbera  li  ■  geol    deal  about 

■Inwhare;—  erHnuiaiid  iti  trMtmect  In  VsL  XXX.^'lt.  r^  114,1)1, 

^  AND  F.— Col.  OHata.— J,  ana  W.  Arohbatt,— JnllM  178.  Jul,  «S.    See  «l«o  the  indai  of  Vol.  X.'CXIV.    l! 

Bait.— Dlakcr,  Bmmutt  and  (Jo.— T.  Cauon.— 0.  l^alier,  li  mul  Importaot   la  dlaaarar  Ibe  oiaie;   Ib-'a  tbe 

— *.  B.— Cooper  aod  ilurrij.— U.  BiroUiOdOo.- Bai.  Ireatinenl  niajr  be  locKufiU.)— Vbip.  (Balier  let  tliaio 

W.M.WUite.— J.  Kr.mcH.-P.  t;bUJerfc~«.Bage«.-  una  joo  imd  defend  tba  lotlon.    Not  that  »e  .-ipcctrLm 

cl>ne,.~I.."<.— Ciil  Rig.-'W.  u"'*.— Nero. -T. B.™.' a.  really  latUIj  the  jodga  the  goudi  arc  ruDOnh.l-H. 

— B.UoDeti.-1.0.T.-0.  A.Beiifj.-B.M.Bichanlt—  Butrn.    (No.    It  le  •imply  good  u  jTidenoo   of    on 

rA.t'^'™^.«'^oo«l  PWlS^  "■S.t^o'Segt  ira'.^'"p°by  a  '-u'cl'to"-)'  "* 

ir'i^reVf  "aralMj  fSS'Tu?"  ISd  HiEirBSB'     BLBaTSOPATHIO      BELT 


A     New    and    Imperrlona     Dnaalof,— 

Photoxylin,  >  tubilanoa  ia  Die  amougil  photo- 
jtriipben,  wu  ceiioaitDeaded  >amg  time  ago  by  Dr. 
Kryiiniki  at  a  vnitHble  natcria]  for  moaating 
mioriHoopic  speeitnenn.  aad  mure  reoeDtljiUll  it 
hia  bcenatiliaed  b;  Pruf .  Wahl,  of  St.  Petcrsbars, 
Ma  labititnM  (ur  ouUodioa  in  aurgicnl  prnotioe. 
A  J  per  DenC  uilntioa  in  equal  parti  n(  alaobol 
and  ether  he  findi  prefsrabis  to  collodion,  a*  it 
adheres  more  Grmlf  to  the  ikin,  Dot  being  au  euily 
rubbed  oK  in  waibing.  It  it  abaolutely  impervioni 
Co  liquid*,  and  eierti  a  perfectly  even  eniDpceuiim 
on  the  Ciaanei,  In  out-patient  praetioe  Prof.  Wuhl 
Sndi  that,  after  tmall  operationa  snoh  ag  the 
eitirpaticQ  of  glandi,  the  appliaationof  photocfiin 
tnlutitm  enabtei  him  to  dupenu  eniirely  with 
vuluminous  antiieptio  dreHingi";  alio  in  plaitio 
operatiiini  OQ  the  face,  and  in  operaLiona  in  the 
neigh bouihood  of  the  male  oougauital  orKasi,  anoh 
M  thuae  for  the  radioal  cure  of  hernia  and  eaatration, 

leaking  through  antiaeptio  dreaatuga.  Pruf.  Wahl, 
after  aarefnlly  arreating  all  hemorrhage,  oloiea 
the  woimd  with  auturea  and  gelatine  plaiiter,and 
tbeacofsra  the  whola  with  a  thin  layer  of  wool 
Boiked  in  a  aolntion  of  pbotoxylin.  Thi*,  it  li 
itated,  will  remain  sigbc  oc  ten  dayi,  antiiel; 
reaitting  all  the  eSeata  of  moiatnre.  Breo  in 
laparotomy,  eitenaire  dreasiagi  may,  he  beltevea, 
dispelled    with    bj  paiating  e 


I  applloi 


9  liquid,    i'bi 


e  wound  w 
of  outi 


in  wool  eoa^e^  In 


yliu   appaara  t.    ,. 

It  wu  introdoced  by 
Meaara,  Mann,  of  St.  Petetibarg.— //jnerf. 

ICaaUBe  in  TrasttiTaa. — Dr.  George*  Bemo 
recently  made  an  intersating  eommnnioatiOD  to 
the  Sooi^tti  He^lioale  dal'Blya^a  OQ  the  treatiaent 
-• — L.:_   *..,. )jj,    mueago.     A  f  tot  ah  owing 


them 


I    good   venona   and   Ijmphatie 


•nqoite  correct  In  your  daoriptloni  bol  mdeiaya 
lOMtM  the  determlcBLlon  to  tuoceed,  and  will  not  be 
Oli^poiBted  by  a  good  maoy  ftUncei.  wa  wsald  adTlaa 
JOB  not  to  attempt  to  cjt  and  |wll*h  ■—■---■ ■-- 

MOMlonallj  make  wbat  we  aaj  term  '  tikUiu^"  anil 

panlain  ona  from  ttuau  who  hire  made  It  a  buiooi 
Baeded.    The  dcisrlpilou  bu  been  giTan   long  ago 


KB*  neai  ta  Iha  "  anna/  Ma  OdnS'in  ■dTBUHmuu 
BHtU^niaM  I  K  nSSbs  U  BM«a  ea  jagMJ    HfwU^ni 


ity  uf  keeping  the  joint*  iti  the  aeigh- 
buurhoud  muvsble  and  auppla.  It  U  paitioolarly 
in  fraaturea  of  the  radina  and  fibnla  that  maaaaga  U 
uaetul,  the  Inferior  epiphyaea  being  anpported,  aa  It 
were,  by  natnral  aptint*  in  the  ahape  of  the 
Bontiguona   bones.     Where   there  ia  not  diiplaoe- 

carly  in  the  treatment,  will  promote  the  absorption 
of  the  blood  exttBTuated  around  the  fiaoCars. 
Von  Hoaen^eil  boa  ihowa  that  maaiage  diaplaoed 
tbcongh  the  lymphatio  network  of  the 
iaaua.  and  the  aama   thiair    ooonra  when 

__.    _.    ..^, re  the  aeat  of 

Iriicture.  L'he  rapid  retraction  of  the  leodinoni 
ah i-B the  of  the  finger*  when  tbey  arDimoiubiliaed 
ia  a  matter  of  common  eiperienoa.  Dr.  Baroe 
mtintaina  that  tbii  accideut,  almoet  inevitable 
with  the  nanal  treatment,  may  be  obviated  by 
ntauage.  Dr.  Berne  ia  alao  an  adTooata  (oi 
fraoturea  about  the  elbow  and  patella, 

ire  ia  diaplacemeut  at  wound  of  the  inCegnmeDt. 

~'l  caie*.  howtver,  he  maintairu  that  manipola- 

should  be  performed  by  an  expert  asieutilia 

Pur— never  by  the  r "--■  — ■■■— '  "'•' — 


!fS 


HoUowaT'a  PIU*. 


la  DebUltj.— Tbeae  Fill* 


TBaHB    OP    SUBSORIPTIOM. 

rATABbI    IS    AOTAIIDB. 

'oi  tiullidi^li.i«,la 


lDK<a.)»i,3ll».>-A.'ka    (Toe  auxe*  tiat'oMu'l^e' 
IpaDtlJ  BiTcu— Ibu  L«clancli.i.l-A»  AMarin.it.    (dM 


ra<-u 


» lora  at  UauIcII  m 


lllyuu  oaunot  refer  lu 


wawared.)— W,,  Ptiutuitni- 
Iwefc  TollUtH,  WUJ  lie  you  But  ihwuis  uus  di 
•xcjUent  KDide-iuuka  ti>  tbe  art  wbKli  are 
nooadajar  Tile  Ih'ai  bunilph"r  U  preoablj 
tmaa;  ontAblifberiiFtfm  of  iwllBb— 4u  oaji 
pgllah.  In  face  Ml  piiHiiicaJ  l>y  tb«  couimou 
which  eoniiita  uf  j,  pii'uii  si  nuu  wlih  a  am 
Mg*  mountwl  In  a  Ir^iui:  cdir>iui{  a  roller :  i 
bntad  DJ 1  gM-Jit  IBuowu  burucrj  aLd  tbg  | 


ona  MCHAwaa  ooLinat. 

fl«  chirM  far  Eadung*  irttieu  b  gd.  for  tUfirt 
tt  tgordi,  and  3d.  fi>r  Mttty  nweiaditv  S  worik. 

I        Oood  VHne  OlTSTed  (o"ti  or  InitmaigBta^tar^ 

:     t^^iia!  lH^lSiUt^M',  B^'imUi'itimvm.    ■>» tilling 

Iliaireular  Oattara  and  other  Toola.  eoat  td.  to 
,     Al.  ~tl..  aiu-l    .i>Yi,iuJl«,  .=11    a   lul,.i  Jl   L.I  Vl~  .a* 

a  Stock*  knd  Di*«,  Whltworth  tbreail. 


Camera,  J-plaU 


?  body,  1 


a  good  HoBOOular  ICloraaaa««(« 
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Boston  I««ver  Watoh,  trood  tlmekoope^  Bxchango 
ICfdlQAl  Ooll  MMhint,  or  unall  T«lMoop«^1ir.  J.,  U,  HiffhttrMt, 
▲tardAT*. 

Oompleto  set  of  Doable  Bnffine  Oattlnffs,  SH.P. 

Orllnders  bortd  and  tarnwl.  t»1tm  flCUd.  Bump.— S.  ▲.,  t. 
▲WxMiilcr-nMdt  Kuphlll,  Woklnf . 

Model  of  Railway  Vilk  Ohorn.  strong  tin,  with 
hnm  moaaUnv^iaitobU  lor  milk  iMllar'i  irlndow  or  loo-oreftm  shop. 
IxchAtiff«.-W.  BOTTIBWOBTH,  Tatlmrf ,  Buff  >rdshlr«. 

Wanted,  Stooki,  Diet,  Pipe  Tong*,  or  Titter's  TooK 
Xxehanff*  f  Yob.  "  Ward  and  Look's  Indantrtal  Salf-Initraotor," 
mibUfthoKa  blndlnra.alio  "  CmmU'i  Enejolopodlo  Diotionary,'*  to 
laUi  or  offon.— O.,  41,  Joha-ttroei,  Latoa. 

Wanted  to  exchange,  a  Sin.  Lathe  Head,  by  WorBi%m, 
of  CholMa.  and  an  XUotrO'Kotor  for  Mwlnf  maohino.  and  a 
Bhnmkork'iO)ll(4in.),for  a  vood  itroof  Mn  baok-««arod  Lath* 
H«ad.  Kort  b«  la  porfeet  worklnff  ordor.— T.  C.  8.,  tS,  f  rMhflold* 
load,  Brlf  htoo. 

X«athe  wanted,  about  4iin.  oentre.  part  money  and 
part  exohaafo.— Apply,  W^  Abuoowx,  Jacior,  Hlgh-itreot,  Cray- 
ord,  Kent. 

Medical    Bleotriolty.— Origare'    Patent    Oonloal 

Xlootro-Macaetio  Maohino,  oo«t  10  guineas  :  Halne'i  19-oell  Silrer 
and  Zlae  Battery  and  Coll,  inezohanir*,  Buodard  Kleotrloal  Worki, 
or  Eleotro  Depoaltlon  Apparatoa.— 6,  Klnf  •street,  Truro. 

X'Smamo*  lamlaated  armatnre,  4A  by  bl,  iplendidly 
nado  maohlne,  ffood  atnew.  Xzohange.  Piiotor-K  TuoBXTOX, 
Handpool*road,  Barroirln-Fam( 


Will  ezohange  my  Bleotro-Platixiflr  Dynamo. 

Itln.  H  Armature,  made  by  Opperman   Broe-,  for  eeoond  -  hand 
Jeereller's  yiattealag  Mills,  with  multiplying  gear.— Below. 

Pair  of  13in.  Tailor's  Shear*,  new.  Will  exchange 
for  Serge,  Sooteh,  or  We«t  of  England  Cloth.— GUAS.  HOOPBB, 
Jan.,  Baliabury-etfoet,  Mere,  Wilts. 

OaatinffS  for  yerv  powerful  Launch  Engine,  f  (n.  bore 
sin.  stroke.   What  offers  ?    Partioulan  and  sketch,  stamp  for  reply., 
— BBLL,  11,  Tileryroad,  Stookton. 

Wanted,  Bhaotng  ICaohlne  or  a  Milling  Machine  for 
power.  Bzehange  64ln.  Gorentry  Maohlnists'  Special  Club  BioyelA, 
oost  118.  part  nlekel-plated,  TOiy  little  OMd.— T.  X.  Bluxobll, 
lOS,  Oreat  Qeorg»«treet,  Iiirerpool. 

Small  Induotion  Ooil«  with  oondenser  ;  also  i mall 
Motor  and  4-oell  Btohromate  Battery,  In  sUinod  box,  with  6  cp. 
lamp.— J.  Baldwin,  Broadway,  Sutton,  Surrey. 

Olarionette,  B  flat,  lO  kevs.  Exchange  for  let  of  8ft. 
Harmoniom  Reeds,  or  offers.- H.  DATIBSOH,  Alezandia-road,  Ton- 
bridge. 

Dnloimer.  line  tone,  by  Walker.  Exchange  forany- 
tlilng  useful  t  Bnnsen  Battery  or  2$iokel-plating  reqoisitee  pre- 
fomio.- 19,  Trafflo^treet,  Derby. 

Beit  Oaet  Steel,  short  bars,  1  to  6ft.,  |  tot^:  octagon, 
■uilable  for  ohisela.  Ottnm  per  owt.  requeetod.— UUAaaT,  Oxford- 
road,  ShefBeld. 

**  National  Enoyolopsedia,**  7  Tolumes,  new,  cost 

Ma.    OoodForcraii  Camera  Waniod,  or  offers- J.  NBWMAV,  14, 
Boaided-lane,  Evading. 

Two  new  Buby  Lamps,  violin  wanted  or  Mosical 
oiBttH.— J.  NBWMASf,  14,  Boarded-lano,  Reading. 


THl   SIXPBHWY   SALl   COLUMN. 

Ad9€rtiMmtmi»  an  in$€rud  in  this  column  ol  tJU 
rmU  of  6d,fortk€jbr9t  16  wordt,  and  6d,  for  mry 
tueemding  i  wonif. 

Patent  Heat  Oondnotors.  for  oooUng,  sbto  one- 

thM  time  and  firing,  and  one  pound  of  meat  in  ereiy  ten  pounds 
oookod,  retaining  aU  nourishment. 

Boasteta  and  Bakers.  U.  6d. ;  Boilers,  Ss.   Of  all 

bwuBMngeiB.      Fami^et  free.  —  Tallaox,  tS,   Hatton-gaiden 


Carbon  Plates,  bait  quality,  out  and  moulded,  plain 

kppe4  i  qnality  eannoc  be  surpassed.    Qno.  O.  BLaOKWBLU 

Pebble    Oarbon.— Graphite  for  Leolanohe    oelli, 
splaadid  eondootor ;  prioe  rory  low.— Ono.  Q.  Blackwblu 

Oxide  specially  prepared  for  LeclanohA, 


batlones ;  high  strength  and  parity,   greater    E.M.r.,    oonstant 
been  in  nee  U  years  with  immense  aatisfaetion  ;  7,  14,  and 


action 

Sblb.  vaekecs.    Prices  on  appUoation.— GBO. 

Chapel-etreet,  LirerpooL 


a.  BLACK  WILL,  M 


Fretwork.— Oatalogoa 
llneteations,  toee  for  • 


of  OTery  roqniaita,  with  600 
SB  BBOa.  .Settle ,  Torks. 


Hew  Dlustrated  Piioa  list  of  SorewB,  Bolts,  and 

HUTS  for  Modal  Work,  drawn  to  aotaalaiae,  sent  on  raoelpc  of 
alaav^MOBBU  Ooinr,  MS,  Klrkgata,  Leeds. 

Wheel-Onttinff  to  IS  inches  diameter  in  brass  only. 
-4U«Bee ,  16.  Belinda-street,  Hunslet.  Leeds. 

Planinff  to  ISin.  by  Uln.  by  Sin.    Boring,  Turning 
■orew-eottiag,  SUds  isets,  Ao.— CLBoa,  se  abeva. 

Mioa  or.Tala— BiCHABD  Barer  and  Go.,  9,  Mincing- 


Bleotrio  Depot,    10,    Deansgate,     Manchester.— 
HaadicKshop  in  the  trade.  Largest  sboek.  Greatest  rariety.  Lowest 


Sin.  Tulley  Befiraoting'  Telescope,  equatorially 

— ouated,  and  aearly  new  ObMrratory  for  s*me,  with  rerolring 
dome,  east  orer  XiM  ;  price  now  asked  £76  ;  or  will  aeoept  in  ex- 
change a  food  Boree  and  Trap  equal  to  that  aoiount.— r.  S.  A 
RBlif ,  S3,  Ludgate-hill.  R.C. 

Steam  Boilers  of  all  kinds,  one  horse-power  and 
iipwarda.-aBAaTiiAJC  Cbaxx  and  IBOX  COMFAXY  (Limited), 
Onathaas. 


Watchmaker's  Oil.  original,  true,  noa-congealable, 

la.,  free.    Aroid  inutationa.— OOpyBBY  andCooKB,  30,  Conduit- 
ueec,W. 


Daxckb'8  Tourists'  Opera  and  Field  Qlasses 

Kewwries.  illnnxasions  ons  ktamp.— 11,  Greeahiii-etreet,  Qreea- 
bey*,  Maadu  star. 

The  Piles.— Dancer's  Tubes  afford  relieC.    Directions 

la  eaae.frea  y  stampa.-ll,  OreenLill-wtreet.  Maaoheater. 

Woollen  Cloths  for  men's  and  bo  s*  suits,  direct 

from  the  aiaan&ciurer,  tlius  saTiag  iatcrmodiate  ptoflts. 

Woollen  Cloths.- Patterns  of  new  season's  goods. 
faacy  coaimga,  trowuiags,  hair  liaes,  *«.,  pott  free  oa  appUoatida. 

Woollen  Cloths— Any   length   cut.       Write   for 
E|[h£  ^  CttABLita  AiUtow,  WooUea  Maauiaotuier,  Piece  HaU, 

Simple  Boles  for  Transmission  of  Power  by 

aeiu.ru^,«t.uiafu,aBd  waeel  gearing,  are  ooutaiiod  la  illostrated 
price  lut.  po-t  free,  on  receipt  of  oae  ktamp.— 1UG8BAW  and  SOSS. 
JKagiaeeis^  JUtlej,  Yorkahire. 


''  Beginner's  Quide  to  Soldering,"  containing 

simple,  ptactical  direetioas  for  sots  solderiag,  hard  soldering,  eold 
soldering,  and 

Chemical  Soldering,  with   twenty  receipts  for 

making  eolden.    Po«t  free.  Is.  Id*— HBBBBBT  JOVBS,  Broadfleld, 
Wallasey,  Cheehire. 

Wall's  Patent  Varioffraph*  for  Titrlfled  ceramic 
photographs,  for  plain  and  oolonred  photographs.  Yariograph 
dolution,  Yariograph  Plates JTariograph  Paper,  laly  obtained  from 
the  luTcator  aad  Patentee,  S.T.  Wall,  Aeaoia-rilla,  Longfleet, 
Poole. 

"Beginner's   Ghiide  to  Photosraphy,**  one 

shiUiag.    Wholeaale  of  the  pabliahers,  LbjbdIb  and  PimxBV 
Hattoa^gardea,  Loadoa. 

"Beginner's  Ghiide  to  Photofraphy,"   one 

shilling.  Free  from  abstroee  teehwiaaUtiea.  ttetafl  of  Optloiaas 
aad  Booksellers. 

Lathes,  Files,  Saws,  Steel,  cheap,  good.  List  S 
stamps.    Cash  or  hlrs.— ROBMSOV,  Catheriae^treet,  Sheffield. 

Chromic  Acid,  in  I  and  91b.  pttent  airtight 
eanisters.  Is.  Id.  and  is.  10|d.,  post  free.— H.  AOSTXa. 

Chromic  Acid.  Insulated  Wires,  Jais,  Poroui  Oells 
Gkrbon  Plates,  Zino  Rods,  Ac.    List,  one  stamp. 

TTse  Chromic  Acid  for  primary  batteries,  powerful, 
eleaa,  and  fumelesa.— U.  ADSTIK,  Amberley-road,  Armley,  Leoda. 

Lathe  Castings,  Ac.— See  T.  Taylor's  adTcrtlse* 
meat  la  RXOLlsu  MbguaJTIO  ereiy  other  week.   Rstablishod  1S47. 

For  improred  Ledanche  Batteries.  BelTs,  Wires, 

aad  Fittiags, best  make,  apply,  VO^LBB,  LAacCA8TBB,aadCo„ 
Birmiagham. 

Fowler.  Lancaster,  and  Co..  Birmingham,  mann- 

laoture  all  Rleotrie  Apparatus.  Best  workmanship  only.  Lists  oa 
receipt  of  postage. 

Launch  Engine  Castings.  Forglngs,  Working 

Dmwlngs,  Tarious  slaes,  illusirated  list,  td.  — RXUiaTB  WOBKB, 
Tiatera-street,  Suaderlaad. 

Gas  Bnffine  Castings.—"  Oompressiou  principle," 

latect  ImproTemeats.  Photo  and  particulars.  Is.— 9,  Raby-etreet, 
Mlllfleld,  Go.  Durham. 

Mesmerism.—'*  This  book  is  a  rery  good  one  ;  any- 
oae  eaa  leara  tue  art  from  it."-)r««il;/y  Budfftt.  U.  fd.— W. 
THOMAS, tf,  Ulareadun-road,  Aufleld,  Lirerpoul. 

Dsnutmo  Building  for  Amateurs  or  Xngineen. 

— ninstiatod  Pamphlet,  Is.,  post  free,  from  ALVBBO  CBom, 
Dorer. 

Liworpool  Astronomical  Society.— Now  ready, 

Yol.  Y.  of  **  Jonraal."  8to.,  Uapv  .  with  iadex,  aad  43  lithographio 
illustratioas  oa  toned  paper,  cloth  lettered.  4s.  8d.  A  sample  of  tke 
JonmaL  post  free,  6d.— Apply  to  W.  H.  Da VI as,  Seorelary,  IrTiao- 
street,  Lrrerpool. 

Tronser  Lengths.  Ss.   Oheap  Cloth  for  Ladles* 

dresses,  jaokets, boys.  Patteras  free.— Ub WITT.  Wlafleld  Monat, 
Leeds. 

Second-hand  Lathes.  Drills,  Planers,  &o.  Send  S 
stamps  for  Ustn—BBITAXXLA  Co.,  Oolohester. 

Notlca— Our  new  address  is— lOO,  Honndiditch, 
Loadoa.    AU  letten  to  Bbitaxx  ia  Wobks  ,  Colchester. 

We  are  Bona  fide  Makers  of   upwards   of  S50 

varieties  of  Rngiaeer's  Tools,  aad  oonsUntly  addiag. 

Vew  Inventions  or  Models   of  Patents   ex' 

hibited.    Pateaca  disposed  of.— BaiTASiXiA  Co. 

Prise  Medals  and  repeated  orders  from  the  British 
aad  other  OoTeromeots  attest  the  standard  quality  of  our  tools.— 
BBITAX2IL*.  Co.,  Ooloheeter. 

Horiaontal  Boffine  (brass),  Uin.  bore.  Sin.  stroke, 

oopper  boiler,  complete.— B.  PHBLAIT ,  147,  aruok-hill,  ShefBeld. 
For  Sale,  Holmes  Barke's  Battery.  37  cells,  with  new 

sine  plates  and  porous  pots,  for  arc  or  looaadeflcent  lamps.— Apply, 
R.  RIMBLL,  II,  Clapton-parement,  Clapton,  £. 

Bell.  No.  S  Leolanche  Cell,  Push,  34  yards  wire,  7s.— 
Thubpb  ,  59,  Theobald's-road. 

Bleotro-Plating*     and     Q>ildlnff     saccessfully 

Taught.  Rrery  requisite  snppii«d.—AddreaB,  HaXBiU,  134,  Great 
Oolmore-etreet,  Birmingham. 

Nickel-Platinr — Batteries,  Nickel  Salts,  and 
Anodee.  Rrery  requisite.- Addroas,  HBSfBiC,  S34,  Great  Colmoro- 
street,  Birmiagham. 

Calico  Mops.  Scratch  Brushes.  Potash  Brushes, 
Polishing  Sand,  Lime,  and  Rouge,  Compositions  for  Fiaishlng.— 
Address,  UBXBio. 

Small  Printiuff  Plant,  nearly  new,  with  erery  re- 
quisite, would  suit  young  begianer  or  prirate  firm,  prioe  £4&. 
Genuine  bargain.- MiTO BBLL,  Printer,  Kent-fttreet,  Leioester. 

Ghrand  Beanlt.  — luTentions  Bzhibltion.— Bnglish 
Cremona  Ylolin.  Warrantml  eaual  8tr*41rari.  Inspootiou  by 
appointment.— WOOD,  Blindley  Heath,  RedhilL 


Two  syphonoi'i  nnpolarlsable  Primary  Batteries, 

each  of  4  oells,  with  plates,  9  by  5  inchet,  risen  and  lowered  by  wind- 
lass.—Wabub:!  RODSSBAU,  Clarendon-road,  Walthamitow. 

Be  seat  your  Chairs  with   the  new  Perforated 

Bent  Wood  Seat*,  poet  free  9d.  Cut  paper  patt^tm  sise.  ErAryone  is 
buying  them.  —  SUI5XBB,  Sdgwaro-road,  London.  Wholetale 
suppUod. 

Two  small  Lathes  for  sale,  snit  dentist,  clock,  or 
soientiflc  instmmeat  maker,  £t  17b.  6d.  and  £3.  Photo,  3d.— M.,  58, 
Dean-etreet,  Soho,  Loadoa. 

liOOlanohe  Batteries,  oonstant  and  strong,  from 

Is.  each.    Separate  parta  supplied.  Prices  on  applioation.— Cabtbb. 

Blectric  Bell  Sets,  from  8a.  complete,  can  be  fixed 

by  anyone.— WALTBB  CabTBB,  186,  Camberwell-road,  London. 

SozednS' — A.  new  organic  chemical.    The  best  preier- 

Tatire  aad  anti-ferinent.  Ssmple  and  particulars,  3d.  stamps.— 
The  SOZBDDS  Co.,  Birkbeok-road,  Harrow-green^  £. 

Bleotro  Motors  for  Paddle  or  Screw  Boats. 

The  Medical    and    Blasting    Dynamo,    in 

stained  case,  i5s. ;  in  poliahed  walnut  case.  £1. 


The  Medical  Dynamo  wUl  light  two  3cp.  lamps, 

or  from  laibe  two  So.p.  lamps. 

Blasting  Dynamos.    Special  designs.    These  are 

far  more  powerful  than  magneto  ezpljders. 

Blectro  Motors.  Hand  and  Power  Dynamos  of  the 
latest  designs,  short  thick  magnets,  kiik  wire  throughouU 

Gkklwanometers  and  Blectrical  Testing  A.pparatus. 

— O.  BOWBUX,  »7,  Crawford-street,  W. 

Steel  Name  Stamps.  3d.  per  letter.    Figures,  set, 

as.   4d.      Letters,  6j.   44.  —  Jfi.  7.  BALOWI!f,    Robins  wood-hill, 
Uloucescexi 


Cheapest  and  belt  long-focns  portable 

all  moremeats  and  lmproT«meaCFp  Opiate,  fic— W. 
Broad-atreet  Coraer,  Birmingham , 


U. 


Oastinffs  —New  Designs  and  Priee  UUt  of  TasbcL 

Horiaontal.  aad  Yerfral  RorlBe    Qi«tiagfc      DrflUi     "   * 
Lathe, Quremor,  and  PumpOasHBga,  ^enw  Tlaw,Yi 
catoc«,l  stamp.— ToilLXX,SogiiMer,  HIgbfleM-S 
Yorkshire. 

French    Polishing,    Stalaloff.    Falattac.   sil 

Yamlshiag.  - 115  Trade  Recipes,  with  full  iastraettoas sal  i 

poet  free,  la.— I.  TOMLIV,  sS,  Hlghfleld-ccnaoa, 

shire. 

Small  Blectric  Tncandosoent  Lamps.  |lB.lb> 

meter,  post  free.  7d.-W.UAB0OOO,  Haaiebrooik,  -  -       - 

West  Dulwieh,  BJL 

Qalwanometer.  sendtiTie  to  delioate 
SXOLisH  Mbohaxio,  Joae  Uth,  poet  frae,  S 

Piles  cured  flrrt  application.— Palmar^  Indka  Ols^ 
ment.l3|d.  Vlftj  yean*  ealabrity.  Aekaowl«dff«diaflrilfUik» 
tosuiterere. 

Accompanies  Palmer's  Tndfan  OintaR«nt,  IbIsmI 
remedies  aad  instmetioas  (gratia),  gnarant— tag  hssHli  ntgi 
terraoe,  Weat  Aookland.  Dnrhaai. 

Palmer's  Aatonishinff  Gores  I  —  ladMia, 

lirer  complaiats.— DigestiTe   Powden,   IS^      Uw  PiOi^  B|L 
EstabUahiag  permaaeat  health.— Abora. 

Brass  Model  Bnffine  Caetiziffs,  rooffh 

best  quality ;  Urt,  stamp.— WOOD,  DaUay-etoaat, 
Chester. 

Q>asoline— the  finest— for  Oaa-mUdngy  la  ILfs 

galioa,  cheaper  by  barreL    Qoaiaateed. 

Finest  French  Polish  and  Varnlali  from  h,  9L 

Lubricatiag  Oil,  from  la.  per  galioa. 
Virgin  Cork.  ISs.  6d.  per  cwt.    Crystal  OD,  b» 

5|d.  per  gallon. 

We  are  now  Contracting  to  Supply  Bxuminc  OQIs 

winter  months.    Particulars  from-H.  JoxBa  aad  Co,  Tiiisa> 
street,  E. 

Dynamos  for  Lighting — Brperimental 
Hand  Dyuamoe,  PUtlng  Dynaauie,  aew  deaigaa.  Ileetio 
Ao^—r.  S.  WILLIAMS. 

Jubilee  Dynamos— uTeral  at  rednoad  prices ;si^ 

used  a  tew  times  tor  Jubilee.— F.  8.  WlLLIAMB. 

Electric  Light  Installations  undertaken ;  ewqr 

deaoriptloo  of  electrical  apparatus.    Trade  sapplie  d.    LiM,  tmmm 
— v.  &  WILLI  IMS. 

Notice*— In  consequence  of  Fire   at  our  LobIh 

ageat's,aU  orders,  Ac,  to  be  seat  direct  to— IT.  S.  WILLIAMS. 

Insnlated  Wires  and  Cables  of  every  deseri^ 

tlon.— F.  S.  WILLIAMS,  Chauaoy<«traet,  Sdmoatoai  aad  aST 


Cable.— Quantity  of  good  Becond-haad  Boctric  liipl 
Cable,  almost  ail  slaee,  half  prioe.— GiLLBTT. 

Induction  Coils— new,  miifltB,  SB.  6d.  each ;  psslip 
Sd. ;  Tory  powertuL— Oillbtt. 

Lampa— Quantity  of  Swan  Inoandesoent  lamf^i 
aad  10  candle  power,  Ss.  lod.  eaoh.— Qillmtt. 

Large  Induction  Coil,  snitoble  for  RhevaidH 

or  other  purpoees,   10s.  6d.,  oast  £t.— 01LI.BTT,  SS,  led  IJ» 
square,  W.C. 

SmaU  Astronomical  Telescope,  with  eqasisU 

mounting  and  acosseories,  in  perfect  condition.— Apply  ij' 
ASTBO.,  care  of  J.  Lee,  44,  Lirerpool-ttreot,  Loadoa,  KQ. 

Six  new  1-keyed  B  flat  Flutes,  10s. ;  30 
Pote,&«.  It  Cup  Bella  (BeU  Metal;,  te.,oroflera  ia 
STOHBB,  10,  RoBiaa-raad,Bow.  E. 

Will  sell  my  Taylor's  Lockstitch  Svwlng 
la  good  workiag  order,  oa  omameatal  stand,  oaly 
HOOFBB,  Jua.,  Sallsbory-atreet,  Mere,  Wilta. 


French  Polish.— Bedpes  for  making  all  . 

proTed  to  be  the  best  for  workiag,  durability,  and  gr«m.  If  i 
years' experieace.  Is.— H.  DAVlBSuli,  Ah  '  " 


One-horse  Table  Bngina,  n«w,  mj  ehsap.  Uk 

Smith's  Fan.Castings.- Lba,  King -street , 

Varnishes. — Simple  methods  for 
cheap  raraishos.    4  recipes,  with  iaatraatioaa, 

Sealing  Waxes.— Six  aaeorted  reetpaavUkl 

tions.9d.    Idst  of  otheiA.— G.   WBaT,9,  fliaiaw  se 
Tottenham. 

Calrer's  Mirror  and  Flat,  6|in.,boaM 

BbsT,  f,  CombokS-road,  White  PosVlaaw,  ~     ' 

Shippey  Brothers.— The  X7alT«raal  BtaelriiBI^ 

Ageaoy,  13aad  14,  Kiag-etreetyCh 

Shippey  Brothers    aapply 

Batteries.   Aro   Lampe,   Fittiags,   Shadaa, 
Switehes,  aad  oTorythiag  Xleetrioal. 

Blectric  Li^ht  Tnstallatlona  estaied 

part  of  the  world,  by  water,  gas,  o 

Shippey*s    double    surface 
Battbry  plat  bb,**  the  best  plau  yet  lauMi 
Lightiag. 

Domestic  Electric  Lightinr.— ClnnipliU  wMd 

the  Yolta  Parl4  Battery  supplied  by  oa  for  NgkSlasStS  VkiV 
for  30J  hours  with  one  charge. 


Shippey's  Patent 

by  us  in  4, 5, 6, 8, 10,  and  It  ^ 


tpla^pae^te. 


Tolts. 

N.B.— These  Lamps,  being  of  rm  1 
require  SO  per  oent.  leas  ouuay  for  plaal  ta  Ugw 

Dynamo  Lamps  in  all  Toltafesaad 

Most  economical  lamp  m  the  markat    ^aspla,  da.,  4 

Coloured  Incandescent 

lUuminatiuns,  all  Toltagcs  aad  ooloara,  4m.  * 

Battery  Switches,  new  patt«ng»S-llKkt,laiL; 

4- light,  H.  6d.  i  6-1  ght,  As. 

Bclipse  Bell  Sets,  <•.  Cd.,  7s.  fd^  8a  ti,  Ift^ii. 

with  wiro,  poah,  aad  battery,  eempleU. 


Shippey  Bsothers  reqolra  BpiiM 

distriou  Bot  repreeeated.    Liberal  ' 
ness. 

Emperor  Dry  Plates-— Hslt- 

7«.  lid.,  any  deTeloper.— Ro«BBa,  SS, '     ~ 


Blacksmith's  Drilling 
drills  1|  inch.- BBBOaUtO  aalOa^ 

Copper  Boiler,  Mia. 

stand,  ali  fittings,  oaea;      "' 

Bench  Lathe. 

motion,  3^-BBOMLBr, 
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MICROSCOPICAL  A07ANC1S.-XZ. 
By  Dr.  Hoybton-Pihott,  M.A,  Cantab., 
F.H.8.,  P.H,A.8.,  Memb.  Eoy.  OoU.  Phy- 
oiciaQi ;  Pell.  Cambridge  Phil.  Society  ; 
foTTOerlv  Fellow  of  St.  Peter's  College, 
Cambridge. 

DltfnMtioD,  Anolent  and  Modem. 

NOTWITHSTANDING  the  dose  rela- 
tionship between  microeoopic  and  tele- 
aoopic  Bolar  diSractiong,  no  drawi^  of  Uie 
fcoiner  bare  been  pabliahed."  Yet  these 
j^nmiena  beautifully  illoatiate  each  other. 
There  ia  no  more  important  anbject,  when 
Rfipreoiated,  in  the  whole  realm  of  optical 
meaoe  than  what  we  have  now  on  nand. 
'  Its  prinoipleB  embrace  the  behavioDr  of  every 
Iwam  of  light  which  gl&nces  ofF  any  body 
intercepting  its  course.  To  gire  a  few  more 
inatanoee  of  optical  aimilarity,  take  Sir  John 


body  (a  wire)  were  most  carefnlly  ascertained. 
He  got  the  finest  and  clearest  bauds,  when  the 
wire  was  aa  small  as  one-ten  Ih  of  a  millimetre" 
—i.e.,  l-240th  of  an  inch  in  thiokneas,  placed 
abont  20ft.  sway  from  the  Inminona  aperture 
and  3ft.  from  the  mierometeis.  Finding  the 
motion  of  the  sun  rapidly  destroTed  the  scene, 
he  inserted  in  this  minute  hole  a  drop  of 
honey,  which  answered  admirably  ;  better, 
by  nsing  a  very  small  leua  of  great  convexity, 
ahading  the  ray  with  mby-ooloured  glais  of 
great  rarity,  lent  by  M.  Arago.  With  this, 
Fresuel  obtained  extraordinary  exact  micro- 
metric  measoras  for  the  red  and  orange  rays, 
all  others  being  extinguished.  He  tbua  pro- 
duced a  pure  homogeneons  ray.  The 
micrometer  wires "  were  made  of  ailk 
thread."  t 

It  ia  now  propoaed  to  describe  the  belioatats 
which  I  have  found  most  convenient  for 
divulging  diffraction  beauties,  quite  hidden 
unleaa  very  high  microscopic  power  be 
emnlojed. 

Heliostat  X,  after  Dr.  Boyaton-Pigott 
(Proceedings  Royal  Society  1873J. 

I  have  alwaya  found  (like  Senwabe  with 
hia  snnspote)  the  mornings  in  early  May, 


Herschel's  diagram  (telescopic),  entirely 
composed  of  hyperbolic  curves.  The  dif- 
fnotions  are  caused  by  a  small  triangular 

HlCBOSCOPIC. 


aperture  placed  before  the  telescopic  object- 
glasi  directed  to  a  distant  Inminous  point  as 
8  real  or  artificial  star. 

Orimaldi,  who  began  his  reaearohea  about 
1620,  doea  not  state  the  distsnoa  of  the 
apertnre  from  the  difCraotiag  bodj  or  from 
the  shadow*  and  btnda  thrown  npon  » tmm. 
Two  hundred  yean  aftanntdi,  rnf^ 
azMtreanlti,  The  diftanow  (m  ft 
at  tba  Inminow  apwUiwfccttf 


when  the  night  has  cooled  the  earth,  radia- 
tion to  be  the  least.  Otherwise  the  spectra 
are  invisible,  which  require  exceedingly  still 
air.  A  long  room  ia,  however,  far  prefer- 
able.§ 

A  Ifeui  Sidtrtal  Heliogtat.—A.  small  reflect- 
ing disc  is  mounted  on  the  minnte  hand  of  a 
sidereal 'watch,  fixed  equaioriaUy  on  a  wooden 
base  to  the  latitude  and  meridian  of  the 
place  of  observation.  The  disc  shonld  be 
about  |in.  above  the  dial,  to  admit  winter 
solar  rave.  Two  inches  above  this  is  fixed  a 
small  nght-aogled  Amici  prism,  allowing 
rotation. 

The  solar  beam  is  then  reflected  by  the 
disc,  ")d  enters  the  prism  ;  when  bj^  internal 
reflection  it  is' transmitted  to  the  microscope 
in  the  desired  direction.  Au  Amici  priim  is 
the  beat  possible  form,  as  it  gives  a  steady 
achromatic  solar  image  (see  Fig.  3]. 

For  the  thorough  enjoyment  of  the 
brilliant  glories  of  solar  diffractions  as  re- 
vealed by  the  heliostat  and  the  microscope, 
telescopic  apectra  should  first  of  all  be 
thoroughly  mastered,  for  which  a  small  glass 
of    inferior    quality    will    suffice. ||     These 


"  Tba  Tft'na  al  (,d),  tba  lan^  of  •  itaf  la  ni 


rblohaqaiUtUI 


red  ud  aru| 


twalTinum  >ca  (or  Matlag  hla  leltawpei     Ha  raportaii 
M»J  "&»  WTftUj  ^  U»«  iMl  WH  mat  *ll  dnnm."  IbiTa 

'  -acoml*]  ttnlb  nHnnoDlT  mai  it  too 


-    lattaBoialBMMr.  >ftM  ■ 
waMlifcflHite*gmaw 


■  Utta  a  1*D*)  In*  tram  oltj 
Lada  Ili.DniiKlldtbaHma. 
-"-^iHtuwHa  (jarlMi  of 


heliostata  demand  no  darkened  room  and 
shutter  hole ;  but  serene  skies,  free  from  thin 
clonds,  are  indispenaahle.  A  cap  redncing 
the  aperture  by  a  rim  is  the  moat  convenient 
for  firmly  holding  circular  gratings,  per- 
forated line  of  various  patterns,  trianglei^ 

Fio.  S. 


squares,  or  annnli,  the  cap  being  dropped 
over  the  circular  plates.  A  good  many  were 
fitted. 

As  the  skiei  seem  to  have  forgotten  "  yo 
Merrie  Month  of  May,"  a  Swan  ineandeaooit 
lamp  haa  been  installed  whichansweTspaaaing 
well  (May,  1887). 

After  the  observer  ia  educated  in  these 
details  by  the  telescopic  dil&aetion  ph&- 
nomena,  he  should  commence  with  tba 
microscopic  solar  wonders,  where  almost  an 
unlimited  field  of  new  orders  of  colour,  form, 
and  significance  await  his  admiring  con- 
temp  lauou. 

The  esceesive  splendour  of  a  miniaturo 
snn  depicted  in  the  fecal  plane  of  a  powerful 
microscope  (even  under  1,000  diameters), 
arrayed  with  the  moat  aatounding  prismatio 
rings,  ellipses,  parabolas,  and  favperbolas — I 
say  this  excessive  effnlgenee  aemauds  the 
greatest  caution  in  subduing  the  intensity  of 
the  light' 

Instead  of  an  Amici  priam  a  amall  positive 
diagonal  eyepiece  of  lin.  focus,  furnished 
with  a  metallic  flat  refiector,  may  be  snbati- 
tuted  for  the  small  Amici  prism  (a).  The 
"minute"  bond  ((]  carries  the  plane  reflector 
(c),  and  an  arm  (i)  firmly  maintains  (c)t  in 
its  place,  which  revolves  in  sidereal  time  ;  (t)  ia 
the  sidereal  watch. 

(To  ht  continued.') 


THE  THXOBT  OF  HACHmXB.-ZIL 

By  Frascis  Cahpiit,  OM. 
flhaft-BearlnKB. 

IN  order  that  shafting  ma;  run  smoothly, 
and  wfthcnt  avoidable  frietian  and  wear, 
it  ia  neoesaaiy  that  it  shall  be  laid  truly  in  line, 
especial  oare  being  taken  that  the  bearings  are 
properly  adinsted,  so  that  the  ihafting  mna 
tmly  within  them,  as  a  very  slight  cant  in  a 
bearing  will  cause  coniideiabte  damage  and 
inooBvenience. 

The  dislanae  apart  at  which  the  baaringa 
should  be  placed  will  depend  in  a  great 
measuie  upon  the  diameter  of  the  shafting : 
they  should  in  all  oases  be  snfBoiently  close  to 
prevent  the  intervening  shafting  from  appre- 
ciably   sagging  or  deflecting,  fel  shonld  thia 


•  Ths  follawiiK  detnitaii 
1  =  0-WS,  dlimawr  et  mlc 


iWMtaomU 

iDbimtd  b;  i  otijao- 


replTatstaadJutH 
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I  it  will  be  materially  inoTsued  byoentri- 


bearings  Into  a  bell  moathed  form,  and  thus 
lednoe  tli0  original  beariag  anrface. 

A  bearing  mnst  in  every  oua  be  plaosd  as 
oloae  as  posaible  to  every  pulley,  Bpar-wheel,  or 
clntcb  on  a  piece  of  abafting  :  it  ie  not  so  abso- 
lately  nesesaary  attbe  coaplinga,if  permanent ; 
bat  it  ie  desirable  to  also  havetbem  there— this 
1b  to  avoid  traasverse  etntin. 

Theoretioally  speakiag,  increasing'  the  num- 
ber ol  bsatiagB  does  aot  inarease  the  total 
friction  ;  bat  practioallj  it  may,  for  ehoald  the 
bearings  bo  screwed  down  even  a  fraction 
tighter  than  it  neoesaa^  for  exact  contact 
with  the  jonmale  (parte  within  the  bearings  of 
the  shaft),  (riction  over  and  above  that  due  to 
die  waisbt  and  load  of  the  shaft  will  be  bronght 
into  aotioa. 

The  geaeral  and  f aadamental  form  of  bearing 
li  shown  at  A,  B,  sod  C  (Fig.  61). 

A  eliowa  the  bearing  in  longitadlnal  seotion. 


rievation ;  tha  letters  lefer  to  the  same  parts 
in  all  three  eketahes.  a  a  is  the  shaft  slightly 
ndncad  in  diameter  to  form  the  ionmal  resting 
In  the  bearing  ;  e  is  the  base  pieoe,  called  the 

Elmnmer  block,  and  t  is  the  cap ;  d  and  e  are 
rasa  or   gnn-metal   bearings   in    wbioh  the 
Cnal  iounediatety  rests  ;  at  ;  is  a  bole  por- 
ted tbroagh  tbe  cap  and  top  bearing  to 
kllow  of  the  neoesnry  labrioation.    There  is 


whole  length  of  the  jonmal  and  labrioate  it 
Iniformly. 

A  is  a  bracket  Sxed  against  a  wall,  <  >,  to  carry 
the  bearing,  ahaf  ting  nanally  being  ran  along 
the  walla  of  the  building. 

At  C  the  right^haad  side  of  the  oap  and 
ylnmoier  block  is  shown  In  part  section  Co 
azhibit  the  shape  of  one  of  the  double  stnd 
bolts,/.  It  will  be  observed  that  the  central 
part  carries  a  oonioal  collar  below  whicb  ia  a 
BOrew  thread  oorresponding  toan  internal  screw 
tbrsad  in  the  plnmmer  block  e.  This  stad 
belt  ia  fnrther  sciewed  at  each  extremity  for 
tlie  reontion  of  a  nut.  The  stnds  are  "  ' 
■orewed  into  Che  plommer  block  until  the 
ealooUars  jam  them  tight ;  the  plnmmer  bloak 
is  then  placed  on  the  bracket  A,  aad  «eaured  by 
the  lower  nata  as  shown,  and  in  some  cases  also 
by  snngs  oast  on  the  top  of  the  bracket.  The 
lower  bian  «  being  fitted  in,  the  shaft  is  plaoed 
ia  Doaitioa,  the  top  brass  -d  adjusted  upon  it, 
ana  aeouzad  bf  the  oap  b,  which  is  fsAtened 
imwB  bj  tho  top  aata  oa  tbs  stud  bolt*/. 


Where  there  is  plenty  of  room  the  stnd  bolts 
maybesingle,  holding  only  the  oap,  there  being 
lugs  cast  on  the  ends  of  Uie  plnmmer  block  by 
which  it  may  be  boiled  to  the  bracket  A,  or 
other  bed  upou-whioh  it  is  deetined  to  rest.  Care 
taken  to  obtain  as  solid  a  foundation  as 
possible  for  these  bearings,  in  order  to  reduce 
the  vibration  to  a  minimum. 

When  tbe  shafting  oannot  be  run  neara  wall, 
and  there  are  no  oolumns  to  which  to  attach 
brackets  to  carry  the  bearings,  reconrse  must  be 
hangers,  of  whiah  one  Is  shown  at  D, 
Fig.  61. 

is  the  shaft,  e  the  plummer  block,  cast  in 

piece  with  the  hanger,  i  the  oap  secured  to 

plammer  block  by  single  stnd  bolts  /.    d 

ears  tbe  top  and  bottom  brasses  fitted  as  in 

the  previous  example.     The  hanger  is  secured 

to  tlLB  joist  of  an  upper  Soar,  or  to  a  roof  timber, 

by  means  of  the  bolts  It  k. 

This  arrangement  is  very  objectionable,  and 
only  to  be  tolerated  when  unavoidable,  as  even 
when  the  joiet  to  which  the  hanger  is  fired  is 
of  iron  the  vibration  of  the  floor,  eapeci ally  if 
it  lopports  machinery,  wUl  be  communicated 
through  it  to  the  lower  ehafting,  causing  a 
tremor  and  chatter,  which  must  interfere  with 
the  steadiness  of  working  and  inorease  the 
wear  of  the  bearings. 

In  order  to  keep  the  shaft  jonnials  properly 
lubricated,  a  mechanioal  lubricator  should  be 
attaobed  to  the  aperture  g,  to  iuaare  t^t  the 
oil  be  supplied  cantinuouily  and  nnifonuly, 
for  by  Inbrioating  at  intervals,  whioh,  when 
left  to  manual  labour,  is  sure  to  be  ImgntJar  and 
uncertain,  oan  never  be  attended  with  satii- 
factory  workiogp. 

There  are  a  great  nomber  of  aell-acting  lubri- 
cators in  the  market  of  simple  dosoription,  and 
as  they  are  largely  ad  vertiewl,  it  is  not  necessary 
to  dMoribe  tiiem  here,  beyond  saying  that 
they  consist  mainly  of  an  oil  reservoir  pro- 
tected from  dust,  and  either  supply  a  small 
contiauoas  flow  of  oil  to  the  bearing,  or 
else  (apply  a  small  quantity  at  every  revo-^ 
lution  of  the  shaft.  A  great  many  experi- 
ments have  been  made  both  formerly  and 
in  reoent  times  with  a  view  to  deteroiine  the 
relative  merits  of  vanoos  unguents  for  reducing 
the  friction  of  maohinery,  and  of  late  years 
strenuous  efforts  have  been  made  to  introduoc 
mineral  oils  for  that  purpose,  but  we  are  inclined 
to  think  with  comparatively  little  Bucoesi. 

Although  there  has  been  much  discussion 
and  many  experiments  ai  to  the  efflcienoy  of 
different  metals  for  bearing  surfaces,  some  oS 
the  results  are  so  oontradiotory  that  it  would 
appear,  after  all,  that  the  ao-efflcient  of  friotii 
depends  more  upon  the  nature  of  tbe  unguent 
used,  and  the  cegnlarity  of  its  application,  than 
upou  the  composition  of  the  metals  It  ~ 
suppoeed  to  separate. 

If  two  greasy  sarfaoea  rub  together,  both 
being  perfectly  smooth,  tbe  surfaces  in  ooataot 
ahoiUd  be  aorfaces  of  grease,  not  metal,  and 
then  we  hare  a  commoa  oo-effioient  for  all  the 
metala,  wbioh  may  be  taken  as  0*08  through- 

■Rie  ohiet  trouble  with  bearings  is  fonnd  ii 
their  tendency  to  beoome  heated,  and  thei 
proportionB  should  therefore  be  determined 
with  a  view  to  keep  this  downCoaminiu' — 

The  work  done  in  overoomlng  friction 
vert«d  inte  heat,  whioh  beat  is  of  necessity 
abaorbed  by  the  shaft  and  the  bearings,  and  it 
must  be  got  rid  of  by  radiation  or  oondaotion, 
and  for  this  purpose  it  should  be  developed  on 

\  large  a  surfaoe  as  passible . 

The  quantity  of  heat  corresponding  to  any 
given  quantity  of  mechanioal  work  ia  an  easili^ 
measurable  amount,  for  It  has  been  expen- 
mentaily  shown  by  Dr.  Joule  that  the  quantity 
of  heat  required  to  raise  tbe  temperature  of 
lib.  of  water  1°  Fabr.  corresponds  to  772  foot- 

Sonde,  and  this  having  been  variongly  corro- 
rated  by  other  physioiats,  has  boen  univer- 
sally accepted  as  the  mechanical  equivalent  ol 
heat.  One  of  tbe  most  striking  corroborations 
is  that  derived  from  the  comparison  between 
the  theoretical  and  actual  velocities  otsoanil 
in  air ;  but  for  fall  particulars  on  this  anbjecc 
the  student  is  referred  te  special  treatises  on 
heat  such  as  Dr.  Tyndall's  and  the  late  Fro- 
fesBor  Clerk -Maxwell's. 

We  have,  however,  another  physical  propert  j- 
to  consider,  that  of  ''speoiQo"  heat.  This 
refers  to  the  capacity  of  bodies  for  heat,  and  by 
"capacity"  is  meant  the  quantity  of  heat  ab- 
■orbed  bo  produce  a  given  rise  of  sensible  tem- 


perature. Heat  being  a  mode  of  lootioii, 
(quantity  sesms  a  rather  inapt  term ;  bot  ia  lies 
lit  a  better  it  must  serve. 

The  qnantity  of  heat  that  will  raise  one 
pound  of  water  one  degree  will  raise  eight 
rounds  of  iron  (about)  one  degree  ;  hence,  we 
.lay  that  the  speoifio  heat  of  iron  is  0123,  and 
the  mechanical  equivalent  to  the  heat  requisite 
to  raise  one  pound  of  iron  one  degree  Fahren- 
heit will  be  9Gft.-lb. 

From  these  data,  then,  if  the  conditions  ot 
working  are  known,  the  quaatity  of  hsat 
generated  in  any  given  bearing  may  be  aoco- 
■ately  estimated. 

Letp  =  the  resultant  preaanre  on  the  jonmsl 
}t  a  revolving  ehaft  acting  radially  ;e  "  on- 
efficient  of  friction,  d  =  diameter  ot  shaft 
joamal  in  inches,  n  •>  number  of  revolnttant 
per  minute,  Q  =  number  of  pouoda  of  iron 
raised  one   degree    Fahrenheit    per    nuontaj 

-■UU.d     p.C.i     ' 


X  96 


367 


-(B-aiW. 


For  lubricated  bearings  e.iO-0B,letaK  eOmv- 
lutions  per  minote,  p  *•  G,0001b.,  and  d  •*  Sa, 

^;  6000  y  0-08  X  60  x  3  „  2291b.  Cn.«W. 

If  the  jonmal  has  a  length  of  one  and  ■  half 

diameters,  the  weight  of  that  part  of  the  shift 
will  be— at  23-751b.  per  foot— 23-75  x  4-B  -^  l» 
*>  8'91b. ;  and  assuming  that  as  much  beltil 
taken  up  by  the  bearii^s  as  by  the  shaft  itirit, 
there  would  be  sufScient  friction  to  raise  its 
temperature  by  nearly  13  degrees  per  minita^ 
and  thie  must  chiefly  be  dispersed  by  tadiatiM 
(rem  the  cap  of  the  bearing  and  the  ehaft  doM 
I  the  bearings. 

The  higher  the  velooity  of  the  shafting  tad 
she  greater  its  diameter,  toe  greater  willbeths 
nmonnt  of  work  expended  on  friction,  and  ths 
greater,  therefore,  the  heat  generated:  the 
iliameter,  therefore,  should  bo  kept  ••  siullsi 
is  oonaistent  with  the  requisite  etrengUi,  vi 
anyinoreaseof  sortace  inthe  bearings  [mvidtd 
by  making  them  of  greater  length,  which  viH 
not  increase  the  work  of  friction,  as  thatds- 
pends  simply  nponthegross  load  on  thebauiiit, 
the  diameter  of  the  jonmal,  and  the  velooity  of 
rotation  of  the  sbatt. 

A  very  general  proportion  for  journal*  lea- 
ning under  moderate  loads  ia  one  and  a  bait 
diameters ;  but  for  exceedingly  high  velodtiM 
of  1,500  or  S,0(>0  revolutions  per  minute,  sad  - 
as  occur  in  fan  shafts,  a  length  of  six  to  ei^ 
diameters  is  sometimes  used. 

Vertical  shatta,  aneb  as  are  reqnired  for  tn- 
bine  water-wheela,  miU-atonea,  fto.,  must  ks 


Lpported  at  the  bott«m  upon  a  step.  'Am 
atep  bearings  are  ehown  in  Vig.  68. 

In  the  first,  the  vertical  abaft  «,  of  wUn 
the  lower  part  ia  shown  in  vertiol  seetioi,  IM 
at  the  bottom  a  ooncarity  which  fitavpoaOi 
spherical  boss  apon  the  toot  atep*;  >|4aw 
contrary,  has  at  ita  lower  end  a  convex  besrisf 
fitting  intoa  oonoavityin  the  blocks  Oftba* 
two  the  former  has  the  advantage  that  the  vf 
porting  piece,  being  oonvex  npwaidi,  there  eul 
be  no  tendency  for  dust  or  ^rt  of  any  ■e'* J^ 
work  into  it,  thongb  it  la  not  ao  eoavwitntw 
the  purposes  of   Inbiloatioa  aa  tti  n^'*' 
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Wbere,  howsver,  the  shaft  end  ia  nader  w&ter 
this  doea  not  lignify,  and  then  it  ii  adriaable  to 
make  the  beAring  of  hacd  wood. 

In  order  to  preient  lateral  motion  of  the  foot 
of  the  shaft,  it  ii  aniioiindad  bj  a  eooket  lioed 
with  a  brass  bnab,  as  shown  in  the  Qgtin). 

One  giea,t  disadrantafre  in  end  bearings  of 
this  description  is  the  oneqaal  wear  arising 
from  the  friction  which  gradoaUj  destrofs  the 
uniform  oontaot  of  the  rnbbing  snrfaoei,  for  it 
mnat  eridentij  be  greatest  at  the  periphei?, 
from  which  it  dimioiabed  nntil  at  the  centre 
of  the  abaft  it  disappears. 

In  order  to  remedy  this  defect,  the  end  of  the 
shaft  ma;  be  made  of  the  form  shown  at  e, 
with,  of  course,  a  oorr^spanding  toot-step  to  Gt 
it.  The  contour  of  this  carve  ia  saoh  that  the 
wear  of  material  on  the  bearing  snrfaoet,  mea- 
tured  paridlcl  la  the  axii  of  the  thaft,  will  be  the 
Mme  at  ever;  point. 

The  reaaon  of  this  may  be  explained  as  fol- 
lows : — ^The  pressure  upon  the  bearing  sorfaoes 
will  at  anj  point  aot  in  a  direotion  at  right 
angles  to  a  tangent  to  the  cnrre  at  saoh  point, 
Mid  in  this  direction  the  wear  resulting  from 
friction  at  that  point  will  occur,  and  it  will 
be  proportional  to  the  diameter  of  thi  bearing 
»t  that  point.  As  the  end  of  the  shaft  wears, 
to  will  it  descend  deeper  into  its  bearing  in  • 
direction  parallel  to  its  axis. 

B7  drawing  a  Line  I  in  of  the  same  contour  as 
k  I,  and  (measured  npon  the  lines  parallel  to 
the  axis  of  the  shaft)  at  the  same  distanoa 
from  it  at  everj  point,  we  inclose  a  apace 
that  ma;  represent  the  part  worn  awa;  by  fric- 
Uoa.  Kow,  it  will  be  obserred  that  at  «i  i  tiie 
normal  distance  between  the  two  currea  ia 
mnoh  less  tban  at  k  I,  the  intermediate  diatanoss 
varying  from  one  to  the  other.  In  order  that 
the  distanoea  meaaured  parallnl  to  the  axia  of 
the  abaft  may  be  equal,  the  normal  diatancea 
between  the  onrvea  must  vary  as  the  diameters 
of  the  end  of  the  ahaf  t. 

i.  aimple  method  of  describing  this  curve  is 
illoatrnted  at  h  f  g.  //  is  a  atraight  edge 
tecnred  npon  a  piece  of  card,  paper,  or  perfectly 
■mooth  board  ;  A  iaa  block,  whicbcftn  be  freely 
alid  against  its  edge — this  block  carries  a  light 
*im,  hg,  which  moTes  with  perfect  freedom 
npon  a  pin  in  the  block  h.  At  the  end  f  is 
fixed  a  blacklead  pencil,  Soely-pointed,  and 
with  its  point  resting  npon  the  paper  or  board 
beneath  ttie  straight  edge. 

Now,  by  carefully  drawing  the  block  h  down 
the  straight  edge  //,  in  the  direction  of  the 
■rrow,  having  started  with  the  arm  at  right 
ftnglea  to  //,  the  pencil  at  p  will  traoe  out  the 
reqnirel  curve,  to  which  a  template  may  be  cut 
as  a  guide  and  a  gacge  in  taming  the  end  of 
the  abaft  to  the  required  form. 

The  friction  on  an  end- bearing  maybenrnply 

asoertained    from   the    following    ^nnola  : — 

Let  d  =  the  mran  diameter  of  the  bearing  part 

of  the  abaft  in  inches  ;  P  =  the  total  load  npon 

the  beariog  in  pounds  ;  ti  "  the  number  of  revo- 

Inticns  per  minute ;  W  =   work  expended  in 

friction  per  minnte  in  foot-poanda  ;  then 

^  „  3U16..i  X  p  X  n 

12 
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SLZCTBIDAL  INSTRITUIINT-HAEINQ 
FOR  AMATEURS .-XIV.' 

By  S.  R.  BOTTOHB. 

The  ThecmcpUe. 

9  54.  '~pHI3  instrument  depends  in  its  action 

^  J.      on  the  fact  that  when  the  point  of 

jnnotion  between  two  pieces  of  metal  is  heated, 

.   or  cooled,  a  onnent  of  electricity  ia  set  up.    It 

is  not  naoeasary  to  this  effect  that  the  metals 

should  be  of  different  nature  ;  but  they  must 

be  in  different  molecular  states,  so  that  they 

oppose  different  resistance  to  the  passage  of 

beat  and  electricity.    As,  however,  the  greater 

the  differecoe  in  these  respects  the  greater  Uie 

force  called  into  play,  it  is  usual  to  employ 

dissimilar  metals,  or  metallic  alloys,  ko.,  in 

whiqb  these  diCfer^noes  are  highly  accentoatad. 

§  G5.  A  very  convenient  form  of  thermopile 

for  the  amateur,  and  one  whicb,  with  a  little 

oars  iu  the  management  of  the  heat,  gives  a 

Tory  oonatAnt  current,  adapted  to  delicate  and 

IoDg.oootinued  experiments,  snch   aa  grading 

*  AlIrl(bUieMi(*d.  - 


delicate  galvanometers,  &o.,  may  be  oonatmctAd 

follows :  Cnt  25  or  30  pieces  of  Ho.  16  Gee- 

in  silver  wire  into  Gin.  Isagtbs  ;  do  likewise 

«ith  a  similar  namber  of  pieces    of   No.  16 

Mpper  wire.  With  a  pair  of  pliers  twist  tightly 

ftbout  lin.  of  the  extremity  of  one  copper  wire 

~~  the  extremity  of  one  Qerman  stiver  wire,  so 

to  join  them  firmly  together,  as  shown  at 

Fig.  A.    In  a  similar  manner  join  the  remain- 


ig  pairs  of  copper  and  German  silver  wires ; 
olean  the  ionotions  with  a  bit  of  sandpaper, 
and  solder  the  jancCiona  with  as  little  hard 
solder  as  yoa  possibly  can.  Now  twist  and 
solder  the  opposite  extremities  of  the  joined 
wires,  eaah  German  silver  to  the  copper  of  the 
oezt  pair  (not  its  own),  leaving  the  first  copper 
and  last  German  silver  as  terminals  (sec 
Fig.  B).  Now  procure  two  wooden  cornice- 
ringa,  about  3Jin.  in  diameter  (each 
__  _Te  used  to  snspend  curtains  from  the 
pole},  and  with  a  coarse  rasp  file 
larfaoa  of  each  ring  Jial,  so  tha 
laid  upon  ona  another,  after  filing  down,  they 


form  one  thick  ring,  as  shown  at  Fig.  C.  To 
the  lower  ring,  at  equidistant  points,  should  hi 
affixed  three  wooden  rods  about  Bin  long, 
spreading  out  somewhat,  so  as  to  admit  of  tb(^ 
insertion  of  a  spirit  lamp  between  them.  For 
the  Bake  of  stability,  these  three  rods,  which 
form  the  feet  on  which  the  thermopile  rests. 
may  be  inserted  into  a  heavy  wooden  or  leaden 


base,  as  shown  at  D  in  the  Ftg.  The  next 
is  to  place  the  joined  wires  In  a  radiating 
fashion  on  the  ring,  and  clamp  them  in  their 
place  by  ooveriug  them  with  the  upper  ring, 
which  must  be  screwed  tightly  dawn  to  the 
lower  one,  care  being  teken  that  the  screws  do 
toacb  the  wires,  acd  also  that  the  wirea  do 
touch  each  other,  except  at  the  soldered 
junction.  The  inner  circle  of  janctions  must 
not  touoh,  but  must  stand  at  eqnal  distances 
M  round  the  centre  of  the  circle  described  by 
the  ring,  leaving  a  space  of  about  Jin.,  in  which 
the  flame  of  the  spirit  lamp  can  bum  and  hent 
these  junctions  simnlteneously.  The  two  nn- 
soldered  ends  (of  copper  and  Qerman  silver 


ires)  are  then  to  be  attached  to  binding 
torews,  which  serve  as  the  poles  or  terminals 
of  the  thermopile.  Fig.  E  illuetrates  the 
appearance  of  the  finished  instrument.  On 
{dacing  a  lighted  spirit  lamp  on  the  base,  so 


that  the  flame  plays  against  the  jonctions 
pointing  to  tha  centre,  a  current  will  be  foond 
to  flow  from  the  two  terminals.  The  electro- 
motive force  of  these  little  instruments  is  about 
one-twelfth  of  a  volt  for  each  pair  of  wires,  so 
that  a  doien  pairs  of  wires  gives  very  nearly 
one  volt.  On  the  short  circuit  each  pair 
is  capable  of  giving  about  one  -  Uiird 
of  an  ampilre.  Coupled  np  in  aeriea 
(as  shown),  this  remains,  of  coarse,  the 
same.  To  increase  the  current,  the  elements 
mast  be  made  larger,  or,  what  amounts  to  the 
same  thing,  coupled  up  in  parallel  instead  of  in 
series.  For  the  benefit  of  those  amateurs  wha 
may  be  desirous  of  attempting  something  on  a 
larger  scale,  I  subjoin  the  following  account  of 
a  thermopile  which  J  made  on  the  plan  of 
Clamond's  pile,  with  sotne  slight  modlGcaticna  ; 
288  strips  of  tinned  iron,  lin.  wide  by  6in.  long, 
were  cut  out.  A.  mould  of  plaater-of-Faris  was 
prepared,  in  which  could  be  cast  oblong  squares, 
2^m.  long  by  lin.  in  square  section.  At  end  of 
the  two  extremities  of  the  mould  were  placed, 
standing  upright,  a  tinned  iron  strip.  The 
mould  was  then  filled  with  amoltenalloy.aon- 
slsting  of  two  parte  of  antimony,  melted  with 


part  of  line  (as  this  alloy  expands  eon- 
llderably  on  qpoling.it  must  be  withdrawn  from 
the  mould  as  soon  as  set).  By  this  means  were 
obtained  144  castings,  having  a  tinned  iron  log 
at  each  end,  looking  aomething  like  a  letter  B 
without  the  central  stroke.  An  iron  ring,about 
lin.  wide,  Jiu.  thick,  and  1ft.  in  internal  diam,, 
waa  supported  on  fonrstoat  iron  rods,  screwed  to 
it,  at  a  distance  of  about  lOin.  from  the  ground, 
Ou  this  ring  was  placed  a  coatiiig  of  good 
Portland  cement,  about  }In.  thick.  The  coat- 
ings,-with  their  lugs  previously  bent,as  ebown 
at  Fig.  F,  and  having  a  thin  piece  of  mica  (talc) 
ineerted  between  the  inner  strips  and  the  alloy, 
te  prevent  contact,  were  then  arranged  in  a 
circle  on  the  Ironring.eaoh  one  being  separated 
From  its  Deighbonr  by  a  thin  piece  of  mica,  and 
tha  whole  held  toeeuim  Vj  i&mu^a  ^  ^^ibAsk 
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Portlkod  cement  pDb  in  between  u  eftoh  OMt- 
lug  WM  pUoed  in  poflition.  BevsMl  mch  U7GC8 
af  eiralea  of  caatian  weie  tiiiu  kmnged, 
Ure  being  taken  that  the  faoei  of  the 
outing*  projected  about  Jin.  inward  be- 
Toiid  the  iron  ring.  When  the  entire  eeriea 
of  castingB  had  been  thna  arranged  in 
oirolei,  and  set  in  oemant,  A  final  layer  of 
dement,  abont  Jin.  thick,  was  spread  over  the 
vpper  lajer,  oars  being  taken  in  each  lATer  to 
leave  quite  lin.  of  the  oaatinge  projecting  ont- 
wardl;,  tree  from  oement.  A  second  iron  ring, 
precisely  similar  to  the  first,  was  now  laid  over 
•  the  top,  and  when  the  cement  had  aet,  clamped 
to  the  lower  ene  bj  neana  of  three  long  screw 
alampe.  The  iron  strip  attached  to  the  inner 
ead  af  one  casting  was  then  soldered  to  the 
iron  atrip  attached  to  the  onter  end  of  its 
neighbaar  (pieTioosl;  oat  to  the  required 
length),  and  bo  on  all  ronnd  eaoh  circle,  except 
at  ona  point  of  each  circle  only,  where,  of 
ooane,  ttie  projectii^  stripe  werd  left  free,  to 
be  afterwards  attached  to  binding  screws  as 
tarminala.  Bach  circle  had  its  own  pair  of 
termlnale,  and  these  oonld  be  oonpled  up  to  the 
neighbouring  circles,  either  in  parallel  or  in 
■enes,  as  the  coae  might  denuuid.  I  have  need 
thia  pile  with  a  large  patoffiil  bnmer  having 
an  iron  chimnej'  nearlj  toaohing  the  interior 
ends  ol  element*.  I  have  also  txied  it  with  a 
aharooal  hruier  (with  a  aimilar  iron  chimney) 


with  goe,  and  with  a  email  coke  stove.  For 
steady  caccenta  of  low  E.M.F.,  bnt  oonaiderabte 
quantity,  the  6iQ.  parafBn  bnrner  answered 
admirably. 

The  following  table  will  give  a  fair  idea  of 
the  force  developed  with  the  aald  paraffin 
burner,  the  elementa  being  in  all  these  oasea 
couple  up  for  tension — Le.,  in  aeries : — 

No.  of  Ampere*  On  a 

Bleounta.  B.H.F.  shoit  airanit. 


Fig.  G  is  reproduoed  from  a  photograph  of 
the  identical  thermopile  (of  foar  circles  of  36 
elements)  with  which  the  above  trials  were 
made.  By  using  more  pawerlnl  eouroet  of 
heat  (np  to  a  certain  point)  oprrflspondingly 
mors  powerful  effeoto  were  obtiined. 


THB  "BOSS"  ZLBCTBIC  IITDICATINQ 
BELL. 

TUB  present  system  of  domestic  ligaalling 
hn3  many  imperfections.  A  novelty  has 
just  been  brought  before  onr  notice  which 
appears  to  be  a  step  in  the  direction'  of  im- 

t roving  the  means  of  commonication  either  in 
arg^  public  boildiugs  or  private  houses.  It  is 
simple  in  action,  cheap,  and  efScisnt,  and  the 
absenoeof  all  danger  of  oxidisation  of  oontaota, 
owing  to  the  Isw-tenaion  current  employed  in 
working,  it  is  an  advantage. 

A  special  feature  in  thia  bell  ia  the  pendulum, 
on  which  Che  name  of  the  room,  las.,  appean  ' 


ncua  paint.  Upon  the  pnah  being  touched , 
the  pendulum  awinga  from  I  to  30  miuntes, 
according  to  the  regulator.  The  magnet  attracts 
at  the  same  time  the  armatures  of  the  bell  and 


pendalnm,  thna  utilising  all  the  magnetism 
pnidaced.  Having  but  one  eoil  its  cheapness 
ol  oonstmotion  is  evident.  It  requires  only  a 
ooople  of  Leolanchfi  oelle  to  work  30  to  60  bells. 


CLAKOHD'8  lUPROVUnKTS  IN  THS 

TKAN8F0BHATI0V  01>  HXAT IHTO 
XLXCrKICIT?. 

SOUE  years  ago  great  expeotationi  were 
orouaad  by  the  thermopile  devised  by  M. 
Clamcnd,  bnt  so  far  nothing  of  any  commercial 
utility  has  been  devised  m  oonneotion  with 
thenno-eleotrioity,  althongh  sevenl  inventiona 
of  the  kind  appear  to  indioata  the  way  in  which 
to  look  for  a  loooeestDl  applicatiott  of  the  heat 
to  be  obtained  from  ordinary  fuel  in  the  genera- 
tion of  electricity  in  the  moat  direct  manner. 
H.  C.  Clamond,  of  the  Boulevard  de  BtJaabonrg, 
Paris,  has  recently  taken  out  letters  patent  in 
thia  oouBtry  for  an  invention  relating  to  t^ 
tnuiaformatlon  into  electricity  of  ■  portion  of 
the  heat  evolved  from  any  souroe,  and  more 
particularly  from  the  combustion  of  fuel  in  a 
fireplace.  Althoneh  the  apparatus  to  whiah 
this  invention  r^tes  may  be  considered  as 
relating  to  thermo-electricity,  yet  it  is  based 
npcn  new  laws  and  facts  discovered  by  him, 
which  he  explains  In  order  that  the  tandamental 
principles  of  the  invention  may  be  readily 
nnderatood.  Assuming  a  series  of  bodies  A  O, 
Fig.  1,  endowed  with  energetic  thermo-elec- 
trioal  I  powers  to  be  placed  in  a  row,  every 
alternate  body  A  of  tjie  row  being  positive, 
snch  as  in  an  alloy  of  antimony  and  zinc,  while 
the  other  bodies  G  are  negative,  eueh  aa 
galena  or  aulphlde  of  lead,  and  assuming  that 
between  each  positive  and  negative  body  Is 
placed  a  block  of  metal  C  C,  F  F,  having  suffl- 
oient  conducting  powers  of  heat  and  electricity, 
snob  as  copper,  silver,  nickel,  iron,  &c.,  which 
blocks  are  termed  "  inter-contacts  ; "  and  as- 
Ruaiag  further  that  while  one  set  of  alternate 
blocks  G  C  ia  heated,  the  other  set  F  F  i« 
cooled,  the  development  of  the  electromotive 
forces  will  be  subject  to  the  following  law 
which  be  has  discovered;  they  are-vii.,  a 
fnnction  of  the  differenue  of  temperature 
between  the  two  series  of  inter- cootocta,  and 
ore  independent  of  the  temperature  of  the 
thermo-electric  bodies,  or  of  any  parts  of 
these.  The  following  may  serve  aa  an  example 
of  the  eiperimente  from  which  U,  Clamond 
deduced  this  law  :  Two  parallel  bora,  one  con- 
sistin^  of  an  alloy  of  antimony  and  linc, 
A  Z  Fig.  2,  and  the  other  of  galena  G  A,  have 
at  one  end  N,  each  an  inter-contoct  F,  which 
are  separated  from  each  other  by  a  non-oon- 
dactor  I,  while  at  the  other  end  H  they  have  a 
single  inter-oontoct  C  common  to  both.  On 
heating  the  last  named  inter-contaat  C  and 
cooling  those  first  named  F,  and  connecting 
these  by  wires  to  a  galvanometer  y,  the  ordi- 
nary current  of  a  thermo.eUctrio  coaple  will 
be  observed  to  flov  from  the  antimony-Eino 
bar  A  Z  through  the  one  intar-oontact  F  and 


wire  connection  to  the  other  inter-oonttct 
P  and  galena  bar  Q-  A,  and  thence  throng  tiia 
inter-contact  C  of  the  other  end  book  to  the 
antimcny-iinc  bar. 

If  now,  as  in  Fig.  3,  the  heated  inner  con- 
tact C  be  placed  agalnat  the  cooled  ends  IT  at 
the  ban,  and  the  cooled  inter-contaoti  F 
against  the  heated  enda  M  the  aama  electn- 
motive  force  and  the  same  ourreut  will  bs 
obtained  oa  before,  bnt  oircolating  in  th 
contrary  direction  from  the  cold  to  tae  hot  ii 
A  Z,  and  from  the  hot  to  the  cold  in  Q  A,  j«t 
always  going  from  the  hot  inter-oontacl  to  (ha 
cold  intar-Dontsct  in  the  antimony-zinc  bar  A  Z, 
and  from  the  cold  inter^^rantact  to  the  hn 
inter-oontaot  in  the  galena  bar  O  A.  If  ogiis 
the  whole  or  porta  of  the  iMkrs  be  heated  to  sny 
desired  degree,  and  these  be  touched  at  uj 
point  by  the  iuter-contocta  0  and  F,  the  Mne 
result  will  always  be  obtained,  which  proro 
that  the  difference  of  temperature  between  the 
inter-oontaats  C  and  F  alone  datermlBsa  \i» 
electromotive  force  and  the  direction  of  ouimt 
prodnoed. 

M.  Olamcnd  has  determined  the  theory  of 
these  phenomena,  which  conrista  in  that  Uh 
seat  of  the  transformation  of  the  heat  into 
electricity  doee  not  lie  in  the  maas  of  tke 
thermo-elec  trio  bodies,  nor  even  in  the  matmtl 
element  constituting  the  aurfooee  of  the  mt- 
toots,  bnt  in  the  very  email  apaoes  oetullj 
existing  between  them  at  their  politte  of  ooo- 
tact,  which  theref  oi«  conatitnte  the  theoretical 
inter-contacta,  so  that  the  tranaformationtibi 
place  and  the  current  Is  prodnoed  aimnltaiuonly 
and  instantaneously,  before  th«  thermie  dr- 
culation  has  had  time  to  establish  itself  betw«« 
the  oontaota  and  inter-contacta  and  the  thenao- 
electric  bodies.  It  is  to  be  understood  that  Uv 
advant^eone  that  the  metal  of  the  inter-on- 
toots  should  be  a  good  conductor  of  heat,  so  tU 
it  may  readily  convey  the  calorie  to  tte 
theorstlcal  inter-contact.  This  law  has  fee  ill 
first  practical  result,  to  dlspanae  with  the  nsoea- 
sity  of  maintaining  the  two  ends  of  a  thenn» 
electric  body  at  different  temperatures,  as  hsa 
been  done  up  to  the  present  time,  and  come- 
qnently  to  allow  of  the  substitntion  for  tlw 
long  bars,  simple  thin  plates,  which  aieligbtv, 
less  expensive,  and  much  leas  resisting  to  the 
passage  of  electric  currents — it  being  suffidsnt 
to  maintain  the  inter-contacts  at  different 
temperatures.  At  the  same  time,  as  the  platH 
do  not  require  to  participate  in  the  tempen- 
turea  of  tlie  inter-oontaote,  they  are  not  anbjact 
to  the  deterioration  that  results  when  they  an 
exposed  to  high  temperatures.  This  discovery 
in  the  transformation  of  heat  Into  electddtj 
also  permite  of  the  determination  of  the  eoi- 
ditions  of  maximum  of  useful  effect  of  thii 
transformation,  which  are  as  follows  :— 
Taking  two  aeries  of  homogensoua  octivri; 
thermo-electric  bodies,  the  miuimam  yieU 
of  transformation  of  heat  into  electricity 
be  the  better  attained  if  the  re- 
lative resistances  to  heat  of  the  elementa  of 
the  complete  circuit  are  aa  arranged  that  i 
greater  portion  of  the  decrease  of  thennic 
ictential  (fall  of  temperature)  is  effeotsd 
>etween  the  surfaces  of  contact  of  the  inter- 
contacts  and  those  of  the  active  bodies. 

The  following  is  the  prlndple  of  the  ob- 
struotion  which  M.  Clamond  has  been  led  to 
adopt :  Assuming  that  a  flat  plate  of  therae- 
eleotrio  materiiil  A  B,  Fig,  4,  of  oonaideialil* 
area  as  compared  with  its  thickneaa,  has  its 
surfaces  divided  into  a  number  of  small  squaiM 
f».  It  and  that  against  the  centre  of  each  sooh 
square  a  pointed  metallic  conductor  0  F  be 
mode  to  bear,  there  being  a  pair  oppoeite  «aek 
otber  on  each  side  of  the  plate  as  shown,  tad 
iming  that  the  canductors  on  the  onsBde 
heated  while  those  on  the  other  side  ar* 
oooled,  then  the  two  portions  of  the  thsnaia 
resiatauoe  at  the  points  of  oontact  will  be  vacj 
considerable  as  compared  with  the  opposile 
thermic  resiHtance  offered  by  the  active  body; 
thus  only  a  small  quantity  of  heat  will  paaast 
each  pair  of  conductors,  bnt  making  by  (ha 
collective  action  of  a  lai^e  number  of  mA 
pairs  a  large  quantity,  and  thia  tranamitMd 
heat  will  be  utilised  to  the  greatest  advantage. 
Practioally,  the  pointa  of  the  oanduotoi*, 
which  should  not  be  too  Bne,  ahentd  paa 
to  a  certain  extent  into  the  active  body,  tha 
important  point  being  that  the  aeotion  of  oon- 
tact of  the  conductor  with  the  plate  ba 
restricted  as  mnoh  aa  possible.  In  piaotioa  the 
pilots  of  tt»  oondnotoia    would  be  nada  to 
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FIG.1 


FIG.'t 


ftppiCMoh  withiu  a  short  dUtanoe  ol  each  other 
in  the  pUte.  The  points '  of  the  condnctora 
may  be  mode  with  oircnlar  or  longitudinal 
KTOOTes  for  inareaaing  the  aurfaoe  of  oontact. 
The  aonUmesB  of  the  poiota  of  the  condnctora 
is  faroonkble  for  the  eleokrio  cironlation,  as  it 
taods  to  diminish  the  electrical  resislADce  on 
the  paaiing  cl  the  onrrent  fiom  the  contaot  rod 
to  the  generalljIeM  perfect  condactioK  maMrial 
of  th«  thermo-electric  sabstanoe,  throagb  the 
inSnitesimal  arc  that  separatea  them.  The 
oontacte  ma;,  however,  be  apherioal,  plane, 
ojUndrical,&o.,  ao  long  as  thejare  of  reatrictad 
extent.  Thns,  in  oonetracting  a  thermo-elactric 
element  according  to  thia  method,  Ta[iona 
amogementa  ma;  be  adopted,  in  all  of  which, 
hotraver,  the  inter-contact  bodies  are  formed 
with  a  number  of  pointed  projectiona  that  are  in 
oontaot  with  the  poaitiTe  and  negative  thermo- 
eleotrio  bodies,  the  heated  inter -oont&cts  being 
^n  oontact  with  one  side,  and  the  cooled  ones 
with  Oie  other  aide  of  the  said  bodiea. 

Figs.  5  and  6  show  a  complete  thermo-eleotric 
element  conatmcted  aooording  to  the  aboxe- 
dOBoribed  prinoiplee.  The  two  arrangements 
only  differ  in  the  relative  poeitiona  ocoapled 
bj  the  seveml  parte.  In  both  caaes  A  and  Q- 
M«  the  thenno^electrio  plates,  the  one  being 
pontire  and  the  other  negative,  C  and  F  an 


metal  plates  or  blades  to   which  are  soldered 

atema  IV,  tbe  ends  of  which  enter  into  the 
plates  A  and  G.  The  platee  G  and  F,  together 
with  the  sterna  I  f,  conatitnte  the  inter-contacta, 
the  plate  C  receiving  beat  from  any  snitable 
sonrce,  while  F  is  oold,  the  difference  between 
their  temperatures  determining  the  electro- 
motive force  of  the  ooaple.  As  it  ii  essential 
that  the  heat  shonld  pass  entirely  through  tbe 
sterna  tV,  and  heat  transmitted  by  radiation 
from  C  to  A  and  O  and  from  the  platea  A  and  O 
to  F  being  lost  for  the  tranaformation,  the  apaoea 
between  these  part^  round  the  atems  t  are  filled 
with  a  bad  conductor  of  heat,  such  aa  asbeatoi 
paper,  glaaa  powder,  &js.,  which  prevents  such 


ekotrio  plates  A  and  Q  owing  to  unequal  ex- 
pansion and  contraction,  it  ia  preferred  to  moke 
groovea  r  r  in  them  between  the  oonttgnons 
points  of  the  inter-contacts,  thus  dividing  the 
plates  into  squares  as  shown  at  Fig.  6.  With 
thia  arrangement  any  fracture  will  take  place 
at  the  grooved  part,  and  will  conseauently  not 
affect  the  action  of  the  apparatus.  In  plaoe  of 
nsing  oontinuons  plates  for  the  thermoelectric 
bodies,  these  may  oonsiat  of  a  series  of  onbea  or 
oylinden,  each  of  which  has  a  pair  of  inter- 
oontaota  i  ot  when  only  a  weak  oonent  is  »■ 


quired  a  single  snob  cubeorcylindet  may  be  em- 
ployed. The  inler-contact  rods  t  I,  which  are 
generally  made  of  copper  or  other  metal,  may  be 

coated  with  a  double  layer  of  electro-plating  j 
tbe  first  coating,  vf  hich  is  of  nickel,  protecta  the 
rods  against  the  corrosive  action  of  the  active 
bodies,  and  the  second  coating,  which  is  of  silver, 
improvca  the  contacts  and  prevents  oxidation  at 
elevated  temperatures. 

Instead  of  pointed  rods  may  be  used  toothed 
platea  for  the  Inter-con  tacts,  tbe  teeth  taking 
tbe  place  of  the  points  of  the  loda  ;  or  inplaceid 
eerrationa,  the  blades  may  have  a  continuooB 
abarp  contact  edge.  b_     ■ 

Componnd  elements  may  be  formed  for  In- 
creasing the  effect  produced  by  the  simple  ele- 
ments above  described,  by  combining  together  a 
number  of  the  thermo-electric  bodies  in  two 
groups — one  consisting  of  positive,  and  the 
other  of  negative  bodies,  the  plates  orbodieaof 
each  group  being  connected  together  by  inter- 
oontaot  rods,  the  inter-contacts  C  at  the  one  end 
of  l^e  two  groups  being  fenced  into  one.    With 


of  heat,  without  a  corresponding  in- 
crease of  resistance  to  the  electric  current,  the 
former  inorcasing  about  as  tbe  Kinare  of  the 
nnmber  of  plates,  while  the  latter  only  inoieasea 
directly  as  the  number, 

Tbe  electrical  constants  of  the  simple  element 
being  E  and  K,  those  of  the  multiple  element 
will  be  about  B  and  n  B.  Now  the  maximum 
qnantitiesof  heattbateaohof  these  couples  can 
give  ofF  in  an  external  condncting  circuit  being 
given  by  the  formuls  :  simple  element  ^-^ 
multiple  element  j-^  (J  being  the  ooeffloicat 


element  ;  +  -^  ;  for  tbe  multiple  element 
S-  +  J —  ■  the  ratios  between  the  qaanlltlw 
of  heat  taken  up  and  consumed  will  be  :  For 
tbe  simple  element :  r  =  — ^—  ;  for  the 


muldple  element  ra'iKff  +  JB';   It  will 

be  seen,  therefore,  that  the  neeful  effeot  in- 
creases with  a;  that  is  to  say,  wilbthenumbez 
of  plates  of  the  multiple  element,  and  that  it 
tends  towards  unity  when  the  number  of  plates 
is  indefiuitely  increased.  This  arrangement 
also  permits  of  the  uss,  in  forming  the  element, 
of  several  diSerentactivebodiesbavingtbermo- 
eleotrio  action  of  the  same  sign,  those  platea 
which  are  most  heated  being  formed  of  sab- 
stances  of  higher  melting  point  than  the  others. 
Although  in  forming  these  elementa  M.  Cla- 
mond  prefers  to  use  energetic  bodies,  such  as 
the  ^loy  antimony  and  zinc  (about  2  of  anti- 
mony  to  1  of  one)  for  the  positive  element,  and 
galena  or  snlphide  of  lead  for  the  negative  one, 
yet  bodies  may  also  be  employed  that  are  iese 
far  removed  from  one  another  on  the  thermo- 
electric  scale,  and  even  simple  metals,  snob  aa 
antimony,  iron,  nickel,  ko.,  may  lie  used.  In 
this  case  the  forms  of  the  bodies  may  be  some- 
what modified  to  facilitate  manufacture,  and 
also  on  acoonnt  of  theii  greater  condaotivity, 

M,  Olamondshows  in  the  speciScation  of  hia 
invention  (No.  6869, 18S6),a  variety  of  methoda 
of  utilising  tbe  principle,  and  especially  an 
arrangement  for  use  vrith  gas,  petroleum,  or 
other  convenient  or  cheap  source  of  heat;  bnt 
as  tbe  actual  arrangemen  ta  adopted  in  practice 
will  depend  largely  on  tbe  facilities  presented 
for  manof aoture  we  need  not  occapy  spaoe  bjr 
deeoribing  those  setont  in  the  specification. 


THE  ECOHOHICAL  BATTUtllS. 

IN  spite  of  all  that  has  been  recently  put  for> 
ward  in  our  colnmna,  we  ore  apparently 

no  nearer  to  that  economioal  primary  batter; 
than  we  were  when  we  described  (p.  S69, 
Vol.  XXXIX.)  a  visit  paid  to  the  "domeatio 
primary  battery  "  —  a  modification  of  thtt 
lAlande-Chaperon  element  which  did  promise 
to  supply  current  cheaply  if  only  a  market 
oonid  be  found  for  the  products  of  the  cell. 
At  present  that  market  haa  not  been  found ; 
but  other  inreatora  aia  tftUii>'«\&%  "so.  "Cuaiaaafc 
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Unea,  tor  we  find  that  Mr.  W.  S.  Bqnirs  has  ob- 
tadaed  a.  paMat  (No.  4,62:j,  ISSe)  for  a  proceBs 
for  TLtilUing  tha  spent  liqaid  from  oertain 
voltaic  batteries.  Id  oertain  voltaio  batteries, 
in  which  eolatioa  ol  oaastia  potaah  or  eoda  u 
nsed  as  ezaiting  liquid  and  lino  as  one  ot  the 
elsments,  the  spent  liquid  eonsista  chieflf  of  > 
oombination  of  potash  or  soda  and  oxide  of 
■ino,  forming  what  ma?  be  termed  zinoate  of 
potash  or  eod».  Mr.  Squire's  invention  relates 
to  a  prooesa  for  treating  this  liquid  so  as  to 
restore  the  potash  oi  soda  in  condition  for  snb- 
•eqnent  use,  and  for  obtaining  zinc  componnda 
thatcan  be  applied  in  the  arts  or  msuatactares. 
For  that  purpose  he  effects  a  reaction  b^ 
means  of  snlphnretCsd  hydrogen,  so  as  to 
obtain  impnre  iJno  snlphide  as  a  precipi- 
tate, and  solution  of  canstio  potash  or 
soda  as  supernatant  liquid.  This  reaction 
may  be  effected  direotl;  by  pasaing  the  sul- 
phurettei  hjdrogen  throngh  the  spent  liquid 
of  the  battery,  preferably  keepinfr  the  liquid 
in  agitation  so  aa  to  brrak  the  thin  ahelU  of 
lina  snlphide  which  tend  to  form  aroand  the 
babbles  cf  sulphuretted  hydrogen.  Or  the 
reaction  may  be  effected  indirectly  by  passing 
snlphuretled  hydrogen  through  a  solution  ol 
caustic  potaah  or  soda,  tharebj  transforming  it 
iota  pocasidum  or  sodinm  aniphide,  and  then 
nixinjf  that  solution  with  the  spent  liqnid  of 
Uie  battory,  cansiog  preoipitatiou  of  impure 
■iuo  snip  bide.  In  either  cue,  the  liquid, 
sepanted  by  decanting  and  QlMrlng,  is  soLutioi 
oC  oanstio  potash  or  soda  ready  for  subsequent 
nse,  and  the  prioipitato.  impure  sine  sulphide. 
is  disaolTed  in  hydroahlorio  acid  or  sulphurit 
soid,  whereby  BQlphiirett«d  hydrogen  is  evolved, 
which  is  at  once  applied  as  above  described  to 
the  treatment  of  spent  liqaid,  or  is  stored  foi- 
BQbseqnent  use  in  this  way.  When  hydroobloric 
Mid  is  used  as  the  solvent  of  the  sine  aniphide. 
the  liquid  produced  is  line  ohlcrtde  that  can 
be  purified  and  used  for  disinfecting  or  other 
pnrposes.  When  salpburio  acid  is  employed  an 
the  solvent,  the  liqaid  piodaced  is  aolntion  of 
line  snlphate,  whiuh  may  also  be  paiifled  and 
used  for  varions  purposes.  The  patentee  findy 
it  advantAgeona,  however,  to  produoe  from  thij 
purified  chloride  or  sulphato  of  sine  a  Qseful 

Pigment  by  adding  to  it  barium  sulphide. 
^ben  the  chloride  is  thus  treated,  lino  sulphide 
is  preoipitated  j  when  the  sulphate  is  thua 
treated,  a  mixed  prooipitato  of  sine  sulphide 
and  bariam  sulphate  is  produced. 


lition  alio.  This  tast,  of  oooise,  only  effects  the 
lie  or  law  bench,  and  ths  pMitioD  of  the  saw 
ireto.  After  ths  above  teats  have  been  niade, 
i  the  u«  arbor  adjiuted  as  reqniTed  by  those 
ta,  the  pieoe  of  dreued  Inmber  before  deuribcd 
ut  be  placed  on  the  sbootiiig  board,  and  a 
:ce  out  from  the  end.  Great  care  moit  be 
'  at    the   saw  doei  not 


Ltemi  must  be  addtd 


try    1 


I    Dtfael 


lingperfeatlyaharpcrwalliet.  If 
tradeacy  be  exhibited  in  the  least  degree,  the  teat 
wUl  be  naeleai.  When  the  saw  has  been  mads  to 
out  off  elemnly,  take  a  ateel  try  aquare  whitih  is 
k  riown  to  ba  acoarate,  and  sioertaiu  if  theptece  of 
lumber  be  cot  off  square.  Should  the  eye  and 
touch  be  onable  to  detect  any  error,  either  when 
[lied  on  the  edge  of  the  piece  or  on  iti  side,  a  final 
t^it  msy  be  made.  Cut  the  piece  of  lumber 
tlirongh  its  oentre,  then  (the  piece  having  pualUl 
»idei  and  four  square  comer*)  aet  one  pieoe  on 
i-iid,  and  place  the  remainder  half  on  top  of  the 
lifat  piece,  bat  revelled,  that  ia,  one  piece  moat 
Ijii  turned  half  around  so  the  back  edge  will  form 
:i  cautinuation  of  front  edge  of  the  bottom  pieoe 
ii{  lumber. 

Now  "  aqnint "  dawn  along  one  comer  ot  the  twc 
|iiecea  of  Inmber.  If  the  two  pieces  form  one 
straight  uubroken  line,  then  that  saw  i>  an- 
tliiubtedly  in  firat-class  shape,  bnt  ahonld  the  twc 
{liecea  form  an  angle  but  even  so  little  oat  of  i. 
T.iraight  line,  then  the  saw  does  not  out  square, 
niid  mnit  be  further  adjusted.  The  two  piecea 
may  be  in  line  edge wiie,  and  not  ao  aideiviiei;  in 
this  case  the  law  out*  "  plumb,"  but  net  aquare. 
If  the  edge  be  straight,  bnt  the  tide  contain  an 
iLlgle,  then  the  saw  iiadjaated  for  eqnare  outting, 
Lnl  the  table  or  asff  is  net  level.  With  the  fine 
iton  aiw  tsblea  now  made,  and  the  nioeahooting 
l.oardi  or  croaa  cutting  guidea,  there  is  bat  feir 
thanoeaofa  law  getting  out  of  line.  It  must  he 
ilane  either  by  wear  of  the  arbor  or  bi 
i^pringiog  ot  the  saw-table  through  psoi 
.1  weak  foundation.  Jn  splitting  or  rippiog  long 
I  limber,  trouble  iaofteneiperieuoed  by  the  bliudini; 
of  the  work  between  saw  and  tenoe,  Thla  troubli 
nan  be  entirely  relieved  by  using  a  abort  fenci 
vhich  reaches  jnit  to  the  ttret  edge  of  the  saw  ani. 
then  atopa.  Letting  the  fenoe  run  entirely  past 
vhole  width  of  tha  saw  ia  all  well  enough,  am' 
even  neoeaaary  f or  certain  kinda  of  work,  tint  foi 
ripping,  the  long  fenue  is  a  source  of  danger.  L 
rebating  and  grooving  on  the  oirenlar  saw,  a  loDij 
fenoe  is  a  necessity,  in  order  to  guide  the  work 
until  its  entire  length  has  paued  the  aaw.  Amoni- 
all  the  adjnatable  fensea  now  made  by  maohiuE 
iDanufactDrers,  tha  writer  does  not  know  of  a. 
hingle  one  who  makes  the  fenoe  adjustable  In  the 
manner  here  deaeribed,  but  it  woald  prove  a  de- 
sirable feature  for  one  and  all  makera  to  adopt. 


conditiolia  the  motive  power  reqoiredis  9  boss- 
jiower  boor  per  kitombtre  (|  mile)  mn.  The  ccal 
for  attendance,  oil,  maintenance,  Ac,  for  one-horse 
power  is  Id.;  ognaequently  this  «  '  """ 

mitre  ia  Jd.     To  the  above  if 

the  maintenance,  oil,  Ae.,  fur  tne  motor  on  tas 
ears,  which  amounts  to  )d^  and  oontinni- 
ciee  run  up  to  an  additional  id.  Tbe 
[ital  cost,  therefore,  with  the  condition*  gives 
imoants  to  1  jd.  percar  kilomttre  {S'Sd.  per  oar  mile), 
,1  id.  per  tonne  kilomitre  Hd.  per  ton  mile).  Coat- 
paring  the  coit  of  eleetric  traffio  with  that  of 
Ijonea,  Herr  U  uber  alatea  that  to  operate  the  niual 
;ine-hor>e  car,  which,  including  drivai  and  oon- 
.luotor,  carries  26  persona,  T  horses  are  required  OD 


necessary. 


of  100  kilomfeires  mi. 

The  ^^ 
the  last  year, 
^cording  to  the  Jahreiberichc  dcr  Stratum- 
iicnbaiii-GeitUichaft,  Hamburg,  amoanted  U 
96s. per  day  per  burse;  so  that  the  cost  per  or 
ilomctre  amounts  to  2d.  {3  2d.  per  car  mile).  It 
>UowB,  therefore,  that  even  tiAlay  eleclrioitj  ii 
.jore  eooDomical  than  hursefleth,  and  theoutot 
the  former  can  be  eonaiderably  redooed  by  is- 
[irovements.  The  results  of  experiments  shea 
that  88  per  cent,  ot  the  energy  stored  in  the 
ocsumaiaton  can  be  drawn  ont,  and  Herr  Hnbti 
only  oonnts  upon  80  per  oenL  for  aaf ety  \  that  ii  to 
isy,  that  of  the  electrical  soergy  delivered  by  the 
lynamoi  20  per  cent,  is  lost  by  tha  ois  ef 
uxmrnolators,  and  thii  is  independent  of  tbs 
length  ot  the  line  and  the  power  required  uptn  the 
same,  such  as  the  overcoming  of  gvadea,  As.  II  ia 
io  be  remarked,  alao,  that  for  the  elactrie  trsSo 
Hueh  aa  exiats  in  Uauibnr^,  any  oar  driver  csqIm 
fimployed  and  DO  trained  men  are  neoesaary,  ai  ii 
Uieoaaewith  locomotives,  so  that  the  eipenucf 
rrained  hands  is  avoided.  The  above  are  the  le- 
lults  of  experiments  whioh  were  carried  ontfnM 
the  endof  May  tfltheendot  December  of  last  year 
with  a  publio  passenger  car,  and  the  diitsaes 
travelled  amounted  to  12,000  kilometres  (aboat 
7,600  milea}.  As  these  eiperiments  were  nndsr- 
taken  in  publio  traffic  on  an  ordinary  hone  real, 
difficult  by  its  grades,  and  not  upon  a  road  apecisUv 
ocnitmcted  for  the  purpoae,  Herr  Haber  ii  at 
opinion  that  the  life  and  power  of  competition  A 
the  storage  battery  is  definitely  aunred. 


SOKX   CIKCDLAB   SAW    KIHES.- 

TO  out  two  pieoei  ot  stook  on  a  circular  sav, 
and  to  have  both  pieces  of  the  same  length, 
is  a  oomparatiiiely  easy  matter,  but  it  ia  not  everj 
man  who  knows  how  to  do  ii.  When  gaoges  atis 
made  and  set  ia  a  method  not  taken  into  cuusidera- 
tioa.  The  first  piece  ia  to  be  measured  by  rule  or 
square,  marked  and  cut  off.  The  second  pieoe  or 
strip  id  then  placed  in  position  to  be  cut,  and  tb  n 
carriage  moved  furward  until  the  saw  almost,  but 
not  qmw,  tuuohei  the  strip.  The  cat  piece  ia  now 
to  be  placed  beside  the  unout  one.  the  ends  fartbehc 
from  the  aaw  being  adjusted  by  the  forefinge 
"- •---■-'-  "---ime   plint  .>--^  ■-   -- 


,b]ui 


h  other,    i'he  i 


they 


of  an  adj  u> 

near  pertaction  aafiaih  and  brain  oan  ippriiach,  in 
adjustment  to  l-AUU  uf  an  inch  being  possible  ou 
olean-cut  aurfaoes,  even  ooniparatively  rough,  bnt 
with  amooth  »urfaoea,  like  two  piECes  of  Iron  m 
ot  smooth  hard  wood,  they  can  bepntinline  tritli 
a  variation  of  less  than  1-2000  of  an  inoh,  by  the 
finger  and  Benaeuf  feeling  alone.  After  the  piec;:^ 
are  pot  "even,"  let  them  be  moved  endwise  i[ 
that  poiitiun,  antil  the  cut  piece  just  brash" 
against  tbe  saw.     When  thus,  tbe  second  piei^e  mu. 

""ThaT"!  , 
alignment  wi;h   the    ".shooting  board, 
yielding  of  sore wa,. shrinking  ut  lumber,  or 

remedy  the  trouble  is  as  fuUuwai;  Fde  s!nd  set  thi^ 
best  saw  you  have  with  the  maohine.  Sqnareni 
and  dress  two  aides  of  a  good  claan  piece  of  lambei 
a*  thick  BI  the  saw  will  cat,  and  from  eight  i< 
twelve  inehes  wide.  Put  this  on  one  side  for  cse  ii 
a  tew  moments.  Plaoe  a  sarpenter'a  ateel  Bquar< 
against  tbs  ahcoting  board  guide,  and  let  the  blail. 
01  the  squire  re.t  sgainat  the  lide  of  the  aau 
Any  considerable  error  may  be  detected  in  thi 
manner,  and  then  tbs  blade  ot  the  aqoare  may  h 
tamed  perpendicular,  and  the  saw  tested  in  tb., 

'  4r  JAMKi  F.  SOBIMT,  la  Ih>  MaiutfaOmri  Oaulu 


ELBCTEICITT    OH    TRAMWAYS. 

JBFORB  an  eleotro-technlcU  club  ID  Berlir 
Herr  J.  L.  Uuber  reoently  read  a  paper  ii 
licb  he  gave  some  interesling  details  regarding 
e  cost  of  workini  with  storage  batteries  on  tti 
-^^-'-'^--"  --Hubei 


ithet 


ibtain  trustworthy  reanlta,eiperi- 

d  were  undertaken  on  a  apeoially  diffioult  line, 

aa  regards  curves  and  grades,  whioh,  in  addi- 

ciOMed  much  frequented  atreeti,  so   that  ali 

._-   difficolties  met   with   in  railroad    traffic  in 

pupuloDs  cities  were  encounlered.    Tha  road  e\- 

-  --■a  from  the  Rathhaaamarkt,  in  Hamburg,  t.> 

Berthastrasse,   Barmbeok,   over   the  Muhien- 

m,  on  whii:h  line  grades  ot  30  per  cent,  ari? 

luntered.    Herr    Huber  states,   regarding  thi^ 

ibllity  of  the  B  P.3.  storage  battery  employe^], 

deterioration  take  place  only  in  the  positing 

platea;  and  ihia  is  the  more  pronounced  the  greater 

for  whioh  the  platea  are  designed  ia  eioeednl. 
With  a  well-rec dated  management— that  is,  by  an 
arrangement  of  storage  batteries  and  car,  such  that 
with  the  heaviest  grades  and  loads  no  abnormal 
current  ia  drawn  from  the  battery — the  wearing 
oat  of  the  pusitive  platea  amoanla  to  from  2  (o  :i 
per  cent-,  or,  in  round  cambers,  31  per  cent,  fi.r 
1,000  kUomt^trea  travelled.  If,  in  addition,  the 
traffic  be  ao  arranged  that  with  every  ebarge  of  Vba 
Bocntnulators  only  60  per  cent,  of  the  distance  i^ 
travelled  whicb  oonld  be  travelled  with  new  platt^s, 


laible- 


8T£AM-EN0IHZ  EC0N0UIB8. 

rpHB  ateam-engine  as  a  whole — that  istoay, 

production  of  power  twc  fiaids,  a  liqnid,  and  s 
solid.  The  fioids  are  air  and  steam,  the  liqaid  ii 
water,  the  solid  is  ooal.  Of  these,  the  air,  coal,  sol 
water  all  leave  the  apparatus  at  a  higher  tea- 
.re  than  they  entered  it.  They  most,  then- 
be  prefixed  by  the  negative  aigo  — ■  Tbe 
leaves  the  engine  at  a  lower  Umperalius 
t  entered  it.  Therefore  it  must  bave  pn- 
M  it  the  positive  sign  -f,  beoan>e  the  per 
nee  of  wotk  dcnenda  un  the  lojB  ,  "  ■  "' 
iperatnre,  which  are 
matoriala  employed  t< 


eat,  and 

iSerent  thinjn  e( 
0  perform  work.  With 
now  concern  oonelna 
T  -1 


The  well-kno 

im  formula 

engin 

A 

ahow  that  ev 

:  into  the  apparatos  cold 

and  taken  oi 

enCa  a  lose  of  effisieaey. 

T» 

burn  that  coal :  and  ths 

into  the  boiler.     WeproposeM 

oonsider  here 

wha 

eoon 

my  oonld  be  efleeted  by 

20,000  kilomtlrea  (12,o00  milea)  can  be  run  before 
renewal  beoomea  necessary,  A  oar  which,  inclnd- 
ing  passenger  and  storage  battoriea,  weigna  7,i>.iii 
kirugramnies  (about?  tons),  and  whi.:h  ia  to  ascend 
eradca  uf  30  per  cent.,  auoh  as  oocur  on  the  Ham- 
bnrg  Hoe,  requires  800  kilogrammes  ot  actiti' 
material  in  tha  positive  plates,  and  its  renewal, 
including  the  cleaning  of  the  grids,  whioh  can  be 
nitd  over  again,  aa  they  are  not  oiidiiable,  costs 
Is.  per  kilogramme  (;i'21bO— that  i>,  4  pfennigs 
(id.)  per  kilumilre  run.  That  would  be  U  Bd.  per 
.  oar  mile  for  renewal  ot  plates.     Under  tbe  same 


We  shall  aituDie  that  the  tomperatnre  of  tbs 
furnace  ia  2,000'  Fah.,  which  is  a  moderato  assnap- 
tion,  bnt  BuffiLiient  for  our  purpose.  Taking  tit 
consumption  of  coal  at  31b.  per  horae  per  bonr,  aail 
the  aenaible  heat  of  the  coal  at  60°,  we  aee  thalear 
31b.  of  coal  muat  be  railed  through  l,9ii(F.  TU 
epeoiBo  heat  of  coal  is  0'24 ;  therefore,  each  poaad 

of  the  furnace  l,9oD  x  -S4  =  AHi  units,  or,  for31b, 
1,404  no  its.  But  3Ib.  of  ooal  will  develop  aboet 
43,000  units,  the  amonnt  varying  with  the  qnali^ 
of  the  coal.  Therefore,  heating  the  ooal  up  ts 
furnace  temperature  demands  about  one-thirtiett 
of  all  the  heat  generated,  or  say,  over  3  per  oeet 
About  181b.  ot  air  are  naually  required  to  bDm  lib. 
of  eoal,  or,  for  31b.,  641b.  of  air.  The  apecifie  heal 
of  air  ia  0  23.  Cunieqnenlly,  aisuming  the  air  to 
have  a  tomperatnre  of  fiO*  we  shall  have  1,93<I  x 
64  X  -23  =  24,319  units,  or  more  than  one-half  of 
the  whole  heat  generated  by  the  fuel.  Of  Ibii 
beat,  however,  a  Urge  proportion  ia  aorrandeni' 
Bubeeqnently  to  the  water  in  the  boiler.  TU 
escaping  products  of  combnation  go  away,  howeva^ 
at  a  high  temperature,  varying  between  4017' sad 
eDC.  Taking  the  latter  as  probably  that  in  is 
engine  using  3lb.  ot  ooal  per  horae  per  boor,  *s 
have  &60  X  64  K  -23  =  6^31  nniU  waatwi,  «,■ 
round  numbers,  a  little  over  ao»«ixth  of  ths  wmIs 
heat  gsnarated,  or  ver;  nearly  IT  pac  eoL   u 
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tken,  It  wu  pouible  to  nin  the  temperatnie  of 
ths  ftir  •nteiing  ft  tuiuaes  to  600'  for  «uib  IDOlb. 
ot  ooal  nwd  with  oold  ur,  831b.  would  laffiae  with 
the  hot  klr.  Tbii  is  *  very  ooniideiible  MviDg, 
uid  it  ii  ft  oarioni  faot  that  (o  little  bu  b«an  done 
to  Mooie  eTea  ft  part  of  it.  Attempt!  bftve  been 
iDkde  St  Tsriam  timca — fti,  for  siimpla,  on  ceitftin 
bollora  in  Woolwich  Anenid  and  by  Mr.  Al«- 
Bndcr,  of  CiroaseBt«i — to  ulia  the  tempantoie  of 
the  ftir  by  naing  up  Wftsts  haat,  and  thcM  attempt! 
■11  met  with  a  oeitaio  inoceu.  The  moat  elaborate 
Attempt  whioh  hai  been  made,  bowever,  in  thi) 
diteetion  took  the  form  of  an  eiperimeot  carried 
oat  for  more  than  three  yean,  Ewgiauiag  in  the 
(ommer  ot  1881,  at  the  chemioftl  worka  of  the 
Paoifio  Milla,  LawrenBe,  Mawaehnutta,  ander  the 
direotion  of  Mr.  J.  C.  Hoadley.  The  deeoriptioa 
«f  thia  experiment  occapiei  ft  qaarto  Tolome  of 
178  page*,  publiahed  by  WUey,  of  New  York,  and 
TrUbDsr,  Loadoti,  in  tS36,  to  whieh  book  we  mnat 
refer  onr  reftdera  for  detaili.  The  apparatni  traoft- 
ferred  a  part  of  the  heat  of  the  wftite  Ml  to  the 
Mr  entering  the  fmnaoe.  The  boiler  trid  wai  one 
of  fifty,  ilL  ftlika.  They  are  eitenally-lired  return 
tabe  boilers,  6ft.  in  diameter  and  Sift,  long  over 
the  smoke-boi,  wbioh  ia  1ft.  long.  The  tubes  are 
soft,  long,  S-Siu.  diameter,  arranged  in  aeven  horl- 
■ODtal  lova — foai  roira  of  eleven  tnbea  eaab,  one 
of  nine,  one  of  aeveD,  and  one  of  five,  making 
liity-five  tnbea  in  all.  The  fuel  nud  ii  antbraoite 
and  bituminoaa  ociat.  The  grates  are  Sfi.  lin. 
wide.  The  heating  apparatna  conaiated  of  tnbea 
kbont  ISft.  long,  arranged  in  a  apeoiea  of  oven 
tnmed  over  the  boiler,  tbiongh  whioh  otod  the 
heated  prodacte  of  oomboation  eaeape.  It  is  Im- 
posaible  to  repradaee  eiea  la  part  the  elaborate 
partionlara  of  the  Tesalts  aa  given  by  Mr.  Uoadley. 
It  msit  anffice  to  aay  that  tbe  ordinary  boiUr  had 
BD  efflsiency,  measured  for  tbe  whole  week's  work 
day  and  night,  of  6SH  per  cent,  with  anthracite, 
knd  with  bituminous  ooal  of  64  61,  while  with  the 
warm   air    the  efflnieucy   rose  with  aatbrsoite  to 

per  CFUt.  The  temperature  of  the  eaoapiag  gaa 
wu  3ti8>  entering  tbe  heiter,  and  189°  leaving  it. 
The  temperatnre  of  the  air  anpplled  to  the  fnmaoe 
was  31u°.  Thie  reault  was  obtained,  ot  courae,  by 
msking  the  air  and  the  hot  gat  travel  in  oppoaite 
direotiuna.  A  blower  was  employed  to  propel  tbe 
ftir  tbruDgh  the  heating  apparatna.  This  oonsnmed 
about  1  per  cent,  of  tbe  whole  power  ot  the  eogine. 
Bumming  np  the  reialta,  Mr.  Uoadley  aaya:  "It 
therefore  appears  that  the  net  saving  effected  by 
the  warm  blaat  waa  from  107  to  16'G  pel  eent.  of 
tbe  fuel  used  with  cold  blast,  which  la  the  same 
tfaiog  aa  to  aay  that  disconCinaing  the  warm  blast 
would  cause  sn  increased  oonanmption  of  fuel 
equal  to  from  12  3  to  18'3  per  cent,  of  tbe  quantity 
nied  with  hot  blaat."  Thus  it  will  be  seen  that 
praetiae  very  fairly  corresponds  with  the  tbeo- 
telical  propoiition  we  have  laid  down. 

It  will  be  freely  admitted  that  a  saving  of  10  to 
]G  per  cent,  in  coul  billa  is  ot  great  importance,  to 
My  nothicg  of  the  reduction  in  the  amount  ot 
■muke  produced.  Tbe  first  cost  of  the  apparatna, 
the  apace  oocupied,  and  the  wear  and  tear,  are 
items  which,  however,  must  not  be  overlooked. 
The  apparatus  used  at  the  Pacific  Milla  worked 
toi  two  years,  stall  events,  uninterruptedly  without 
Teqniring  any  repairs  or  renewals,  and  was  last  year 

able  durability."  But  it  must  not  be  forgotten 
that  if  the  waate  gases  are  uaed  in  tbia  way,  they 
Oannotalao  be  available  for  heating  the  feed-water, 
aa  in  a  Green'a  economiser.  The  steam  naer  will 
have  to  obooae  between  the  two 


ir  lb.,  and  so  ^ 

a  saving  ot  about  27  per  cent,  u  effectMi  regarding 
the  matter  in  one  way,  and  about  22  per  cent, 
regarded  in  another  way — that  is  to  ssy,  for  every 
lOUlb.  of  ooal  used  with  hot  feed  ISTlb.  would  be 
used  with  eold  feed  i  and  for  1001b.  used  with  cold 
feed,  78lb.  wonid  suffice  with  hot  feed.  The 
advantage  )o  be  tbns  gained  is  fully  appreciated  on 
plenty  of  space  is  available  for  heating 


feed-w 


■    in    ' 


engines  also  heat  feed-water  by  the  waate  steam  ; 
but  at  ses,  where  anch  a  saving  would  be  more  than 
ever  deairable,  nothing  has  been  done  in  thia  direo- 
tion worth  naming.  It  by  the  aid  of  heat  other- 
wiae  wasted  the  temperature  of  the  feed  could  be 
raised  to  SGS"  Fab.,  a  laving  would  be  effected  as 
compared  with  the  eiiating  plan  of  about  25  per 
cent.  This  is  just  what  ia  claimed  for  the  triple 
engine  aa  compared  with  the  ordinary  compound. 
It  it  is  worth  while  to  incnr  the  enormous  outlay 
rendered  necessary  by  altering  engines  or  replacing 
them,  sorely  it  is  worth  while  to  stretch  out  onr 
hands  to  grasp  the  saving  which  can  be  mads  in 
another  direotion.  It  was  recently  estimsted  that 
ths  introduction  of  the  triple  eipanaiou  syatero 
would  involve  an  outlay  of  one  million  aterling  per 
annum  for  aome  yean.  It  S&peroent,  can  lie  saved 
on  the  ordinary  eompouHd  by  aubstitating  triple- 
eyiioder  engines,  and  26  per  cent,  more  by  heating 
the  feed-water,  it  is  obvious  thst  the  new  ajatem 
would  require  only  hslt  the  fuel  Died  under  the 
old.  Wedonotventnreto  asaumethataoeicellent 
a  reanlt  would  be  realiaed  in  practice;  but  it  does 
-least!  -*-■-  "--' ■-'-  -  ' ■- ' 


.._, „  .    .     that  leia  boiler 

-^ would  be  needed.    It  we  do  not  do  it  in  thia 

country,  then  it  will  be  done  abroad,  and  then 
Bogliih  ahipowuera  will  bold  cp  their  hands  and 
say,  "How    is  it  ice  never   thought  of  thisi'"— 


FROf.    CLEAVES'    METHOD    OF 
MAEIHG     LABOB     BLDE     PRINTS. 

TUB  following  memoranda  were  presented  bj 
Prof.  B,  H.  Thurston  at  the  Waabingloii 
meeting  ot  Meobanical  Bngiceera :— It  gives  mc 
great  pleasure  to  present  to  the  Sooie^  a  copy  of  a 
verr  large  blue  print  made  by  Prof.  B.  C.  Cleaves, 
ot  the  Sibley  College  of  Cornell  University,  hj  i 
new  method  deviawt  by  him,  by  means  uf  which 
almost  any  desired  aiie  can  be  made. 

By   the   common  method  the    Isr^. 
"""-"*   ■-    make    satisfactorily,    tbe    plateglsas 


glauia  reqnired;  the  apparatuaiaaimpleand  easily 
and  oonveniently  handled,  and  the  size  and  cost  of 
apparatus  bear  very  little  relation,  '.he  one  to  "-- 
other.     Any  aiie  likely  ever  to  be  required  in  i 
work  ot  the  engineer  can  be  as  easily  made  aa 
smaller  siiea,  and  the  coat  and  difficulty  ot  a 
atiuotion  of  the  apparatna  are  never  likely  to  be 


I   bar  t 


the  u 


!■  the  ( 
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itaelf  to  him.  When  apace  ia  not  oimnoh  moment, 
there  is  a  system  of  beating  tbe  air  which  ii  at  once 
T«ry  ioeipenaive  and  extremely  durable  and 
efficient.  It  conaiats  aimply  in  uaiug  good  bricks, 
not  nccetsarity  fire-bricks,  as  a  regenerator  on 
Biemens  system.  The  hot  gases  are  Grat  nasaed 
through  one  etack  of  briuka  fur  an  hour,  and  then 
throDgh  another.     The  air  supply  ia  in  like  manner 

Casd  slternately  through  eaoh  atack.  Tbe  system 
0  well  nnder.tood,  and  so  simple,  that  we  need 
not  explain  it.  The  results  likely  to  be  obtained 
are  ao  good,  and  the  cost  uf  the  plant  so>msll,thst 
it  is  remarkable  that  it  has  nut  been  freely  adopted. 
To  a  certain  extent,  tbe  draught  will  be  affected, 
bat  in  manj  eatea  there  ia  enough  draught  and  Co 
apare,  and  in  others  a  fan  or  blower  will  supply  all 
the  air  wanted.  The  moat  expensive  meana  ot 
obtaining  a  draught  that  can  be  devised  isahighly 
heated  obimney. 

In  juat  tbe  aame  way  that  the  loaa  by  using  cold 
air  and  the  gain  to  be  obtained  by  employing  hot 
air  la  calculated,  we  can  ascertain  tbe  gain  to  be 
bad  from  heating  feed  water.  The  liquid  entera 
the  boiler  at  60°,  let  ne  ssy,  and  leaves  it  as  steam 
at  300",  oorresponding  to  a  preaaure  of  621b.  per 
square  inch.  In  order  that  thia  may  take  place, 
•ach  poand  of  feed-water  requires  ],1SS  nnits.  It 
the  feed  entered  the  boiler  at  3U0',  then  in  the 
".The 


no  praotical  difficulty 

._  p ^  _, r^ print  a  drawing  lOtt. 

wide  and  SOCt.  long,  it  it  should  betound  desirable. 
That  here  exhibited  in  illustration  of  what  can  be 
done  is  Btft.  wide  and  8tt.  long,  and  is  probably 
the  largest  blue  print  yet  made  by  aay  process. 

Prof.  Cleaves'  apparatus  oonaiats  merely  of  'a 
cyliudei  of  a  length  eiceeding  that  of  the  widest 
drawing  to  be  reproduced,  and  of  a  diameter  such 
that  the  longest  tracing  to  be  uaed  can  be  wrapped 

for  tbe  dampa  by  which  it  is  drawn  into  plioe 
held.  The  cylinder  ia  smoothly  covered  with  felt 
and  the  eenaitive  paper  eaiefnlly  wrapped  aboul 
the  tracing  to  be  copied  being  drawn  over 
whole  and  held  amoothiy  in  place  by  apring  clai 
which  seise  iu  ends.  It  is  found  to  be  easy  to 
tbe  tracing  amoothiy  over  the  surface  and  to  di 
it  into  contact  so  perfectly  that  the  work  done 

that  produced  by  the  ordinary  plate-glasaappi 


Tbe 


icesafuiiy  used 

_  ^ a  defect  at  one 

ia  the  only  deteottve  one  yet  made, 
ana  waa  selected  to  send,  simply  beosnae  it  was 
feared  that  Ihsre  might  be  aome  danger  in  sending 
it  by  expreas,  and  it  waa  preferred  to  riak  this 
rather  than  another.  It  is  easy,  with  a  little  care 
and  with  some  practice,  to  make  these  prints 
abaolulely  perfect,  much  easier  than  with  glaaa. 
The  apparatua  being  ready  for  use,  it  ia  mounted 
on  a  cradle,  supported  by  its  gndgeona,  and  ia  re- 
volved in  the  sun  by  meana  of  a  cord  leading  from 
soma  conveaient  line  ot  shafting;  or  it  maybe 
tamed  by  hand  nntil  tbe  expoenre  is  satisfactorily 
eompleted.    It  requires  a  little  more  time  to  print 


one-half  the  time  exposed  to  the  ray*  of  the  salt. 
With  tbeae  exceptionally  large  prints,  however, 
for  whioh  only  thia  prooess  would  be  employed, 
this  is  not  so  important  matter.  They  are  not 
likely  to  be  made  every  day. 


THE    STEREOSCOPE    AVD    ITS 
APPLICATIONS.' 

(^eoiultided  fromp.  408.) 

THE  images  upon  tbe  ground  glass  eannot  ho 
inverted,  but  a  perfeoUy  equivalent  experi- 
ment can  readily  be  made  with  a  alaai  negative. 
But  let  UB  notice  the  effect  ot  the  width  of  t£elena 
upon  tbe  picture  produced  by  it.  Bach  part  of  the 
lena  contribntea  to  the  picture.  Now,  1  placed  in 
front  of  an  ordinary  one-fourth  aiie  portrait  lens, 
about  l^in.  in  diameter,  a  stop  with  an  apertnre 
fgin.  in  diameter  at  a  (Fig.  7),  with  ita  oentie  jlu. 


from  tbe  centre  of  the  atop  and  took  a  negative^ 
then  took  a  negative  with  a  stop  with  an  aperture 

ata,  of  aan--  ■       -—■  -*  "■- ■"'-' ' 

the  centre, 

thrown  upon  th 


then  took  a  negative  with  a  central 

These  negatives,  now 

ipon  the  screen,  msnifeat  nnmiatskably 


.  ._   _. ..ifferences  that  would  be   expect* 

Sictnres  taken  by  Irnaea  separated  the  same 
iataooe  from  each  other.  Printa  from  any  two  of 
tbem  eombined  in  the  stereoscope  give  an  effect  as 
decided  as  sny  ordinary  stereograph.  Even  llie 
combination  of  the  pioture  by  the  central  aperture 
with  one  by  a  lateral  apertnre  is  very  decided.  It 
ta  plain,  then,  that  when  the  fnll  aperture  of  the 
lens  is  used,  the  resulting  picture  must  be  a  fnaion 
of  many  dissimilar  pictures,  and,  in  ao  tar,  mnatba 
wanting  in  precisian.  Thia  wiU  be  true,  ot  conna, 
to  the  greatest  extent  of  objecia  in  the  immediate 
foreground.  Want  of  aharpueaa  in  cases  ot  near 
objects  is  donbtlesB  often  attributed  to  other  optical 
conditions,  especially  aa  a  diaphragm  in  front  ot 
the  lena  is  a  remedy  for  this  Dnsnapeolcd  cause  of 
defect,  as  well  aa  for  many  other*.  Sir  David 
Brewster  waa  so  impressed  with  thia  defect  ot 
photographic  lenaea,  that  he  anggeated  a  simple 
pin-bole  camera  as  the  ideal  camera,  when  photo- 
graphic processes  should  have  becoDie  aenaitive 
enough ;  and  aa  we  appear  to  have  reached  un- 
limited photographic  aensitiveneaa,  CapL  Colaton, 
of  Paria,  has  reoentlv  given  us  an  illnatrated 
brocbore  upon  the  pin-hole  camera.  Eipetimenta 
with  such  a  camera  some  years  ago,  with  watplate*, 
developed  defects  that  deprive  it  of  an  ideU 
character.  But  to  return  to  the  atereograph*  by 
the  lena.  Tbe  subject  waa  selected  to  bring  oat 
this  fact.  The  object,  pencils,  pens,  Ac,  ranged 
in  diaUnoe  from  tbe  camera  only  from  !0  Co  29in., 
and  their  msximnm  Isteral  distance  from  aachotliec 
wsa  9in.  Now,  what  ia  trae  of  the  pioture*  hj 
diffcrentpartsofone-fonrtbsiie  lena  must  be  equally 
true  of  the  pictnree  by  different  portion*  of  any  lea*, 
however  small,  even  of  a  microscopic  objective,  if 
the  objective  la  correapandinely  rmall.  If,  there- 
fore, a  phoio-micrugrsph  be  taken  with  one-half  of 
an  objective,  and  then  one  with  the  other  half  ot 
tbe  objective,  these  two  combined  in  the  atereo- 
BcOpe  ahould  give  an  appearance  of  relief  .that  the 
microacope  itself  could  not  give,  free  from  error*  id 
interpretation,  as  to  distance  and  form.  And  so 
they  will.  1  havehere  a  eteteo-micrograph  of  snn- 
stone,  in  which  tbe  eryatala  sre  located  by  the 
stereoscope,  sud  the  section  thews  depth  and  all 
the  qualities  of  the  ordinary  atereograph.  It  waa 
taken  many  years  ago  by  Prof.  0.  N.  Hood,  now  of 
Columbia  College,  and  the  method  publiahed,  and 
it  ia  a  matter  of  enrpriae  that  in  theae  daya  of 

Eboto-micrograpby    no    one     baa   outtivattd    thli 
ranch,  or  indeed,  that  mioro- stereographs  of  manj 
objects  are  not  in  the  market.     I  would  just  say 
'   ,t  the  method  suggested,  although  giving  reiolU 
itated,  was  abandoned  by  Prof.  Rood  for  anotber, 
ncipally  on  account  of  dfficultiea  in  ill<tmin»- 
3.     Bat  we  are  not  restricted  to  photo-miuro- 
grsphs    in    the    application    of    the    atereoacoplo 
'pie.     As  might  have  been  anticipated,  toon 
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tlttx  the  Tti^iiatioQ  of  the  giaat  niparioritj;  of 

TiiioD  with  two  erea  oisr  monoealu  Tuioo, 
Btt«mpt*  were  mue  to  t^jAj  *^i  piinoipla  Id 
mioiotoapio  Tuion.  Tho  disuenoe  botwesD  tha 
Tiawi  of  BD  object  by  the  diSennt  hiiva  tt  tbe 
obieotiva  wu  noognued,  uid  th*  pouibilit; 
d  of  prBMnting  one  '"   —  "~"  — ^  """ 


•oggnted  0 
othsr  to  the 


■oopio  Ttsioa  in  relief.  ProL  Biddall,  of  Nei 
Orleuii,  Memt  fint  to  have  daTiied  b  binoanlar 
mionwoope  in  [B51 ;  bnt  in  hii  fint  initrument  the 
Tigbt  ejR  looked  tbrongb  tha  tight  balf  of  the  leni, 
and  tha  leaolt  wh  not  ateieoaoopio,  bnt  paendo- 
aoopio.  Tn  daBoribing  the  appearuice  in  it  he 
likaui  B  metal  aphetole  to  b  glui^^  ail  tared  oathe 
nndanida,  uid  ■  or^at*!  of  galena  to  in  emptjiboi. 

Yon  might  hara  infarraa  ai  mnoh  from  tha  fnll 
diaonaiioa  we  have  bed,  with  this  spptiiatioa  in 
Tiew,  of  the  ao-oalled  ouuera  ttaraouope  of  Six 
David  Brawatei.  Tbe  picture*  tbcaugh  the  haivea 
of  the  leni,  aa  tha;  are  inTaitetl,  ara  almilar  in 
binooular  cbar&Dter  to  thoaa  of  tha  grannd  glaaa  of 
the  atereogcopio  oamera,  aod  to  produoa  atereosoopic 
efiect  it  ia  necesaary  that  thej  should  be  trana- 
poaed  i  that  the  right  eye  ahanld  look  throagh  tha 
loft  kali  of  leiia,  and  the  left  eje  throagh  tha  right 
half.  Many  optiaal  ooutrivaaoee  have  been  daviaed 
to  meet  thia  reaoirecient,  but  that  of  Mr?  Wenham 
budone  maoh  by  itaeitremesimpliDityandoheap- 
Deaa,  ai  wall  aa  effeotiTeoaH,  to  render  the  binoonlar 
uiloroeoope  a  poaaihility  for  all,  and  that,  too, 
without  lou  ofita  monooular  aharaobar. 

Bat  we  have  employed  tha  term  ooQvergenoa  of 
the  optiu  aiia  ia  auoh  a  way  that  the  impreuion 
may  have  been  created  that  aaah  ooDTeigenoe  ii 
Beoeuary  for  stareotoopio  eSeot.  Thia  waa,  indeed, 
almoat  a  controlling  view  with  the  early  invaatl- 
gktoiB  of  the  anbjact.  Now,  whilat  there  ia 
neoeaBarilyalHaytooDvetgeaoe  at  tbe  axea,to*ome 
degree,  in  normal  viiion,  I  waa  oonvinoed,  many 
yeara  ago,  npon  inveaUgation,  of  tbe  nnn  nainntlal 
oi  aeoocdary  oharaoter  of  thia  oondition  in  piodao- 
lioD  of  ateTeotoopio  effect,  and  the  aabjaot  baa  naore 
recently  been  iDdependently,  iwut  eibaaativelj 
dieouaaed  by  Prof.  lieOonte  Htaveni. 

It  may  be  cegairded  aa  aooepted  that  oonvergeaoe 
ia  not  neoeaaary.  BiperimenCa  may  easily  be  made 
by  anyone  apon  that  tntaragting  point  by  meana  of 
ordinary  ateteograpba.  By  looking  at  a  dittact 
object,  not  too  intently,  and  introdnoing  before  tha 
eyea,  at  aboat  tha  limit  of  diatinet  viaion,  an 
wdinar;  atereograph,  after  aome  practice,  the  habit 
of  acoommodation  and  oonvergenee  will  be  over- 
OOme.  Four  pieturea  may  at  firat  appear,  but 
gradually  tbe  interior  one*  will  approaoh  each 
other,  and  finally  ooaleaoe,  with  reaultiog  aterao- 
■oopie  effflot.  In  thia  ove,  oontrolled  by  the  ooa- 
Tergeacy  theory,  it  waa  regarded  aa  an  easential 
oonditiun  of  aacceas  by  Brewater,  Rogera,  LeCoate, 
Tyndall,  and  others,  that  tha  diaUnoa  between 
aiinilar  point*  of  the  two  pieturea  should  not  exceed 
the  interoonlsr  diatence,  aay,  2}ia.  If  by  practice, 
bowaver,  anyona  ahoold  aoqnire  faoiliiy  in  thus 
oombining  the  piotnraa  of  the  ordinary  etereograpb, 
it  will  he  found  that,  by  CDtting  them  apart,  and 
gradDally  eliding  tbe  halvea  further  apart,  oom- 
binatioQ  can  he  eSected  whan  the  diatanoe  eioeeda 
8in^  or  even  4in.  in  my  own  caae,  and  with  oom- 

S'ete  etereoaoopie  effect,  althoagb,  in  *ncb  oaaea, 
a  aiea  muat  be  divergent.  Still,  in  thia  caae, 
there  remains  the  necesaity  for  movement  of  tbe 
optic  axe«,  ai  they  paaa  from  pointa  nearer  together 
to  other  aimilar  poinb  farther  apart,  a  movement 
■uociated  with  normal  pereeption  of  diatance  and 
form.  But  thia  perception  of  atereoacopic  effect, 
(rhilat  the  optic  aiea  are  divergent,  ia  fat  more 
aommun  than  might  be  anppoied.  In  many, 
perbapi  moat,  oaaea,  in  using  a  alereoaoope  there  la 
thia  divergence.  In  man;  of  the  ateieographs  in 
tbe  market,  the  distance  batwean  ilmiUr  pointa 
greatly  exceeds  the  average  interoODlat  diatanoe, 
and  tbe  priama  do  not  prodooe  luperpotition. 
Prof.  LeConle  Stevens,  by  oomparing  Uie  fore- 
groDnd  interval  of  a  large  number  of  ateteograpba 
witb  tbe  deviating  powet  of  thirty  different  pairs 
of  lentiaular  priams,  employed  in  tha  orduiary 
■tereoacope,  detemintd^  that,  for  the  average 
Interoculsx  diitaaoa,  axial  divergence  ia  frequent 
in  the  n«e  of  the  ataraosaopa.  Juat  at  thia  point, 
wa  mut  admit  lb»t,  whilat  play  of  the  optic  axea 


'  ia  important  in  onr  atud^  ot  the  form  of  objaota, 
there  are  facta  that  indicate  that  binocular  per- 
ception of  diatanoe  may  take  place,  whan  ancb 
movement  oannot  aooompany  it.  Prof.  Dove  first 
tested  this  bv  illominating  tha  atareograph  bv  an 
electric  apatk,  an  experiment  since  repeatad  by 
many,  wit^  production  ofanmiatakableatereoaoopiB 
eScct.  So  aleo  an  object  illuminated  by  a  flash  of 
lightning  exhibits  relief.  We  cannot  conceive  of 
movement  of  the  optic  aiea  oocnrting  in  anch  brief 
iDtervals.  Tha  position  of  the  pictures  on  the 
ratinB  moat  therefore  give  us  a  criterion,  not  the 
sole  one,  bat  an  important  one.  The  theory  of 
ootreaponding  retinal  pointa  aeema  to  meet  tbe 
caae.  BUted  briefly,  the  internal  or  nasal  half  ot 
one  retina  ceneipoDds  to  the  external  or  temporal 
halt  of  the  othet  retina.  Puinta  are  aeen  tingle 
when  their  Images  fall  on  oorreeponding  points, 
the  images  of  pointi  nearer  or  mors  remote  wilt 
not  then  fall  npon  corresponding  points,  and  they 
will  be  aeon  double,  although  we  may  not  be  oon- 
scions  of  the  fact,  and  moat  peraona  may  have 
diScnlty  in  verifying  the  statement.  It  is  this 
donblingof  images  of  pointa  neater  or  more  remote 
thantboac  obaerved,  and  tbe  differenoe  in  cbafacter 

panies  all  normal  viaion,  that  nnoonacionaly  aide 
at  leaat,  in  oar  pereeption  of  diatance. 

Now,  a  few  hasty  anggeationa  aa  to  aome  other 
apptioationa  of  tbe  ateteoaoope.  When  flrsC  intro- 
duced, its  range  of  application  aeemed  very  te- 
atrioted  ;  even  when  it  was  widened  in  the  namber 
and  character  of  iti  aubjcct*  by  photography.  It 
teamed  reitrleted  to  ohjecta  of  ordinary  nnaided 
viaion.  We  have  seen  how  not  only  tbe  principle 
was  soon  mada  directly  appliosbli  to  the  mioto- 
loope,  bat  magnifled  stereographs  were  demon- 
strated posaibiliCiea.  Application  to  citra-terres- 
ttial  objeota  was  not  anticipated.  Bat  about  the 
tame  time,  Rnlhetford  and  De  La  Sue  disoovered 
that  the;  bad  aterec^npha  of  the  moon.  I  do  not 
know  that  they  intantionally  took  the  phatogtapba 
with  this  in  view.     They   had    not  taken  their 

Ehotograplu  from  points  fsr  enough  apart  to  give 
inocolar  parallax.  But,  if  I  niabed  to  obtain  a 
stereograph  of  a  boat,  I  coold  either  move  my 
camera  3in.  to  tbe  tight  or  to  tbe  left,  or  what 
would  prodnoe  the  lame  effect,  rotate  the  bust  on 
a  vertiaal  axis  through  a  amall  angle,  ao  aa  to  bring 
a  little  more  of  one  side  into  view,  and  take  a 
pictare.  Tbia  plan,  by  tilting  the  stage  of  the 
microaoope  for  itereograpba  of  minute  objeota,  haa 
already  bean  alladed  to.  Now,  it  is  trae,  aa  a 
gener^  statement,  that  tbe  moon  already  prasenta 
Uie  aame  aide  to  cur  view  by  teaaon  of  tbe  identity 
of  the  time  of  its  rotation  on  ita  axia  and  of  revo- 
lution in  ita  orbit.  Bnt  it  ia  not  rigidly  aatrect. 
The  rate  of  motion  variaa  slightly  in  different 
portions  of  the  orbit,  oanaing  to-oalled  libration  in 
longitude,  by  teaaon  of  which  a  little  more  of  one 
aide  ia  expoaed  to  our  view.  Tbe  moon  tnma 
around  jntt  enongh  to  afford  us  ttereosoopic  pboto- 
grapha  at  these  timea,  which  give  the  moat  aor- 
prising— ia  fact,  exaggerated,  effect.  Wonderful 
as  these  are,  I  wsa  unable  to  obtain  in  the  market 
thoae  by  Rutherford  at  all,  although  advertised  for 
sale,  but  found  some  by  De  Li  Roe.  They  mani- 
fest not  only  the  form  of  the  moon,  bub  exhibit 
almost  a  pitted  appearance,  mountain  ranees  and 
solitary  peaki  stand  oat  in  bold  relief. 
"  ,  La  Rue  haa  obtained  ' 
itween  these  two  wide  1 
9  teleacopic,  lie   all   i 


, _,.    The  illuaion  ot  aire  dependa 

on  tbe  illuaion  of  distance.  Bir  David  Brewster 
and  Prof.  Benta  deviled  stateoacopic  illnstrationB 
of  this  connection.    That  of  Prot  Rente,  Fig.  6, 


being  of  the  aame  aiia,  bat  in  tbe  atcreoaoope,  as 
they  are  made  to  asaame  poaltlons  of  baaea  ef  the 
fmsta,  tha  one  mote  temote  appears  latger. 

Prom  aavetal  diagtamt  of  my  own  on  this  point, 
I  aelact  one  ot  some  tbeoretioal  intereat.  In  It  a 
tingle  small  oltale  ia  ta)>re>ented  in  the  right-hand 
diagram  b;  two  equal  oirolea  at  different  dittanoet 
(Fig.  8).    ImptMMd  with  tha  necesiary  rapidity 


n  cndinan  visign, 


of  movement  of  the  optic  i 

oiT  expectation  waa  that  the  alternate  w 

of  thia  circle.  In  anooeaaion.  irith  the  equal  dtelai 

of  tbe  other  diagram,  would  b*  to  rapid,  thai  tha 


ratultt  oould  be  oomparad,  and  the  aama  dtole  it 
made  to  appear  larger  and  Bnallet  in  loeansigB. 
To  m;  aorptiae,  boui  fmtta,  tha  convex  sad  coa- 
caTe,  presented  themaalvaa  at  tba  tame  time,  tka 
aama  eirole  teamed  to  oeonpy  two  placet  at  tha 
tame  tima ,  and  with  apparent  aiie  ootretpondini 
tu  (he  dlatanea.  The  nalntal  axplanation  wai  that 
it  waa  an  illnstratinn  of  tha  rapidity  of  tha  mon- 
ment  of  tha  optic  aiea,  and  our  unconaoloiiaEett  d 
it  Bnt  nnfortnnately  for  tfaia  view,  Ptct  La 
Contc  Stevena  haa  oalled  attention  to  (he  fsot, 
ainoe  verified  by  myaalf,  that  it  manifesta  the  nna 
character  when  illominated  by  an  electric  aptd. 
Again,  there  are  phenomena  which  we  oannot 
locate  in  space  by  direct  obtetvation,  fi 


IB  bat  lit 


in  their  atudy.      ■        =    . 

object,  aa  a  ball,  only  givea  na  the  projection  atiU 

Jath,  ■  atareograph  would  locate  ita  path  in  aptet 
)r  us.  To  vary  the  application,  tbe  photwnfk 
ot  the  eteottic  apatka  upon  the  screen  eihihlua 
oonfuaad  roiaa  of  ioterfsoing  linet.  Bnt  by  ecu. 
bining  this  with  tha  stereoaoopio  mate,  takes  tt 
the  same  time,  this  tangle  ot  Iinet  asaumea  fwia 
aa  tbe  path  of  eaoh  apark  looates  itaelt  in  spses. 
Application  of  this  method  to  tbe  photogra^ 
study  of  the  diachargea  of  atmospheno  elaotncity 
might  add  to  the  value  of  such  pbologtapha.  Oa 
the  other  hand,  in  tha  study  of  the  forma  of  olcniji 
aimnltaneoQs  photographa  of  them,  from  pointa 
widely  separated,  might  give  invaluable  infonaa- 
tion.  But  there  are  ordinary  aubjecit  whidi 
photographa  with  all  their  accntaof  ate  nttoly 
inadequate  to  render,  of  which  they  give  na  limiUd 
and  perhaps  illusory  mformation.  Impressed  with 
tbia  fact,  a  few  yeara  ago,  when  about  to  aaki  t 
photonaphic  ttndy  of  the  glacier  tyttem  amqod 
the  Matterhorn,  1  decided  anhaaitatingly  npon  a 
atereoacopic  ootflt,  in  apita  of  tbe  extreme  desira- 
bility ot  reducing  impedimenta,  where  mole  sad 
man  trsDspartation  alone  were  available.  A  tew 
of  the  fineat  of  these,  aa  lantem-alidr*  upon  tha 
aoreen,  are   almoat  meaningless ;    no  aiplsnatoiy 

with  tbe  bold  peaks  and  their  cloud  banneia  caly 
tCTcal  their  exquisite  beauty  and  wealth  of  detai^ 
aa  anyone  may  aee,  intheal«reographa.  Butphcte- 
graphy  ia  not  only  -not  alwayt  ettential,  Int  aot 
available  in  some  moat  intereating  inreatigatioea 
Beaides  outline  drawings  and  diagrama  of  all 
kinds,  what  haa  not  yet  been  fabrloated,  aa  be 
drawn,  tbe  camera  can  be  anticipated ;  ideal  ap- 
paratus, forma  auggeative  or  tentative,  can  be 
~eadared    atereosoopic,     and    rapreaantatioai    of 

Senomena  almoat  a  aubatitata  for  the  reality  tal 
produoed. 


LIQHTOK'S  AHALTSraS  SIAPEBAal 
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udy  of  oryatallograpby,  and  1  have  thought 


:king  mlcrotoopiatt  thion^ 


adeacription  ot  it  to  working  mlcrotoopiatt 

your  Journal  would  help  along  the  good 

mioroacopy.    We  will  anppoae  that  the  po' 

aa  ordinarily  used  haa  be 

polariaing  ptiam  below  tt 

iriam  above  the  objective,     ino 

limpl;  of  a  cap  witb  movable 


Fig.  1  ia  a  aeotional  view  and  Fig.  3  a  lop  Tiewcf 
ip  ot  ejepieoe, 
Tbe  letters  in  both  Figa.  refer  to  tbe  aame  paita 
Let  A  indicate  tbe  axia  of  tube;  B,  Fig.  l,theeya- 
;  C,  the  cap  of  cyepieoe.  The  appairta 
contiat)  merely  in  a  diaphragm  plate,  D,  awin(in| 
"  )m  right  to  left  on  the  pivot  I,  Fig.  I  *■"■■ 
ition  u  given  by  placing  tbe  finger  at  " 

The  amount  of  motion  ia  oontrulied  by  me  w 
lall  ttnda  G.  The  diaphragm  ia  pieroed  by  a 
_  itU  hole  H,  iin.  in  diameter.  £  is  a  screw  in  ten 
of  poat  1,  Fig.  I,  holding  diaphragm  in  plaoe.  t 
^~  apex  of  cone  of  light  formed  by  the  imaged 
inrce  of  iight  patting  through  the  ejepieoe. 
Now,  it  the  diaphram  be  ao  adjuated  byalidiii| 
the  cap  apon  tbe  eyepieoe  that  it  will  be  on  a  leva 
with  thia  point  ot  light  a  very  intereating  sariea  ef 
optioat  effects  will  be  obaerved.  The  amall  ttndi, 
G,  abculd  be  to  placed  t  -      -     - 


ic  the  knob 


iwang  to  the  tight 


seed  that  when  the  diaptatani 
_  -    .._„  .  „ht  or  left  tbe  sides  ot  hoU,  B, 

will  jost  out  the  axis  of  eye-lens  (apex  ot  oone  of 
l%ht}.  I  will  mention  a  few  ot  the  aighta  aaea  b; 
ita  naa  aa  deacribed  above.  In  no  caae  were  Ihi 
prisma  of  polariaoopa  revolved.  A  crystal  d 
ohlorate  of  potath  was  aeleotad  which,  upon  timplj 
revolving  tbe  atage,  passed  merely  from  an  orange- 
purple  to  a  dull  grey.  On  introdnoing  the  cap  m 
pasaing  diaphragm  from  right  to  left  a  beaulifal 
aeiiea  ot  the  most  brilliant  tiuta  waa  seen — a  Gnt 
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^  rl. 


KA\^ 


[a*  efauiging  to  parpla,  oitagt,  uid  than  to 
feUow,  ftud  iMtly  pmls  itnir  ooloar. 
ctioQ  of  (ortiEuIioa  kgiu  wu  t*k«n  wfaioh 
1  ft  imall  orjttd  of  pore  quuti  in  one 
I.  Witb  Ch«  diKphngm  lued  >i  befoia  from 
]  left  tb«  oolonr  ol  ta»  cnitkl  wu  marged 
[igbt  green  to  mageoUi  ana  tbaatoaTalietj 
red.  iVilh  the  ai»lraTalatlanof  theitua 
uuci  exhibited  veie  green  fading  to  ■  doU 


of 


U,  oncioiulr-bTaiiDbed  bonaa  of 
Horaa,  &  fiib  oomman  in  thii  region,  WH 
d  md  ihairad  tlia  bone  oella  in  ■  remuk- 
ilinot    way,    they    beiog  quite  Indiatinat 

the  diiphragm. 


IDABB     SAHIILL    BATIIKT.' 

',  inlpbata  of  ooppar  battery  iaprobaUf  more 
>ed  aa  a  atanaud  of  aleotromotlTa  force 
ay  athei.     Tarioai  forma  hare   been  aog- 

and  adopted.  Among  the  teatorea  to  be 
Ute  permananoy  and  freedom  from  tendanoy 
J  action.  In  tiieae  and  other  roHpaoU,  the 
'  ai  usually  oanitruoted  is  detaotlTa,  aa  it  i> 
'■ioally  a  tivo-flaid  oell.  It  ii  eiaential  that 
tea  ahoqid  eaah  be  immeraed  in  a  partianlar 
ind  that  the  flaida  aboold  not  mix.  To 
thia  and,  vaiioai  meana  have  been  adopted. 
roui  jar  form  ia  very  oommonly  ued.  Bat 
aientifio  apparstoa  thii  ii  dancti*e.  The 
>f  the  jar  beaoma  Ulad  with  the  battery 
mi  to  atart  new  thii  may  reqniie  qaita  a 
I  praceaa  of  aleaning.  Then  it  aomgtlmaa 
ii  Chat  mataliio  eopper  preoipltatea  upon  the 
I   of   the   porona  jar,   rendering  ft  qnite 

comliat.  Ttiiia  the  mare  faot  of  the  ue  of 
jar  tatioduaei  an  alamant  of  oompUoatiOB. 

figures  illuaCrate  a  Terr  aimple  and  cheap 
it  oell  that  avoida  moat  of  the  tronUea 
'  aSaoting  the  Daaiell  battery.  Two  forma 
iwo,  one  of  the  aimplait  poaaibla  daaoriptlon, 

er  a  modification  designed  to  aaonis  lower 

a  septum  of  goldbaater'a  ^in  or  other 
ane.  The  aimplar  form  ia  oonatrooted 
«u  test  tubes,  a  atnall  bent  gtaaa  tube,  and 
>ites   sad   aolutiuna.      Two    taat    tobaa  are 

ia    a    atand.      A    piaoa    of    glass  tabing 

a  place  it  will  aitend  from  ana  to  the  other, 
wn.  Thia  ahuuld  be  aboot  I  mm.  (Jin.)  in 
il  diameter.  A  piece  of  oopper  for  negatire 
.nd  of  liuB  tor  poaitire  plate,  are  provided, 
h  a  wire  is  eonneeted  by  soldering.  The  de- 
aolutiona  must  now  he  prepared.  The 
.h  ia,  of  course,  to  be  fixed  by  tbe  eiperi- 
'.  according  to  the  raaulti  he  wiibas  to  obtain 
He  battery.  The  nae  of  aatnrated  solutions 
1.  A'liumiag  aucb  to  bs  employed,  one  of 
t  tubes  is  nearly  filled  with  a  saturated  sola- 
copper  sulphate;  the  other  one  oontaina  a 
ed  solution  of  liac  atUphate.  The  latter  ij 
>viec  Suid.  Tba  bent  tube  la  now  filled 
le  same  aelution  of  sine  aalpbate.  It  it  be 
bile  thua  filled  witb  its  two  open  enda  down 
m,  it  will  not  empty  itself.-  The  least  jar  or 
rill  cause  it  to  do  lo;  but  by  oarefol  handling 
Jiua  be  oariied  from  one  vessel  to  another. 
[then  filled  it  witb  the  solution,  which  is 
loDa  by  siphoning,  it  is  caret  ally  lifted  up 


I.  O'CoaOB  BLouii,  Plk.D^,  in  fttawtitc  ^1 


the  bend,  it  ia  well  to  have  the  line  sulphate  tnbe 
filled  to  the  higher  level.  Then,  On  Introdaeing 
tbe  bent  tnbe,  a  little  of  the  lino  aolotion  wiU 
first  aiphoD  over  and  aink  to  the  bottom  of  the 
oopper  aolntloQ.  A  alight  mixiugot  the  solutioDS 
''■  "ot  prejndioial,  provided  no  copper  aolntion 
I  in  DontMt  with  the  line  plate.    The  bent 


tubelhavlng  tboa  been  introdaced,  the  eoppei 
plate'ia  placed  in  tba  teat  tabe  containing  ooppei 
aulphate  eolation,  the  lino  plate  in  the  othai 
tabs,  and  tbe  battery  ia  read^  for  nae. 

It  ia  of  extremely  high  resutaoce,  and  no  poroo) 
septum  is  used  to  eeoore  more  perfectly  froni 
mUtnre.  A  alight  mtiing  of  the  solntioni  in 
aettingup,  moreover,  cannot  well  be  avoided.  The 
other  form  overcomes  these  troubles,  and  alao  givea 
a  cell  of  lower  reslsCaDiie.  Tbe  bent  tnbe  la  made 
of  larger  diameter.  It  may  be  nearly  aa  large  ai 
tba  taat  tabai.  To  the  apex  of  ita  bend  a  aapman 
totia,  opening  into  a  la^  tab"  ' 


tnbaa  are  filled  with  their  aolntioiM, 

the  bent  tub*  ia  placed  in  poeltton,  and  by  anctloo 
the  liquid  ia  drawn  ap  nntU  It  rise*  tbtongb  the 
oapUlarj  tnbe  well  into  the  larger  one.  The  auc- 
tion ll  atopped  and  the  end  left  free.  Tbe  liquid 
natorallj  afDlca,  bat,  owing  to  tbe  email  alta  of  the 
eaplilary  tube,  with  snch  slowneas  that  a  eork  e»a 
be  ineerted,  without  trouble.  Into  the  aostion  tuba. 
Tba  pUtes  are  put  into  their  plaoee,  and  all  ia 
caadj  for  use. 

U  a  pleaa  of  membrane  ia  used,  It  should  be  tied 
.  rei  the  end  of  the  tnbe  whiiA  ia  Immeraed  in  the 
solnUouof  higher  specific  naTitj,  containing  the 
lulpbate  of  line  It  fs  well  alao,  in  thia  eaae,  to 
ponr  into  that  limb  thnnigh  tbe  aoation  tub*  a 
qoantity  of  the  iliw  inlphsM  eolation.  The  lanl 
of  Uqaid  In  tke  teet  tnbea  and  tbe  length  of  tha 
atr^ht  portioiu  of  the  bent  tnbea  moat  be  ao 
adiuited  that  enough  liqoid  will  ba  left  in  the  teat 
tobae  after  the  filling  of  the  connecting  tnbe.  To 
m^ie  this  eaaler  to  effect,  it  ia  well  to  nae  teat 
tnbea  of  large   diameter,  or  eren  amall  baaker 


SCIENTIFIC    HEWS. 

CORBEC^TED  elementa  of  B»niard'i  new 
oomat  ars  pnbliibed  In  Don  Eoht  Cir- 
cular, Vo.  148.  Tlu7  nrs  by  Dr.  E.  Oppeoheim, 
and  wan  derived,  by  Tariation  of  the  onrtkta 
diatanoea,  from  otMervatiDiia  on  May  14th,  19tb, 
and  23rd,  oombined  with  a  aingle  obaerration 
made  at  Bothkamp,  Jane  ISth.  T  -  1SS7, 
June  16-76991,  Berlin  M.T.;  t—Q  16'  10' 46"  ; 
Q  246''  13'  26  3-  ;  t  IT  34'  49-2  ;  log.  q  0-144420. 
The  Ephfimerii  for  Berlin  midnigbt  on  JnlyllUi 
iaBjLITh.  16m.  37b.,  N.Deo.  6*  Sa,  the  bright- 
neaa  being  as  '9  oompared  to  nnitj  on 
Hay  Uth. 

The  annual  general  meeting  of  the  Livaipool 
Astronomical  Society  wOI  be  held  thit  after- 
noon in  the  rooms  of  the  Royal  Aatronomioal 
Sooletj,  oommenoing  at  3  o'clock. 

The  oonnoil  of  the  Boyal  Qeographioal  Sooietr 
baa  oonoeded  the  prinoiple  of  the  adminion  of 
ladiea  as  "  fellowa." 

Tbe  UniTeiaitr  of  Oxford  have  aeleoted  Mi. 
H,  J.  Mackdnder,  ont  of  thirty  oandidatea,  aa 
Header  in  Geography.  The  Bnieian  GoTem- 
nent  has  determined  to  eatabliah  Chain  of 
Qeography  in  the  Unif  eisitiea  of  the  Empirv, 
and  the  nrat  appointmetit,  that  to  the  tJni- 
venity  of  St.  Fetersburg,  will  lie  made  in  the 


week  in  Uanoheater,  the  gouantee  fond  waa 
reported  u  amonnting  to  £10,346,* mm  whiob 
i«  anSoient  for  the  pieaent  without  any  f nrtber 
call  on  gnanntoia.  Tbe  oommittee  propoae  to 
pioTide  Bpaoe  in  tbe  gallery  of  tbe  Hatnial 
Histoiy  Mnaenm  for  tbe  exbibilion  of  inatra- 
menti  and  apecimeni  ihowa  in  conneotion  with 
the  eeoti«ua  meetings.  The  Evening  Enter- 
tainment* Committoe  reported  that  the  Hajor 
of  Hanobeiter  had  invited  membera  and  a«o- 
oiatee  to  a  oonveraazione  in  the  town  hall  on 
Tneeday,  September  6,  and  that  the  aoii^ 
)dndly  offered  by  the  Bieoutiye  Committee  of 
the  Boyal  Jubilee  Exhibition  bad  been  fixed 
for  the  evening  of  Tharedaj,  September  1.  It 
waa  itat«d  that  the  leotare  to  working  men, 
by  Hr.  George  Forbee,  F.B.9.,  on  the  evening 
of  Saturday,  September  3,  would  be  on  the 
electrio  light,  and  the  Manchester  and 
District  Edieon  Electrio  Light  Company, 
Limited,  had  ntulertaken  the  experi- 
mental illnetrationB  in  conneotion  tnare- 
withi.  The  Eoepitality  CommiUae  re- 
ported that  their  etforta  to  aeoure  the  preMOoe 
of  eminent  foreign  men  of  science  at  the  meet- 
ing had  met  with  great  auccou.  Of  thoee 
invited  nearly  100  have  already  aooepted,  in- 
eluding  AmericaDB,  OermaDB,  French,  Bnidana, 
Belgians,  and  men  of  other  natjonalitjea.  Not 
merely  will  the  numbera  be  altogether  nnpre- 
oedented,  but  in  each  of  the  leading  bmnohea 
of  eoience  the  moet  eminent  foreign  repre- 
sentatiTea  will  be  present.  In  physic 
Willi 


chemietry,  and  biology  the  attendance  will  be 
exoeptdonaJIy  large,  and  in  theee  mbjeotB  the 
meeting  ie  certain  to  produce  permament  re- 
snlu  of  great  value  to  aoienoe.  The  exotmlaui 
oommittee  reported  that  a  liit  of  thirteen 
excnraiona  had  already  been  arranged  for 
Thnradaj,  September  8tb,  the  list  inolnding 
Obeatar,  Ohateworth,  Bolton  Abbey,  Hombj 
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Castle,  Crewe  and  Homicli  Kailwuf  Works, 
StOojhurHt.  and  the  lale  of  Man.  For  Satat- 
■dsj,  Beptembec  3rd,  »e»eral  olanrBiona  have 
alr^d;  been  arranged,  includmg  one  to  the 
■alt-minea  at  Noctliwiob,  to  Tatton  Park,  to 
Suitoa,  Kantnford,  &o.,  and  a  niELrias  dredging 
expeditiou  vill  be  mule  from  Liverpaol. 

At  an  iaflaeotial  meeting  held  in  Leads  lost 
week  under  the  preaideunj  of  the  Major,  it 
was  determined  to  invite  the  British  Aaeo- 
oiation  to  that  town  is  liSOO. 

The  meeting  of  the  French  Assooiation  for 
the  Advanoement  of  Soienoa  will  be  held  at 
Tontonse,  from  Sept.  22  to  29  next.  Those 
intending  to  be  present  should  give  noCioe  to 
the  aeoretar;  at  Rue  Antoine-Dnboia  4,  Paris, 
before  Jnl  J  16. 

The  congress  of  the  German  Authropo logical 
Booiet?  will  meet  aC  the  beginning  of  August 
it  Hnnioh. 

At  a  meeting  of  tepresentatiie  eleotrioiani, 
telegraph  engineers,  and  others  interested,  pre- 
sided over  bj  Mr.  Preeoe,  F.B.S.,  it  was  deoided 
to  celebrate  the  jubilee  of  the  electric  tele- 
graph b;  a  diuaer  ou  July  27  under  the  olmir- 
manahip  of  the  Postmaster-generul.  It  ma;  be 
remembered  that  the  first  successful  attempt 
to  establish  a  procCioal  eleotric  telegraph  was 
mode  on  July  25,  1837,  between  Euston  -  ' 
Camden  stations. 

Telephonic  oommnnioation  between  P&ri; 
and  Eouen  can  now  bo  carried  on  at  the 
of  a  franc  for  esery  five  miontea'  use  of  the 
line.  The  eucce^s  of  long-distance  telepbone.' 
in  Belgium  has  indnoed  Che  GoTernment  t< 
establish  the  Hue  over  a  stretch  of  H2  miles 
but  it  should  be  noted  that  the  franc  is  pay 
able,  whether  the  person  wanted  can  be  "  oollod ' 


hay  fever  is  due  to  local  irritations  brought 

contact    with   the  eensitive  areas    in   the 

se  ;"  and  that  by  careful  treatment  of  the 

disease  of  the  nasal  ti^sae,  combined  with  Chat 

of  other  portions  of  the  respiratory  puBsages 

below,  hay  fever  can  be  curei). 

n  some   further  eiperiments  with  safety- 
ps,  carried  out  at  Che  Tfeepsend  Gasworks, 
Shetfield  (p.  406),  the  Clifford   lamp  ^ema  to 
have  been  the  most  aaccesafnl,  as  it  generally 
it  out,"    A  fuH  report  of  these  experi- 
ments will  no  doubt  be  published  in  anauthori- 
tive  form  before  long. 

The  quBstion  of  musical  pitch  in  Che  banda 

of  the  British  Army  has  been  put  on  its  proper 

looting,  by  ao  intimation  from  the  Commander- 

■Chief  that  there  is  no  objection  to  the  adop- 

m  of  tbe  French  pitch  if   the   expense  of 

altering  the  instruments  is  uot  allowed  to  fall 

1  the  public  funds. 

The  Commiasicn  appointed  by  Che  University 
of  Pennaylvania  nnder  the  will  of  the  late 
Henry  Seybertto  imeatigate  the  so-called  phe- 
nomena of  mcdern  spiriCuaUsm  have  come  to 
he  conclusion  that  there  is  nothing  extraor- 
liDary  in  any  of  tbe  manifestations  that  is 
attributable  to  anything  more  mysterions  than 
legerdemain.  The  commission  report  that  the 
demonstration  of  the  trickery  of  slale-writing 
is  concluaive,  as  ii^  that  of  the  purely  phyeiolO' 
gical  origin  ol  the  rappinga.  It  was  the  com. 
mon  experience  of  the  Sejhert  Commission 
that  "as  »oon  as  an  investigation  worlhy  of 
the  name  begins,  all  manif  esCatious  of  spiritual 


The  Geologista'  Association  is  about  to  visit 
Cornwall  dnriug  its  long  excursion,  which 
commence  on  August  >i.  Arrangemencs  will 
be  made  for  examining  the  structure  of  tbe 
country  between  St.  Austell  and  the  Land' 
End,  and  of  gaining  an  ucquaintanco  with  the 
mineraL  industries  of  the  county. 

A  well-known  daily  paper  having  published 
ui  article  on  Cyohng,  was  promptly  " 
rected  "  from  Coventry,  and  now  there  ia  » 
little  argument  as  to  who  first  invented,  sug< 
eesled,  or  described  the  safety  bicycle.  In 
So.  227,  p.  121,  Vol.  IX.,  there  ia  ai  design  by 
Ur.  F.  W.  Shearing,  which  is  probably  as  nearly 
"  first  "  as  any  other  illustration. 

The  report  of  the  oommiCteo  on  Poateni'a 
preventive  syittem  of  treating  hydrophobia  has 
produced  some  extraordinary  statements.  A 
well-knowii  Sunday  sporting  and  dramatic 
paper  actually  protested  "  against  these  foolish 
wiee  men's  proposal  that  '  preventive  inocu- 
lation '  should,  like  vaccination,  be  made  com- 
pulsory on  all  eicizena  of  all  ages,"  and  then  pro- 
ceeded to  explain  how  foolish  suoh  a  pro- 
posal ia — or,  rather,  would  lie  I  We  gave  the 
names  of  tbe  committee  on  p.  111.  The  Secre- 
tary of  Che  Paris  Academy  of  Medicine  states 
that  the  letter  read  by  SI .  Peter,  purporting  to 
give  an  account  of  Cantini's  nnsucceseful 
inoculations,  and  to  have  beea  written  by  Prof, 
Tommasi,  was  a  joke  or  a  hoax.  On  the  other 
hand,  it  is  amusing  co  read  that  PasCeur'a  claim 
to  priority  is  being  diaputed. 

Hay  fever  ia  eo  troublesome  an  affection 
to  many  members  of  the  Anglo-Saxon  race^ 
It  appears  to  be  confined  to  them  and 
to  have  originated  in  this  country — that  any 
aoientific  hypothcaiaor  ite  oaiise  is  welcome. 
Dr.  Morell  Mackeuiie's  new  edition  (the  1th) 
of  his  work  on  the  Etiology  and  Treatment  of 
Hay-fever  seems  to  have  given  rise  to  miacou- 
ception  as  to  tbe  suppot>ed  origin,  and  on  the 
other  hand  it  is  pointed  out  that  the  names  of 
the  grasses  which  are  tbe  alleged  culprita  in 
the  shape  of  their  pollen  are  incorrectly  given 
in  some  cases,  or  clue  they  have  been  wrongly 
accused.  It  would  be  interesting  to  leant 
how  tha  pollens  of  the  grasses  are  diatia- 
goished  one  from  another.  The  rose  ia 
also  uredited  with  prodnoing  what  is 
known  OB  ''rose  cold" — a  aubieot  which  ia 
treated  in  an  appendix  by  Sr.  Mackenzie.  At 
a  recent,  meeting  of  the  American  Laryngo- 
logical  Aeaociation  a  paper  oo  the  subject  was 
Md  by  Dr,  J.  Eoe,  in  which  the  conch  ' 
arrived  at  were  set  out  in  order — Ihe 
impoitsnt  being  that "  the  affeotioa  reoognised 


perfurtued  by  license  ba  living  snim 
paialeBS  or  paiuful,  during  iSSd. 
lioeDaed  to  perform  auob  experimenti 
Bngluid,  IK  in  Swtlaad)  in  numb 
names  and  qnalifiiwtioas  ate  givea 
the=B    only   61     have     uied  the    pr 


ara  SI  (ISil 
r,  and  thai 
in  fall;   of 


B   perfurmed  nithouC  koaiitheC: 


si  be  kdled  under 


Finding     the      Time.  - 


LETTERS  TO  THE  EDITOE. 


THB    BINABT   STAS    OS  2BB. 

7551.]— WlTi!    reference  to  Mr.Gaodibi 


18g7-6C 


OiT; 


and,  from   elan 


ts    ooKipnted    by    the   Roait" 

N.  Dolgorakow  (Ail.XatiHeIr 

TiNo.  2dH1),  I  find 

18a7-50  ;  61-27°  :  O'lO", 
fairly  close  agreei 

»8Ba^  t^  place  7n"r88V762   (P   = 

Kjording  to  Dulgorukow  in  1882-22  (P  -  31'),  .nd, 

t  the  eccentricity  of  ibe  real  oibic  is  conudetkblt 

idarably  Jieater   tban  the  mean.     I  find  umail 


DOUBLE  STABS,  ji  619,  &o. 


[27565.1— REBiHi 
tioDfldinMr.Gaudib 


the  pre i 


it  foorofthrn 


of  li  019  the  eloBgalioa 
la  VPry  aJtgrit ;  out  ids  mean  resnlt  of  Lbree  night* 
givea  868  78'  as  the  petition  angle.  S  SIM  it  now 
a  very  caay  pair,  the  diatanci  being  greater  tliui 
150".  P.A.  169-31',  and  1  have  readily  aeen  it  with 
the  apertnra  reduoed  to  lin.  With  reaped  » 
0£  !98, 1  am  not  able  to  eonfirm  Mr.  Gaodibena 
angle  of  316°,  or  to  see  the  alara  aepanled. 


■longationp. 


ind^-.,  tl 


1  retail  being  83 


D  iba 


uutnuo 

one  see*  in  i 
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erijrea 

The  me 

'ztr 

The 

Anna: 

r' 

</«  ^B 

mil   da  Lo 

tdt'and 

uentlj 

the 

advanc 

a  or  reUrds 

ion 

fixed  and  egaidiHta 
directed  far  frum  I 
paaaage  of  a  it  it  aoi 
IbesumoflheinBCaT 
by  10,  giving  the  ae 


beee  tDitrumcnla  uughi  to  be  1 
.  cumpatent  person. — jSnyineerin^. 

FhotOKTBuhieLeneaB.— Moeca.  T.  8.  ai 
rsjlur,  ot  «l.te-.ireat  Work.,  Lei.-ettcr,  >e 


the  separate  rcadiDga  of  the  micromeKr 
range  from  7fi'  to  1 17°.  The  diatonce,  perhaps  nay 
be  at  much  aa  0  B5",  although  this   u,  of  oaQne. 

Earb^le"  'no'eT«''"r'iund."  v  Corane'eor.  li» 
invariably  been  noted  aa  aingle.  For  parpoaeid 
DHcful  micromctrical  work  1  Sod  that  any  poirtht 
distance  of  wbicb  doei  nut  cioeed  0'5(r,  it  tax  dcga 
forically  Eatiifactury  resulta  with  anapeitnnix 
only  lOin.,  and  good  nights  are  not  so  plenlifs!  W 
to  alluw  ul  time  being  wasted  over  a  elaai  <f 
objeett  which  are  the  legitimate  work  of  a  [*■ 
friclor  of  20in.  aperture.  There  ore,  moraoiA 
maay  pairs  which  are  well  within  tha  mch  « 
moderate  apetturea  of  whiob  scarcely  any  meaann* 
eiitt.  Eennath  J.  TftmLUL 

Letchford  Douae,  Pinner,  Jane  29. 

STABS      TI8IBLB       BY      DATXJGST- 
SOUBIiS  aXAKS— ANTAHBB. 

[2755fi.]— May  Irecall  to  "F.R.A.S.'."  rewl- 
lectiun,  aprupua  of  hia  iDggeetion  in  letter  Ti'aK 
the  report  of  the  eipeiiueuts  made  at  tbe  WalK* 
tolarobeervatorjatlha  Wathharn  ObtervaUxra 
1882.  "No  atara"  tay*  Profeuot  Jiolden,  "•«• 
Been  at  any  time  ;  and  tbe  same  (ttnlt  attendia 
the  expei^menta  made  by  Prof.  Langley  sC  bit 
moDDtain  obaervatory  near  Pittabnriih,  and  If 
Pruf.  Harrington  at  Aon  Arbor.  Two  of  tb* 
f  unnieit  atatementa  about  the  visibility  of  ttan  la 
dajlight  will  be  found  in  Iha  AUrBHonical  RtgtKH, 
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I  ijrllaUe  of   nine-tBiithi  of  the 


]  S  at  hii  (in^Jcr  8Ui  Atlu,  u  a  umplc  of 
DoaC  people  bclicTe  oa  thii  inbJMt.  Dn- 
dl;  lUn  h>ra  been  w«a  by  dkj.  G.  P. 
AwSiriaiwicb  tb«  Baked  ne  in  broadaan- 
aod  Hobmidt  ■tatc*  tbat  at  Olmata  he  found 
tail    of    the    fint    magnituda    began  to  be 

wheo  tbs  auQ  wai  40-  above  the  horiioD 
en,  Bohmidl  and  Bood  ware  aaCranomen 
r;  keen-sigbted  ona*.  It  ia  mT  firm  belie 
1  ordinary  man  or  woman  wonld  not  know 

the  dajtimgif  theyaaw  one,  ooal-mine  oi  n 

Gaadibert')  (letter  27473,  i 
eaoupe  are  botl        ' .  -' 

a  angle  of  0  £  ^8  U  abont  34fi'  now,  and 
lat  taia  obieot  ii  divided  with  6SD  on  bis 
'eSeotor.  Uuw  tbia  aan  be  the  oate  I  have 
«ption,  taj  mors  CbaD  1  can  andeTaUnd  hoK 
in  annual  motion  can  have  been  5'  (I  lap- 
iri  ia  a  >]ip  of  the  pen  for  dtgrai)  dating 
:  fen  yean,  ai  I  alwayi  thODgnt  the  motioc 

loproaahiag  apparent  peiiaatron  (1  may,  of 
be  miitaken  in  thit  inppoiition),  or  now 
can  be  called  rery  oLoaa.  I  have  no  time  at 
.  to  look  for  very  reoant  meaanrei  of  any  of 
udiberC'a  objaota ;  but  the  foUawing  onae 
jw  the  obaraatnr  of  the  pair*  mentioned  by 
:  have  aitraoted  them  from  my  marginal 
in  my    GledhiU'i    -Handbook  of   Doable 


I.  A  7i-l°  :  O-o"  '±  ;  (i-J   1B7B-48.    "  Very 
(No  other  meaaurea  fcDown  to  ma). 


will 


38.  Binary,  period  B8-8  veara,  Dobarok  :  70- 
Uolgurukow.  ThafuUowing 
le  motion  aince  1S77. 
;  208.  De.  B9S-8°  :  OT  :  (S-)  :  1877-63 
„  d.  310-7  :0-27  :  (S»)  :  1878-33 
„  HI.  SS&i)  :  0-26  :  (4>>  :  187»-le 
(3.  88l)-3  :l>88  !(3"):1«8I« 
„  8oh.  7S  !  0-88  :  (*■)  ;  1882-47 
„  Kng.  86  7  !  0-17  :  (3")  :  188884 
„  Pe.  490  :  080  :  (2-)  ;  188444 
„  Eng.  lOli)  :  0-29  :  (7>)  :  1880-68 
ably  the  laat  uigle  ia  a  little  too  la^K  I 
aay  it  would  b«  kboU  I10''<s  llB'at  pra- 

I  135r  :  1-84'  !  1880-07.  Pe.  187-r  :  1-42'  : 
1886-63 
)e.  !79-3° :  085"  :  fB-)  :  ]BT6'31.      Rev.  J.  J. 
Perry  267-6' :  0-81"  :  1882'4 
OS  66-!l°  :  O-Sr  :  14»)  :  1848-66.      Pe.  48-0° ; 
0-88" :  (8-)  :  1884-89 
OS  72-2*  :  0-6r  :  {8-)  :  1846  80.         i3  ronnd 
i-)  IB81-6.  Eng.  78-8° :  fi-%r  :  (6-)  :  1883  84 
!.  181  «•  :  1-11"  :  (2»)  :  1874-94.   Eng.  193  2°  : 
1-61":  (fi»)  :1883-7] 
lac.  Pe.  138°     :  Oir  ;   (4-1  :  1883  68 
Eng.  146-9°  :  020' :   (B»)  :  1883-84 
„    166  8°  ;0M':  (16-):  1884-61 
„     164-6°  :  0-38°  :  (10"1  :  1886-63 
„    168  0°!  0-43":   (ft.)  :  1B86  65 
■.omt>  to  AnUrea  leen  by  "  M."  (letter  27616. 
Duet  have  had  ita  origin  in  aaporiooi  image  of 
,r  ohiirBoier  to  the  unei  teen  by  Dembowaki. 
ind  othera,  acd  alluded  to  in  a  former  com- 
tion    ol    mine.      Shortly    after    Mitchel'i 
ry  uf  thp  comii,  a  large  telaaoope  in  Amerioi 
!ve  the  iotrument  waa  the  9lin.  refraotoi 
■hington,   the  objeot-glaaa  of    which    wai- 
d  by  the  Clarkg  in  1862)  iboved  cot  one. 

of  much  annoyance  to  poor  ikitoheL  Tbt 
8tb  uagoitude  ia  a  very  diaUnt  one  noted 
lb  aa  bciagun  an  angle  of  129-5°  at  BS-laee. 
I  from  Autacea.  It  ia  in  the  field  of  view 
low  power.  H.  Sadlar. 


irtaut  geological  qoeatiin, 
a  well-deSned  clue  to  the 
ition  of  the  preaant  general 


ewhere  seen  it  atated  that  ainoe  theae  fall* 
-at  known  they  hive  receded  only  a  few 
It  ia,  1  believe,  seen  with  perteol  certainty 
y  have  out  baek  abunt  eevea  milei  Ihrocgh 
d  rock  limeitone,  1  believe.  Doei  there 
of  tbia  only  "one  mile  "  more,  and  what  ia 
after  tbat  ?  1  ihculd  be  deeply  intereated 
iviog  any  informatiou  from  competAat  I 
r  on  a  anbject  of  inoh  naiveiaal  latereat. 

J.H.  a    I 


HBBOTTLSB. 

[27558.]— Hbhkwith  I  incloae  a  drawiog  of 
thli  fiae  wall-plain,  made  about  8  80  on  June  Z6th. 
DeGnition  vaa  good,  and  I  wu  able  to  nae  400  on 
B(in.  Calver  even  with  field  lan>  removed.  With 
the  higher  magniGen,  the  walla  of  Heraulea  aeemed 
very  oomplex ;  the  earioni  terraoea  on  W. 
out  by  gV  "■ 

andahadt.     ._ 

bright,  and  I  aeeiDed  at  timei  to  aee  aome 
apon  it ;  alio  aomething  jnal  to  8.W.  of 
wbicb  interfered  with  'the  great  thadow. 
crater  on  B.  wall  of  Hercnlea  waa  DOnipioooi  , 
there  aeemed  to  be  a  tmaller  one  farther  M.  npok 
the  wall.  Between  the  larger  crater  on  B.  wall 
and  the  great  ihadow  waa  ~    ,, 

icDtly  a  ridge.    The  appearance  of  the  S.  rampart* 
""''.e  bore  ont  Schmidt'i  delioeatioD.    The  ninal 
amall  objeata  were  teen  npon  the  floor,  which 
aeemed  darkeat  at  ita  N.  end. 
lilanelly.  Artlmr  Me«. 


plane  aide  of  eyt 
not  get  far  wron„, 

'-' ~'~>t  the  objective,  though  it  cootaiaa  a doiei 
ia  bnt  one  magnifier— one  eye,  lo  to  aay— 
_  Ida  but  one  image.  So  alao  with  the  ocular; 
that,  ae  a  whole,  ii  only  one  magnifier,  acd  yieldi 
'  '  me  image.  If  the  lOin.  be  meainred  fromany 
of  the  objective  to  any  part  of  the  ---•— 
other  than  tboie  indicated,  lame  element  ._  ... 
magnification  will  of  neceatity  be  omitted  from 
the  reckoning,  and  an  erroneona  remit  obtained, 
The  aiie  of  the  imago  projected  on  to  the  table  by 
the  camera  Incida  doea  equal  tbat  of  the  image 
lie  mioroaoope  when    the  diatanoe  fro— 

._  table  equals  that  from  camera  to  back 

objective — at  leaat,  >o  I  find  it  in  my  own  inatr 
~  '~'  J  don't  know  of  any  method  of  obtaining 
Lgnifying  power  of  any  leriea  of  objectivei 
ulara  except  actnal  meaanrementi  by  miero- 
and  camera  Inolda,  oarefotly  made  and  tabn- 
lated  tor  tutore  reference. 

After  Mr.  Brokenabira  baa  determined  the 
powen  of  bii  varioaa  combination!  of  objectivei 
and  ocnlara  and  tabulated  them,  he  can  without 
much   difficnlty  alio   determine  the  magnifying 

Kwer  of  each  objective  and  eyepiece  aeparately 
.  the  adoption  of  a  aimple  expedient.     Place  the 
microacope  ia  poeition  fur  an  ordinary  obier ration; 
:poa  the  atage  a  etaga  micrometer  and  foca* 


it  wni  be  evident  tl 


aconralely, 
pulled  cot  -- 


)    that 


the    c 


the  body  IDin 


lene  of  objective  to  eye  aide  of  eyepieci 
remove  the  eyepiece,  and  bold  over  the  ape 
piece  of  ground  glaaa  or  tracing  paper;  tl 


mpauet.  Tbia  image  will  be  found  1 
noh  leaa  than  that  obtained  when  the  eyepleoe  ia 
ed,  and  indicatei  the  magnifying  power  of  the 
.  jjective  alone.  For  iaitanoe,  it  the  total  power 
uf  any  combination  (aay,  So,  1  eyepiece  and  lio. 
o^.)  be  76  diam.,  and  the  image  aa  given  by  the 
objectifa  «lMie,  under  ModiUoni  m  kboTe,  M  IS, 


the  objective  haa  ■  POWM 
of  15  diam.  and  tha  eyepiece  6  diam.,  and  will  alM 
ihow  that  the  ao-called  lin.  o.g.  la  in  reality  a  {in. 
fTbit  happeaa  to    be  tha  caae   with  my  ilaiiei.) 

7..-.._    -    ...   ought  lo  magnify  10,  a  lin. 

i  uut  glaiiei  are  not  made  Uiao. 

la   thia   particular — indeed,  the 

Bnglith   denomination    ot   object-glaaaea   ia  alto- 


appeal 
Theoretically,  a 
20,  a  lin.  40,  &o. 
cally 


partioular- 
Bnglith  denomination  ot  object-glaaaea  ia  alto- 
gether mialeading.  Hy  lin.  (a  Beck)  haa  a  power 
of  46,  and  y,in.  iSiebert)  nearly  200.  To  get  the 
lOia.  of  micro,  body  accurately  meaanred,  ont  a 
piece  of  atraw  to  that  leagtb  and  drop  it  down 
luiide  of  micro,  body;  if  the  body  be  abort  of 
lOia.,  pull  ont  the  draw-tube  until  the  top  and  of 
the  atiaw  ia  jnat  level  with  the  top  of  micra. 
body ;   than  remove  tha   atraw,   and  proceed  to 

Micro,  meaiurementa,  to  be  of  any  real  value,  do 
require  great  care  in  the  making  ot  them.  The 
foooaaing  muat  be  ciaet,  and  every  adjoatmant 
and  correction  made  for  cover  glaaa,  Ac-  over  the 


Chorley,  Lano,  F.  J.  Qeorra. 

[27600.]— Will  F.  R.  Brokcnabire  (27482) 
excaae  my  pointin(|  ont  that  hia  heading  ii  a  litLle 
at  variance  with  hia  requirement  aa  explained  by 
bimialf — vii..tbaaombiiiediaagnityingpowerathu 
■averal  objectivei  with  variuua  eyepiecea  ?  He  ha* 
already  diacovered  that  the  ail  jiutmentof  theoollai 
of  high-power  objectivea  aSccta  their  magnifying 

Swer,  eoniequently  in  preparing  a  table  of  ampli- 
atioDi  with  varioua  combinationa,  it  wonld  b* 
reqniiile  to  reoord  the  poiition  o(  tha  ooUaiwilb 
all  inch  objeotivea. 

I  don't  think  he  will  find  any  mncb  batter  or 
•implar  plan  thaa  tbat  he  appean  lo  baveadoptad  ; 
and  provided  he  alwayi  arrangeitheoamera  Inoida, 
10  that  it  ii  exactly  the  aame  distance  from  the  paper 
in  all  caaea,  he  will  not  oaty  have  a  pretty  accurate 
meana  ot  ocmpariaon  between  hia  varioui  oom- 
binationi,  but  oan  alio  make  a  fairly  accurate 
meaiuremant  of  any  object  by  Srit  placing  an 
accnrately-iuled  micrometer  on  the  itage  of  hia 
mioroaoopB  and  oareftUly  aketohing  thediviiiunaon 
bia  paper  and  then  replaciugthe  micrometer  by  the 
object  he  wiabei  to  meaanre,  takiug  care,  it  great 
accnracy  be  deiired,  to  tocai  without  altering  the 
fine  adjuitment,  ao  that  the  reUtive  poaitioni  of 
all  leniea  may  remain  identical  in  both  caiei. 

A  diatanoe  of  lOin.  baa  been  adopted  w  ■ 
■tandard  for  ecDvenience  of  oalculation  ;  but  aor 
diatance  at  which  diitiact  viiioa  can  be  attained 
would  do  ai  well,  provided  tbat  aaid  diitwioe  la  a 
antqnantity.  r.-— —  •" 


[27S61.]— Tbb  "  Tbanatophidia  of  India,"  a  - 
iplendid  work  by  Sir  Joaeph  Tayrer,  contain!  Uf»- 
iiied  illnatrationa,  la  their  natural  oolouia,  of  the 
ihief  deadly  inakeainfeiting  tha  inhabited  portiona 
It  that  vaat  region.  Thia  ooitly  book  ia  largdy 
iliitributed  to  the  hoapitala  and  other  pabJicetUb- 
"hmenti  of  the  laiian  Empire,  at  the  eipenae  of 
.vemmenC.  Each  apeoiti  ii  folly  deacribed,  with 
full  aooount  of  experimenta  oo  amimali  md 
birda,  both  by  bite,  and  Injeatioa  with  hypodamUa 

ayilnga^  all  •ndiog  in  "■  --■-—'■-' 
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gmtlcDUB  tafeired  to  hu  fallowed  "S.  uid  D.' 

and  olhfln  in  thii  diHSOuioa,  Bod  ii  "liTuig  t- 
figbt  juwth«T  daf."    Ue  ii  wiiting  kll  right  oi 


and  then  only  ace      _  .... 

"  Bover  "  »;■,  re  Bair  aODidant,  the  GoTaminsat 
imnctoi  in  hii  report  Hid  "  be  had  do  doubt  the 
blue  wu  pat  on  b;  the  ^uarrl."  Hsjoc-Gengi*! 
Hatohinioo'i  tsport  njt  Dathiug  of  the  kind.  It 
•»?• — "In  the  abasnce,  therefore,  of  iny  other 
«ip1uiMJon,     it     ■eemi     reuonible     to     lappoaa 


that  oi\e  of  the  guardi  mnit  have  iQadTert«Dtl; 
moved  the  tap  in  hia  van,  aad  have  thus  dd- 
intentionally  applied  the  brake  " ;  althoogh  joit 
pceTional;  he  aaye — "  Tbaie  tapi  are  not  in  a  pmi- 
tion  to  render  thia  pcobable."     Ho  >ay>  further— 


oha»ed  from  the  re 

"Bover'i  "  qnotalion  from  laat  half-year'a  brake 
retnmi— "  Total  failaiea  of  biakai  to  go  '  on,'  89  : 
80  dne  to  Taeanm  brakes  alone,  agiintt  9  due  to  all 
other  Bfttemi"— ia  wrong  alao.  Tbe  fullowiag 
figntea  ue  oorreet : — 

FaQniaa  to  act  :— 
Wutingh 


Vaeaam  aatomatio  ball  valTi .. 
ZiMkofl  


Total 97 

It  will  be  aeen  that  "RoTer"  oannot  help 
falling  baek  upon  tbe  limpla  Taonnm  and  "laak- 
«S"  brakes. 

It.ii  the  ball-val*e  Taanam,  "Bover,"  we  ara 
dealing  with  in  tbia  diaoataioa  ;  all  other  kinds  are 
dead,  theretote  tbe  true  oompaiiaon  ia: — 

Westiaghcia»  failniaa S 

Ball-valve  3 

How,  "  Rover,"  jnsC  tell  n»  how,  with  two 
enginea  an  a  vaeaam  ball  valve  train,  and  the 
■eoond  driver  has  bis  ejeetor  in  the  "running"  oi 
"feed  "  position,  and  duea  not  interfere  with  it  or 
hU  air-valve  after  starting,  hoir  tba  vaonnm  in  the 
leaervoin  would  be  all  dastroTed  and  tbe  brake 
rendered  aieleea.  aa  was  tbasaae  with  the  Westing, 
honae  brake  st  Ciook  ? 

Lewis.  -  -  - 


OO] 


OUS 


[a7G68.]— Mb.  KtEBKAH  Bays  in  his  letter  to 
the  "E,  U."  (27409)  that  I  did  not  take  into 
aooonnt  tba  time  reqniced  to  till  up  the  biake- 
ojliadera  and  openJDg  the  paaaage  from  the  small 
reaervoin  tu  tbeaa  oylindan.    This  wuaJd  be  diffi- 

tbat,  praotioally,  tbe  WaetinghQuBa  brake  may  ba 
ooniidered   ai  inatantaneoua  tn  ita  aetion.     At  all 


ia  moatl^  doe  to  the  reiistanoea  oaniLd  by  tbe  bends 
«f  tbs  pipes.  It  tha  driver's  valve  ia  open,  so  as  to 
produoe  a  redootion  of  bib.  or  61b.  in  the  main- 
pipe,  it  will  be  heard  and   aeen   that  all  tha  blocka 

I  beg  to  asiare  Mr.  Kiemaa  that  J  bave  never 
■aid  that  the  present  form  o(  the  automatis 
Vaeunm  bl   "  "  ' 


»  preteat  at 


eabta  appara 


moat  of  the  requirements  of  Boglisb  laitivay 
working.  Bat,  at  the  same  time,  it  oannot  ba  boq- 
•idared  as  equivalent  to  tbe  Weetinghouae,  either 
In  point  of  eoonomy  or  quiokoesa  of  application. 

It  is  vary  probable  that  the  automaiio  vaouum 
brake  will  be  adopted  by  most  railways  in  thia 
oauntry  it  tbe  railiray  men  ioteretted  in  the 
adoption  of  the  Wastinghonaa  do  not  take  ener- 
getie  stape  for  the  purpose  of  having  the  latter 
bronght  more  prumiueutly  before  the  publia  and 
the  railway  authorities,  Ho  Aol  of  Parliament 
will  ever  be  paHed  reoommendiag  the  adoptioa  of 
one  apeoial  brake.  It  will  be  a  bae  result  if  tbe 
Dsa  at  aDtomaCin  bcakea  ia  satorsed  by  law  on  r^- 
Wn  oompaniea. 

Hr.  Samuel  Daviea  baa  a  anbtla  wvp  of  reason- 
ing, whenhe  »yi  1  admit  that  the  Wettingho use 
br»ks  cannot  be  graduated.  However,  be  has 
oUarly  ahown  one  thing — via.,  that,  under  thia 
term,  he  nnderatanda  tbe  poaaibiitty  of  moderating 
the  brake  power,  nut  only  from  a  low  preasnre  to  a 
higher,  but  alto  from  a  high  one  to  a  lower  one, 
— —--It  the  blookl  having  to  leave  f        ■      ' 


Web. 


of    regulating    the    powL 
(be      Weatinghousa      was       not      prejudicial 
that     brake,    and     was      not      acoompauied    by 
jutf  iOfWDveaiauDa  in  praotioa.    If  it  wets  ~  -"- 


laewonldhave  been  discarded  long  ago  on  the 
Booky  MoDDUiaa.  It  remaina  now  to  Hr.  Davies 
to  show  ui  what  are  the  dangers  arising  from  the 
mode  of  working  tha   Westingbooae  brake  on  long 

era  ia  some  tnith  in  the  remarks  which  Ur. 
Samuel  Davies  pasaei  on  those  coraespoadenta  ha 
nails"  tha  friends  of  tbe  W.B. Company";  but,  at 
lesame  time,  we  find  that  the  same  remarka 
>ply  with  equal  force  to  aoms  of  tbe  sopporteia  of 
M  varonnm  brake.  Heat  of  tbe  "awkwird  casea  '' 
are  generally  started  by  the  latter.  We  cannot 
-"  —  them  lo  mislead  publia  opinion.  I  am  sure 
.  -t  is  here  no  question  for  na  of  being  tbe 
Fiieadaof  this  or  that  brake  company  ;  butaimply 
tha  aapporten  of  a  partisular  lyatam  of  brake 
vhich  fnltili  tha  reqairementa  of  tbe  Board  of 
Trade.  I  wish  tbia  brake  qneetion  to  be  treated 
'-.irly  and  boneatly,  eaoh  party  remainiog  within 
.e  bonnda  aiaigned  by  conrtesy  and  reason. 
I  am  sorry  to  aay  that  there  are  but  few  aerions 
rreapondenta  on  both  aidea.     Theaorreapondenee 

riays  too  otteo  more  zeal  than  eameatneaa. 
would  strongly  urga  our  cuireapondenti  not  to 
ake  any  aeaertiuna  that  are  not  subatantiatad  by 
real  faota,  and  to  give  always  Taliable  practical 
data  ]□  proof  of  what  they  advaoae.    For  matanoe, 
Ur.  Kiemaa  aaya  that  undoubtedly  tha  antomatta 
inm    brake  can  work  properly  in    thirty  car-. 
ga,  hnt  no  real  proof  ia  added  to  thia  aasertion. 
I  his  snswer  to  the  aeveo  queationa  of  "  Ldoo," 
Daviea   would  have  done  well  to  oppose  to 
le  valves,  ball  valvaa,  not  piiCon-roda. 
_cw  ia  it  that  tha  hand-brake  is  naed  on  tbe 
Lickey  incline  along  with  the  antomatie  vacuum? 
This  showa  that  tbe  brake  ia  not  trusted  to  itself. 
1  do  not  onderatand  this,  for  a  leakage  oonld  bat 
apply  the  brakes  more  folly, 
'^'-enaeof  vacDum  brakea,  or  rather  atmospheric 
are   to  work    brakes,  aeems  an  anaohroniam 
when  high  pressures  area*  safe,  and  do  not  rHuire 
'''- ~ie  of  hnlky  apparatoa  which  is  of  ten  difflcnlt 
Ige  under  a  railway  vehicle, 
ncheater,  June  27.  B.  Chibert. 


SAILWAT  BBAKS8., 

[27669.]— TOOH  correapoDdeot,  Bamnel  Davies 
(27634)  baa  at  laat  awoke  to  tbe  fact  that  thia  dis- 

ion  is  loose  and  rambling.    Ho  doubt  it  is  ;  but 

are  tbe  ramblers  ?    Burely  each  references  as 

g    to     Wootton,     Bow,     Blea   Hoor,    Manor 

[,"  &a,,  as  well  as  "  the  quibbling  about  areas 

oontente,"  is  iMsIda  the  mark,  and  onght  never 

to  have  been  introdooed  into  this  diacnision  :  but 

!vil  tree  cannot  bring  forth  good  fruit,"  Ae.,  is 

very  applicable  here,  where  tbe  barrenneas  of  your 

oorreapondent's  oaae,  and  the  sterility  of  his  groand 

is  ao  apparent  as  to  lead  him  to  charge    to  tbe 

Westioghonse  brake  collisions  that  have  ooonrred 

through  defrctiei  block  aignalling  and  the  infiinge- 

—  nnt  of  the  ruler  of  tbe  aignalling  departments. 

hope  you  will  bear  with  me,  when  1  aik  your 

ibblings  "  of  a  aadly  benighted  mind.     I  am  sur- 

Kiaed  to  Sod  he  has  not  yet  learned  to  distingnish 
tween  a  <iela^  and  an  acCnat  /ailare,     A  delay  is 
---  rA  /aiiari.  and  may  occur  from    a  vaiietyof 
ses  outside  the  oontrul  of  the  driver,  and  not  be 
fault  oF  tbe  brake  ;  but,  for  want  of  an  eiouee, 
brake  is  saddled  with  the  blame.     In  this  dts- 
_  __sion,  I  take  it,  we  shall  hBV«  nothing  to  do  with 
delays,  pare  and  simple,  but  will  leave  soch  matters 

Harold  Brown,  and  oonteut  ounelves  by  ouncen- 
traticg  OUT  forces  on  the  atudy  of  acluat  jailura  of 
bratu  lo  go  on.  Aceoiding  to  Board  of  TraUe 
returna,  1  fiad,oa  a  more  careful  eiamiuation,  there 
was  one  failure  in  case  of  accident  and  92  failnres 
in  ordinary  circBmsUnoes.  Total— Vacuum  failures 
83,  Weatinghouae  8,  and  chain  2.  (See  Table). 
The  Weaticghcuie  mis  haps — they  were  not  fail  urea 
strictly  apeakiog — were  due,  Btooeglectof  oonplera 
and  gnaida,  1  due  to  negleet  of  guard  to  put  on  hia 
hand  brake,  and  1  a  driver  neglected  to  look 
at     hia    air    gange.     All    the    faulta    or    delays 
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equal  to  the'one  Cirliale  oolliaion.    Let  Sam  Daviea 

on  the  Brighton  line  10,S'27  atopa  wero   made  by 
Lignala,  dio.    Although  10,627  traici   made    theie 
special  stops,  who  will  aay  there  was  any  dacger  on 
:he  block  system  ?    Only  Samnel  Davies,  I  venture 
to  aay,  who  will   be  maintaining  neit  week  there 
were  10,627  obancea  of  the  Bow  aoeideut  ocanrriug. 
The  number  of  brakea  fitted  in  aii  months  pcovea 
□Dthing  as  to  which  ia  tha  beat.    At  one  time  man 
died    "  Kureka,"    and    began    putting    on    chain 
brakea  at  a  great  rale  j  at  another  simple  vac  num. 
Mr.  Daviea  ia   scatceiv  eorreot  in  hia  figures  :  in- 
stead of  169  engines,  he  should  aay  only  71  have 
been  titted  with  auto-vacuum  brake,  and  one  aut 
vacuum  engine  on  Q.H.  has  been  removed.    Thi 
of  the  ooaebes,  moat  of  those  fitted   with   ant 
vacuum    have    only    been    changed    from    oth 
systems,   and  aimply   ahowa    bow    companiei  a 
throwing  away  shareholders'  money  witb  changi   . 
The  trains  Leads  to  London  ara  short,  and  well 


Railway 


Name  of  Brake 


of  aooident 


looked  after ;  these  trains  did  this  work  in  t«L 
Were  they  not  Westinghonse  then?  I  amnnda 
impression  they  were.  It  is  very  mnch  to  bs 
regretted  that  the  Board  of  Trade  has  bow 
'ihirked"  all  reeponaibility  for  the  oonectnaa, 
id  praotically  says,  "Mere  are  tha  Ggoras  m 
'ianed  by  the  companiti."  Onght  they  DOt  ta 
take  the  trouble  to  see  if  the  oompaaiaa  make  tna 
aturoa  ? 

How  as  to  tbe  Blea  Uoor  tunnel  ocdlisiaa.  I 
appened  to  be  there,  and  tbs  brake  had  BOthii| 
3  do  with  it ;  it  was  the  dsfeotive  block  woiUlft 
s  can  be  easily  proved  by  tbe  f  aot  that  the  atpJ 
lan  at  Dent  Head  was  diimiaaed  for  giving  "Itaa 
lear"  when  the  train  was  in  the  tonnel;  Iks 
igoatman  at  Bleamoor  was  teduoed  to  a  porter  te 

t  Leeds  paroela  office,  WeUiuEton  Station,  wkm 
Am  Daviea  might  call  and  ask  for  Dan  Eewit^ 
>ha  will  give  him  some  information  on  thii  sab- 
BCt  which  he  ia  sadly  In  need  of.  He  will  slM 
all  him  why  the  guard  of  tha  first  train  was  r*- 
noed  to  porter,  and  wby  the  brake  and  Ifea 
looomotive  men  were  eianerated  from  all  blia^ 
ind  are  with  ns  to-dsy,  with  the  eiceptioD  of  sew 
BuUer,  who  is  dcsd  and  gone.  The  Manor  P^ 
;ase  is  open  to  the  same  critieism,  only,  if  joi 
please.  Sun,  it  was  a  eopptr  tubs  that  bnrs^ 


ought  forward  by  Mr.  Di 


"  flimsy  '^  gut 


d  atopa  the  tri 


the  brake  wsX 
fail  if  it  goes  db 
BoT«r. 


BAII.WAT  JOINTS  —  LONOimSIHAL 
ABD  A0R06B  SLBBPBB0— DBOUUL 
OOINAQE,  &o. 

[27670.]— BEFSBBIHOto  Msasra.  Lanchsrter'a 
Qobert's,  and  Harvey'a  letters  at  various  Umsa  ta 
.he  above  subject,  will  yon  kindly  permit  DSlo 
lay,  that  when  I  became  a  civil  engineer  (oat 
.ban  forty  years  ago  if  memory  servea),  all  joiiH 
irere  directly  supported  by  aslceper  beneath  tbs^ 
;et  the  jarriDg  and  bumping  was  then  wocte  thsa 
t  is  to-day,  1  do  not  belitve  this  oan  be  ound  fay 
k  reversion  to  the  old  system  of  joint  aleepoa 
jnite  the  oontrary.  Little  by  liule  engineen 
■ere  induced  to  diacard  it,  and  adopt  the  aospeid*! 
ioint.  It  is  probable  that  long  eiperianse  has  dt- 
coQStrated  it  saperioriiy  to  tba  profeaaion.  Ti» 
ihock  felt  in  passing  from  one  rail  length  IB 
iiB  next,  cannot,  I  fear,  be  entirely  overtomej  it 
s  inherent  in  tha  eyatem  of  formmg  a  tiaaka 
ihort  pleoes  (oomparativel;;)  of  iron.  MsiJ 
ingineera  worked  at  tba  "  continuous  rail "  pnbbis 
(myself  amongst    them),   but    with   no   pnctioal 

it  may  seem  a  very  easy  thing  to  newnap* 
irreapondents  lo  dsvise  a  "  non-bumping  pi- 
lanenl  way;  but  let  them  try  to  reduce  thai 
.^soriea  to  practice,  and  I  think  tbey  will  r>« 
their  braina  considerably  before  they  ssooied.  It 
I  understand  Hr.  P.  M.  Huvey  aright  in  IstM 
274%,  be  would  make  tbe  joinia  tigit  tonmad] 
the  jolt  complained  of.  Would  he  ?  Well,  I  bin 
known  a  piece  of  permanent  way  aboved  onr 
laterally  a  eonpla  of  feet  and  mon  on  abotdtf, 
because  the  jointa  were  not  left  large  eDoBgk  <* 
allow  for  expansion.    Sa  mnah  fca  aloia  joiiti 


Jin.T  8, 1887. 
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BaBuding  loDBitndiul  Tsnni  arou  ilcepan^I 
tUok  it  wu  I.  K,  Brnnal  wbo  iutrodncad  Uie 
tonnil  on  the  Orast  Weitem  Rulva^.  Adjwbjt, 
hs  wu  th*  adTooata  ot  the  ijvtsm,  and  atnok  to  it, 
I  balisTa,  to  the  lut.  However,  u  laag  aga  a< 
1846  oi  1848, 1  well  rBmembaT  that  it  was  ODC 
axperieiMe  that  it  wai  euier  to  BDrfaoa  the  line 
with  ami  ilaepen  than  with  tba  lougitadinal  onet — 
I  meaa  to  keep  ths  lerel  and  aligoouat  trne  ander 
trtJBa.  Even  on  the  Gnat  Weal«rn  they  teem  to 
be  taoitl;  admitting  thii  now,  if  one  ia  to  jadge 
by  tha  qnantit;  of  "oraii-tie"  tiaok  thej  aie 
putting  down. 

The  unootheat  tnoki  I  haTe  ridden  OTei  were 

fi>h-plU«d,  with   joiata  between  riila.     There  are 

•ome  lOD^  linei  in  England,  but  oar  three  fiiendi 

nut  ba  nard  topleaue  if  thej  don't  Sod  man; 

■nwoth  enongh.  Wunld  not  Mme  angineera  in  pre- 

MBt  pnetiiM  giie  their  opinion  on  tbeae  matten  7 

jjjlih  many  yeare  tiaoe  I  retired  from  the  profetaion. 

^^I'B.  L.  G."  leemaqnitaaatiified  with  our  coinage, 

JSf  ibt^  ""^  meaanrea.     At  leaat,  he  raiei  agaiait 

^Kb    ■obititntion    of    the    deoimal     syttem.      Hj 

^b   cienco  haa  led  me  to  a  difCeient  conolnaioa. 

^    early    part    of    my    proteaaional   life    wia 

^■i  in  Great  Britain,  where  in  oompatation 

ji  d   the   oanal   doee  of   onr   abomiaable  lys- 

After    aome    years    I    moiad 

nmtry  wHetb  the  oorrenoy  wu  decimal,  and 

Igbts  and  meaanrea  alio  to  eame  extent.  Tha 

iina  afiorded  na  in  oalcnlation  waa  inatantly 

^  01  "  Britiabera,"   and  we  ooald  not  avoid 

uling  tha  eaae  with  which  poitiona  of  our 

,  oDDld  be  dona  now,  with  the  trouble  the 

I  operationa  formerly  entailed.     It  waa  often 

■tked   in  tha  offioe  that  ai  poundB,  ahillingB, 

1  penes  had  been  replaced  by  a  mora  oonvenisul 

Benoy,  it  waa  a  pity  ths  innovator*  had  atopped 

^rt  in  their  work,  and  nut  awept   away  onblo 

Bda  as  well.    Taking  onr  measaremeata  in  feet 

AhI  deoimala,  and  eompating  quantities  by  ths 

^mid,  waa    aa   aaomalona  and   veiatioos  there  aa 

here.    Sinss  tben  1  have  lived  where  the  deoimal 

fjateu  prevailed  in  its  entirely,  and  choagh  I  did 

Bot  work  there  aa  an   engineer,  I  conld  not  belp 

feeling  how  immeaaurably  loperiot  it  ia  to  our 

oonplioated  arrange menta.     Tnough  1  hare  done 

wl  h  rook  onttinga  and  ashlar  maaonty,  our  oot- 

zt    sooi  tables    purine  and  peraeoata  ms  yet.    A 

f      rel  of  barley  different  from  a  barrel  of  uata,  and 

■arrel  of  poUtoea  different  from  either  I     The 

It  triBing  oaloalation  is  rendstsd  more  onmlier- 

le  than  it  need  be  by  oat  baibaroni  eurenoy 

Aeligions  (?)  intoleranoe  baa  a  great  deal  to  do 
ifa  tome  people's  opposition  to  a  reform  in  one 
khmetioal  tables.  BeDaoia  the  Frenob  were 
llty  of  deplorable  sioeisei  and  irreligioo  at  the 
M  of  the  great  revolution,  theae  wiseacres  aeem 

Uon  between  a  decimal  onrrency  and  atheiaml 
Voe  remember  a  clergyman  in  a  preface  to  fail 
4k  objectiog  to  Pitman's  phonography  aa  "a 
Mking  horse  to  infidelity  1 ''  This  worthy  and 
OgliteDed  divine  has  been  long  linoe  galbsred  to 
.'  ^latheia,  but  bii  spirit  lam  tarry  ui  say  still 

(         Vangs,  Ennisooithy,  Ireland,  June  27. 


TSB  OOnPUNQ  aUSSTIOK. 

Wl.]— YOHE  three  correapondenla  (27446-6 

in  your  iatae  of  17th  June,  are  very  good 

1  of    difterent   upinioni    on    tbii  snbjeoL 

«t"  ia  very  oonfideiit  that  "Rover"  goea 

L^  bottom  of  the  quettion"  when  he  sayi, 

^  '-Bg  oonplings  sre  of  no  ms."     I  am  quite 

■k.  '  yon.  Mr.  Editor,  thoogbt  so  you  wunld 

lM^''>...>iDtsr,"  "Bover,"  and  all  who  hold  Uiii 
Tiew  of  naeleasneaa,  how  they  can  possibly  know  } 
Hutbereever  7et  in  Sogland  been  a  self-acting 
tooipetition  vrurthy  of  the  name,  or,  X  may  aay, 
even  a  lifting  gear  trial,  uor  would  Baglieh  raU- 
ways  ai  a  body  permit  a  fair  test  or  trial  that 
iroold  settle  the  queatioa. 

Our  Ameriean  ouuaina    have  a  very  different 

the  antomalio  ooupliog,  and  now  even  as  I  write 
they  are  seltlmg  to  work  (by  the  ji ' 


10,000  n 


e.)  t, 


Jarry 


identloal  linea  u  thoai 

one  **  Pioneer "  in  tbi 

ooiieapoddenoe  waa  referred  to  in  the  Houae  of 

Common*  at  the  time,  and  has  been  reprinted  in 

America  and  mnch  diiouaaed  there. 

In  this  matter  we  eh  all  Gud,  aa  in  ao  many  bene- 
fioial  and  praotical  inventioos,  America  onoe  again 
■hows  the  way,  and  tbat  tu  automatio  canplioga 
.  we  must  tUtimately  come  when  there  la  a  fair 
Seld  and  no  favour.  I  assert  what  I  know,  and 
on  what  I  have  aeen,  when  I  aay  that  self-acting 
oonpleis,  even  for  Uogliib  miacellaueoas  stook, 
can  be  provided   whish   will   beat   any  resord  in 

'- -t 

le  and  looser  lioka  are  meroif  _ 
aeu,  azid  a  rait-and-be-tbanlcfnl 


[27572,]— Is  answer  to  27837,  p.  417, 1  beg  once 
lore  to  atate  that  liability  to  ''  knock  waggon  end 
ut  "  does  not  exist  in  "  Silke'a,"  and  I  would  ask 
Rovec  "  not  to  take  ap  valosble  apace  by  making 
he  assertion  again.  The  plan  of  barbarously 
handling  frail  models  waa  also  ODoe  tried  upon 
mine  by  >  certain  booby,  fortunately  without  I 
damage,  and  oartainly  without  the  result  mentioned  | 
by  "  Rover."  I  beg  farther  to  aUte  that  one  of  , 
tbs  "  imperfections  of  my  coupling  conaiiti  in  its 
not  being  designed  to  fulfil  absurd  requirements, 
anch  aa  coupling  on  to  a  draw-bar  hook  in  the 
abaeneeof  the  oarreapond  ing  coupling  device. 

A  line  joining  the  buSers  when  comprsiied  to 
full  extenr,  gives  the  distanoe  at  which  the  frames 
of  my  coupling  are  fixed  on  the  carriage.  The 
lick  of  each  prujecta  a  certain  determined  distance, 
this  distance  being  somewhat  lees  than  tbe  length 
of  tbe  slot  in  the  frame.  Therefore,  when  buffers 
of  two  meeting  carriagea  are  rammed  home,  there 
is  still  some  space  in  the  alot  behind  tbe  link. 
When  two  oarrmgea  are  being  coupled  the  link  on 

slightly  oompreaaed  (tbie  oompcesaioa  corrsapond- 
ingtothateSecMdwith  tbe  present screwnxiupling), 
tbe  looking  piece  then  drops,  and  if  tbe  carriages 
are  oloaed  upon  one  another  atill  further,  tba  link 
simply  plays  in  the  slut  behind  the  locking  piece. 
Tbis  ooupUog  is  specially  deaigned  for  long  buBera, 
and  the  frame  would  in  each  oaae  aorreipund  with 
the  length  of  buffer  etook  used  with  it,  piojeotlon 
of  link  and  length  of  alot  remaining  constant 
measncea.  I  should  be  mnob  interested  to  hear 
opinions  of  ''Bover"  and  others  as  to  the  beat 
length  of  buffet.  One  reault  uf  the  Nina  Elms 
facca  baa  been  to  show  tbe  pablio  that  the  aon^ing 
question  Is  not  likely  to  be  deoided  by  the  A.U.B.H., 
any  more  than  Admiralty  patterns  are  likely  to  be 
ahoaen  aacotding  to  the  taates  of  sailots. 


OOICFOTTMD  SNGIKSS. 

[2757a.]— YODB  article  on  the  compound  ateam- 
engine  has  reminded  me  of  an  incident  which 
Btrongly  Llnstrates  tbe  slowness  of  the  Bngliah 
mind  in  ad'iptiug  anything  new  except,  aa  lomaonc 
lately  said  ia  the  "  E.  H.,'^  qoaok  medicinea. 

I  was  at  Rouen  io  1830,  and  went  over  the  iron- 
foundry  of  Ileaara.  Berber  and  BowoliSe.  They 
had  joat  pat  up  a  ateam-engine  to  drive  the  blowat 
of  their  blast  f  Drnaca,  and  I  found  it  to  be  a  oom- 
pound  engine.  I  had  a  book  knowledge  of  ateam- 
eaginea,  and  cipreased  my  aurpriae,  aayiug  that 
Wuolf  bad  invented  these  engiuea  many  years  ago, 
bat  that  in  Bogland  their  advantages  were  thought 
fallacious.    Mr.  BoBoliSe  laid  that  they  were  used 

reason  wby  they  were  not  used  in  England  was 
that  tbey,  of  course,  oost  more  to  make,  and  that 
in  England  coala  were  so  much  oheaper  that  eoo- 
uomy  in  them  was  not  so  much  conaidered.  I  had 
no  practical  knowledge,  and  could  aot  argue  the 
point ;  but,  with  insular  pride,  (bought  the  French 

aequent  viaile  to  Rouen,  aome  twenty-five  years 
afterwards,  I  found  reaaon  to  believe  that  they 
were  right,  and  that  wa  had  been  for  twenty-five 


Thi 


I  obstinately  w 


nng. 


'ork  till  some  three  yeata 
ago,  and,  from  what  Mr.  Ruwcliffe  said,  I  cocclude 
that  there  must  in  1836  have  been  at  Rouen  other 
oom pound  engines  at  work, 
London,  JiJy  2.  O.  K. 

SIBBBD   BOILBB  lUBBB. 

[37574.]  —  YOOB  oorreapondant,  "Bngioeet" 
(letter  27549,  p.  419),  criticiaes  my  letter  without 
Inlly  understandiog  tbe  subject.  Screwed  or 
riveted  studs  in  boiler  plates  have  been  well  known 
(or  mora  than  twenty  years ;  they  have  never  bean 
generally  adopted  fur  two  very  good  reaaona,  one 
being  that  drilling  the  necessary  holes  greatly 
weakens  tbe  plate,  and  the  other  is  tbat  tbe  inner 
snrface  of  tbe  boilat  is  ao  broken  up  aa  to  prevent 
proper  cleaning.     Tbe  object  of  my  experiments 

atuda  or  riba,  tu  test  by  actual  experiment  their 
exact  value  fot  tteam-isiiing  purposes,  and  to  de- 
vise a  method  by  which  the  neoeasary  projections 
could  be  produced  on  a  boiler-plate  without  weak- 
ening it,  and  without  interfering  with  the  amooth 
surface,  which  is  abeolutely  nectasary  inaide  a 
boiler.  My  claim  is  not  for  projections  into  the 
fire  space  of  a  boiler,  bnt  a  method  of  produoing 
them  which  OTeioumes  the  objectioua  which  up  to 
the  present  time  have  pieveuted  their  general  naa. 
Ilio*.  Flatehat. 

KOISBS   IX    THB   BAB. 

[27675.]— TRI8  and  ita  aceompanying  deafnes* 
(sooner  or  later)  baa  long  been  a  beU  nair  to  the 
audioal    ptofeasian ;     the    talented    lojinbM,    of 


Ssvile-iow,  whose  ODiqne  models  of  tha  anial 
tract  and  of  its  meobanitm  attract  oonaidstkble 
attention  in  tbe  Muaenm  of  Scrgeona,  Linooln's- 
ian-^elds,baTiDg  lost  his  life  daring  hia  endeavonn 
to  pass  as  an  eTperiment  a  gas  over,  otperbsp* 
even  into,  the  euataobian  tuba,  thta  being  one.ofttw 
senti  of  tbe  aural  derangement. 

The  late  Dr.  Gully,  of  hydropstbic  fame,  suffered 
uftoD  from  this  noise,  linnilui  auri'um,  and  be  told 
luf  he  thought  it 

gi.»ted  (and  therefore  impeding)  atate  oi  i^ue  aunu 
j>.irl.«.  Ministers  of  religion  and  of  medicine  find 
uiii.ilai  often  present  amongst  those  suffering  frem 
dnngaious  acute  disesses,  wbile  the  symptom  is  one 
frequently  proved  to  be  oaoafd  by  overdosing  of 
drugii,  notably  quinine,  a.  strikiog  illnstratiou  of 


imiiiiu  cataKlur — i.e.,  a*  drugs 
lymptomg  when  nsed  in  exoesa,  then 
symptoms  appear  from  disease  thoie 
I  in  uiscasacalcolaled  to  be  antative, 
iyraptom—-Le.,  cerebral  cangeatlon — 

__i ;._  >--"-■■  anna,  btyoiila, 

salts,  inlphni 


e,  belladon 


Ita,  mercury  b__ 

Itioni  aa  worthy  of  atuoy. 

Ths  I^ydney  Slapansar. 

A  aUBSTIOK   IH   0PII08. 

['J757G.]— Is  the  claaaical  artiole  "  Transit  In- 
trument/  in  the  Ptnn;/  Cydopadia,  by  the  late 
It'v.  R.  Sheepthauka,  retetring  to  the  aabject  of  > 
neriilian  mark,  Mr.  3.  thus  writes: — "An  obje  ' 
vbich  is  not  very  distant  may  be  seen  sharply  M 
meil  when  the  aperture  uf  tbe  object  glaaa/ 
rdu<»d."    The  sdviaability  or  otherwiae  of  ha'ji. 

\daiTuiitol  the  improved  defiuitluc,  and  appai  ^^ 
iliuiwned  focal  length,  gained  by  reduction  bnt 
ipertura.  With  my  own  instrument  of  aiirinoL 
.ure  and  30in.  focal  length,  I  >an  only  con 
ipun  one  terrestrial  object  (tavs  tree*)^  * 
*iill  not  more  disUnt  than  about  300  yar^V  """> 
,bo  tuU  aperture  I  have  to  draw,  tbe  *"?««- 
.cnbr  ao  far  out  in  order 
k'tad*  of  tbe  wall,  that 
'h;:.     Onredacing  the  ap 

,heu  slide  the  ocular  in  again  to  a  poi,^^^^.. 
jutb  wires   and   tbe   details   aro   fairly  -  aefin.^\ 

iimultaneously.    Itdoes  seem '"""'*' " ■---■--  ^ 

iber^ation  be  duly  correct4:d,  Lne  uniy  enect  or  a 
edudtioQ  of  aperture  would  be  to  cut  off  a  aertain 
imount  of  light.  If  tha  spherical  aberration  ba 
iijt  properly  corrected,  the  cenlroi  rays  have 
iftturally  the  longtr  focal  distance;  bnt  in  tbi« 
rxiKrimenttbey  seam  to  have  the  ilioTta: 

I'erhapa  some  of  your  readers  may  kindly  throw 
ight  on  this  aubjeot.  Oeorse  Hunt. 

ilopefield,  WeBtDolwiah,Jaly  2. 

PAIKTBBB'  OFTIOAL  BSB0B8. 

[i>7a77.1— Thbee.  are  some  terrible  abanrdttiea 
□  Bume  of  the  best  Academy  picturea  this  year,  u 
lu  Aitiole  in  Natare  points  out — rainbows  with  ths 
uliiura  in  a  fancy  order,  improved  on  that  of  tbe 
ipectrnm ;  soenea  where  tbe  spectator  faeea  tbe 
iuU  moon,  though  the  snn  is  over  his  right  or 
1-1 1  shoulder;  and  gibbous  moons  with  tbeir 
'  tfrminatur  "  sunward.  But  tbe  most  bopalsssly 
la,U>±  in  optics  is  the  bsautif  ul  picture  (024)  of  tjie 
lint  Act  of  ths  Queen's  reign,  "Early  Moraing of 
JUtli  June,  1837,"  of  wbiob  the  writer  in  Natura 
riiLe  not  perceived  the  full  error.  Tbestraigh^duk 
l>arB  nay  ba  meanL  as  be  supposes,  for  atrial 
^budowa  of  the  window  bars  in  a  fc^gy  or  dusty 
itiuosphere,  or  tbey  might  be  for  similar  ahadows 
aKSt  on  the  walls  and  woodwork.  In  tbe  latter  ease, 
wbsl  is  wrong  la  not  their  divergence,  bnt  ^eir 
atrsightness,  none  of  tbem  crooking  in  and  out,  aa 
"    ' — '■* hemonldinga  and  varyingautfaoes. 


It  for  I 


>rdast 


seeing  several  instead 
uf  only  one.  Such  thadowa  can  only  ba  seen  by 
su  eye  nearly  in  tha  very  plana  of  one,  ao  that 
whatever  tbeiT  number  the  same  eye  aan  only  see 
uue  at  diem  at  once.  B.  Il  O, 


HBTHOD        01 
FBLLIUQ  VBS8BL8. 

read  tbe  a 


.B  aome  years  aco   I 
It  of  time  to  working 


ktthe  first  bins 


}nlal  windmill  for 
J  promi 


.,...=.,  .....  ...,". .u.  ...  ".jy  look  in  theory,  it  is  » 

o*t  wasteful  way  of  utiliaiog  power,  I  bad  a 
nail  flat^ttomed  boat  fitted  aa  per  sketch  hete- 
itb,  and  had  sume  eiperimenla  between  the 
lAiiva  efficiency  of  a  pair  of  paddle  wheel  a  and  a 
liudet  something  after  the  plan  of  those  Mr, 
dc^hall  employs,  witb  this  difference;  that  tbe 
uU:r  expelled  by  the  piston  astern  waa  not  drawn 
I  uftei  the  piston  oa  lis  return  stroke,  bnt  wu 
ipplied  through  a  continuation  of  the  cylinder, 
leu  to  tbe  bow.  Mr.  Hatsball's  arrangsmant  Is, 
I  tiia  way,  a  m~' ■-  ---i    --  —  -t-  t-.t 
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Fnm  tb<  Moond  and  third  eqaitioni : 
^-     -L        'or.  SP/ 

I  "  -i/  ~  T         "  V  -V 

-L  =  -i_  -  J.  -L?/*  _ 

r         2/1        /      ""■"     P  -/i 
Thtie  g>*«  tbQ  ndili  io  known  qnuititt«,  and 

from  them  (r>  -  I)  u  tndily  tooaa  by  the  fine 

equtioD. 

If  ;beth*T»tioof  the  radii,  that  iii/r: 

'/ 

Oiderio    TitmL 

ORianrAii  blbotbio  BXPsancBHTs. 

£!7fiB&,]— In  jonr  iuue  of  the  Ut  iiiat.iialetter 
DDtler  the  aboie  heading,  giving  the  detaili  al 
oertain  eiparimenti  made  by  ile  writer,  Perhapi 
it  wiJI  be  well  for  the  wke  of  lome  of  yoni  leaden 
thkt  I  abonld  add  a  tittle  of  my  eipeiienoe  in  the 
•une  diieotiaa,  and  leave  them  to  judge  the  conne 
tiiej  pref  ei  to  adopt. 

Fint,  then,  let  me  >ay  that  I  find  the  Ciedrada 
■tcel  tnhe  aniwen  very  maoh  better  thaa  gM  pipe 
■      tor  hollow  ipindlea. 

^  Seoondty,  I  find  metal  diiviDg  wheela  fur  the 
"fc  paitiaalar  parpoie  are  mnoh  better  than  wood.  I 
Bf  nrn  a  V-gioove  in  their  edge*,  and  then  fit  into 
hii  groove  a  ring  of  indiaiubber ;  it  lani  far 
Yeetei  than  doea  the  gined  leather. 
IJhirdly,  I  find  it  deeirahle  to  iirniih  both  aide! 
SKhe  glaaa  diaoi.  It  it  neceiiacy  to  do  lo.  Cei- 
OtEy  I  don't  n*e  the  naaty  paroffia. 

arthly,  I  nae  ten  to  twelve  Ihreade  ol  very 
■ire  lor  eooh  brueh.     "" ' ' 

II  win'"-'' »  ''•* 


The  reaiDD  for  niing  ■ 
.  ..ms  one  or  more  of  them  i> 
i   metallio   oonUwt   with   the 


iffbtakeT' 
lt.i*  th? 


(ore  to  escape  t- 


with  n 


y  of  the 


Dn't  Tamish  the  aeotor  where  the  brnah 
ia  part  nmat  alwaya  be  kept  ulean.     If 

_j  points  ate  attended  to.tbemoDhiae  will  never 
■a/B^o  freely  eioite  ilaelt  when  it  a  tanied  roHnd. 
^^orrowed  eioilement  i>  neier  reqoired  with  a 
-^   properly  eonatruoted  macbine. 

The  action  noticed  ia  reapeet  to  the  eleatrieity 
Doming  on  and  gQ'ug  away  with  a  raah,  in  the 
machine  having  a  fixed  plate  between  the  levulv- 
iog  pUtea,  ia  a  change  taking  plooe  in  the  electrical 
eouditioD  of  the  porta.  It  will  be  found  that  the 
ohaige  or  oarrent  in  the  ontaide  cirouit  beoomea 
ploj  and  minna  alternately  with  aboot  eaah  five  or 
lix  revolntioDa.  Mr.  Thomu  Gray,  C.B.,  haa  had 
one  of  thei*  machine*  for  more  than  two  yeara. 
Be  properly  oalla  it  hii  altcniating  earrent 
maebina. 

A(  totbe  "  Wimihorat  bnndle,"  initead  of  "my 
•ingle  fine  wire,"  I  really  doa'tlcnow  what  to  aay— 
it  tnrpiitea  me ;  but  then  lome  maken,  I  know,  do 
Ue  and  ael]  aunply  outrag^one  produotiona,  and 
eoU  them  anything  they  ohooae.  It  moat  be  that 
the  writer  ot  the  letter  in  qaeation  hai  been  nn- 
fortnnately  mixed  Dp  only  with  Uieae  faulty  pio- 
dnctiona;  for,  let  him  look  at  the  Urge  Tft.  machine 
made  for  Kensington,  and  he  will  find  brnahea  amall 
enongh  ;  the  tour  briuhea  together  weigh  leu  than 

luge  machine  at  the  Boyol  Institatiou  weigh 
together  leaa  than  foor  grains.  I  could  name  some 
others,  bat  then  they  are  with  private  ownera,  and 
thoee  I  mention  ore  quite  enongb  to  settle  tbs 
boodle  part  ot  the  baainBt*.  J,  W. 


[27686.]— What  U  meant  by  "new  aeaion's 
teas,"  and  when  ii  the  aeaaon  for  tea?  In  the 
■pliDF,  I  aappose,  oa  the  oropa  generally  arrive 
bare  aboat  a  little  after  midaommer. 

Will  Mr.  B.  B.  Peal  kindlv  aay,  and  alao  give 
■Ome  information  aboat  Uejlon  teal*  whioh  has 
apparently  been  the  oanae  of  extraordinary  atale- 
mente  in  the  papera, 

Tarv  little  ootioe  bai  been  taken  of  a  rather 
nmorkable  performaaoe  which  was  brunght  to  a 
eoDDlotiOD  on  Saturday  evening,  Jane  26.  The 
JVoyuiu,  belonging  to  the  China  Shippers'  Untoal 
Btuun  Navigation  Cumpany,  brongnt  the  fint 
eorgo  ot  new  aeason'a  tea*  atter  a  quiek  run  ot  ItS 
daya  from  Hankow.  Bat  tbia  ia  the  point.  She 
pused  Dover  at  a  quarter  past  1!  p.m.,  and  reached 
uraveiend  at  a  quarter  past  b,  and  entered  the 
Boyol  Albert  Duck  at  about  7  p.m.,  ateamiDg 
-*■ — t  In  tfarongh  the  new  deep-water  entranoa. 
.  .._  =__  .1.^  dock,  her  oargo 


Ten   mi 

waa  being  discharged,  and   _,_ 

the  oheaU  being  slung  on  the  quay,  samplaa  were 
•o  the  rail  to  Condon,  It  may  be  meutioned  that 
the  veaael  entered  the  doak  three  honn  after  high 
water,  although  drawing  over  22ft. 
'T  this  it  Job" 

iering  what  tl  .,  . 

ft  paitoimaooe  60  yean  ago. 


BXSB0I8BS    nr      PBAOTIOAI.    ABTBO- 

aomt  fob  bbqisnbbs.— ix. 

The  Trakbit  :  Its  Bbbobs  akd  Adjubt- 

[37687.]— Tai8  initrument  oonaitU  of  a  tole- 
loape  fixed  at  right  angles  to  an  axia,  which,  being 
placed  level  and  dne  G.  and  W.,  eantea  the  tele- 
ioopa  to  revolve  in  the  plane  of  the  meridian.  In 
the  eyepieoe  are  fixed  wires,  generally  6  or  7,  and 
'  'natrnment  being  let  on  a  ttor  or  other  objeot, 
imet  are  noted  oa  it  pastes  over  each  wire ;  a 
I  of  the  transita  it  then  taken  at  the  tranait 


Mean  of  Wirea 

RjL— Mean) 
Approximate  > 
Cloak  Error.  J 


The  above  reqairementa  can  never  be  exactly 
falfilled,  and  as  it  is  impossible  to  prodnee  perfect 
sdjuatmeut  mechanioolly,  the  amonntof  each  error 
ia  aseeitained,  and  suitable  correotiont  applied  to 
the  Obaervationt. 

I.-CoUimation  error. 

Dae  to  the  optical  oxia  of  the  tetesoope  (La.,  the 
line  patting  through  the  oeotre  ot  the  objeet-glait 
and  the  middle  ot  the  central  wire,  or  rather  the 
mean  ot  the  vires)  not  being  at  right  angles  to  the 


{\)  By  a  Meridian  mark. 


Fob  Colliuatios-  Errob. 

(fly  iUridiaii  Mark). 

Distance  betweanwire  and  mark, 

oircle  B.  (d.) 
DisUnoe  between  wire  and  mark, 

cirola  W.  td.) 

S«-kS 

^1 

1  (J.  -  d,)         - 
Interval  of  wires               = 

diviiiona  if  either  be  uaedj. 

CoUimation  error  ot  middla  wire= 

-Observe  a  diitant  mark  with  the 

Cirola  Batt 
cirola  of  the 

Bast.    Eatimate  or  measnta  the  dii 

tanee  (<!,)  of  the  central  wire  from  it,  in  termt  ot 
the  interval  of  central  wire  from  the  next. 

Raveree  the  instrument  on  its  pivota  B.  for  W., 
and  again  note  the  distance  (d^). 

Call  J,  and  d.  +  01  -  SI  the  mark  it  B.  or  W.  of 
the  wire. 

Then  i  diSeienM  of  the  two  diitaooet,  \  {d. 
—  d.)  ±  the  diiunce  of  the  central  wire  from  the 
mean  wire  [see  "Rednction  to  mean  wire,") 
X  value  of  interval  of  wire*  in  aeoondi  of  are,  is 
the  error  {i). 

Find  the  volne  of  iC^.  -  ^•)- 

Holtiply  this  by  the  vslne  of  the  interval  ot 
wirea  in  seoonds  of  arc,  giving  the  error  of  the 

Add  it*  correction  to  mean  wire,  giving  x.  Circle 
Baat. 

The  distance!  d,  and  d»  can  be  meaanred  by  a 
mioiometer  on  the  eyepiece,  or  obtained  by  eatima- 
tion  as  indicated  above  in  termt  ot  the  dittance 
between  the  wires  of  instrnment.  The  value  of 
the  micrometer  divisions  or  the  dittance  between 
the  wires  in  time  ia  easily  fonnd  by  the  transit  of 
a  star  and  converted  into  seconds  of  are.  (See 
"  Determination  of  equatorial  inteivala '']. 

If  a  horiiontal  loale  be  obaarrad,  at  ■  Heiidiu 


mark,  at  a  known  dl*tano«  awaj,  the  t>Im  of  lb 

divitiem  in  leoondsof  ore  oan  b«  at  ona«  eoMpottl 

(S)  By  lefiection  from  IfereDty, 

Fob  COLLIHATIDN  ASD  LBVEL  BSBOn 

(By  cefleotion  from  Meronrj.) 

COLLIHATION  BSBOB. 


Oistanoe  between  wire  and  re- 

flection,  oircle  But  (da) 
Distance  between  wit*  and  nSeo- 

tion,  oiiole  West  (d.)  = 


..  IS8 


CollimatioD   error  of   middla 
Correction  to  mean  wir«  ^ 
CoUimation  erroi  (z)         "    „   CirdeBi 


1  the  Taflaotion  bB.« 


Observe  the  refleotion  of  wire*  from  metoaty. 
Circle  B»t. 

Bstimata  or  meainra  the  distance  betweas  tk* 
central  wire  and  ita  refiection  (d,)  in  term*  of  tta 
interval*  of  wires. 

Keverse  tba  inttmoient  and  again  eatisuta  m 
meaenra  dittance  (d„). 

Call  d.  and  d«  +  or 
W.  of  the  wire. 

Then,  1  (d.  —  d.]  +  the  dittanoa  of  eeutnl  win 
from  mean  wire  *  value  of  interval  of  win*  h 
■econda  ot  arc,  is  the  error  (x). 

Find  the  volne  of  \  (d.  -  d,). 

Multiply  tbia  by  the  value  of  the  inltml  irf 
wires  in  seoonds  of  are,  giving  ths  «iTiir  of  tbt 

Add  its  correotion  to  mean  wire,  giving 

To  correct  this  error,  if  of  anfficieut  ome 

Move  the  frame  carrying  the  wire*  by  i 
the  screws  near  the  eyepiece. 

2.— Level  error. 

Due  to  the  exit  about  whioh  the 
moves  not  being  horiiontal. 

To  determine  this  emr. 

(1)  By  lafiection  from  Heroor;, 

Level  Brbob. 
Distanoe  between  wire  and  reSec- 

tioa,  circle  Boat  (d,) 
Distanoe  between  wire  and  refleo- 
tion,  cirola  west  (J,)  = 


velet 


"iy) 


This  is  carried  oat  in  jnit  the  same  -ilfftT  a* 
the  determination  of  C!allimation  error. 

Then,  -  H,d,  +  da)  x  valneof  interval  of  wilM 
in  tecondi  of  an  it  the  error  (y). 

N.B.— By  thit  method  the  error  of  CoUitttia 
and  level  are  aenally  determined  at  the  oom*  tBi. 

(2)  By  the  level. 

Fob  Level  Bbrob. 
(By  spirit  level.) 


Dittance  of  centra  of  babble  from 

centre  of  level  (d.) 
DistsDce  of  centre  of  bnbUe  from 

centra  of  level  (d.)  . 


.  ISS 


=  3:  i,  1, 


Level  error  (y)  = 

Place  the  ttriding  level  on  the  pivots  and  art* 
the  dittance  ot  the  babble  from  the  centre  al  Iht 
level  (d,).  Circle  Baal. 

Reverie  the  level  Bast  and  West  and  again  nota 
dittance  of  bubble  (</■). 

CuU  d.  and  dv 


utfaebnbbleu  W.  eti. 


Then,  t  tbe  aD 
X  value  otdivii 
in  question  (y). 

Find  tbe  volna  ot\(d,*  d.). 

Multiply  tbia  by  the  valne  inieaaodi  ottnrfa 
dlviaion  of  tbe  level  giving  the  onw  (f). 
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of  tbe  diviaioDi  of  U 


Half  ths  Bum  or  iJiSerenoo 
BDmbeciDg  of  the  aoale  diviiion 
0>a  two  eQdB  of  the  babble  givei 


i  thit  t! 


■eked  i 


ir  will  f oTM  from  t,  bone. 
,  whiah  WH  hedged  with 
kQ  rnefnll;  ooatemplBtiiig 
ora  up  gruund  und  bioken 
lity  of  the  death  itraggle. 
^,   whioh  waB  f OQDg  aod 


POISONOUS 
[17588.]— Java  mod  ths  Archipelago  genenllj 
U  the  ocDtre  of  poisnag,  aaimal  and  yegetable,  aad 
BO  nwKB  m  so  prone  to  make  me  of  tbetu  <u  the 
Tsrlod  tribes  gronped  under  the  general  Dame  of 
Halsy.  Tbe  '' kris,''  or  Berpentine  dagger,  wbicb 
bai  become  almost  a  symbol  ol  treaobery  and  tc- 
Tonge,  hai  a  terrible  reputation  ;  but  from  my  own 
oliierTatiOD  1  alinoBt  doabt  if  it  ia  ever  poltuned  at 
•11  in  the  teal  UDse  of  the  word.  The  Maloy  never 
Crinds  the  kiln,  bat  is  alwayi  cabhing.the  bMe 
with  a  green  lemou  or  the  juice  of  a  young  piae- 

lemoie  the  mil,  but  a  thicker  ooat  iUBoeedi,  and 
io  time  a  rosgh  damascene  IB  formed,  with  a  nolohy 
•dge.  and  tbe  effect  of  a  wunnd  from  a  weapon  at 
thii  lort  need)  no  explanation  to  aoyone  wbo  haa 
■uSered  from  a  mity  nail  or  needle.  The  poison 
Oif  tbe  iLimpitau,  or  Mow-tnbc  dartK,  is,  however, 
Tery  real,  Tbe  Bataks,  that  siagnlar  taee  inhabit- 
ing Central  Sumatra,  and  the  only  known  people 
Who  eumbine  CLtnnibaliam  with  olviliiation  enough 
for  a  written  alphabetical  language,  are  very  ekil- 

as  tree,  and  the  other  an  allied  ijieeies 
''ringgm."  The  juice  of  thii  latter  is 
Ent,  and  bume  tbe  skin  like  boiling  oil. 


e  risk  to  the  ejei  ifl  bo  great  that  i 
rally  allowed  to  aUnd.      This  tree  proba 
riae  to  the  fablei  aboab  theupaa  ("upu 
LDeao    (or    poison    of    any    kind).     The  upaa 
n,  however,  requires  to  be  used  quite  fre'-   — 


Curiously  enough,  1 

hen  giiM  fail 
lies  of  the  "oi 
luud  in  the  i 


Jy    black    lesin,    qnite    I 
I  is  obtained  from  a  spec 
n  of  bright  red  frail,  tl  .  _. 
ontaining  a  nnmber  of  aeeda  : 
pulp.    The  eSacta  of  this  are 
1  the  Balak  creep 


had  to  l»ak  on 
!  to  biu  agin  the  trees." 
cattle  are  uoafleoted  by 
en  seen  them  eating  the  leavea 
1.    Tbe  usual  boah  remedy  ia  the 
ijeboy,"  a  species  of  Arnm  always 
me  locality.     The  small   leaved 
„    „  imarkable  fur  being  only  haimful 

when  young,  the  leaf  uf  tbe  fall-grown  tree  being 
quite  dsFoidoF  atingi. 

While  on  thia  anbjeat,  a  hint  to  some  of  your 
readers  who  may  happen  to  lire  by  the  aea,  and  tu 
be  annoyed  at  night  by  oats.  Get  a  few  fresh 
taihih,  ont  them  up,  fry  them  In  greaM,  and  dia- 

ind  they  will  give  no  more  trouble.  This  reoipe 
[  had  from  the  late  Frank  Backland. 

Tukanr  S«al. 

OAS  KEFUSB  A8  AN  INSBOTIOIDB. 

[273S0.1— I  CAS  thorongbly  ooriobotate  tbe 
>pinion  of  "  Hottua  "  on  the  valuable  properties  of 
gaa  lime  properly  applied  to  land.     In  a  fresh  Btat« 

of  growing  vegetation  ia  killed  outright ;  but  under 

application  of  this  chemioal  produut  is  moet  re- 
muuerativeas  an  iaMcticide.  There  are  a  number 
of  localities  ia  our  Northern  counties  where  oarrots 
■re  devoured  before  obtaining  half  their  natural 
sice  by  the  larva  of  tbe  carrot  Qy,  myriad)  at  small 
maggots  boring  through  tbe  roots  till  dried  up. 
This  pest  has  been  long  ago  described  b;  the 
apecialiat  on  Agricultural  Entomology,  Mies 
Ormcrod  aa  Psylomia  Rous.  She  used  -'aoluble 
pbeuyle''  with  eflect;  even  infected  ptanti 
teioreted.  Two  years  ago,  1  happened  to  be  stay- 
ing at  a  bouie  where  the  old  Scotch  gsideosi  wai 
lamenting  to  me  that  he  could  never  raite  ■  narrot. 
and  asking  ilf  I  oould  recommend  a  remedy.  Fui 
tome  time  I  had  been  thinking  of  gas  lime,  having 
beard  many  simiisc  complaints  from  otber  men, 
who  hsd  tu  buy  carrcta  at  a  distance,  although  they 

eiperimeut.  It  was  autnmn,  and  I  told  "  Hac  " 
directly  be  bad  got  tbe  bed  ready  fur  the  future 
seaaoD  (abont  Oelober)  to  prucure  half  ■  large  cart 


BEFLIES   TO  QUEBIES. 


*,*  In  IMr  muM 
indmrntm'  tfAtqi 


,   -Htmnontnm.— 

think  thit  Ihobla"wrongoi 
cmething  or  other,  beoaui 
Whetl 


I   that  n 


If  "Que 


i"(p.420}abaat 
1  p.  87,  I  said, 
tea  no  diSereaea 
refer 


and  endeavoni  to  understand  the  fi 

u  I  (aid  aimply  if  bis  reeds  vibrated  fraelf 
throngh  the  B[>ertnre»  in  the  open  air,  they  ought 
to  the  same  when  the  pan  is  closed  and  they  ara 
their  wini  ■'la  that  matter"  it  makea  no 
difference  whether  broad  or  narrow.  It  seemi  now 
bat  the  pallet  apertures  uf  the  bottom  octave  of 
,8fl.  were  act  large  enough;  bat  the  aSair  baa 
tnded  happily,  for  "Queen"  is  aatisfiod  with  hia 
jarmonium.  He  now  aaka  whither  there  is  any 
ilifierenaain  themakeof  pans  fur  broad  andaarrov 
reeds  7  There  is  a  diHerence  ia  the  make  of  pans 
from  different  makers,  and  also  between  thoae  that 
are  solid  and  thotetbatare  built  up  ;  but,  provided 
the  apertnies  are  large  enough,    broad  reeds  can  I 

uaed  on  any  pan.      Whether  tb ■-'" 

reaulta  ia  that  oaae  ia  another 
where  the  saperiority  of  the  Hnital  oi 
ubannela  are  proportioned  l< 
effect  dsiied.— OBaANON. 


eld  the  bert 
ler.    That  if 

the  reeds   and  Ike 

[B3D00.1— St«»m.— Tbe  engine  ii  noD-aaadeii- 
sing,  and  haa  very  short  steam  paaaageL  I  wish  ta 
know  about  how  many  feet  per  minnte  or  hour  ihe 
would  use.  Huoh  obliged  for  youi  answer;  bat 
what  amount  ia  SSlb.  per  horie-poweT,ai  I  know  not. 

'-C.  A.  Bbkby. 

[62M7.]— Ool<"»r«  ro.a.)— What  do  you  mean 
by  "  priot  atainl  ?  "  If  printing  ink,  nae  torpen- 
tine.— SX. 

BI24fi8.]— Air  PTop«Ua>.— Tbe  only  device  that 
appuantly  auit  "  B.  A,"  ia  a  blowing  egging 
or  oae  of  tbe  aJr-pumpa  oaed  In  modem  r^iguat- 
iag-maohinei, — 6.  D. 
1 62«S.]— Bookhlndlni.— Why  not  nse  it  Um 


^^  aeen  the  Balak  creep  up,  sumpitau  in  baud, 
,<^»  here  a  troop  of  gibbona  were  yelling  their 
i!^^  '  ehorUB  from   a   lofty  tree-tup,  and  Boaicely 

("Vjil  a  minute  elapsed  between  the  despatch  uf  tbe 
.J0Q^'  and  the  crashing  tall  of  the  struck  ape. 


Jto  the  gigintia  and  formidable  speciesol  ora: 

W^'fi   '  paralysed  by  t'/o  or  three  of  theee  tiny  dai 

^J^lue   uf    the   iiv''il  famoua  poisons  of    Java   is 

^•*iSft»ined  from  t;'S  bamboo.    The  young  ahooU  of 

tbe  nana,  wher  ^hey  first  appear,  are  coveted  with 

fine  brownirk  nair  ;  this,  under  a  powerful  mien 

S,  Boope,  appt'i'i  as  bayonet-like  spikes  of  silei,  ii 

\6niiely  fHrp,  and  I  think  hollow,  though  I  ami 

'^t  be^.niteaure.    This  hair,admi(iistered  daily  i 

U'  quantities  in  the  food,  bricga  on  nlceratic 

Sm    bowels,  aimalatiog  malignant  dyaeuter 

"  Notion  must  be  of  a  mechaaioal,  rather  thu 

^»1,  nature,  juat  aa  with  the  terrible  effect  c 

^of  the  spores  of  the  common  puff-ball.    . 

V  dreaded  by  tbe  Dutch  and  all  Snropeai 


iff 

ound  2ft  deep  sp 

ead  the  lime 

fill  up  with  the 

lone  all  the  wint 

nslly  with  the  fork,  so  as  to  luoi 

s  product  to  ev 
e  fully,  and  on  t 

lt's  viait  to  that ) 

>UBe,  old  -Mao' 

took  me  t 

kitchen  garden 

to  "how  me  an  n 

not  worth  while  using  such  stuff,  which  will  sooa  , 
lose  ita  colour.  Letter  the  label  without  niiag 
mything ;  but  getting  a  good  impression  :  rub  into 
jiat  a  little  go^  si»  mixed  with  yellow  oehce,  aiw* 
when  tacky  dust  on  Bessemer  powder,  or  oney  V' 
the  brontes,  and  wipe  off  when  dry  with  a  h/orJ'^ 
foot  or  a  bit  of  oc 


satha  among  European  plantei 
jentery  and  diarrhcea,  were 
aboo-hur  and  the  jealouaj  of 


kllydi 


^f-'-D. 


QtioD    of   the    Burmah  nettle   ti 
-  ..calls  the    atiugiog   tree    of  Aiistralia. 

i'hb**'  ■"  '""'  varietiea:  one  {Laporlea gigos) 
^MO.  ^  »11  along  the  east  coast  from  Sho^havi 
-  ^joi  wards ;  it  gruwa  only  on  the  richest  aoil,  ai 
-i^f'  (-1  is  no  surer  sign  of  good  "  sugar  l>ind  "  tbi 
ii'^t'dance  of  stinging  tree.  It  is  sometimes  a  tn 
a  »  ,Jft.  or  more  in  height,  with  thick  bark,  and  tl 
jBi^'^d  so  soft  as  hardly  to  deserve  the  mime  ;  b 
je**^'?  it  >•  a  large  sbrub^  with  leaves  lesembliJ 
.   ^^1  pumpkin— ruQgh,    hairy,    bright    green,    - 

^,  *n(time»  a  foot  across.    The    atioga    s 

T-»T..derBide,  and  easily  eeen  by  the  naked 

.«l>.._  .-,«  I  t,>r,-,:a  ,p.)  i,„iBh ■ 

"■  -■    -d  polished    ' 


bed  of  Altringbam  carrots.    There  they  wi 
lichgreen  fulisge  of  stont,  healthy  proportions,     i 
ent  an  account  of  my  suceesa  to  a  loual  newipaper, 
vhere  tbe  City  Oaaiimeter  Company  road  It,  and 

ng  ont  printed  memos,  to  our  borticultariila.  The 
'ae  liquor  iniecticide  must  be  plcntifnlly  diluted 
vith  hot  water.  This,  when  oold,  and  further 
veskened  with  cold  rain  water,  can  be  n*ed  with  a 
lyringe  for  all  hard-wooded  plants,  equirting  across 
iiem  ao  as  to  avoid  wetting  the  roula.  Boa. 


OarbnllD  Aotd    a*    a  Safernkid  Acblnit 
Inaeota.— Many  people  do  ' 

they  can  pietect  themsel' 
sgiinst  the  bites  of  gne 
Weak  carbolic  acid  spoogi  .  . 
and  in  some  cases  the  oluthiog,  will  drive  away 
the  whole  tribe.  A  great  many  cbiid.-enand  — ■■ 
a  few  adults  are  tormented  thruugboat  the  wl 
summer   by   minnte  ^  "*    " 

gardenson  this  account.  C 
protection,  for  we  have  seen 
ankle  bad  been  stung  thi 
seriously  that  for  days  ihe  ( 
id'W.     il1l"lil'ii'^^3^■:'^ 


id  thruughoat  the  whole 


great     swell log,    of    the    glands     of    the 
pit ;     but    on     tbe    borae    it    produces    abi 
mania  and  death.     I  wag  once  traveraii 
■ora b  near  Cape  Byron  when  I  heard  si 
•bead  that  fearful  cry  which  nothiuj 


ough  the    stocking  sc 
[ted  according  to  oui 

.  idioiottsly  usea.'*1rlra  'aafeat 

keep  a  saturated  solution  of  tbe    aoid. 

[on  cannot  conUin    more  than  S  or  7  per 

and  it  may   he  added   to   water   nntll  the 

smells   strongly.    This   may    readily,  and 

perfect  safety,   be  applied   with    a  iponga. 

way  from  the  ■Ules,  which 

'--  '' — 1,  and  it  eveuieems 

oourge  the  A.friean 


le  leaf,  u 


eaf?— Glare  the  p 


a  bjnri^ 

infr* 


[62468.]— aoinpona»tedPenanIumft^J*»jJ*j 
na  pendulum  ;  but  a  cap  of  braas  oouli*.^'  4a  \a 


...  -l^ogitator- 


DayO. 

qua  pendulum  ; 

secured  to  tbe  glas 

plaster  of  Fsris  mi 

water.     H  neoeaaary,  i^ic  ou  ui  •.a^.y 

suppose,  ba  increased  in  diameter  ton^  3,   ^"     ■ 

-  ■-•—  thread  be  turned    on    It,  t'tdIi.  " 

thread  la  the  oap_ and  tta^^M.O    le       ana. 
named,  woald  make  a  fast  job. — ita.pjJ^' 

[62473.]- Knaine  auary-"'^;;**^  of  "uilarly    to 

reet— the  average  nresauro  1  ■— .'^'"'^*a».'w  *"''  '"'"■ 

--  back  pressure  in   h.p.  c-n.  l.p.  oylindSimptom  of  a 

I  between  cylinders,  wh,':lmder,  less  th^>aa  very 

Jitfae  engine:  the  erro"**"   vanes  coniiderad  seven 

■        '     -   to  nolV°''"'°""r''™''*'*"^  ^*^ 

inder  If  'M  it  (on  my  part).    TbBUid 

-  "--^tlllb.— r ' 


.el 


s  back  presance  oi 
ar»— it  y 
itick  to  It 


I   21b.orHlb.n 


„..  _  piston.    Re  bookB  for 

Italia' SO*"'  mathematician,  and 
Iteudne  "  is  as  good  as  any,  per- 
otiy'a  and  "Saxtons  worka. 
Ige  '  you  must  beii*"!j  <^  matter  of  book  know- 
ancf  ahow  what  yoi^repared  to  launch  out  a  bit 
DpiniODI  in  "  h<A"i'w  and  the  reasons  foryonr 
Briatol.  ^""       eiaminations.- T.   0, 

[62474.1  —  Fw 
opinion  never  al^    Zinc*-- "  Hay    differeuoe    of 
diction  aa  appe'«f>"  *"■  \  but  anrely  such  a  oontra- 
not  a  diflerei*«,n"i".»l'is  heading  on  p.  827  ia 


loabt,  all  i^adera.  Those  wbo  replied  are.  no 
nust  be  v**""*"*  ge''"e»"' ;  S"?"?'."*  .,"* 
o  know  '"""8.  ■"'■  "  "onld  really  be  intereatlng 
i.tn  irwhether  the  bard  ted  deposit  on  the  lino 
-.*  a  bichromate  cell  is  "chromic  alum  "  or  "mer- 
cury cbtom  ate."  There  are  six  replies,  and  I  should 
think  the  querist  must  be  fairly  puuled  by  tbe 
advice  offered.     Where  is  "  Sigma''?— MAO.  B8T 

[624SI.]— Maaanrlnff  Taper  Tanka.— I  doa't 


'4t 


thmk  this  oan  be  easily  di 
with  so  many;  galioni  ot  water,  having  a  wand  on 
which  the  height  can  ba  indicated  for  future  nae  ; 
but  "B.  L.  G-"oreomeatherofonrmatbeinaticu 
readers,  oan  perhaps  tell  you  it  it  ia  pOMible  to  work 
soeb  a  *nm  by  aiiUuneUo^^KUK, 
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[62892.]— Sprinw.— Here  ie  a  qnery  whioh 
givee  no  particulm  u  to  how  msa;  tanu  per 
roinnte  ue  leqnired,  uid  tlao  poll.  Tbeis  ii  no 
diffioulty  in  mikine  ■  dram  Tevolve  for  hftlf  a 
mmnte  if  it  b«i  to  db  but  very  little  wotk.— T.  C. 
BriatoL 

[6269!.] — Bprlnva- — In  tba  "melopioao"  there 
ii  a*priDElSft.loag  bj  2ia.  wide,  cooUiiiied  in  a 
dmai  bio.  in  diunetec  >ud  2iiii.  de«p;  thle,  Mting 
on  ■  idiaU  ge*tine,  keepi  k  bir  in  mpid  ouilUtion 
(fiO  pec  Hoood)  to[b&lf  ID  •- *  ---■■  -=--•■-- 

8.  BOTTOHE. 


o  hour  at  eaob  winding.- 


[62693.] — Dnretlon  of  Troploal  TwiltBlLt.-^ 
"Reyiiioiid'i"iiiffioi]lt;  probabl;  iniea  from  tbt: 
fut  chat  what  aitrODOmeiB  sail  twilight  practical 
people  wonld  verj  probably  oall  night.  Par  in- 
itanoe,  at  no  time  nnlil  aft^r  the  SIst  of  this 
month  ia  tbe  bod  mora  than  18°  bflaw  the  horlEon. 
Thciefore,  according  to  aatronomera,  the  darkeat 
night  we  are  now  having  ia  onlf  twilight,  latting 
from  snoast  to  aanriae.  (See  "  Aatronomiiial  Note- 
(or  Jdy,"  p.  406,  "  H.  M."  for  July  I).  Probablj, 
moat  peopla  wonld  oall  it  night  when  they  can  ni:i 
longer  tee  the  time  hj  their  watoh,  or  read  a  letter 
in  the  open  air.  Here,  ia  England,  we  are  gene 
nil;  eenaible  of  a  rapid  diminution  of  light  during 
abont  a  qnatlec,  or  half  an  hour,  at  abont  4.30  p.m , 
in  winter,  np  to  9  p.m.  in  tnmmer,  that  ia,  aboac 
half  to  three-qaartert  of  an  boar  after  lantet.  Thi> 
moat  dating  "poetioal  lioenae"  ooonra  in  Lotil 
BeaoDnaSeld't  "Popaoilla,"  where,  in  a  tropiea! 
ialand,  a  twilight  of  "font  or  five  honn  "lanieeds 
tfae  setting  of  the  bod.— NepKesH. 

[62694.]  — SUvertn»  Without  BattMr.- 1 
have  done  tw  0  gran  df  atb  er'B  clook-diala  ai  f ol  lows ;  ~- 
EaTing  thoiuDghl;  cleanrd  the  article,  mix  a  >mall 
qnantitv  of  nitrate  of  ailTer  with  water  (aay  thrSE 
paitafoll)  inBBmall  pomade  bottle  j  whendiaiolTetl 
add  a  little  ult  to  pieaipitate  ailreri  then  rnb 
thii  on  artiale  with  lalt  and  whiting,  oaing  a 
little  water.  When  anffioienUf  ailvared,  dry,  anil 
lauqner.  Will  be  pteaaed  to  give  any  farther  In- 
formation, if  reqaired.  N.B. — Dont  pat  yonr 
,     fingera  in  the  ailTcr  aolation  before  potting  la  aalt. 

[6!698.]—LBffaL— "Cheltenham"  baa  no  r<- 
t  dreea;  there  ia  not  maoh  law  for  beakeepera ;  bntif 
Vftt  had  aeea  tbe  awarm  go  oB,  and  had  kept  them  in 
■^Igbt,  be  oonld  have  followed  them  and  olalmed 
oueiBQi  •  bnt  he  would  have  been  liable  for  damage 
He  ■tniapaaa.-J.  I.  8, 

°^^*8.1— LeiaL- Ton  have  no  right  to  enter 
■ingle  flffV'!"'?.';'  BV"**"  to  bring  baokaawaro, 
itaSrpri«.i?l"l""'=8i',J'°"  "honett  neighbonr*, 
■ue  and  telP  ""'">  '"^  ^'^  J""  where  the  beea  had 
eaU  them  anf  """^  °o'  *>"'»  B<"  *^""  ^^^  without 
the  writer  of  if^  '  Doenpier  of  the  ground. — B.Sc., 
foitunattly  mis 

dnetioaa  ;  for,  lefcKBl— Poor  Snta.— Tbe  law  on 
made  for  Kenaingameat  and  oolleotion  ia  eontained  in 
enoDgh  ;  the  fou^^^  41,  and  in  4fi  and  46  Vict.  c.  20. 
two  graina ;  -of  a  V,  khaa  taken  a  dislike  to  you,  pav 
large  m-lh at  groove,  ^  posaible,  aad  then  be  won  t 
togethras  the  meana  W  Yoa  have,  got  to  pay  tbv' 
otli«l.  But,  having  l^ediately  after  it  ia  iaaued, 
Uutiug,    I     cannot    agair  payment  before  the  levy  ie 


a  that  1 


I   the   fi 
between  the  point  of  tl 
the  glaaa  ;  glaaa  being 
duDtar  of  heat,  and  tL 
Dothiag  to  abaorb  tbi 

_     _.?__,_     fjjBture,    ftgq     LQCV'-i    T- 

:    intervala    follow  itPf' 


To   Mr.    Bottohb. 

ihenoa  the  10  cella 

When  fretbly  ohargeil 

.^rea  on  a  ahort  oirouit : 


tttnalona  SOo.p.— To 


>  ilb.  No. 


o  go  to 


along  the  snt,  for  if  we  tnm 
light  we  find  a  line  of  light  «   Siemena  i 
r^nlarly  entering  the  bod;  of  U^und    with 
ahowa  the  differeuceB  bttweea  thngh,  4ia.  nioe,  , 
ont.     Thia  line  of  light  clearly  »i    corea.     Wind 
fiaottice  in  the  glaaa,  the  light  beinV'   20  d.a.0.     V 
the    edge,    thsa    the    piece  of  glaalnan  can  driv 
■eparated  tbe  width  of  that  line,  wh^ 
be,  for  tbe  light  ooold  never  be  refl^^,  ,  >._  j. 
Sometimei  when  the  glaaa  ia  thin,  ttf^jj^» 
lately  goe*  right  through.    A  o:iCter  k.i,,pg 
he  baa  got  the  cnt  by  the  mnaical  humta   ^  Ijorwav 
ont  aa  he  diawa  the  diamond  along,  and  \  viaiting     1 
found  on  cloae  examinatioa  that  thaaa  •)   Geiranger 
yary  regular,  like  the  teeth  of  a  fine  law, .    tteamcre 
the  detonation  of  theae  minut*  fractorea  th.,-  anawer- 
the  mnaioal  note,  and  tbua  ariaei  the  exprar 
'iweetout.'     Thatdeotrlcity  ia  senantedba 
the  point  of  the  diamond  and  tbe  anrfaoe  oE|°8  ^he 
glaaa,   amnat   be    donbted,  for  when  we  hai>"''  ■ ' ' 
diamond  with  a  ooarae  out,   minnte  filma  o*  gOP*' 
■rethrown   atida  by  tbe  diamond,  and  ai  they  faUt 
oo  the  glaaa  aeam  alirs  with  elontiia  aotloo.    1 1  fo 
woidd  add " 


J  gather   tbja   iioa  th«  man 


I  that 


vc  rieeu  on  ■  few  of  tba  mori 
t  not,  I  think,  to  any  great 
ii  only  fair  for  me  t      '   "     - 


ho» 


.,., Ai  aUte  that  t_  _ _ 

uide-booki  eitimatea  the  naual  otiit  at  s 
untry  inn  at  from  Ga.  to  6a.  a  day.  Of  euume, 
t  chargaa  depend  macb  upon  what  you  hnv?,  a. 
■at  Clipper  naturally  coating  more  than  (wh.il 
ed  to  runtent  me)  a  baain  of  porridge  anil  tailk. 
'r^oniilly,  I  have  rarely  been  over-ohargpd.  albeit 
in  oflfu  Buppoaed  that  the  "rich  (?)  English. 
iQ  "  ia  made  to  pay  more  than  a  Cbrii^ii^ois 
ident  vould  pay  for  tba  aame  meal.  Be  thix  an 
may,  of  tbe  general  boneaty  of  the  peuple  une 
■tl*  with  I  oan  certify  that  I  have  not  tt^f'n  it 
rpsBseil  in  any  other  country  I  have  tmvidlEd 
rough— moat  certainly  not  in  England.  Aa  an 
itMice  of  thii  1  may  mentioD  the  follonrinc  : — 
iny  yeara  ago  I  had  been  ataying  aome  wecke  nt 
!  Iliitpl  Victoria  in  Cbriatiaoia,  when  i  left  it, 
et  jin-ving  my  bill,  for  a  few  daya' eiourilnn  in 
leleoiirken.  On  my  return  to  tbe  bolet  the 
.iter  <:une  to  me  with  tba  information  thnt  be 
<1  di^i^ivend  (during  my  abaanoe)  a  m la- 
te in  dj  aooountj  in  tact,  that  I  bad  paid 
n  Bouit  five  ahillinga  too  much  1  I  belii?vo 
It.  as  a  rule— of  ooarae,  not  withoat  axceptiun- 
the  Norwegian  peaaant  it  too  prond,  and  has  t<ja 
relC-reipeot,  to  be  a  rogue.  Not  knoirine 
"Sodia'a"  taatei  may  be  with  regard  tii 
:<in  scenery,  and  having  no  practical  ktiow- 
riivielt  of  photography,  I  have  aome  besi- 
lii  Buggciiing  any  one  of  aome  half-do;cn 
I,'*  that  might  beat  salt  him.  Hanlanget  k 
itiful,  but  wanting  in  bolduf  ^s  of 


alimit  (iudvangen,   and  tbat  of 
NorJfjnr^l    (where  you  have   th 


and     glac 
e  too  S  ' 


ed  witi 

the  head  of  i 
three  valleye    wj 


ra).     The     aky-li' 


e  fjord  np  to  Skjaaggedalnfi 
icnniun,  and  there  are  perhapa  a  few  , 
I  making.  But  it "  Sadie  "  wanta  to  hs 
Lif  the  grandeat  icenery  in  Norway, 
in  gooa  accommodation  and  ateamtiu^l 
eaiiiin  twioe  a  week  with  Bergen, 
i  i>ii  the    Sognetjord,  dr    '  ' 


'i,:r 


it  tbe 


<va  Gudvi 
e  after  at 


agar.     A  wee  .        . 

lying  a  oonpla  [of  daya 


crowded  doriog  the  asaaon,  bat  i  

charming  place.     Of  oonraa  "Sodio"  would  r,i,\ 
and  then  row  over  from  Aurland  to  natglitiiuirin 
points  on  the  fjord.     After  leaving  Aurland  h 
might  pbia  two  or  three  daya  at  tome  atationi^n  ili 
Lygler  bianoh  of  the  Sognefjord  (uide  guide- 
To  make  Bergen  beadqnartera  wonld         ' 
to  think,  amiatake;  batadayor  tw.>  mi.,  . 
voted  to  that  piotuceiqne  town  on  Gnt  landi 
J.  R.  Campbrll. 
[ilL'TlO.]  — Blootrio 


ill  do  if  properly  iuBuU 
aay    ^ia.   thick.      Foar 
ijeciancBM  wuj  oe  ample.— S.  BottONk. 

[t]'27IO.]  — Blnotrio  OammnnioatioTi. 
v.Lui!>L>il  iron  wire  will  do.  No.  11  B.W.G.  i 
tbe  nze  yon  want.  No.  17  oopper,  hon 
easier  tu  work.  Connect  aa  abown  in  "  E.U."  of 
July  Itt.replyto  query  No.  62598,naingBix  batteries 
at  raoh  end  inatead  of  three.— JOBN  THOMAS 
GAIlliLTjIiOedai 

[i;i>7n.]— -T«lephoaa  Oiroott.— A  donbli 

19    not    neoeiaary;     but    it  iB    better  than 
earth.     Von  get  loader  reaolta  by  oaing  a   rctnru 
wire — at  leaat,  aach  ia  my  eiperienoe.— SM. 


:t  weU  tl 


7  well ;  if 


— PRI.vclPIA. 

[>V11\\.\ — Telophona  Olroalt.  — Double  line 

ca]i  Jie  used  aa  tatum.     Bee  my  reply  to  No.  '62710. 
—Jon  N  Thob.  Oabbot,  Leeda. 

[i^271].]~Taleplioiilo  Olroult.  —  Earth  for 
return;  but  ai  diatance  ia  abort,  nae  the  aame 
kiail  of  «arth  eonnaction  at  both  anda — aay.  the 
water-pipaB.  Solder  your  oonnaoUona. — J.  Flet- 
CUEB,  Bornley. 


The   "Tpikdilromui"  Drill  Obnofa.— Hr. 

Morris  Cobtn,  of  Kirkgate,  Iieeda,  aeods  ne  ■ 
uieful  little  drill  shuck,  which  haa  bean  named  tbe 
"  Yoikthiremao."  It  i>  made  with  ■parallel  shank 
or  plug,  whioh  oan  ba  eaally  adapted  to  fit  any 
Intbc  :  jud  the  hardened  ateel  jawa  will  hold  email 
drills  nith  either  atiaight  or  taper  abankii.  Mr 
CutK'U  laya  it  ia  the  moat  timple  and  ounvanienl 
djtii:ki[i  tbe  market  and  the  lowaat  in  price.  It  ii 
I'citiiiEily  aimpla  and  oonveaient,  and   we  abanld 

opinion  Uiatgiie not  I  and  Ini  it  moat  aUo^be  the  oheapMt.^  li*'4  **/ 

...J  .1 — ■-- annealed.  I  by  - 


UNANSWEBED    QUDBIEa 

ttu  HHtirj  Mil  tUUt  V  f—rt—  aMal  'n\Mm  «m» 


« /H- 1*1  tn«k  (/ (Mr-JKUnt  •falHMan 

ce  car  hut,  "  Sm  '  has  replied  to  tlllT. 
'.    WumlnR  a  Obapal  with  Hot  Air,  KJ. 

'.    BornlitaliiE  Bcwli, 
'.    School 


X  Oardoa'a  OBttar  Bar,  NT. 


I  I'e.  G.W.  Ooodi  Baglnr.  p.  KM. 

Ilia.  Rock  Crystal  SpDere*,  lOt. 

■HI.  Holler  »mrT,B06. 

i:l4.  Dpeed  and  Feed  OIBawB,  SOS. 


QUEBIES. 


I  «3Tlf.1— Southport  BkUins  OurlatM.— WD 

u  J  reader  kludly  s«nd  a  deaorlptloa  oE  tue«  F   rail  pa^ 


[,;>7is.]-8udeValveB   of   Kodel    Snvina.- 

:iii  ol  sleam  porta  and  illde-valve  ?    SbuDld  the  Tihe 

Mire  to  gel  Ilia  ID09I  paver  hom  engine,  aad  tba  tari 
r  i^itunit  steam  lo  be  dlatinelaa  la  Urge  engtBa^- 

[fi>7ir.]— Syna-mo  Seaisn.— I  ammneh  olillcella 


e  riL'sWsliaB*- 


ipDUDd  woond  ?— LinanaToa. 
[US718.]-Prfotion  Olntoli.— Will  Knna  kind  laaJa 
itli  dttall  BUIuhsa  and  agiiied  dlmanaiooB  ?— A,  S.  & 
[ilSTls.]— loo  Hotue  or  Befri orator.— I  hawi 
n.sr  lilt.  louK.iit.u  ID.  wide,  TtLTm.  bigb,  wbiiAIia 

I'TAtor,  in  whlcli  to  ktep  perlshatile  good*  In  bot  waaAfl 


[1137111.]— Prankllnlwtlon.—fkn  any  Uad  taalB 
ijilaln  tbls  lorin  Ol  DuraclTe  eleotitcal  triaWiaH 
,.  Lidiug  a  D3«dloal  work  a  abort  time  ago,  I  at 
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TSE  aTORAQX  0?  ILXCTBICALl 
INSKaT.- 

THE  Btorage  of  electrio&l  energy  hu 
ftlretdy  pUjed  an  important  part  io 
reoent  develop  men  ts,  and  as  it  promiaea  to 
hiTfl  a  still  more  important  and  UBefol 
tature,  Ur.  Etwell's  translation  of  Plant^'R 
work  will  bo  weloomed — all  the  more  readily 
beoanse  the  original  is  very  scarce.  Modem 
derioee,  in  the  shape  of  accnmulators  or 
■torage  batteries,  are  perhaps  more  oonvanient 
— they  are  certainly  more  readily  "  formed" 
— than  Plasty's  famons  cell  ;  bat  it  is 
probable  that  in  the  long  run  the  latter  will 
be  found  to  be  more  economical  and  less 
tronbleeome.  At  any  rata,  those  who  have 
never  reid  Plaati's  work  in  its  original  lan- 
Biuge  will  be  glad  of  this  translation,  for  it 
includes  the  "  main  results  "  of  the  researches 
oontribnted  by  the  anthor  to  the  Paris 
Academy  of  Sciences  or  pnblisbed  in  various 
scientific  periodicals  for  a  period  of  twenty 
yOK9— that  is,  between  1869  and  1873.  We 
ny  "  main  results,"  becanse,  according  to  Du 
Moncel,  Plants  had  made  experiments  with 
the  oxides  of  lead  applied  to  the  lead  plates 
of  his  cell,  and  gave  them  np  because  he 
foand  the  coating  would  not  adhere,  while 
be  obtained  satisfactorv  results  with  the 
simple,  though  more  slowly  formed,  lead 
plntee.  In  his  preface,  howerer,  Plants  says 
that  the  first  part  of  the  work  comprises  a 
description  of  the  experiments  and  apparatus 
he  had  made  known  for  accnmnlating  and 
bansforming  the  energy  of  the  voltaic 
bkttery  by  means  of  secondary  currents,  and 
we  must,  therefore,  assume  that  he  did  not 
publish  the  experiments  he  made  with  the 
oxides  of  lead.  Those  wbi^know  something 
oC  the  nature  of  the  man — a' student  of 
science  of  the  first  grade — will  readily  under- 
stand that  PlantO  would  publish  oply  what 
he  knew  could  be  utilised  with  advantage, 
alUiough  be  says  himself  that  he  thought  he 
ought  no^to  pass  over  in  silence  some  of  the 
ideas  which  the  results  of  his  experi- 
ments presented,  and  the  real  or  apparent 
snali^y  which  they  show  with  natural 
phenomena.  The  spirit  in  which  he 
wrote    his    work     is    well   shown    by    the 

? Dotation  from  9t.  Augustine,  "  QuEoro, 
ater,  noa  at&rmo  "  ;  and  tliongh  he  f olt  that 
he  ought  to  describe  8*^1  applications  of  bis 
discoveries  as  had  suggested  themselves  to 
him,  he  did  so  more  with  the  idea  that  he 


■a  absolutely  true.  T|^pae  who  are  interested 
in  the  development  of  the  accumulator  or 
storage  battery  will  find  the  first  part  of 
Plantc's  work  a  valoable  help  in  compre- 
hending the  priociploa  and  in  understanding 
the  history  of  electrical  storage,  as  it  is 
termed,  for  it  treats  of  the  "  Accumnlatton 
and  Transformation  of  the  Energy  of  the 
Voltaic  Battery  by  means  of  Secomjary  Cur- 
rents." Altbongh  it  is  only  within  the  last 
■even  yeurs  that  much  attention  has  been 
paid  to  the  storage  battery,  the  discovery  of 
the  principle  is  as  old  aa  the  century,  for  it 
was  in  lUUl  that  Oautberot  first  noticed  that 
platinum  or  silver  wires  which  had  been 
used  tu  decompose  saline  water  possessed 
the  property  of  giving  an  electric  curren 
after  they  bad  been  cut  ofE  from  thi 
voltaic  battery  with  which  they  were  used. 
Q-antberot  does  not  seem  to  have  done  more 
than  record  the  observation,  but  Ritter, 
of  Jena,  who    made  the  same  discovery 
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1803,  constructed  the  firat  seoondary  cell, 
with  pieces  of  gold  separated  by  cloth  discs 
moistened  with  a  saline  solntion.  This ! 
storage  cell,  inactive  in  itself,  could,  after 
being  submitted  to  the  current  from  a  voltaic 
battery,  give  a  current  in  the  opposite 
direction  for  a  few '  moments,  and  Ritter 
proceeded  to  make  experiments  with  other 
metals,  and  obtained  from  his  secondary 
cells  all  the  effects  produced  by  ordinary 
batteries.  The  arrangement  of  the  elements 
was,  however,  too  clumsy  for  application, 
either  in  scientific  research  or  in  commerce, 
and  the  discoveries  of  Gautherot  and  Bitter 
were  almost  forgotten  until  in  182G  De  la 
Rive  called  attention  to  the  fact  that  a 
indary  current  could  be  obtained  from 
platinum  plates  in  a  voltameter  filled  with ' 
slightly  acid  water,  or  even  in  distilled  water. 
That  was  called  a  polarisation  current,  and 
the  subject  was  investigated  by  Faraday, 
Sohoenbein,  Wheatatone,  Poggendorff,  and 
many  other*,  including  Plants,  who,  in 
1659,  oommenoed  a  research  having  the 
special  purpose  of  comparing  the  secondary 
currents  produced  by  voltameters  of 
various  metals  in  different  solntioos,  by 
taking  observations  directly  after  breaking 
the  primary  oiraoit.  The  results  of  these 
experiments  are  set  out  in  some  detail,  with 
di^^ms  of  the  apparatus  nsed,  and  a  little : 
study  of  them  may  prevent  other  in- ' 
vestigators  from  travelling  over  nn  productive 
ground.  Plants  found  that  the  adherence 
end  inaolubiliw  of  the  peroxide  of  lead, 
added  to  its  affinity  for  hydrogen,  contribute 
to  produce  a  more  intense  secondary  current 
of  longer  dnration  than  that  obtained  by  the 
use  of  other  metals.  He  also  found  that 
lead  covered  with  a  coat  of  its  peroxide  when 
placed  in  acidulated  water  acts  in  a  manner 
exactly  the  reverse  of  linc  when  placed  in 
similar  conditions,  for  it  tends  to  decompose 
the  water  by  absorbing  hydrogen,  and  so  be- 
comes the  positive  pole  of  a  ceil  if  connected 
to  a  plate  of  lead  not  oxidised,  while  pure 
zinc  tends  to  decompose  water  by  absorbing 
oxygen,  and  so  becomes  the  negative  pole,  or 
positive  element,  of  a  cell  in  which  it  is 
opposed  to  any  other  metal.  Plantt-  having 
made  that  discovery  followed  it  up,  with  the 
success  we  know  he  attained ;  but  in  this  work 
le  points  out  why  Ritter  did  not  invent  a 
-eallyiueful  secondary  cell.  If  salt  water  is 
ised  in  the  voltameter  when  lead  plates 
ire  experimented  with,  chloride  of  lead  is 
formed  around  tbe  negative  poles,  which  is 
scarcely  soluble  and  a  very  bad  conductor,  so 
that  the  primary  current  is  rapidly  diminished 
and  tbe  secondary  itself  is  much  weaker  than 
when  water  and  sulphuric  acid  are  used  :  the 
difference  is  as  '08  compared  to  1'6.  That 
explains  why  Ritter,  who  nearly  always  used 
a  solution  of  salt,  did  not  obtain  any  marked 
results  with  lead,  and  therefore  failed  to 
make  the  discovery  wbich  will  always  be  re- 
membered as  that  of  PlanttJ.  In  18G0  the 
latter  made  his  first  secondary  cell  by  roll  ins 
np  two  long  lead  plates  with  a  thick  cloth 
between  them,  and  then  immersing  tbem  in 
a  jar  containing  water  and  sulphuric  acid 
(10  to  1).  The  size  of  the  plates  generally 
employed  by  Plant6  is  about  24in.  long  by 
Sin.  wide,  the  width,  of  course,  representing 
the  height  of  the  coil  when  the  plates  are 
rolled  up.  A  battery  containing  nine  cells 
thus  constructed,  and  bLiviQ(>  a  total  surface 
of  ten  square  metres  (lOT-CsqJt.),  was 
exhibited  before  the  Paris  Academy  of 
Sciences  on  March  26,  I860,  and  a  bright 
?park  was  obtained  from  the  terminals  after 
passing  the  current  from  five  small  Bansens 
through  it  for  a  few  minutes.  It  was 
not  long  before  Plants  found  that 
there  were  objections  to  the  form  of  his  cell : 
tbe  interior  action  could  not  be  observed  ; 
the  resistance  was  increased  ;  and  the  cloth 
becoming  rotten  might  allow  the  lead  plates 
to  come  into  contact,  and  so  destroy  tbe 
action  of  the  cell.  He  therefore  constructed 
batteries  with    twg    eerie)  of  paraUel  lead 


plates,  and  used  them  for  several  yean  ;  but 
subsequently  returned  to  tbe  older  formiwilh 
a  modification  in  tbe  method  of  sepaiating 
tbe  plates,  which  enabled  the  phenomena 
taking  place  inside  tbe  cells  to  be  watched. 
The  plates,  cut  to  shape  with  terminals  left 
on,  are  rolled  round  a  wooden  cylinder  or 
former,  strips  of  indiarnbber  beino  used  to 
separate  tbem.  These  strips,  of  which  four 
are  required  for  every  two  plates,  are  about 
a  tbird  of  an  inch  wide  and  a  sixth  of  an  inch 
thick.  A  lead  plate  being  laid  on  tbe  bencb, 
two  strips  of  rubber  are  placed  longways  of 
the  plate,  and  another  abOTtwaya  at  tbe  edg» 
to  prevent  buckling  over  when  rolling. 
Another  Imd  plate  with  its  terminal  at  the 
opposite  end  is  then  laid  on  the  stiips  of 
rubber,  and  two  shorter  stripe  are  laid  on 
that.  The  former  is  placed  in  position,'Bnd 
the  two  plates  are  rolled  op  together,  ia 
such  a  manner  that  their  surfaces  are  every- 
where kept  apart  by  the  strips  of  rubber,  and 
one  terminal  is  in  the  centre  of  the  coil  and 
the  other  on  the  end  of  the  outside  plate.  A 
cross  stamped  out  of  guttapercha  with  a  holft 
in  the  centre  for  the  passage  of  the  cenbv 
terminal  is  then  warmed  on  one  surface  and 
pressed  on  to  the  coil,  which  it  helps  to  keep 
in  position,  and  whichmay  be  further  secnreJ 
by  other  means — e.g.,^rubber  bands  if  desired. 
The  terminal  tongUM  are  generally  coated 
with  a  composition  of  wax  and  resin  to  pre- 
vent tbe  acid  solution  creeping  up.'.  T« 
"form "the  secondary  cells,  they  are  charged 
a  number  of  times  and  discharged  in  propor- 
tion, the  object  being  to  obtain  upon  the 
surface  of  the  plates  those  layers  of  oxide  and 
reduced  metal,  the  finely-divided  state  of  wbich 
favoura  the  development  of  the  secondaiy 
current.  Plants  gives  full  details  of  th« 
manner  in  which  he  experimented  so  as  ta 
leam  the  boat  method  of  "  forming  "  ;  but  he 

Joints  out  that  "  time "  is  an  essential 
actor.  If  he  tried  coating  tbe  lead 
plates  with  oxide  already  prepared,  as  is  as- 
serted, he  probably  diacuded  the  methodias 
unsatisfactory,  and  there  being  no  apecial 
demand  for  secondary  batteries,  he  did  not 

Grsevere  in  an  attempt  to  discover  whether 
could   by  any  means  "form"  his  storage 
cells  in  a  more  rapid  manner.  In  this  respect,  j    ' 
be  the  facts  what  they  may.  Plants  must  b»e. 
regarded    aa    the    real    inventor    of    tl  ,ik 
secondary  cell,  and  as  his  device  is  nngltatbr- 
jeot  to  the  restrittions  of  the  patc>»H!fi"ont 
anyone  can  make  it,  and  probably™^    -'"■ 
it  is  as  useful  as  and  more  dnrabld  "'  *     '      •  t* 
modem   "  improvements."     At  "1^"    '*      ""* 
this  work  those  who  wish  to  expf. 
find  ample  information,  and  ma|, 
not  valuable  hints  which  may  l^m 
discoveries.    It  is  for  that  reanji 
Elwell  is  to  be  thanked  for  puvC^fajorhood  levra 
work  at  the   service   of  inve  ■[,    ^enly.  'od  h»f 
English  dress     The  fi«t  pa^Ui  «™:."'°|l,:°fi., 
said  above,  of  the  most  prrl°it^  ,^  oharnjter    ■«* 
workers   in    electrical    sc-  Wl^ty  of  the  and^lih 
second  part,  in  which  Pl;°K"'of  .ir  throo.c;''.ths 
of  the  popsible  applicati<:*  i/   ",  tte  morbi^})oiW 
there  rmuch    that  W^t\'^^^^,''.t.V!:i 


,.,^ue  Willi  him. 
^(.^mptom  of  a 


rG 


Dt.    The 

itrodDOOCl 


tricity.  The  fifth  paro-^y  o 
of  Plante's  rheostat  ioi^  *■  - 
madetogiveall  thetal  Wv"  "«,.  . 

...         °  1  ■  J.I   -  k  dimiDIBhlD'^lQ^     DT   the 

trical  roachinoa  andA.-J  J'^PJ^^l^^  ,^^^  ^l^^^ 
other  portiona  of  t^^  ^operstion*  h«  etadied  in 
things  which  will*  .  jm  ayite/^nlty  whatever  In 
•      ■■-  f*      worry,  or-'^eded  for  thB  two 

^r  di>trea>i-^'>del  msndral-head. 

Lr^V ;..J.Vd.  u  itnUndah«iDB 


electricity. 
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l™™*ilook«  Wi«  fsot  that  we  I 


aocnrately,."J,i      ^"'^^ 
TheencAr-lHA"*ioi 
machines^**'""'*'''.'' '      .  _   ,,.-iuDom  gn 

_     J   ■       ^  ^llbon*  'Id  of  b&d  onei,  w*-  -^'  .„    i__  _  .i. 
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into  variotis  forms  iron 
Fig.  63  rpprweTita  . 


and  iteel  both  faot  and 
I   vertical  section   of  a 


hTdlaulio  press,  ii  is  a  caBt-iron  ojlinder,  and 
b  a  plunger  or  ram  working  in  it,  being  kept 
vater'tighc  by  the  leather  oollar  m  m  ;  this 
ooUar  is  horseshoe  shaped  in  croea  section,  being 
Bnpported  by  a  capper  ring,  and  when  the  water 
in  the  ojlindec  U  under  pressure  it  enters  the 
o*Ilar  and  presses  its  sides  oloeely  against  the 
lam  and  the  sides  of  the  ajlinder,  thos  making 
It  water-tight.  The  action  of  this  maohine  de- 
wnds  upon  the  facttbatthe  pressure  of  liquids 
u  eqnal  in  all  direotions,  so  tbat  if  70a  impress 
a  force  of  p  pounds  per  square  inch  on  any  part 
of  the  sorface  of  water  in  a  close  vessel,  it  will 
Mcertthat  pressure  on  every  square  inch  all  over 
the  interior  sarfaoe  of  such  vessel. 

6  isaforoe-pumpof  small  diameter,  furnished 
with  an  inlet  valve  h',  and  an  outlet  valvo  h,  as 
•hown,  and  it  is  fixed  in  a  smal)  wat«r  tank  or 
box  I.    In  the  i)Dmp  barrel  is  a  solid  plunger  d, 

Cked  water-tight  by  an  ordinary  gland,  or 
iher,  at  the  top,  and  actuated  by  the  handle 
or  lever  gft,  g  being  the  haQd]e,/the  point  of 
-eonneotien  with  the  pump  plunger  1^,  and  e  the 
fnlomm  or  dead  centre. 

The  water  foroed  throngh  the  valve  A  passes 
along  a  small  tube  into  the  cylinder  a.  In  this 
tnbe  is  a  relief  ooek  i,  by  turning  which  the 
water  is  allowed  to  fiow  back  into  the  tankj, 
■nd  the  pressureis  takenoff  the  ram,  the  water 
returning  to  the  tank  throngh  the  pipe  k. 

When  this  machine  is  in  action,  it  is  evident 

that  there  will  be  tht  tama  preiturt  per  tquare 

iiteh  on  the  bottom  of  the  ram  b  aa  there  Is  on 

tiio  bottom  of  the  pnmp  plunger  d ;  therefore, 

"■    the  total  pressures  on  these  elements  will  vary 

tin's  ^^^  nie^  bat  these  vary  as  the  squares  of 

^''Llirdiuneters.    It,  then,  F  equals  the  pressure 

lue  sK^P"™!'  plunger  d,  and  P  that  upon  the 

oalltbam  ^heirdiaoieters  respectively  being  Dand 

the  writer  oVill  P-  =  P  y  ^. 

dnojonsjfcr,!  th^  principle  of  momenta,  if  P  - 
^.^STthefoS;  P°^^  "PP""^  "'  S.  P  being  tbat 
two  graini :  vt  a  plunger  d,  P  =  F  x  ?-,  and  ocm- 
large    a  that  groa  / « 

S!S~B.t'  b"3i:»'»™» >«™l»"r-  -  r  ■<  K 

tUting,   I    oaouot  ■'  " 

Jblnion  is  thst  In  I'gregate  force  upon  the  rant  b. 
eleotrioity    in    the    fcl. 

between  t^>  point  of  tbaple,  let  the  toroe  applied  a  ^ 
the  gliu:  glui  being  ^in.,  /«  =  3in.,  D  ••  lis.. 
daotor  of  heat,aad  the  v.\  _,  _,.,_  36  12  x  12 
nothing  tc  absorb  the  h«al  "^  -  120  x  _.  x  _ _ 

IriS^g"'  at  inl^'il^IoUaJ^f-*  pressure  which 
■long  tha  out,  for  if  we  tnnf»d  by  one  man  ;  and  it 
light,  we  find  ■  line  of  ligbt^rpump,  with  a  plunger 
regularly  entering  the  body  dvire  four  times  as  great, 
shows  the  differecaei  beCween^  obtained,  and  these 
out.    This  line  of  light  ole«tly;^i  with  two  Or  three 

J  BO  that  commencing 
cylinder  a  oompara- 

.-  1—  .  ..ij .  *»"4atanoa  is  snffloiont 

ight  ooQld  never  be  i-  .. ,.      .  ,  .  _ 

rben  the  glass  is  thin  ■"«°B»'''   >>?  "jin- 

iQtely  goes  right  through.    A  oattS""? P' *™ '."  ""^^ 

,,'■>...■•     .,     .,  ---■'-■  —"c  obtain  the 

g  ^  ..  Qtted  at  the 

the  of  head  as  may 

.„,  _-„ — , ine  I -tended  to  per- 

the  detoDstiun  of  thett  minute  fractnriL. 

the  mmioal  note,  »nd  thus  arises  the  t.   -hinj,  textile 

•iwoetant.'    Tbat  eleoCrioity  is  generate        *  (^  fo„ 

the  point  of  tha  diamond  and  the  sarfsa^   . ^, 

glasT^not  be  doabted,  for  -ban  w&,^"„^"«; 
dlkmond  with  a  ooane  ant,  minnta  films  J^^  quality 
are  thrown  auda  by  the  diamond,  and  aa  a?«^'»  the 
on  the  glssi  seem  iliia  with  eleatrjo  aotri  mine  the 
would  add  here  that  it  is  mv  opinion  tbat  gla  e.  or  if  it 
amiaalad  would  be  better  isolated  than  the  awi^ 
J  gmther   thit  irom  the  manner  that  a  glaT 


fraotnre  in  the  glsM,  the  light  U  g^  that  commencing 
*''"  "^'r  --- °.'''-"-  ---  cylinder  a  oompara- 
be,  forthi 


restore  it,  for  it  will  sometimes  happen  that 
the  pressure  will  tall  by  the  water  sweating 
through  the  pores  of  the  cast-iron  cylinder, 
especially  it  the  casting  is  not  a  very  dose 

In  large  works,  soch  as  iron  yards  where 
"  hydraulics  "  are  nsed  tor  bending,  pressing,  and 
liveting  iron, and  they  are  therefore  oons tan tly 
being  charged  and  relieved  when  in  nse,  the 
pumps  are  worked  from  the  general  shafting 
ot  the  establishment,  or  by  a  special  engine,  as 
may  be  most  convenient,  and  they  do  not  pump 
the  water  direotly  into  the  cylinders  of  the 
hydraulic  machines  themselves,  but  into  an 
intermediate  vessel  termed  an  acoumulator. 

This  accnmnlaCor  is  itself  a  soit  of  hydraulic 
press,  bat  haa  a  very  long  stroke  in  order  tbat 
it  may  boldeoongh  water  to  serve  several  short- 
stroke  presses  at  once.  Ita  table  is  heavily 
loaded  to  secure  the  required  pressure,  and  it  ia 
automatic  in  throwing  its  pumps  out  of  gear 
when  fall,  and  starting  them  again  when  it 
begins  to  empty.  This  is  simply  managed  by 
stops  attached  to  the  table  of  the  accnmnlator, 
which  actaate  a  fork,  by  which  the  driving 
strap  to  the  pump  shaft  is  shifted  from  the  fast 
to  tie  loose  pulley,  and  Biofesrji  The  general 
arrangement  of  the  accumulator  is  shown  in 
Fig.  64.  a  is  the  hydnralic  cylinder,  which  is 
sank  in  the  foundations,  being  principally 
below  the  groand  line  n  it  \  b  iM  the  ram,  fitted 
and  packed  in  the  nsnal  manner  ;  e  a  table 
whioh  works  between  four  vertical  guides,  of 
which  two  are  shown  at  fn  w,  m'  m'.    These 


irons,  properly  braced  together  to  give 

necessary  rigidity, 

L  is  the  load  nooesmry  to  give  the  required 
pressnre  on  the  water  in  the  cylinder  a. 

0,  p,  and  g  are  dead  centres  fixed  en  the 
standard  «  «  ;  r  t  and  j  u  are  tappet  levers 
working  on  the  dead  centres  a  and  » ;  vqia  ia 
a  bell-crank  working  on  the  dead?  centre  g  ; 
f  v  T>  Is  a  vertical  rod  connected  with  the  tappet 
levers  and  the  bell-crank  by  pins  at  t,  u,  aad  v  ; 
to/isa  horiiontalbaroonneotod  with  the  bell- 
crank  by  a  pin  at  w,  and  supported  in  guides  as 
shown.  It  carries  a  fork  x,  which  controls  the 
pomp-shaft  belt,  shown  in  section  at  <  ;  y  ia  a 
stud  en  the  table  e,  whioh  operates  the  tappet 
levers  r  and  «. 

Aa  the  cylinder  <■  Is  filled  by  the  action  of  the 
pamps  (aot  shown  in  the  sketch],  the  table  c  rises, 
and  the  pin  y  pressing  on  the  end  r  of  the  lever 
rt  depresses  the  end  (,  and  redd'  thereby, 
throngh  the  bell-onak  rgte,  drawing  the  fork 
X  to  the  right,  and  so  throwing  the  band  e  from 
the  fast  to  the  loose  palley  en  the  pomp  shaft, 
stopping  the  action  of  the  pnmp. 

If  now  the  stored  water  is  drawn  cS  to  the 
presses  served  by  the  accumulator,  the  table 
will  desoeod,  and  the  stnd  y  coming  in  contact 
with  the  extremity  s  of  the  lever  >  u  wi 
the  rod  ( r  and  again  place  the  strap  e  upon 
the  fast  palley  on  the  pump-shaft,  when  the 
pamps  will  start  and  replenish  the  accumulator. 
The  arm,  u>g,  of  the  bell  crank  should  be  pro- 
longed above  the  dead  centre  q,  and  have  at  itt 
'  end  a  weight,  g  to  retain  the  antomatio  gear  in 


position  after  it  has  been  operated  bj  tha  rtod 
y  ;  otherwise  the  vibration  of  th«  mwduMij 
may  caase  the  beltto  travel  until  the  pomp*  art 
accidentally  thrown  into  gear,  onlesa  thet^frt 
end  r  of  tbe  lever  r  t  is  made  of  snob  a  length 
that  tbe  stnd  y  cannot  pass  it. 

In  Bessemer  steel  works  almost  eveiythiiigii 
ituatedbyhydranlic apparatus;  thsoODTsnan 
'e  tipped  and  righted  by  hydraulics,  the  ladle 
'  shank  for  recei  ring  the  molten  steel  Is  oairisd 
1  the  jib  of  an  bydraulio  crane,  andthejigpt 

anes  lor  lifting  the  cast  ingot«  aad  other  wi^ 
from  the  pit  are  hydraulic.  The  aimplicityrf 
tbe    hydraulic  crane   is  alone   a   great  pent 

ita  favour.  There  is  no  machinery  to  take  n 

)m  or  get  in  the  way  of  tbe  workmen,  and  B 

aciseless  in   ita  aotion.     The  levers  too  lot 

coating  the  different  hydrantioapparatmaa 
all  be  brought  together  into  a  box  at  tbe  taiw 
side  of  the  shop  (like  the  levers  in  a  lallw^ 
aignal.boi),  so  that  all  tbe  machinery  ebb !• 
~  itaatea  by  one  attendant  withoat  his  haviif 
I  leave  his  poet. 

The  weight  of  the  load  L  most  be  pnp» 
oned  tc  the  pressure  per  sqiure  iooh  reqaind, 
and  the  area  of  the  accumulator  ram;  so^il 
p  =  pressure  per  square  inch  and  D  ••  diaaiMt 
of  accumalator  ram  in  inches,  L  »  3'I4I6  IK.e 
Let  p  =•  2,0001b.,  and  D  >=  ISin.  ;  tbML 
=  31416  X  18  X  18  X  2,000  =  2,035,T5nk 
The  weight  of  a  cable  foot  of  oast  inrn  h 
4iJ01b. ;  hence  the  bulk  reqaieite  to  givetll 
above  weight  will  be  2,035,  757  -^  150  °  4^ 
cabic  feet.  This  need  not  be  placed  on  a  Uik 
'  the  top  of  the  ram,  as  it  may  more  ooii» 

mtly  be  suspended  from  a  cross  head  and  ll- 
lowed  to  rise  and  fall  in  pita  at  the  sides  ottil 
hydraulic  oyltuder.  Theexample  I  hmvetakM 
is  exceptionally  large,  as  in  many  wedi 
1,1001b.  per  square  inch  is  oonsidered  a  an- 
mum,  and  this  would  reduce  the  bulk  of  Ih 
load  weight  to  3,189  cubic  feet. 

In  the  figure  tbe  dotted  lines  h  A  lupuMit 
the  pipe  passing  from  the  pumpa  to  di 
bydranlio  cylinder  a. 

The  hydraulic  principle  haa  been  very  ■» 
cessfully  applied  to  hoists  and  lifts  for  ksHj 
and  light    loads,  and  at    present,   with  Ha 

rapidly   increasinr    ■--■-'■       "  ~ 

there    is    an  eqni 
demand  for  lifts. 

Avery  coijipact telescopic  hydrsolio  liftm 
some  years  since  designed  by  a  Mr.  Bolda^rf 
Bradford,  the  idea  being  to  save  Tertialmoi 
in  the  groand  below  the  lift.  InstsM  rf 
making  the  ram  in  one  piece.  It  ia  formed  U* 
a  telescope,  so  as  to  shot  up  ia  falling  to  et^ 
third  or  one-quarter  ot  ita  full  rise,  aimiladj 
'-  telescopic  gaS'bolders. 

[t  is  not  necessary  tbat  the  alxoke  ot  (!■ 
hydraulic  cylinder  attached  to  a  hoist  shall  b* 
eqnal  to  the  required  lift,  for  by  &  systs"  rf 
pulleys  tbe  travel  of  the  hoist  may  be  nti» 
greater  than  tbe  stroke  ot  tha  lam ;  ba^  rf 
course,  the  gross  pressure  on  tha  ram  molt,  il 
that  case,  be  made  proportlonatelj  graatar  llH 
the  load  to  be  lifted. 

la  Fig.  60  is  shown  the  plan  ot  a  hydiulii 


jylinder  and  ram  fitted  with  ptOleya  for  MiU^ 
plying  the  velocity  of  tbe  motion.  ■  is  A* 
hydraulic  cylinder ;  i  a  set  of  locae  pnUsji  <• 
the  head  of  the  ram  ;  c  a  similar  set  fixed  ts 
the  closed  end  of  the  bydraulio  cyllnderi's 
stud  te  which  one  end  of  the  hoisting  ohsis  h 
made  fast ;  and  >  tbe  end  of  the  ohwn  wbiek 
passes  away  te  the  hoist :  the  chain  bsisf 
passed  round  the  palleys  at  each  end  ol  da 
hydraulic  as  shown. 

It  will  be  seen  by  inspection  that  if  tha  itf 
be  advanced  one  foot  there  are  seven  poitiMI 
of  chain,  eaoh  of  which  must  be  lengthened  4 
a  foot,  and  therefore  seven  feet  will,  aliogetkK 
be  drawn  in  of  tbe  length  ot  tbe  hoisting  cbiia, 
hence  the  rise  of  the  hoist  will  be  seveo  tiMM 
the  stroke  of  the  ram. 

Suppose  a  lift  is  required  for  a  worebosHts 
raise  five  Cons,  inclodlng  the  weight  of  >■■> 
cage  and  chains,  to  a  height  ot  aOft^  tbM*'!* 
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■aoh  an  arrangement  as  tlie  above,  the  stroke  of 
the  ram  most  be  50  ^  7  »  7'14f  t.,  and  the  re- 
■Utanoe  to  be  oyercome  ky  the  ram  is  35  tons 
besides  friction ;  say,  then,  that  for  safety  we 
proYide  a  pressure  of  40  tons,  that  is,  8t>,6001b. 
gross,  on  ^  ram.  Then,  if  we  have  a  pressure 
ayailable  of  7001b.  per  square  inch,  the  area 
of  ram  requisite  will  be  89,600  -r  700  =  128 
•qoare  inches  corresponding  to  a  diameter  of 
12-776in. 

For  such  purposes  as  hotel  lifts  and  others, 
where  only sxnall  loads  of  a  few  hundred  pounds 
at  most  are  lifted  at  once,  the  ordinary  pressure 
of  the  mains  will  in  some  cities  suffice,  and  it 
is  in  such  cases  that  the  telescopic  lift  is  found 
of  great  advantage. 

Suppose  the  ordinary  pressure  in  the  mains 
of  a  given  town  to  be  150ft.,  that  will  give  a 
pressure  per  square  inch  =  150  x  o*434  =  641b., 
as  a  quantity  of  water  lin.  square  and  1ft.  high 
weighs  0'4341b. 

If,  then,  the  outside  weight  to  be  lifted  is 
8001b.,  the  area  required  will  be  800  -4-  64  =^ 
12'5sq.in.,  so  that  a  ram  4in.  in  diameter  will  be 
sufficient. 

It  will  be  seen  that  hydraulic  cylinders  may 
also  be  used  with  advantage  in  working  dock 
and  fixed  wharf  and  warehouse  cranes,  where 
heavy  loads  have  to  be  dealt  with  ;  but  we  have 
not  space  to  enter  into  further  details  in  con- 
nection with  these  machines. 

CTo  he  ccntinu^d.) 


THE  SE7BSBT  COMMISSION   ON 
SPIRITUALISM. 

WE  mentioned  on  p.  436  last  week  that  the 
Seybert  Commission  appointed  by  the 
University  of  Pennsylvania  had  reported  the 
results  of  their  inquiries  into  '*  spiritualism," 
and  a  few  particulars  may  not  be  without 
interest.  Shortly  before  his  death,  Mr.  Henry 
Seybert  presented  to  the  University  of  Penn- 
sylvania a  sum  of  money  sufficient  to  establiRh 
a  Chair  of  Philosophy  on  condition  that  the 
TJniversity  should  appoint  a  commission  to 
investigate  all  systems  of  morals,  religion,  and 
philosophy  which  assume  to  represent  the 
truth,  and  particularly  of  modern  spiritualism. 
Mr.  Sejrbert  was,  it  seems,  in  his  later  years 
much  interested  in  spiritualism,  having,  it  is 
said,  **  fallen  a  prey  "  to  the  wiles  of  a  coterie 
of  slate-writers,  spirit-form  projectors,  Jcc., 
and  by  a  codicil  to  his  will  he  left  the  sum  of 
60,000dol8.  in  order  that  a  proper  inquiry 
might  be  made.  The  University  accepted  the 
trust,  and  appointed  a  commission,  whose  "  pre- 
liminary report "  is  of  such  a  character  that 
if  they  follow  it  with  a  "  final "  communi- 
cation the  result  will  be  the  same.  The  com- 
mission appointed  consisted  of  Dr.  Joseph 
Leidy,  professor  of  anatomy  and  a  well-known 
naturalist  ;  George  A.  Koenig.  professor  of 
chemistry  ;  the  Rev.  George  S.  Fullerton,  pro- 
fessor of  moral  and  intellectual  philosophy ; 
Coleman  Sellers,  civil  engineer ;  Dr.  S.  Weir 
Mitchell,  the  neurologist ;  Dr.  William  Pepper, 
Provost  of  the  University ;  Prof.  Robert  E. 
Thompson  ;  Dr.  Horace  Howard  Furness,  one 
of  the  trustees  of  the  University ;  Dr.  James 
W.  White,  and  Dr.  Calvin  B.  Knerr,  the  chair- 
man being  Dr.  Furness,  who,  it  is  said,  was 
really  anxious  to  accept  spiritualism  if  he 
could  be  convinced  of  its  truth.  With  that 
exception,  the  commissioners  entered  upon  the 
inquiry  without  any  prejudice  whatever,  and 
the  sum  and  substance  of  their  report  is 
that  the  manifestations  submitted  to  them 
were  fraudulent,  in  the  ordinary  meaning  of 
that  term.  All  the  mediums  with  whom  they 
liad  sittings  turned  out  to  be  impostors.  In 
what  is.  called  **  independent  slate  writing," 
where  messages  are  assumed  to  be  written  by 
some  disembodied  force  either  on  the  insidfe  of 
closed  double  slates  or  on  the  underside  of 
single  slates  held  under  a  table,  the  exposure 
of  fraud  was  complete.  Two  mediums,  one  a 
man  and  the  other  a  woman,  both  held  in  high 
repute  among  spiritualists,  were  detected  in 
fraudulent  practices.  The  man  was  seen  in 
the  act  of  substituting  prepared  slates  of  his 
own,  on  which  protoiuleil  spirit  messages  had 
been  written  previous  to  the  seance,  for  the 
slates  brought  by  the  visitors.  The  woman 
was  caught  writing  the  messages  herself  on 
'the  slate  held  in  her  lap  under  the  table  by  the 


detective  aid  of  a  small  mirror  which  the  com- 
missioner placed  on  his  knees,  and  which 
showed  her  hand  at  work  on  the  other  side  of 
the  table.  It  is  true  that  these  two  mediums 
appeared  to  have  been  the  only  ones  examined 
for  slate-writing;  but  the  commission  in- 
ferentially  condemn  all  slate-writing  medium- 
ship  as  imposture. 

As  regards  '*  spirit-rapping,"  the  commis- 
sioners report  that  they  certainly  heard  raps, 
and  could  not  explain  them  ;  but,  as  they  say, 
"the  difficulty  attending  the  investigation  of 
this  mode  of  spiritualistic  manifestation  is 
increased  by  the  fact  familiar  to  physiologists 
that  sounds  of  varying  intensity  may  be  pro- 
duced in  almost  any  portion  of  the  human 
body  by  voluntary  muscular  action.  To  deter- 
mine the  exact  location  of  this  muscular 
activity  is  at  times  a  matter  of  delicacy." 

If  the  commission  refrain,  then,  from  offer- 
ing "  any  positive  conclusion  "  on  that  branch 
of  the  inquiry,  they  are  positive  enough  as  to 
materialisations  and  tiie  special  lines  of 
mediumship.  Nothing  but  fraud  has  been 
encountered.  It  appears  that  the  mediums 
regarded  the  commission  as  hostile  from  the 
first,  and  some  of  them  are  charged  with 
having  prevented  investigation  by  demanding 
prohibitive  fees.  This  is  applied  in  particular 
to  an  artist  in  spiritual  photography,  who, 
according  to  the  report,  not  only  asked  an 
extravagant  fee,  but  also  exacted  conditions  as 
to  the  supervision  of  his  mechanical  process 
which  would  have  made  any  inquiry  a  complete 
farce.  He  probably  had  good  reason  for 
stipulating  for  such  conditions;  but  some 
members  of  the  commission  are  as  familiar 
with  the  details  of  photography  as  he  is  him- 
self, though  they  may  not  be  so  well  acquainted 
with  his  method  of  producing  what  is  termed 
*' spirit  photographs."  The  Seybert  Commis- 
sion, then,  have  corroborated  what  has  been 
said  by  scientific  men  in  this  country  ;  for  in 
their  summing  up  they  say  they  did  not,  in  all 
their  investigations,  discover  a  single  novel 
fact,  and  are  "forced  to  the  conclusion  that 
spiritualism,  as  far,  at  least,  as  it  has  been 
shown  before  them,  presents  the  melancholy 
spectacle  of  gross  fraud,  i)erpetrated  upon  an 
uncritical  portion  of  the  community.  The 
report  occupies  an  octavo  volume  of  about  1()0 
pages,  published  by  the  J.  B.  Lippincott  Co., 
of  Philadelphia,  and,  "  preliminary  "  as  it  is,  is 
a  sufficiently  crushing  exposure  of  a  remark- 
able series  of  impostures. 


THB  FLXnSS  F£EEZINa  MACHINE. 

IN  the  notice  of  the  American  Exhibition, 
p.  355,  we  mentioned  the  Fleuss  domestic 
hand  ice  machine  as  a  useful  contrivance 
amongst  freezing  apparatus,  and  we  now  give 
the  details  of  its  construction  as  patented  in 
this  country  by  Mr.  H.  A.  Fleuss,  Newtown, 
Isle  of  Wight.  The  object  of  the  invention  is 
mainly  to  produce  a  portable  freezing  or  re- 
frigerating machine  capable  of  rapidly  freezing 
or  cooling  comparatively  small  quantities  of 
water  or  vaporisable  liquid.  The  patentee 
effects  the  freezing  of  the  bulk  of  the  liquid  by 
the. well-known  process  of  vaporising  a  portion 
of  the  liquid  by  means  of  a  vacuum,  aided  by 
the  absorption  of  the  vaporised  steam  by  sul- 
phuric acid  or  other  absorbent  of  aqueous 
vapour.  Fig.  1  shows  a  plan  view,  and  Fig.  2  a 
vertical  section  of  the  machine.  Fig.  3  shows 
a  vertical  section  on  a  larger  scale  of  the  de- 
livery valve  of  the  pump  and  of  the  parts 
employed  for  preventing  escape  of  oil  from  the 
oil  chamber  which  is  above  this  valve.  Fig.  4 
shows  a  vertical  section  of  the  piston  and  part 
of  the  piston  rod.  Fig.  5  shows  a  vertical 
section  of  the  lower  end  of  the  pump  cylinder 
and  of  the  suction-valve,  and  Fig.  6  shows  a 
vertical  section  of  the  joint  l^tween  the 
acid  receptacle  and  its  lid.  A  is  a  vessel 
to  contain  the  liquid  to  be  frozen.  B  is  a 
glass  vessel  containing  sulphuric  acid.  C 
is  the  cylinder  of  the  air-pump.  D  a  hand 
lever  by  which  the  piston-rod  of  the  pump  is 
worked  up  and  down.  The  lever  is  shown  to 
be  formed  in  two  parts  jointed  together — this  is 
convenient,  as  it  allows  of  the  apparatus  being 
packed  in  small  space.  £  is  the  lid  of  the 
vessel  B,  it  is  formed  of  lead  and  has  an  angle- 
iron  ring  e  (Fig.  G)  around  ite  outer  edge. 
Above  the  lid  is  j^n  iron  ring  /  *,  with  arms 
radiating  from  i^;   (Fig.  1).    The  glass  vesdel 


stands  on  another  iron  ring  «'  from  which  iron 
straps  e-  are  carried  upwards.  The  ends  of  the 
radial  arms  are  made  to  enter  holes  in  these 
straps.  Each  arm  has  a  screw  «>  passing 
through  it,  and  the  end  of  the  screw  is  made  to 
bear  upon  the  top  of  the  angle  iron  ring  e  so 
that  by  turning  the  screws  the  lid  can  be 
forced  downwards  on  to  the  top  of  the  glass 
vessel  or  jar.  To  make  a  tight  joint  between 
the  lid  and  jar  which  shall  prevent  the  escape 
of  acid  and  also  be  air-tight,  the  patentee  forms 
a  groove  all  round  the  outer  edge  of  the  cover 
as  shown  in  Fig.  6  ;  in  that  is  an  elastic  ring  ^ 
Z.  The  thin  tongue  of  lead  z  left  below  the 
groove  does  not  extend  to  the  outer  circum- 
ference of  the  top  of  the  jar,  so  that  when  the  lid 
is  forced  down  on  to  the  top  of  the  jar,  the  thin 
tongue  of  lead  makes  a  liquid-tight  joint  round 
the  inner  circumference  of  the  top  of  the  jar 
which  the  sulphuric  acid  cannot  pass,  whilst 
the  elastic  ring  Z  maintains  this  joint  and 
makes  an  air-tight  joint  round  its  outer  circum- 
ference. In  this  way  the  elastic  ring  is  pro- 
tected from  being  injured  by  the  acid.  To  still 
further  insure  obtaining  a  tight  joint  the  top 
of  the  jar  and  the  underside  of  the  outer  cir- 
cumference of  the  lid  and  its  elastic  ring  are 
painted  over  with  paraffin,  and  whilst  the 
paraffin  is  still  soft  and  the  jar  and  lid  warm, 
the  lid  is  put  into  its  place  on  the  top  of 
the  jar  and  forced  down  by  the  screw  bolts.  In 
this  way  a  most  perfect  joint  is  obtained. 

The    lid  £  is  provided  with  a  filling  hole 
closed  by  a  plug,  and  also  it  is  formed  wiUi 
two  sockets  into  which  are  soldered  the  ends  of 
two  pipes  F  G,  which  pass  upwards  and  carry  a 
tap  U.    The  tap  has  extending  from  it  a  disc 
I,  which  forms  the  lid  or  cover  of  the  vessel 
A.    I*  is  a  ring  of  soft  material  interi)oeed  be- 
tween the  top  of  the  vessel  A  and  the  disc  I  to 
secure  a  tight  joint.    The  vessel  A  is  held  up 
by  the  vacuum  in  the  apparatus.     A  nozsle 
I^  is  also  provided  below  the  disc  to  allow  of 
the  neck  of  a  fiask  being  held  up  to  the  tap  in 
place  of  a  vessel  A  of  the  form  shown.    By  the 
tap  H  a  communication  can  be  opened  between 
the  interior  of  the  vessel  A  and  the  pipe  F 
leading  to  the  acid  vessel  B.    The  socket  into 
which    the   lower    end    of    this   pipe  enters 
is,  as  shown  in  Fig.  2,  carried   down  nearly 
to   the    level  of    the   acid   in  the  vessel,  so 
that    all    air    or    vapour    passing    down   the 
pipe  F  is  brought  into  close  proximity  with 
the    acid.     The    pipe    G  is    closed  at  top— a 
branch  pipe  G^  is  led  off  from  it  to  the  bottom 
of  the  pump  cylinder  below  the  suction  valve. 
Whilst  the  pump  is  being  worked  the  acid  ah 
the  vessel  B  is  kept  agitated  by  an  agitator- 
blade  J'  on  a  vertical  axis  J  which  p;^i^  out 
through  a  stuffing-box  in  the  lid  £  auoj    /fit- 
arm  extending    from  it  which  by  a^  f     -     ,  ^| 
coupled  to  one  arm  of  a  bell  crank  Ky.e    tt      ans. 
arm  of  which  is  linked  to  the  levr 
advantage  derived  from  carrying     -  .milarly    to 
on  a  vertical  axis  is  that  the  axin    ^e  with  him. 
out  through  an    ordinary  stuffi-fJISniptom  of  a 

which  the  acid  does  not  come'v      ~^ 

'fJ4 


ich  was  very 
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The  pump  is  formed  of  a  pisU\'f~njnrtiooa  seven 
be  worked  up  and  down  in  a  v  ^  rdenly,  and  bar 
C.  which  has  above  it  a  small,   of^"^  since,  and 


containing  oil  or  other  liqiyJf    8F»^«-    There jjt 
vaporise  under  a  vacuum,  i^l.      «  fu'^^^^JWu 

L  is  at  the  apex  of  a  oot^tpi^  ?^  iK* '"i^* 
.    ^.  *  xt.        !•    1  *iL*'of  air  throu<  toe 

bottom  of  the  cylmdcr    ST*;-       ^^^  ^orbi'^J^iled 

formed  around  the  8uctic'J;^g''g^,Qnd ;  it  **£e  oryi- 
down  stroke  of  the  piste  oj^^  applying  V^iro  (of 
of  oil  is  caused  as  hereP^  give  my  ex  Embedded 
at  the  bottom  of  the  c^S^iy  on  myse[**out.  The 
the  piston  7i  is  inad/*k  -fit  my  patier^^introdaoed 
conical  hollow  so  thi?  ^nost  his  life. . 
stroke  it  may  fit  cl;- i  4*™.^°*?**!°^  ^^®",  by  the 
the  bottom  of  the 
end  of  the  down  st  * 


tr  I  think  i'.«i  "teel  cutters 

(^  operation  '^  be  studied  in 

JUS    syste/^olty  whatever  in 


piston  enters  thoc^Y^-Yor'^ieded-  for  the  two 
the  cyhnderis  th  ♦jig^j^J^j.^odel  mandrel-head, 
on  the  undersid'^ynj^jrnin^ied,  as  it  standi  bein 


Ming 


piston  complet3'  ^^  ^  t\i\n^  ^linder-base,  if  gangea 
past  the  pisU'fi can  give' f  i^i  inch  will  answer 
oil,  s )  that'^  ey  relicf.-*^i'ider-fit  would  admit  an 
ually  expelh  ^  *''°^  which,  at  iU  onUide, 

suction  vah^ '  -'hidth  of  an  inch  ;  that  is  to 

fh«  H  f  fir  ^*  ^"^rlooks  the  fact  that  we  hj-f  |^. 
tne  iiiciFr  I  ^^y^,  cone  but  a  true  coneu-*^..  .^ 
stem  anj^ijerabl^lw,  in  order  to  encf  ^j;,;***  *" 
parts  ai^^uhou*  rid  of  bad  ones,  w/  •^i:(yx^Z^^ 
The  su(*J  variorith  such  surfacft^  ^31  tS  ««.!!?  ^ 
tendir'eion  U  Verify  for  hiitTj;;;;^*„\.*J  ^Ut  (o 
direc<«  -^  .-eMoaU^ce  of  Lme / 
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.^^  piflton  rod 
j„  toa  rod  IB  a 
j^^be  H  and 
final  the  valve 
^rutntrds.  The 
H  the  (d  too  tnr 
nofinto  h  rough 
bha  MithaC  elota 
■  when  w»  J  item 
nnte  fll™«  ij  ^i,g 
idjUdaiN,  fv. 
dWtrio  «*' *,j* 
nion  that  gt^"P 
than  U)«  aim.  C* 
>r  that  »  al«~l»e 


Tklve  i*  no  longer    npheld,  sod  drops  down  on 

The  ffs7  ia  which  the  piBloo  or  piiinp  baoket 
formed  is  shown  in  Fig.  4.  A  leather,  0, 
forms  a  tight  joint  between  it  and  the  pomp 
cylinder  C.  The  valve  P  is  f onned  of  a  diso  of 
leather  with  a  centnl  hole  formed  through  it 
up  through  which  the  tube  M  pasaes.  Above 
this  [9  ft  metal  disc  csrrjing  on  the  top  of  it 
another  disc  of  leather.  The  holee  through 
the  leather  duios  are  made  to  fit  the  tnbe  M 
eadlj.  Q  is  the  delivery  valve  at  the  top  of 
the  oylinder  C :  it  is  composed  of  a  disc  of 
leather  renting  above  opeoiags  formed  throogh 
the  Cflioder  oover.  The  diso  ia  formed  wan 
hydiaulic  collar  with  a  Dange  or  inverted  oap- 


a  tight  stuffing-box  joint  where  the  piston-rod 
passes  oat  from  the  top  of  the  cylinder,  u  well 
u  Barring  u  a  valve.    The  diso  of  leather  witli 


ita  ooniodl  upward  projection  la  kopt  in  fats 
by  a  matel  ring  Q'.  Above  tha  top  of  ttt 
cylinder  Is  an  oil  chamber  B,  to  thai  Ma 
delivery  valve  may  be  always  oovared  wHholL 
R>  is  a  diso  paeeiug  aorojs  the  interioc  Vt  At 
oil  chamber— it  serves  as  a  stop  to  pnreot  Mt 
delivery  valve  from  being  lifted  too  U^M 
the  upward  stroke  of  the  piston.  Attt*MB> 
pletlon  of  the  up  stroke  also,  whan  oU  la  tatmk 
from  the  pump  cylinder  into  (dia  oQ-TMad,  tl 
prevents  the  oil  from  being  thrawn  ^^-*--"- 


i,  the  piston-rod  is  made  t<  , 
hole  in  the  oentre  of  a  disc  of  leaUier  B— 4Ui 
disc  of  leather  ia  between  two  stope  >' f*,  vAidt 
keep  it  from  moving  too  far  ap  and  down  with 
the  piston-rod.  The  stops  are  oaniad  by  the 
oover  of  the  oil  chamber,  and  this  oovca  ii 
ooned  downwards,  as  shown  at  Fig,  S,  to  itill 
farther  insure  that  no  oil  shall  be  ejected  fnm 
the  chamber.  Any  oil  eateriag  the  bottomof 
the  oil-chamber  and  rising  ap  throngh  itmnrt, 
as  will  be  seen,  pursue  a  very  oiranitoos  oenne 
before  it  csji  escape  at  the  top.  T  T  ara  imall 
cavitiee  in  the  side  of  the  pump  oylinder  0 1  tha 
bottom  of  the  pump  piston  pa  woe  above  thest 
cavities  just  at  the  end  ol  its  upward  sboke; 
The  quantity  ol  oil  in  the  apporacna  thonldbe 
suoh  that  at  the  end  of  the  npetroke  of  tba 
pnmp  piston  the  space  above  the  piston  mn 
be  full  of  oil,  and  the  oil  should  also  stasd 
about  to  the  level  of  'the  disc  H'.  In  working 
the  pump,  towards  the  completion  of  the  up 
stroke,  some  of  the  oil  above  the  piston  pasMi 
into  the  cavitiesT  Tin  the  sides  of  the  oylinda^ 
and  when  the  piston  has  risen  above  theae  oavi- 
tiea  the  oil  within  them  falls  to  the  bottom  at 
the  cylinder,  and  serves  at  the  oompletaonel 
the  next  downward  stroke  to  sweep  ont  all  air 
from  the  lower  part  of  the  cylinder,  as  befors 
explained. 

The  action  of  the  apparatus  is  as  follows  :— 
The  tap  H  being  closed,  a  few  strokea  of  tltt 
pQmpare  given  nntilagoodvacunm  is  obtained 
in  the  veisel  B  oontaiuing  the  snlphurio  add. 
The  vessel  A  containing  a  small  qaaatit^  of 
liquid  to  be  frosen  is  now  applied  to  tha  diso  I 
or  nozzle  I',  and  the  t«p  is  opened.  The  vaonaM 
then  at  once  holds  up  the  vesael.  The  pnmp  ti 
now  again  set  to  work  to  remove  the  air  wluek 
wu  oontained  in  the  veseel  A.  Any  vapou 
given  off  from  the  liquid  is  absorbed  bj  tha 
aoid,  and  this  oontinues  until  by  evaporatioa 
of  some  of  the  liqoid  Che  remainder  is  froua. 
In  ord^  to  be  able  to  obtain  solid  blocks  of  ioa 
in  the  above  manner,  a  small  qoontiCy  of  liqoid 
should  Bnt  be  frozen  in  the  vesael  A,  and  thaa 
a  further  quantity  of  liquid  may  be  intmdnosd 
into  the  vesael  throngh  a  tap  U  (see  Fig.  I) 
and  frozen,  and  so  on  nntil  a  blook  of  Uw 
deuied  tUokneea  is  obtained. 


FISBBON'S  FHOTOGRAPHIC 
APPABATUS. 

THE  Perron  photograph io  appantu 
■re  sntirely  new.  The  prooeai 001  .  ... 
DHof  ihesti  ctgelatino-bromule  of  silver  emnlsioi, 
"'  n  view  of  obttiiuDg  mdinaiy  negativsa  witk- 
__.  he  inlervsntioQ  of  glaaa,  whioh  is  alwaji 
heavy,  fragile,  and  oambersome.  The  prouMai) 
impleted  by  a  ipeoial  frame,  which  permitsirf 
liag  theae  emoliions  for  ■  Urge  number  of  ez- 
posures,  without  rsoonne  to  the  apecial  lightuf  s 
laboratory  to  efleat  the  sahstiCatioa  of  them. 
*"'  I  emulsioue  are  oampoae<i  lalsly  of  the  ninil 
LQce  apread  upon  thoae  gtUtioo-brumide 
platss  which  are   so  nniTersally    employed,   Chu 

Sermittiog  of  tbe   nae  of  every  koown    kind  of 
evelopment  withoDt  any  change  in  tormnlai,  ami 
■eoming  an  abaolote  tranapuency  in  the  negatina. 
Glass  or   snpporti  of  varying    transparency    aft 
entirely  aappresied,  and  one     h&a  no    longer  W 
'    ther  with  thoaa  apeoial  batha  that   are    used  to 
'e    certain    of    these     eupport<    the    necsamy 
lUspareaoy.     Finally,  the  apparatnt  that  permiu 
the  use  of  itheae  plates  in  the  open    aJr  for  ttat 
rioai  eipoinrea  baa  been  so  atndied  ■■  to  make 
adapUble    to    all    eiiating    oameraa     wilhonl 
»ption,  thus  causing  merely  an   eipenae  for  a 
alight  change,  and  allowing  every  one   to  use  all 

I  emuliiona  come  packed   in  canlboaid  bora 

KiDtain  a   package   of  black  piper  in  folda. 

(Fig.    I.)    Between  the  folds    of  chia  paper  an 

inclosed  the  sheets  of   emnlsion,   which   ar*  glusil 

it  by  their  lower  edge,  and  are  thus  proUetM 
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on  both  iMMt.  The  fm 
•nfficiently  deep  to  hold  __. 
wbioh  t.  moiMe  bo»rd  with  i 
penniU  of  holding  igminit  a  very  oleu;  pieoeol 
gUu  nt  into  tba  huk  of  tha  flap  door  of  tbi 
■PIMntoi,  and  aorruponding  exMtlj  lo  the  p1sD( 
<a  tha  foaaa  (Fig.  i).  AH«r  the  pukige  of 
•tnoliiona  hu  bean  pat  into  tha  box,  thi  fint 
■heetat  blaok  paper  u  puaed  throogh  a  ilit  aad 
nudatoeDgiga  vith  a  groo>e  in  the  uU  of  > 
winobf  that  peisiJta  of  aawindiiig  it  from  tha 
•zterior  (Figrt  2,  3,  and  6).  Baoh  aheet  of  blaek 
pkper  ii  proTided  with  a  hole,  thioagh  whiob  mtu 
B  Tartial  rod  (Indioator),  wh«e  head  i*  visible  od 
the  oataide.  Wheo  the  paper  ii  rolled  up,  «>  that 
•  aheet  of  emolsioa  ia  In  plaoe,  and  raadf  for 
azpoanra,  tha  rod  falli  tato  the  hois  and  ihowi 
that  tliB  iriaoh  haa  been  tninad  luffiaieatl;. 
When^  attar  an  eipoauie,  it  ii  a  qaeatiun  of 
remoTingtha  plate  that  baa  liaan  eipoied  and  of 
■obititnling  aaotbaT  for  it,it  ia  oalf  nsoeaaaTT  to 
miaetba  indioator  lo  ai  to  fiee  it  from  the  hole, 
•ud  than  to  torn  the  winoh  nntil  tha  indicator 
£kllB  into  the  SDOceedin^  apeitare.  Thia  hringa 
the  next  plate  into  poiition.  Thia  prooeu  goei  on 
until  the  eihanation  of  tha  paekaga,  whiob 
•ODtaing  12,  24,  or  Sti  pUtei,  that  permit  of  taking 
on  theiame  exoanioa  jnat  ai  manj  nagatiTaa irith 
one  frame  and  vilhout  having  reoonraa  to  a 
ImboTatory. 

Upon  retnming  home,  tha  emnliiong  that  have 
beenaipoaad  are  taken  out  throogh  the  back  of 
the  frame  by  uniolliag  them,  and  it  li  poaiibla 
flitliai  to  sODtinne  with  thoae  that  lemaio,  if  the 
package  baa  not  been  exbamted,  oi  to  pat  in 
another  package  if  tha  firat  baa  been  all  naed  ap. 
After  all  the  niual  operationa  of  davaloping  and 
fixing,  the  aegatJTea  are  immsraed  in  a  peonliar 
•olDIioa  of  gelatine,  wbioh,  after  they  are  drf, 
^Tei  them  ttrangth  and  extreme  flexibility. 
<  apread  oat  npon  vary  elsan  glaaa  to 
atei  after  thii  have  the  appearance 


dry.     The 


inre  of  tha  gaa  in  the  pipe*  whIob  aupply  the 
bnmera,  and  which  ia  entirely  beyond  tha  oontrol 
of  moat  forma  of  the  tharinoatat.  To  avoid  thu 
Dr.  C.  B.  Dollej  of  the  Biological  Department 
uf  tba  Univenity  of  Pennaylvania,  began  a  aeriae 
of  siperimantB  with  oopper  bara,  which  war* 
baatedatoiie  end  by  meana  of  a  Bnnaan  bnmer 
•o  that  the  heat  oonvayed  by  oondnotion  to  the  re 
mote  end  of  the  ban  gradaally  duniniabed  in  in 
teniitj  becanae  of  iti  bemg  oonatautly  radiated 
into  the  sorroanding  air,  aooocding  to  well-known 
laws  gtated  in  tba  textbooks  on  pbyaioa.  ll  wa? 
I       J  [(,at^  „n)j   t[,j    room  at  an  approximal«l( 


kept  jD*t  at  the  point  of  f  oaion  toi  a  long  tii 
withootandangeringthe  objeota  to  be  imbedded. 
Theae  reaaltt  ahowed  that  itwaa  poasible  tontiliit 
an  appacatna  of  tbii  Ivpe  for  imbedding  porpoiei 
That  led  the  writer  of  thia  to  begin  a  set  of  ex- 

ferimenti  with  a  very  simple  modifloatioo  of  the 
jrejeing  type  of  apparatus,  with  the  object  of 
getting  rid  of  the  naoal  water-hath  entirely  in  the 
prooass  of  imbedding,  and  to  also  nae  the  paraffin 
lUelf  aa  a  means  to  indloate  how  far  away  frani 
the  aoorcs  of  beat  it  wonid  be  «»f e  to  allow  an 
objeet  lo  remain  while  it  was  being  saturated. 

The  object  was  e9acted  in  the  following  manner: 
A  triangular  sheet  of  copper,  slightly  leaa  than  .'.in. 
thick,  IHin.  long,  and  lOin.  wide  at  one  end  and 
running  lo  a  sharp  point  at  tbe  other,  aa  ahown  at 
1  io  tha  aooompanving  figure,  is  aapported  hori- 
lontallv  npon  two  legs  at  the  wide  end,  and  at 
some  distance  from  the  pointed  end  by  another 
leg,  these  three  legs  ooDSlituting  a  firm  tripod  base 
for  the  whole  devioe.  Under  tha  pointed  end  oi 
the  trisngular  plate  of  oopper  ia  placed  a  small 
Bnnsen  gaa-bnrner,  with  an  ipertnra  of  about  iin., 
~  '  '    '  with  (he  gaa-iapply  of  the  boilding 

-'-'— ■,nba.     If  the  flame  ia  allowed 


„   '  of  their  being  torn. 

in  indexed  register,  and    be  stored  with 
works  within    an    axtremaly  limited 


to  burn  steadily  a 


A    NEW    PARAFFIN    lUBlDDINQ 
APPABATnS. 

THOSBi  who  have  bad  much  experience  in  im- 
bedding in  paraffin  are  aware  of  tha  diffi- 
onlUe*  and  risks  which  attend  the  imbedding  of 


t  half  iU  fall  force,  and 

shown  in  tha  Sgnra,  the  whole  plate  will  soon  be 
heated,  hat  tha  tempBrstnie  will  be  found  to 
gradually  diminish  towards  the  wide  end.  At  a 
□iatanoe  of  about  12  to  ISin.  from  tha  point  where 
the  flame  acts  upon  the  copper  plate  the  tempers- 
tare  will  remsin  steadily  at  about  5B'C.(13S^F.), 
with  the  temperature  of  the  room  st  22°  C,  or 
71°  F.  As  long  as  tha  temperataie  of  the  room 
ramalos  nearly  the  same  tha  temperatara  of  the 


delinate  objaola  on  aecounl  of  tbe  danger  of  over  I  due 
beating  the  imbedding  mass.  The  trouble  with  thn 
tbermiistata,  or  heat-regalators,  is  that  they  gel  troi 
oat  of  ordarand  give  tronble,  saidi  '  '  ""* 
salty  which  aiisea  from  the  —•"•<' 


!act  that  the  beat  which  ia  oonduotad 
e  oopper  plate  with  oonatant  rapidity 
urce — the  burner— is  radiated  into  the 
I  air  at  aa  equally  oonatant  rata,  and, 
;b  towards  the  wide  end  ut  the  plate 


from  the  baitier,   triala   with  (he  thermoBwtfx 


if  very  nearly  m 

In  order  to  use  tha  paraffin  itaelf  as  an  indicator 
at  the  proper  tampeiatnie,  and  in  that  way  d^ 

itw 

to  melt  the  □ 

p,  ahown  in  th.  _„ , 

and   Is  Sin.  long,  l^in.  wide,  and  Jj'ln.'deepL     In 

praetioa  the  enp  is  half-filled  with  paraffin  and 
placed  lengthwise  on  the  copper  plate,  with  ita 
nanoweat  side  towards  (he  flame,  and  about  9ia. 
from  it,  is  shown  ia  tbe  oat.  Tha  farsffin-cap 
may  be  eovrred  with  a  strip  of  glass  to  exdnda 
dust.  If  the  bamex  pla^a  upon  tbe  plate  as 
directed,  and  tbe  trough  is  m  the  proper  poaitlon, 
in  about  an  hour  it  wUI  be  found  that  the  parafHa 
in  the  trough  has  been  melted  at  the  end  cearaat 
tha  homer,  but  haa  resiained  congealed  at  th* 
other.  Horeovar,  it  will  be  found  Uiat  the  point 
where  the  melted  comes  in  oontact  with  the  ueadf 
f roien  paiaain  is  Tery  constant,  and  it  is  j'oat  at 
this  point  where  it  ia  safe  to  place  objects  wLiab 
are  Ui  be  imbedded.  Tbe  paciffin  which  remaina 
congealed  in  the  trough  is  repreienltd  in  the  cot 
by  the  shading  at  tha  remote  end  o(  the  trough, 
the  clear  space  below  tha  dotted  lines  neareit  the 
flame  indicating  the  portion  which  remaina  molten. 

It  is  olear,  from  what  has  preeeded^that  a  shorter 
cup  or  trough  filled  with  soft  pariSn  melting  at 
36^  C.  mav  be  placed  atill  farther  awa;^  from  the 
burner,  alongside  of  the  vefsel  oontaining  hard 
paraffin  fusing  at  56°  C.,  while  miitnrea  of  tur- 
pentine and  paraffin,  or  ahloruform  and  pamSa, 
wonld  remain  molten  at  a  atill  greater  distaniM 
from  the  flama.  j  t 

Tbe  applications  and  poaaibilities  of  thia  new 
device  will  be  readily  appreciated  by  bistologlsta 
-nd  emhryologista,  since  it  can  be  q^uiokly  seen  if 
bjeoti  ara  in  danger  from  oietheatmg  by  aimcJj 
uoliug  whether  the  point  where  the  paiama 
remaina  molten  in  the  trough  has  advanced  farther 
from  the  flame.  Thia  can  be  eaaily  observed 
throogh  the  transparent  cover  of  tbe  trough. 

For   large   laboratories,   where   a  nombec   of 

-. .    -     -.-.-        -y^ 

of  the  same  thickneas,  but  3ft.  in  diameter,  wo<M 
xfford  room  for  a  large  nnmber  of  paraOia  im- 
bedding-trongha,  which  could  be  arranged  in  a 
circle  around  and  some  distance  from  the  oentK 
at  which  point  a  larger  burner  would  be  applied 
ondernastb.  Tbe  temperature  in  snch  a  devlo* 
would  diminish  from  tbe  centre  towards  tha 
periphery  of  the   disc.     Tbe  troughs  would  be 

S laced  upon  different  radii  upon  the  surface  of  the 
ISO,  just  aa  two  or  three  trongha  may  be  placed 
upon  different  radii  of  the  triuugulac  plale,  which 
IS  practically  the  sector  of  a  disc,  aa  deacribodsbovei. 
For  Imbedding  delicate  objects,  email  cups  mad* 
jf  tinfoil,  pressed  into  ebepe  ia  circular,  taperin 
mo u Ids,  may  be  eatisfactoriiy  employed  with  tir 
appsratns,  in  tba  same  way  as  tbe  traogh]  SH- 
device  described  sbovs  can  be  made  by  au'  t  -  .  ^ 
smith  for  abnot  two  dullart. — Jt-hn  A.  Hj/j^    ,j       »m, 


THB  PEILOSOFHT    0? 

OUTDOOB  PLAUIj 

rriWO  acknowledged  agei 


— -  of  imilarly    to 
rque  with  him. 

^,  ich  was  very 
[f~njnchaod  leven 
,  «enly,  and  bar 
L  heaiihy  plan"tl(rowt°h  arc  hes  """""rlit^ -' 
I'lsnta  growing  out  of  doora  maty  ^  cha'raoter  '** 
lieat  sstbey  find  it,  and  "  j/I^t,  of  tba  socl'^'l' 
Ibis  element  our  object  »hould  ^pj'^^'  tb'ou?'  ">• 
it.  Moistara  on  tie  other  ^*  Va^»;'J?-^i|,d 
.,ur  oontiol,  but  J  we  .""^^a  ,ouud  ;  it  ^J?  "7^ 
-vater  our  j""'*"^""'*  ^^  applying  '  ■'•"'ro  frf 
evening,  we  do  so  at  the  eipJr  „j,/^;  ,°  'Imbedded 
c^lheheat  wedeoida  topr«Cj  J*  mvsel'"""-  Tha 
.re  thua  brought  into  oper^'^;'^  f^^  Uintrodnood 

,,l»nta  and  retarding  lher^„,t  J.W; 
,  ndeavoar  lo  urge  lorwa  .  diminiahin'^'"''^  ^J  *•"• 
iivsporation  and  radial'  ^  j  think  i'  '*  '"•'  cuttera 
hivapoTation  it  the  _  y  operation  ■'«,  »<*  studied  in 
the  dryness  of  the  ,  -Ss  svatei^""")' "l"'""' in 
BCtive  when  Ibe  neoe"  ^  ^„^  JKeded  for  the  twi> 
urgent ;  but  evapora  j-'distrsa'ai-  *'^"'  mandrel-haad. 
prodaciDgcold,  anfly  mornin  "'"^'  •* 'tatands  being 
tbe  rapidity  of  the-  ,/^,  ,i,;nlr*ylinder-baia,i(ganged 
I«iDta  oat  the  r.r '^  ™  "P^^^.f  ui  inch  will  Inawer 
greater  capsciti  „  idjcf  _-niaiier-at  would  admit  an 
Fcntible  in  the  r,  '•wok  which,  at  ita  outside, 

;iQd  tbetemper^;  _«ndth  of  an  inch  ;  that  is  t» 

up   the   tempt-  -   which  ia  possible  between, 

fopplied  by  iJlOTBICrohock-raoess.  .M 

Uthe  practip  ,  IMaierlookathefactthatwchj.rttit. 
,ir  i.  ary  f^^i  „ji„le  cone  but  .  true  cone-i-*^-  , 
[■ocs  nn  b^ij.,-i,|.bw,  in  order  to  encr-**  .T "J  ■" 
fall.,  .n*ft^';^!  rid  of  had  ones,  w.  -',i"^'**'  *» 
Pon-a  tsaJ  vMi^"ith  auoh  surfacfti  -iT'"!  ^P  ^ 
(jrowth  '^o„  i,  yeri^  lor  ^nLT^'ui? '-f  j" W 
more  w  ™ '•"■'"•Wceol  Bams/ 
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in  apparently  arid  soil,  which  have  been  allowed 
to  take  their  chance. 

The  other  scarce  of  diminished  temperature 
we  referred  to  was  radiation.  Every  warm  body 
tends  continually  to  throw  off  its  heat  to  all 
other  bodies  of  lower  warmth,  near  or  remote. 
But  radiation  in  meteorology  is  more  particularly 
confined  to  "  the  radiation  of  heat  from  the  surface 
of  the  earth  and  objects  on  it  into  a  clear  sky." 
Wo  know  that  all  objects  do  not  radiate  heat  with 
equal  rapidity :  rough  surfaces  do  it  more  readily 
than  smooth,  and  dark  surfaces  than  those  of  a 
lighter  shade  of  colour.  If  we  apply  this  know- 
Mge  to  the  process  of  watering,  we  shall  find 
that  almost  all  soils  are  darkened  in  their  colour 
by  moisture,  and  therefore  by  the  practice  of 
evening  watering  we  put  the  soil  into  the  best 
possible  condition  for  getting  cooled  down  during 
the  night.  It  is  thus  that  the  combined  influence 
of  evaporation  and  radiation  exerts  itself  in 
thwarting  the  very  desire  of  such  as  thoughtlessly 
practise  evening  watering,  although  we  know  it  is 
too  frequently  believed  that,  so  long  as  plants  get 
water,  it  is  entirely  a  matter  of  indifference  when 
it  is  applied.  On  the  other  hand,  by  adopting 
morning  waterings,  there  can  be  no  aoubt  but  that 
evaporation  will  go  on  much  more  freely,  but  the 
atmosphere  is  becoming  warmer  insteaa  of  colder, 
and  the  sun's  rays  exert  their  counteracting 
influence.  The  darkened  surface  of  the  soil — 
— that  very  condition  which  makes  the  ground 
throw  off  its  heat  more  readily  during  the  night 
—causes  it  to  imbibe  the  heat  of  the  sun*s  rays  by 
day  with  increased  facility,  so  that  we  have  the 
greatest  amount  of  the  fostering  agencies  of  heat 
and  moisture  for  successful  jplsnt  growth. 
Artificial  waterings,  to  be  most  effective,  should 
be  copious  and  abundant,  and  applied  either  in 
early  or  during  a  dull  day.  Water  that  has  been 
previously  exposed  to  the  sun's  rays  is  always 
preferable  to  that  freshly  obtained  from  a  cold 
tank  or  well,  owing  to  the  chill  imparted  to  the 
circulatory  fluid  of  the  plants  by  the  application 
of  such  low  temperature  water. — J,  J,  \V,  in  the 
"  Oarieners'  Chronicler 


ARSENICAL  WALL  PAPBBS. 

TUIS  appears  to  bo  the  season  for  all  sorts  of 
alarmist  reports  to  be  spread  by  the  papers, 
and  the  following  in  the  Lancet  is  worth  reading,  if 
only  to  compare  it  with  an  article  which  we  gave 
in  No.  1,013,  p.  553  :— 

It  is  well  to  give  a  note  of  warning  that,  in 
spito  of  utterances  to  the  contrary,  many  of  the 
gaudy-ooloured  wail  papers  are  contaminated  with 
arsenic  to  a  not  inconsiderable  extent.  It  has  been 
known  that  certain  shades  of  green  are  made  with 
arsenical  pigments,  and  that  **  flock ''  papers  with 
a  rough  surface  are  peculiarly  dangerous  from  the 
liability  of  the  flock  to  be  rubbed  off  and  dissemi- 
nated as  a  fine  dust  in  the  air.  This  is  so  generally 
n     And  so  well  understood  that  there  can  be  but  little 
\  \     Vale  for  papers  of  the  '"'  green  flock "  type.    An 
^  ^^iser^oal   pigment   is  one  in  which  the  element 
the  wriset  enters  definitely  into  the  composition  of  the 
fortunately  compound.  The  green  compounds  of  arsenic 
oiictions  y»9er  and  the  yellow  and  red  sulphides  of 
madeior  Kei,  ^j.^q  arsenical  pigments,  and  as  such  are 
enough  j  the  dangerous.    The  danger  is  not  limited 
two  grainy  .•  ^\^y  colours,  and  it  is  well  to  be  aware 
large    n?that  g  ^^^^  ^  used  in  the  preparation  of  many 
togeth'as  the  aj^h  ^re  not  properly  "arsenical."    In 
pjh*"'      T  ^    ***  d  as  an  oxidising  agent,  and  is  often 
ttcting,    I    canniy^mQ^g^    from    ^y^^    manufactured 
Jbinion    is  that  1  j^  ^^^  -^  ^^^^  largely  in  the  prepara- 
eleotncity    m  /o®^  pigments,"  and  is  often  present  in 
between  the  point  of.      ^  impurity"  caused  by  care- 
tiie  glasa:  «[*"■  j>«"^ture ;  but  whether  arsenic  be 
ductor  of  heat,  and  th^^  ^^  intention  is  a  matter 
nothing  to  absorb  the  IT  ^^  the  sufferer.    It  is  well  to 
a  minute  fracture,  »n«jHoar  of  the  paper  is  no  guide 
amine   at   intervals   lo^^i  «ifi. -r-onf^     Tfi-i.^Ki^ 


^r-TMeoflig^^^^^^^  ^Z 


Sometimes  wEen  the  glasa  »  ^  ehort;  a^nic  is  so 
lately  goes  right  through.  A  oato  .  'J^  ^  pigments 
he  has  got  the  cut  by  the  mu8i<»l  W^^JJ?"  ♦»  arsemcSj " 
out  as  Ee  draws  the  diamond  jl^^^t  *ece«»^T  b^^^ 
found  on  close  examination  that  tiu«>«°««»^y  ^^^^^^ 
▼ery  regular,  like  the  teeth  of  a  fine  ■  ?'  ^*?°^fi^! 
the  detSnatiin  of  these  minnt.  i^^^ljf!''^^J^l 
£e  musical  note,  and  thus  arisei  the  *«^^"  P^"*l"°f 
« sweet  cnC  That  electricity  is  ge«»«»£,"i!^ReiM^h's 
the  point  of  the  diamond  and  the  •«*?  "„  u°?S„! 
glaai;  eannot  be  doubted,  for  when  ^,."'.?  nn°5 
Siamond  with  a  coarse  out,  minute  filmrfth  d«tiUed 
are  thrown  aside  by  the  diamond,  and  •■  tf  f  „t?'J 
on  the  glass  seem  alive  with  eleotrio  »o*^^T«!? 
would  add  here  that  it  is  my  opinion  that  gl»;'*~'**'5r 
jonealed  would  be  better  isolated  than  the  anii;^  do  ae- 

J  gmther  this  from  the  mumer  that  a  gla^ 


posited  on  the  copper.  This  is  not  conclusive  as 
to  arsenic,  as  some  other  metals  will  also  cause  a 
film  to  be  deposited  on  copper  under  these  circum- 
stances. As  a  confirmatory  test  Marsh's  apparatus 
may  be  used.  Hydrogen  is  generated  by  acting 
on  pure  zinc  with  pure  distilled  water  and  pure 
sulphuric  aoid.  To  the  mixture  is  added  a  de- 
coction of  the  suspected  paper  made  by  boiling 
with  pure  hydrochloric  aoid.  If  arsenic  be  present, 
arseniuretted  hydrogen  will  be  formed,  which 
bums  with  a  bluish-white  flame  and  deposits  a 
film  of  arsenic  on  a  oold  porcelain  surface  intro- 
duced into  the  flame.  Certain  confirmatory  tests 
would  be  necessary  to  be  sure  that  the  deposit  is 
not  due  to  antimony.  Antimony,  however,  is  not 
a  common  imnurity  of  pigments,  and  we  shall  not 
be  wrong  in  advising  that  any  wall  papers  which, 
when  traated  as  we  have  dlreoted,  give  a  film  on 
porcelain  should  be  at  once  discarded.  If  a  wall 
paper  which  is  already  in  titu  be  found  to  contain 
arsenic,  it  should  be  removed,  or,  if  this  be  not 
practicable,  it  should  be  sized  and  doubly  varnished, 
and  the  varnish  should  be  renewed  every  year 
or  BO. 


A  WOOD-TURK  ING  JOB  :  WHAT  AN 
AMATEUR  CAN  DO-HOW  TO  PUT 
THE  JOB  IN  THE  LATHE.* 

AMATEURS  often  cause  an  experienced 
workman  to  laugh  at  clumsy  methods  and 
ill-chosen  ways ;  but  the  "  thoroughbred  "  amateur 
often  has  cause  to  smile  at  the  professional  himself 
on  account  of  that  worthy's  proclivity  to  stick  to 
old  and  outgrown  methods,  rather  tnan  to  adopt 
new  and  better  methods  which  the  "dizzy  ama- 
teur "  himself  has  discovered  and  worked  up  to 
little  better  than  perfection.  In  some  arts,  pro- 
fessions, and  even  sciences,  the  amateur  has  been 
the  direct  means  of  bringing  his  particular  study  to 
its  present  state  of  perfection.  Very  likely  astro- 
nomy would  have  gone  begging  had  it  not  been  for 
amateurs.  Photography  owes  its  greatest  advance 
to  the  same  class  ox  workers,  and  wood-turning 
Itself  has  been  brought  to  a  high  degree  of  perfec- 
tion (fancy  turning  has)  by  the  same  amateurs, 
some  of  whom  are  laughed  at  for  their  clumsy 
methods  of  going  to  work,  and  their  ineffectual 
attempts  to  bring  shape  out  of  a  mass  of  crude  mate- 
rial. If  a  young  chap  desires  to  learn  something 
about  wooa-tuming  he  oan  do  it  lust  as  easily  as 
he  oan  learn  to  hammer  iron,  as  told  in  a  previous 
article  on  learning  blacksmith ing.  The  nrst  step 
is  to  get  the  tools  in  order.  Select  a  plain  chisel 
and  a  plain  gouge.  Let  the  chisel  be  l^in.  or 
l|in.  wide,  one  comer  ground  back  to  an  angle  of 
70"  or  75**,  and  both  sides  bevelled  alike,  the 
cutting  edge  of  the  tool  forming  an  angle  of  20^ 
to  26°. 

The  bevel  on  a  l^in.  chisel  should  be  at  least 
five-eighths  of  an  inch  long,  and  must  be  ground 
perfectly  flat.  If  a  very  small  stone — say,  12in.  or 
14in.  in  diameter — can  be  used,  so  much  the  better, 
fur  then  a  slight  concavity  can  bo  given  to  the 
bevel,  a  point  greatly  appreciated  by  the  good 
turner.  Let  the  chisel  be  ground  in  the  same 
manner  as  given  for  grinding  a  plane  iron,  except 
that  both  sides  must  be  ground  and  bevelled  alike  ; 
then  the  edge  must  be  set  on  an  oilstone,  much  as 
for  planing.  Next  select  a  gouge.  Get  one  which 
is  cut  to  l|in.  or  IJin.  circle.  Grind  the  gouge  on 
the  outside,  cutting  both  comers  back  seven-eighths 
or  three-fourths  of  an  inch,  then  grinding  the 
gouge  with  a  bevel  three-fourths  or  seven-eighths 
of  an  inch  long,  according  to  the  thickness  of  the 
metal  in  the  gouge.  A  round  edge  **  slip "  of 
Arkansas  stone  will  be  necessary  for  setting  an 
edge  on  a  gouge,  but  all  the  whetting  should  be 
done  from  the  outside,  and  just  the  least  possible 
touch  given  to  the  inside  of  the  gouge  with  the 
round  slip — just  enough,  in  fact,  to  remove  any 
trace  of  a  feather  edge  wnich  may  nave  been  raised 
there  by  unskilful  grinding  and  whetting. 

After  both  chisel  and  gouge  are  sharp — never 
use  them  dull,  and  other  tools  will  not  be  required 
by  the  learner  at  present — select  a  piece  of  square 
weed,  anywhere  from  2in.  to  4in.  in  diameter,  and 
place  it  between  the  lathe  centres.  First  prepare 
the  work  by  centring  it.  To  do  this,  open  a  pair 
of  dividers  a  distance  approximating  the  diameter 
of  the  work,  and  then,  with  the  work  lying  on  a 
smooth  surface,  scratch  the  end  of  the  wood  keep- 
ing one  leg  of  the  dividers  exactly  perpendicular 
to  the  other.  After  marking,  turn  the  piece  a 
quarter  of  a  turn  and  mark  again,  then  turn  and 
mark  until  all  four  sides  of  the  stick  have  in  turn 
been  presented  to  the  flat  surface  and  marked  by 
the  dividers.  It  matters  not  whether  the  dividers 
be  opened  less  or  more,  or  exactly  half  the  dia- 
meter of  the  stick,  for  if  they  are  opened  more  or 
less,  a  small  square  will  be  contained  between  the 
intersection  of  the  lines,  and  the  eye  can  quickly 
locate  the  centre  of  this  small  square,  and  also  do 
it  with  great  exactness. 

When  hard  wood  is  used,  the  centres  should  be 

•  Bj  James  F.  Hobabt,  in  the  Mcavifacturers*  Oarette. 


drilled  or  bored  slightly,  for  so  doing  wQl  Detail 
the  centre  and  the  dog  to  take  a  firmndld.  If  pias 
wood  is  used,  the  centre  hole  borins  may  be  dis- 
pensed with,  and  one  end  of  the  wood  being  P^0^ 
against  the  dog,  taking  care  to  pnt  the  paint  tiMnof 
exactly  in  the  centre  of  the  little  sqnaze  before 
described ;  the  tail  spindle  of  the  lathe  may  bt 
adjusted  to  the  other  end  of  the  wood  in  a  similar 
manner,  and  both  dog  and  tail  spindle  forced  into 
the  wood  by  screwing  up  the  tail  spindle.  Soae- 
times  it  is  necessary  to  force  the  dog^  more  deeply 
into  the  wood  by  tapping  the  wood  with  a  hamnMr 
or  the  edge  of  a  turning  chisel,  taking  oare  to  strike 
directly  in  line  with  the  axis  of  the  lathe.  Afte 
the  piece  of  wood  is  adjusted  firmly,  yil 
loosely,  that  it  may  run  withont  burning  thi 
wood  around  the  "dead  centre,**  as  the  tafl 
spindle  is  often  called,  a  drop  of  oQ  ii 
put  between  work  and  centre,  and  the  restadjortai. 
Slide  the  rest  up  to  the  work  so  that  it  will  jvt 
barely  clear  the  work  when  the  lathe  spindle  ii 
slowly  revolved  by  hand.  Now  damp  the  tool  iwl 
firmly,  pick  up  the  gouge,  and  get  ^^^'^  ^o  Bsli 
the  shavings  fly.  Don^  try  to  jam  off  a  kit  sf 
wood  in  a  hurry,  but  put  the  googe  agalml  tti 
rest,  and  advance  it  toward  the  work  until  a  smsB 
shaving  is  cut  off.  Don't  push  the  gouge  eqvm 
against  the  wood,  but  lower  your  hand  until  the 
gouge  touches  the  wood  too  far  back  on  its  bevd 
to  cut.  Now  draw  back  the  tool  nntii  a  eit  ii 
effected,  and  the  gouge  prevented  by  the  rest  fzoa 
^oing  too  deep  into  the  work.  Practise  this  poi^ 
just  clipping  the  corners  off  the  wood,  and  ksa 
trying  it  until  next  week ;  then  the  writer  will  Ul 
how  to  turn  off  the  corners,  and  get  the  week  m 
smooth  as  a  rolling-pin. 


CYLINDER  CONDENSATION  AND  Til 
REDUCTION  OF  THE  SAME  BT  TD 
USE  OF  THE  COMPOUHD  ENaiNl' 

IN  connection  with  the  paper  submitted  hs» 
with  on  '^  The  Development  of  the  Componi 
Engine  and  the  Probable  Limit  of  Steam  Pressai 
in  Marine  Engines  and  Boilers,**  the  question  vl 
naturally  be  asked  by  those  who  have  not  paiti- 
cularly  investigated  the  subject,  Why  is  it  nee» 
sary  to  use  the  steam  in  a  compound  engine  ^1 
a  number  of  cylinders  rather  than  in  engines  WB 
single  cylinders,  the  joint  capacity  of  whioh,  uh 
essily  shown,  need  only  equal  the  capacity  of  jte 
low-preesure  cylinder  or  cylinders  of  the  oompoM 
engine  ?  The  reason  of  this  wa«  pointed  ook  to 
the  writer  in  the  American  Artisan  of  Mardi  1  ] 
1871,  and  the  subject  of  "  Cylinder  Condensatki  [ 
was  considered  in  an  essay  which  wf  a  embodieda 
a  preface  to  the  descriptive  matter  of  U.S.  PsM 
No.  70,707,  dated  Nov.  12,  18G7,  on  the  subjeslrf 
the  use  of  non-conducting  linings  in  sfeiBB 
cylinders.  It  has  been  thought  that  at  this  tiass 
brief  account  of  the  experiences  and  oonsidea- 
tions  which  led  to  the  writing  of  the  artieki 
referred  to  will  be  interesting  to  many,  and  p»- 
haps  excite  discussion  and  draw  ont  much  as- 
ful  information  on  several  important  details  of  tkt 
subject.  The  writer,  from  1863  to  1869,  then  Si 
assistant  engineer  in  the  U.S.  Navy,  was  engsfei 
in  New  York  in  making  experiments  under  ths 

feneral  direction  of  Horatio  Allen,  Esq.,  and  B.  F. 
Sherwood,  Engineer-in-Chief,  U.S.N.,  designed  to 
show  whether  or  not  there  was  any  consideiaUe 
gain  in  the  expansion  of  steam — the  first  nanMi 
gentleman  being  an  earnest  advocate  of  expansioa, 
and  the  one  last  named  claiming  that  it  had  a  vof 
limited  value.  As  is  well  known,  Mr.  Isherwood 
had,  previous  to  that  time,  eameatly  deeeribsi 
in  his  writings  the  verv  considerable  condenaatioi 
of  steam  which  takes  place  in  a  steam  cylinder,  snl 
in  a  comparatively  recent  article  in  the  Journal  of 
the  Franklin  Institute,  he  claims  to  have  been  tkt 
firfct  to  call  attention  to  that  subject.  Withool 
disputing  this  claim,  and  at  the  same  time  aekaov- 
ledging  with  gratitude  valuable  suggestions  tarn 
him  as  to  the  proper  direction  of  study,  ths 
writer  desires  to  claim  to  have  been  the  fiat 
to  show  that  all  of  the  cylinder  condensation 
independent  of  that  due  to  the  transmuution  of 
heat  into  work,  is  fully  accounted  for  by  the  hest' 
ing  and  cooling  of  the  metal  walls  of  the  cylindtf. 
Mr.  Isherwood  clearly  referred  to  such  heating  sad 
cooling,  but  in  an  elaborate  discussion  went  on  Is 
show  that  that  cause  alone  would  be  insufficicBt^ 
and  he  accounted  for  the  greater  part  of  the  eoor 
densation  on  the  supposition  that  during  free  •!• 
pansion  there  is  a  loss  of  heat  and  ounseqaest 
condensation,  due  to  what  he  terms  ^'expansioe 
per  «e,"  independent  of  the  heat  transmuted  iats 
the  work  done.  This  supposed  loss  the  writernsTci 
could  understand,  and  never  expects  to.  As  tiM 
total  heat  of  steam  at  a  high  pressure  is  a  litUf 
greater  than  at  a  lower,  the  free  expansion  of  stesa 
without  doing  work  should  result  in  snperfaeatim 
and  not  condensation,  and  the  only  heat  whidiosa 

•  By  CBAS.  £.   Bmkby.    a  paper  preeeated  st  Ibi 

Washington  meeting  ot  Mechaaloal  Bngiae«zs. 
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bakt  doe  to  the  pecionnanoe  of  work  i»  ooDiidered, 
ieoreaia  mora  rapidl;  than  in  the  inTerte  ratio 
at  the  Tola  ma,  aocording  to  Hariotte'i  Law. 
lUnkine  state*  that  the  daoreaaa  of  pceaiare  i>  pro- 
pottiaDed  to  the  miani  ten-nmths  power  of  the 
nloma.  Tha  aotoal  ourTe  of  eipanBian  of 
ilMTn  -  BDgineB  variea  aomewhat  from  thu, 
Mwording  to  dlffsreDiwi  in  oaadition,  but 
Uili  general  method  looonnta  perfectly  for  the 
ktkt  tranamtited  into  work.  Thii  heat  u  derived 
Mttlj  from  snrplua  aeiuibla  heat  due  to  iteam  of  i 
■igh  pnnure  eipanding  to  a  lower,  and  thedeG- 
denoy  ii  inppliea  bj  a  slight  condeDsation  ^of  the 
rtaaoi,  and  there  i>  no  pouibility  of  an;  farthei 
lOH  dae  to  the  "  eipaiuion  /xr  it"  of  the  iteam 
itMlf.  To  settle  this  and  other  qnestions,  the 
vriter,  ia  the  jear  1867,  aonstruoted  two  small 
ijlinden  or  ohambers  wlthaat  pistoni,  one  of  ^Itui. 
wd  the  other  of  iron,  of  esaotly  equal  eapaeities^ 
snd  carefnlly  felted,  ewh  of  which  ooald  in  tora 
M  amaBoted  with  a  tbIts  aperated  regnlacl;  by  ab 
nwioe  to  admit  steam  from  a  boiler  to  the  aylioder, 
loa  percoit  its  eihanst  to  a  oondeosing  ooil.  The 
Hchaost  opened  slowly  at  Grit  snd  rapidly  aftei- 
Vkrds,  so  that  the  presaiue  in  the  oyliodei  wonld 
kppn>iimat«  that  in  an oidinsiy  steam  oylinder.  Tht 
[•■alt  was  that  the  ooadensed  steam  from  the  iroii 

Slinder  wu,  in  nearly  every  initanoa,  folly  doabit 
at  from  the  glass  cylinder.  In  tbi*  ease  then 
Wka  no  possible  ahaage  in  oondltion  eiaept  thai 
line  to  the  material  of  which  the  metal  nails  wen 
Oonipased ;  whence  the  writer  ooncladed  that  th< 
lOMes  from  cylinder  condensation  found  in  practio 
•OOld  be  attribat«d  eatlrely  to  the  heating  an< 
•ooling  of  the  metal  walls,  aod  that  the  "  ezpansioi 
ftr  ic  theory  of  Mr.  Isheiwood  was  nnnecessary 
Mr.  Isberwood  considered  that  when  oondansa 
tloD  took  place  in  the  mass  of  the  steam,  the  watei 
Tonld  be  suspended  in  the  form  of  a  olood,  am 
wonld  not  be  affected  by  the  temperatan  of  thi 
matat  BQifaoes.  Tbia  the  writer  explained  in  1867 
— by  reference  to  Tindall'seiperimeiiis,  who  points 
•nt  m  "  Ueit— A  Mode  of  Motion  "  that  the  amonni 
Ot  moistare  ordinarily  contained  intbe  stmosptaer- 
kJM  seventy  times  the  absorptive  eSect,  in  relatioi 
to  Utent  heat  of  dry  air.  Steam  chilled  by  tht 
parformaoce  of  work  or  by  reheating  metal  walls 

E'ioosly  ooulad  daring  the  eihantt  stroke  oan- 
s  mmaie  partioles  of  water  with  a  great 
•opacity  for  beataod  almost  initantaneansly  absorbs 
Ihat  neoessary  for  their  re-cTaporation  from  the 
Stmounding  walls,  and  this  action  is  at  a  maiimDm 
when  the  exhaust  take*  plane,  when  all  the  heat 
ftbaorbed  is  carried  to  waste.  Upon  the  aboTv 
l»ais  the  writer  in  an  article  in  the  Amtrican 
Artiian  of  March  8th,  1871,  explained  the  gaiu 
found  in  a  compoand  engine  on  the  bails  that  itiv 
qnanlity  of  heat  irhich  will  ba  transferred 
fcon  a  radiator  to  an  absorbent,  would  yaiy 
■•  the  square  of  the  difference  in  tempers - 
tare  (the  oonditiona  being  praetically  the 
■ame  as  those  of  force  peifurming  meohanioal 
work  in  overooming  resistance).  If,  therefor?, 
Uie  metal  wall  of  a  cylinder,  originally  heated  to  .i 
(•mperatare  of  320°  by  live  sUam,  were  dnring  tLe 
•zhanst  subjected  to  a  temperature  of  only  140  , 
the  same  metal  surfaces  would  be  exposed  to  a 
difference  of  temperature  of  1811' ;  whereas,  if  the 
(flinders  were  so  arranged  that  the  work  was  done 
in  two  cylindera  instead  of  one,  with  3<y  differenc<^ 
of  temperature  in  each,  the  ooodensation  per  unit 
of  inrface  in  the  oamponad  cylinders  would  br, 
Mj  Doity,  or  considering  the  inoreaae  of  surface, 
(ay  in  effect  twice  naity,  or  two  ;  whereas  the  ratut 
of  oondensation  in  the  single  cylinder  would  be  ut 
the  rate  of  two  squared,  or  four.  In  other  wordn, 
the  double  cylinder  wonld  save  one-half  the  co!i- 

tlu  total  quantity  of  steam  used  is  condensed  in  tbi; 
oylinder  at  high  degrees  of  expansion,  the  amonbt 
nved  would  be  about  one-half  of  this,  or  say  25  pE^r 
Oant.  This  rough  eiplanatloa  made  at  that  timv 
anproiimatas  the  fact.  On  the  tame  basis,  th•r^< 
ahonld  be  greater  saving  by  dividing  the  diSereu-c 

cwmplication  resulting  from  the  multiplicaliun  rjf 

pnotice  warranted,  without  raising  tha  steauj 
presinre.  The  later  developments  are  in  the 
way  of  permitlinj  the  low-pressure  engine,  snil 
intflrniediate  cylinder  of  a  triple  cumpuuml 
engine,  to  do  about  the  same  work  as  tht- 
two  cylinders  of  the  ordinary  oomocund  eueine  did 
formerly;  then  to  addathiid 
plied  witb  steam  at  a  hiaher 
pnoded'  down  to 


raasnce  hy  expansion  ia  just  la  Talnable  for  all 
purposes  as  If  snob  lower  preasnre  were  abtained 
''rom  a  boiler  direct,  Wa  say  tha  steam  is  eqnally 
'slnabla.  This  does  not  include  the  water  due  to  I 
,be  eipanaion  and  to  internal  refrigeration.  This 
■hould  ba  removed  or  re-evaporated,  by  a  system 
iteam  jackets,  or  tha  full  benefit  of  tbe  high 
issnre  and  expansion  oannot  be  obtained.  On 
I  same  basis  of  reasoning,  evidently  steam  of  still 
her  pressure  could  he  expanded  ic  a  still  smsllec 
indsr,  and  the  steam  from  this  supplied  to  the 
.  all  oylinder  of  the  triple  expansion  engine  and 
in  this  way  quadruple,  and,  by  repeating  the 
operation,  qnintnpla  expansion  engines  might  be 
formed,  did  not  piaotical  oonsideTationi  interlere. 


USSFUL    AXD    SCIXNTIPIC  XOTXfl. 
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Bleotrlool  Oondnotlvlty.— A  paper  on 
Blectrioal  Conductivity  of  Solid  Substances 
High  Pressure,''  by  L.  Graeti,  is  given  in  abstract 
m  the  Jo',rnal  of   '     "'      "    ' 
liar  knowledge  o 
ia  derived  for  the  i 
ritb  the  inbstan 

.used    condition.     

present  deduced  is  that  solid 

juotivity 

melting  p 

IE  then  this  lucreaae  ui.  cuuuuuLivjL<y 

increase  of  molecular   mobility  and  ol 

iif  molecular  impaots,  increase  of  press 

altecstioD  of  temperature    should  be 

likedegree.     Intbe  paper,  this  point 

by  meaoi  of  a   oomprassioa  apparatus,  capable  of 
ziviog  a  pressure  of  upwards  ot  4000  atmotphr— 
The  results  are  given   for  the  halogen-oompot 
of  lead  and  silver,  and   for  sodium  nitrate, 
tnbstances  examined  are  d  It  iaible   into  two  clai 
in  tbe  one  of  which,  with  application  of  maziu 
pressure,  the    resistauoe    rapidly  decreases    I 
constant  point,  and  in  tha  other  this  roiuii 

■. ,_      .._a__     ..._       l^i:  —  ^     uqIj, 


linder 


!SUp- 


lubstantially  that  formerly  o 

_n  the  high-pressure  cylinder  oi  a  double-expani 
angine,  which  now  oonesponds  to  tbe  ipterinedj 
^lindra  ot  tbe  double-expansion  engine.    Steam 
whiob  hu  b«an  redoced  from  a  higher  to  a  lower 


attained  after  sever. 

belong  the  halogen-oompoiuids  of  silver,  to  t1 

latter  those  of  lead  and    sodium  nitrate.     In  tl 

paper  full  detaila  are  given  of  the  apparatus  att 

and  of  the  methods  of  eiperimenU  ;  the  results  a 

tabiJated. 

To  Kkke  OMoTlde  of  Q«ld.— According 
the  following,  by  J.  B.  Heyl,  in  the  .Vatior 
Drsggiit,  (bis  salt  can  easily  be  prepared  by 
druggisU  :  "  Put  a  half-soverei^  or  a  2-60  dolli 
in  a  small  evaporating  dish,  using  one,  tw 
ree  eiies  Isrgec  as  a  water  bath,  and  pour  o 

If  a  drachm  of  nitric   acid  mixed  witb  ti. 

and  a  half  drachms  of  hydrochloric  acid  and  thn 
'     ihmsof  water;  digest  at  a  gentle  heat,  but  ( 

boil  Uie  acid,  or  much  of  the  chlorioe  will  I 

driven  off  in  the  form  of  ^as.  At  the  expiration 
of  a  few  hours  add  fresh  citro-hydrocblorio  acid  in 
tity  tbe  same  as  at  first,  which  may  be 
lent ;  if  not,  repeat  the  proceaa  a  third  time. 
Observe  that  if  any  silver  be  present  in 
gold  ooln  it  will  produce  a  floocnlen-. 
lit  of  chloride  of  silver,  thus  prevent- 
the  solution  from  being  complete.  J 
found  ooina  with  platinum  in  theni, 
which  remaioa  at  the  botton,  and  is  easily 
separated  by  poaringoff  the  chloride  of  gold  after 
it  IE  dLsK>lved.  Next  dilute  largely  with  distilled 
water,  and  add  a  filtered  squeuas  solution  of 
common  sulphate  of  Iron  (6  parts  to  1  of  gold)  ^ 
collect  the  precipitated  gold,  which  is  now  free 
fromoopper;  redissolve  in  aqua  re^ia  as  at  firvt, 
and  evaporate  to  dryness.  The  weight  of  a  half- 
sovereign  is  about  Bl  grains,  of  which  66  grains 
are  pure  gold.  This  is  equivalent  to  86  grains  of 
chloride  of  gold,  which  will  be  about  the 
qasntity  ooutained  in  the  solution.  The  moet 
convenient  mode  of  keeping  the  chloride  ia  lu 
aqneons  solution — 1  grain  to  the  drachm  of  watai. 
I  have  naed  the  above  for  years." 

DjrapoptioVIanfclTronblea.— Such  symptoms 
as  tenderness  of  the  globe  of  the  eye  brought  on  hy 
the  set  of  aoeommodation.  associated  with  ver- 
tiginous attacks  and  intellectual  torpor,  or  witb 
scintillating  scotoma,  benjiopia,  and  photopsia.  or 
even  polyopia,  lometimes  supervene  after  meal.<, 
and  have  been  ascribed  to  auto- intoxication  by 
iieptones,  the  result  of  defcctii        "      -■-'--'- 


SCIENTIFIC    NEWS. 

THE  dlMMQTWB  to  be  delivered  at  the  meet- 
ing of  tbe  Britiah  Aseociation  will  be 
The  Rnto  of  Biploaion  in  Gases,"  by  Piof.  IL 
It.  Diion,  F.a.8.,  on  the  Friday  evening,  and 
Eiploretiona  in  Central  Afrion,"  by  Col.  Sic 
'.  deWinton,  R.A.,  on  Monday  evening.  Tha 
Saturday  popular  leotnre  will  bo  on  "The 
lilaotrio  Light,"  by  Prof.  Q.  Forbei.  F.B.8.  As 
\ve  mentioned  last  week,  an  unusual  ntunber  et 
diatingniahed  foreign  men  of  aoienco  will  be 
present  at  tlis  meeting. 

We  have  received  from  HM.  J.  C.  Houtena 
nnd  A.  Lancwter,  al  the  Boyal  Observatoryof 
BniBsela,  the  first  part  of  the  flrat  volume  of  a 
■'  Bibliograpbie  Gfinfirale  da  I'Astronomie," 
which  represents  an  enormous  amount  of  work, 
tind  will  be  of  value  to  stodente.  The  present 
[lart  relates  mainly  to  the  hiatory  of  astronomy 
und  astrology,  and  contains,  as  ia  believed,  a 
reference  to  all  known  printed  works  and 
inannsoripta  on  tiiose  enhjeots.  It  ia  published 
by  F.  Hayez,  Eue  ds  Louvaiu  109,  Brniellos. 

Mr,  Fmnois  Galton,  aa  President  of  the 
Anthropological  Institute,  will  deliver  n  course 
of  three  lectures  on  ■'  Heredity  "  some  time  in 
the  early  part  of  the  aeit  session  of  the 
scientific  eociatisa.  By  permission  of  the 
fjords  of  Committee  of  Council  on  Education 
tihey  wUl  be  given  in  the  theatre  of  the  Saath 
Kensington  Museum, 

A  scheme  for  a  systematic  botunioal  surrey 
of  India  has  been  adopted  by  the  Oovertiment, 
The  whole  oonntry  will  bo  divided  into  fonr 
divisions,  under  the  charge  re*peotively  of 
Surgeon-Major  George  King,  F.K.S.,  Mr.  J.  P. 
Duthrie,  and  the  Madras  and  Bombay  botaniatt. 
The  survey,  which  ought  to  yield  reentta  of 
importance  topharmaoologyaa  wallas  to  botany, 
has  been  promoted  by  the  authoiities  ot  the 
Boyal  Gardens  at  Kew. 

The  annual  IntematJoual  Amateur  Fboto- 
graphic  Bihibition,  promoted  by  the  Londtm 
Steroosoopio  Company,  will  be  held  in  their 
galleries  CO  October  25.  The  entrance  fees  aro 
to  be  given  to  tha  Photographers'  Banevoles* 
Association, 

Mr.  Ludwig  Mend  has  given  £100  ta  the 
Royal  Institution  fund  for  the  promotion  of 
eiperimental  researoh,  and  the  Drapers'  OoiQ' 
pany  have  given  £10.i  to  tha  reaeutch  fund  of 
the  Chemit^  Society. 

The  House  of  Commons  was  eniragod  until 
three  o'clock  in  the  morning  ot  Tuesday,  de- 
bating whether  the  word  "margarine"  *r 
"  but^orine"  should  bo  used  to  designate  tU- 
ficial  butter.  It  was  finally  determined  t  "  .  rf 
"  margarine,"  and  the  dealers  in  genuine  ■•  ani. 
will  rejoioe  accordingly,  i 

As  president  of  the  Society  of '"'' "['..'» 
Analyats,  Mr.  A.  H.  Allen  referred  "^"Jf^jT  „lf"/ 
tie  "Bills  for   Dealing  with  Butt-*^^"'  "^ 

tates,"  and  stated  that  in   his  evidj i__j L 

tha  committee  he  expressed   the  o 
all   the    proposed    terma    were   ^f,^t 


and  the  question  n 
IS  the  01 


olaai'y  of  nervous  kind.— 

"The   Tobacconist"  i 

addressed  by  Hr.  L.  Friedlsnder, 


Dieful  manot 
)f  Honndsditoli 
1  intending  tobacconists.  It  only  costs  3d.  sni 
is  wonderfuDy  comprehensive.  We  notice,  by  thi 
way,  that  Mr.  Priedlander  recommends  "'Cnmarii  ■ 
dissolved  in  sloobol  for  scentiue  tubaooo  in  small 
quantities — a  question  often  asked  by  our  c 
pondenla.    What  ia  Camarin? 


,    Tkerei'' 


ij-^lh 


bntterine 

Esnerally  accepted  name  for  bnj_  lal  ohsi 
B  saw  no  reason  for  prnhibitiMty  of  tha  aud^' 
alio  dealt  with  an  important  »«V  air  throuc^  "• 
tion  with  the  Adnlteration  /  "7  '^".""■'^iilSrv^ 
to  tbe  freshneas  of  t^'?""'!^'  'hhireTrf 
jectod    ito      analysis.^   Th*  ,i„P^;'°f  imbedded 


suspected  milk  in  Derby^t„, 

Mr.  Hehner  and  myself  t  d iminish in- ■'''■'> ed  by  the 
the  case  of  either  or  k  I  think  i;  '^*^^l  °?^f 
milk  believed  to  be^'.yoperation;'"  ^  ■'"died  ta 
■>i_  ..  J  1  _  j.„  «i./.^na  •■.-■tj.Aoulty  Whatever  in 
without  delay  to  tl/'T  "J'^/tedeyfor  tbe  two 
certifitatoonit  Cab  ■""'^'"'^Uodel  m.ndrel-basd. 
two  independent  *1"  „  '  ^'"iled,  as  itstanda  baiDK 
nearly  fresh,  milry  |^.^^fl5jiinder-bsse,i(gangad 
precludes  all  ohr  ^^  .  ^.^f  an  inch  will  answer 
the  analyst,  and  .^^^[j°[_-Piinder-Gt  would  admit  an 
of  checking  hin^  '  ''Hick  which,  at  ita  ontsida, 

Somerset  Hona  .  _*Qdth  ot  an  inch  ;  that  ia  t» 

and  when,  th*;---..'  "hi^  is  possible  betwaaa 
molroBnv  trniT-*'"^^*"''huck-receas.  .. -tf 

Zanmna^      IK^'erlooksthefaotthat  wahj-rfe^t. 

^f  ^I  HA"""  «"•«  bnt  a  true  cone.r<^  , 
a  recent  "*  :j.,,hi4)w,  in  order  to  enof'*' .  v?,  " 
oent.  of  «^,r^J^u"^!  rid  ot  bad  ones,  w.  -■,,"'5^??^? 
being  dottj  !il5o.  i»h  """h  aurfacftl  •'^(^'."L'^P  *^ 
Ho'ise.w.im  is  "litj  *"  ''i^Tj;;;;™^!?  -Tl"  ^ 
thatthe  ..i,  ■""••""yoecfflaa*/ 
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•f  added  mter  I  TbU  diicrepanay  is  an  indi- 
catioa  of  the  value  of  the  Someraet  Hoaae 
'allonanoe  for  ohange  by  keeping.' " 

We  learn  from  the  Uaited  States  that  Mi 
HIisha  Graj  is  boBf  perleatmg  hia  method  of 
■eading  antOKiaphic  msaaagea  by  telegraph — 
that  la,  a  writing  telegraph,  called  in  Ame- 
rioa  a  "  telautograph."  The  chief  fe«tiire  ia 
tks  plate  on  whioh  the  writing  It  done.  No 
particular  kind  of  pea  or  penoil  has  to  be 
nasd  ;  in  fact,  a  sharp-pointed  inHtmrnsnt  of 
an;  kind,  or  eran  a  piece  of  wood,  will 
wuwer  the  purpose.  The  paper  on  wbioh 
tbe  writing  is  done  and  the  autograph  repro- 
dnced  are  nob  prepared ;  for,  in  the  fint 
imsbtnce,  it  ie  the  pressure  on  the  plate 
which  Ktves  the  impulse  to  the  tnachine,  while 
t&e  reproductioa  is  brought  aboat  b;  a  tracing 
paint,  whioh  may  beaproperlf -inked  pen  or  even 
ak  ordinary  lead  pencil  attached  to  a  movable 
aim  in  the  receiviugmochineatthe  other  end  of 
the  line.  At  his  Highland  Park  laboratory. 
Prof.  Gray  haa  made  a  number  of  satiafaotory 
kriali  of  this  invention,  and  he  ie  inollnad  to 
think  the  maohlne  will  be  demanded  in  all 
eases  where  absolate  aoonnicy  in  the  delivery 
•ad  filling  of  an  order  U  required,  and  that  it 
will  eventually  saperwde  the  present  system  ol 
talegiaphio  Dommunioatloa  ;  in  faot,  that  an 
■perator  will  simply  transcribe  a  message,  aud, 
while  in  the  act  of  ao  doing,  will  wice  lb  to  any 
point  on  the  continent,  the  reproduction  at  the 
oilier  point  always  being  a  fae-timUe  of  the 
writing  of  the  person  at  the  machine. 
SWith  reference  to  the  reports  of  Dr.  Klein 
and  othera  on  the  oommunioability  ot  scarla- 
tina by  the  milk  of  oowe,  the  Privy  Gonucil 
have  Mlled  the  attention  of  the  Eoyal  Agri- 
ealtunil  Society  to  the  advisability  of  urging 
dairy  tarmera  to  «iamine  their  stock  frequently, 
and  to  at  euce  give  notice  to  the  Agrionltaral 
Department  of  the  eidateuce  of  any  eruption 
on  the  teata  or  uddera  of  oows. 

In  the  report  of   the  chief  iuspeotor  under 

the  Alkali  Act,  referenoe  is  made  to  the  Hai- 

gnaves's  hot-air  engine,  incDuneotion  with  the 

UBOke  nuisance.    The  inspector  saya  that  his 

(Mr.  Hargreaves)    efforts  have   ao   far  been 

orawned  with  aucoess  that  he  oau  prodnce  30 

indicated  horse-power  from  a  consumption  of 

twoKallonsof  common  coal  tar  per  honr.   Thia, 

kaadda,  "i»  thehighesteffloienoy  ever  obtained 

by  actual  practice    in   any  form  of  thermo- 

tijnamic  engine,  and  also  the  least  costly.    At 

present  prices  it  ia  eqaa!  to  20  hcrse-power  for 

Id.    per    hoar."    The    fuel    may    be   gas-tar, 

puaffla  oil,  or  other  liquid  hydrocarbon,  or  it 

may  be  coal.    In  any  cue  the  oombuaticu  ia 

far  tiy  complete  to  admit  of  the  emission  of 

the  \1clCt3moke.    The  combustion  ia  oarrind  ou  in 

foitoBateU,   but    intensely    heated,  chamber   or 

dnctions ■,\  the  fuel  boiny  forced  in  nuder  pres- 

madeforKtiai,  ^  atep  towards  the  removal  of 

anoogb  ;  the    proportion  of   the   smoke  nuisance 

l»ia» 'ip^at  1"**''  ^J  *''*  fi'^  of  ateam  boilers, 

b^thv  the  \  ^'^^^  M  an  approach  to  the  fnl- 

otMd.    Bnt,   bir  ^-  Bramwell's  prophecy  that  50 

tkting,   I    aasithe  steam-engine  will  be  regarded 

Jblnicn    is  that  led  machine. 

the  eIms'  glass  beP*"^*  Association  of  the  United 
dootor  of  teat,  and  tii''^  elaborate  report  at  the  cou- 
nothingtc  absorb  thed  in  Minneapolis,  Wo  give 
a  minute  fnotnie,  aoFirst,  that  the  beat  type  of 
arising  at  intsTTsls  fdit  trains  is  one  operated  by 
along  the  ant,  for  if  wa  t*ie  valves  are  actuated  by 
light,  we  find  a  line  of  litthat  thia  type  of  brake 
^-^-.SL,_._.^..y.  (ajitgtops 

i  distance  ; 
fracture  in  the  gla«r  the  ligli.  "°",,'^''^^'"  "tf^mg 
th.  edge,  thuf  tbo  piece  mC")  It  relwses  instan- 
■aparated  the  widtb  ot  that  lin?™an»t«a  perfectly. 
be,  for  the  ligbt  oonld  never  b4  whether  electricity 
Sometimei  when  the  glan  is  tKlement  to  use  in 
lut^y  goes  light  thraagh.  A  out  that  oan  only  be 
he  has  got  the  oat  by  the  musical  tt^at  we  think  the 
oat  M  he  draws  tho  diamond  alonit.y  ^rn  »n  m«.Tiifnc» 
fennd  on  dose  eiaminaUon  that  tla,rth  trying.  In 
very  legnlar,  like  the  teeth  of  a  fins  ,  ._'_.*-„,. 
the  detSnatiiia  of  II.M  mhmta  f raotaL'^P^Tf"*"" 
the  muiloal  note,  and  tbos  arises  (heF  "''.t.  .  !^ 
•  sweet  eat.'  That  eleotijolty  is  geiiera»ei>Q8  '"at  the 
the  point  of  the  diamond  and  th«  saifP  brakes  be 
glass,  oaonot  be  doubted,  for  whan  4 
diamond  with  *  oosno  out,  minute  thai  ,  . 
an  thrown  Hide  by  the  diamond,  and  as  ft  O'  »"'« 
on  the  glass  sMm  alive  with  eleatilo  aotFcngeroar 
Would  a£i  hare  that  it  is  my  opinion  that  gU,w  York. 
asBsaled would bsbettBiiKjlatMltl  -  <^--  '" 

J  gtther   tbi*   Itom  tbt  tnannet 


mites  in  length,  and  it  also  allows  the  nse  of 
existing  stoves  temporarily  in  case  of  emer- 
gency, or  when  the  car  is  standing  atill. 
Another  law  enacts  that  after  Nov.  1,  1887.  all 
raUroad  bridges  shall  be  provided  with  a  flooc- 
system  capable  of  sapporting  a  de-railed  loco- 
mctiie,  and  also  with  giuud  rails  and  gruard 
timber  to  prevent  the  locomotive  or  cars  from 
mnning  off. 

'  It  is  stated  that  Mr.  E.  Zf .  Warren  produces 
a  dense  grapbitoidal  oarbon  for  incandescent 
lamps  by  passing  the  discharge  fram  an  indue. 
tion  ooil  through  n  vessel  containing  coal-gas. 
The  graphite  forma  on  the  negative  electrode, 
and  gradually  lengtheua  out  as  the  positive  ia 
withdrann. 

The  Society  of  German  Engineers,  which 
now  numbers  more  than  6, TOO  members,  holds 
its  aevonty- eighth  general  meeting  at  Leipsic  on 
August  16—17.  Amongst  the  anbjeots  for 
apecial  oonsideration  Is  a  ''  Hotrio  System  for 
Screw-threads,"  and  the  lectures  will  include 
one  by  Piof.  Zenner  on  "  Caloric  Engines  and 
their  Cycles." 

The  Pnuaian  Society  for  the  Promotion  of 
Industry  has  offered  a  prize  of  about  £150  for 
tbe  most  eihanativa  critical  oomparison  of  all 
kinds  of  existing  bronxe,  tombac,  and  brass 
alloys,  used  or  recommended  lor  machinery, 
giving  their  chief  properties  with  regard  to  re 
sistanoe,  dnctility,  friction  at  different  tempera- 
tures, malleability,  electrical  oondactivity, 
behaviour  with  acida,  hydrogen  and  oarbon 
"Iphidea,  chlorine,  and  other  strongly  corro- 

re  Bubsbmoes  met  with  in  practice.  The  same 

ciety  also  offers  a  gold  medal  and  £250  for  the 
best  work  on  lightandbeat  radiation  of  burning 
gases.  The  time  limit  in  the  former  case  ia  tbe 
end  of  1837  ;  in  the  latter,  the  end  of  1888. 


ugu*,  wo  uuu  a  iiuc  01  .«inai  taia  type  01  or 
'J'^^'J  •."l"'"'*  "". '^iadvantagea  :  (a)  It  st 
»»•;'" '^^^'?""™.^<''r'5esfc  possible  Sistan 
SL_^'^V."!.l.''«^'.*1?:^<ind    their  attend 
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uma  paRloiilai  kuwisdga  aal  uparlaDO*  ol 
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THH  OFFIOB  OF  WORKS  OH  AM  O- 
TSKPTBD  JOB  — LBTTIKO  SOIBKOI 
AI.OHB  — HK.  BSFIH'a  OAXAXJOVim 
OF  STARS  WITH  SBKARXABLI 
8FB0TBA—  I.OaARITKKS— AVIARH 
— FISDINa  THB  OUBTATHRB  OF  A 
I,BNS  —  DURATION  OF  TROFIOAL 
T  WILiaHI  —  SOKB  BCOBH  "  HOTHIr 
TIBS"  FBOK  FASIB— STASS  TIBIBLt 
BT  DATIiiaHT  —  AN  UNFOUNSBD 
TAIL. 


report  of  Mr.  A.  B.  Hitlard,  C.B.  (as  repreaaDtisf 
tbe  Office  of  Wnrkt)  on  the  a  ncition  at  thssA- 
bliahmsnt  at  a  "Soienoo  Uaienm"  at  SoaA 
KsDaington  bas  probably  bsd  tho  eSectof  sUqipfa( 
■nother  Btompton  job,  it  evidenced  by  the  luossi 
withwbich  that  report  has  been  attuiked  bj  lb 
Ring  there,  in  whose  private  pacani 


tbe  whole  scheme  bsd  it 


Another  Inter-Ooaanlo  Rallw*7. — It  it  pro-   presoot 


tually  dj 
;th"i 


«  allege  i. 
moftb 


DrigiD  i 


of  Ssutisifo,  the  ospital  ot  tbe  Utter  oountry, 
whicb  is  aliesdy  oonnsoted  with  ValpBrsiso,  ad- 
mittedly tbe  most  important  of  the  Faoifia  ports. 
''  >  iatended  (a  extend  this  line  of  laitway 
throogb  tbe  Andes,  in  that  spot  rising  to  a 
'  '  'it  of  SO.OOOCt.,  filling  up  this  gap  ot  160  mUes, 
bus  oonnectiDg  Buenos  Ayres  and  Valparaiso 
and  focmiug  a  line  from  aaut  to  ooast.  At  the 
le  time  another  inter-aceanifl  highway,  of  equal 
imeroial  value,  is  oontsmplated,  the  oontract  for 
whioh  haa  just  been  aoooltided  between  tbe  Guate- 
mala Government  and  two  Ameriasn  contraoton. 
Tbe  railway  ia  quostion  is  to  ruu  tbiongh  Guate- 
'  and  to  extend  tram  Ssntii  Tomas,  on  the 
Atlantic,  tu  tbe  Pacific,  a  diatance  of  ilb  miles. 
Tbe  Government  of  Guatemala  is  very  aoiioui 
that  the  work  should  be  oomplsted  within  sigbCeen 
months,  which  would  enable  that  Central  Ameriaan 
Bapublio  to  take  a  leading  place  in  oommeroe.  An 
inter-ooeanio  railway  such  aa  projeoted  moans  a 
ahortenlng  of  tbo  route  to  Calitumia  by  over  S,ODO 


ferric  cbloride  in  G7  per  nent.  of  water,  and 
ifler  thorougb  saturation  is  dried  between  filter 
nper.  Id  the  same  way  a  second  piece  of  filter 
paper  is  treated  in  a  saturated  aolution  ot  bicar- 
bonate of  soda.  Now,  if  a  piece  ot  tbe  yellow 
r  that  hat  been  treated  with  ferric  chloride  ia 
placed  in  muddy  turbid  water,  the  finid  ii 
Dolonred  yellow  by  the  iron  salt.  Next,  into  the 
same  water,  a  pieoo  of  tbe  tame  size  of  the  bicar- 
bonate ot  soda  paper  is  dropped,  turning  tbe 
yellow-coloured  water  iuto  brown.  Thus  a  ferric 
oarhonate  is  formed,  which  absorbi  all  impuritiea. 
The  wster  thus  treated  oan  be  filtered  through  a 
funnel  whose  neok  is  filled  with  s  piece  of  tpunge. 
It  will  be  aa  dear  as  crystal,  and  can  be  uaed  a* 
drinking  water.  For  1  litre  {1  quart)  of  water 
about  16  >aDara  cent.  (2  S-lOis.]  of  each  kind  of 
paper  is  tutGoiont.  A  piece  ot  tponge  weighing 
b  grammea  (1-Goi.)  filtered  1  litre  m  3  minatea.- 
Dr.  £.  S.  Thorn,  in  "  tViencT  Gtutrbt  ZiliHuy." 

BlMik  Yamlah.— To  make  a  good  black  vamith 
for  ironwork,  take  8  poundt  of  asphaltum  and  fate 
it  in  an  iron  kettle,  then  add  2  gallons  ot  boiled 
linseed  oil,  1  pound  of  litharge,  t  pound  of  sulphate 
of  riae  (add  these  slowly  or  it  wUl  fume  overl,  and 
boil  them  for  about  three  hours.  Then  add  1} 
poilad  of  dark  gum  amber  and  boil  for  two  haora 
longer,  or  nntil  the  mast  will  become  quite  thick 
vhen  cool.  After  this  it  should  be  thinned  with 
turpentiae  to  the  pr^er  oonsiatenoy. 


self-interested  l~an  atiertion  wbioh  seeins  tohti 
driven  oartain  aoi-ditant  "  I'mfeasora  "  at  Bnm{ 
ton  balf-lrantio,  and  prompted  them  themsilTi 
to  address  the  Legialature  in  reply  to  ao  andasiw 
an  attempt  to  prereut  them  from  further 
tbeir  greedy  handa  into  tho  pocki 
suffering  idiot,  tbe   British    taipayei 


rther  dinjai 

ot  thatlsH- 

AU^ 

whiAlka 

ideied  at  itrompton  can  soan>tly4l 

-_. ^taio,  read,  mark.leam,  and  iawssA 

digest  Parliamentary  Return  No.  24G,a««ioaUli  '■ 
and  Mr.  Hitford's  second  Report  in  reply  to  tfaatdt 
dabbed  "  Profesaoia' "  lemauitranoe.  And,  ia  ts» 
neotioa  with  the  expenditure  of  pnblio  f  mull  ■ 
tbe  advancement  (i']  of  scieuae,  the  ooniJiidiig 
words  of  Lord  Derby's  apeech  at  the  dinner  «>«■ 
to  rmfeaaor  Tyndall  on  June  29th  are  fall  0^  tks 
deepett  meaning.  "Tbere  is,''  says  the  oldpio- 
verb,  "many  a  true  word  spoken  in  jsM,"  aaJ 
assuredly  the  tmth  of  Lord  Darby's  oannol  t* 
gainaaid.  "  It  bad  been  said,"  exclaimed  tkt 
noble  Barl,  "that  politioisns  bad  done  notUaf 
for  Boienoe.  Well,  in  a  sense,  that  was  pa- 
fectly  trne ;  but  this  much  at  least  oonld  W 
said— that  politioians  bad  let  it  alone.  Kq 
had  at  least  rendered  it  thst  service."  SnnlT. 
tbeit  words  might  with  advaatage  be  piiatM 
annually  as  a  beading  to  tbe  Civil  Servioe  Esti- 
mates ;  for  no  one  bat  those  who  takeaaaotif* 
personal  part  and  interest  in  soientifio  edneaUa 
and  soientifie  research  can  realise  the  inestiaahll 
advantage  they  derive  frnm  being  left  alone  by  IkS 
State.  Of  tbe  results  of  private  enteipria*  si 
compared  with  State-directed  eflarts.  no  mors  ia- 
Btrnctive  ilinttration  could  be  tonnd  than  that 
derivable  from  tbe  compariaan  of  Uiebistivyof 
tbe  reeently-oompleted  Tay  Bridge  with  thai  st 
any  one  of  the  last  balf-dcien  ironclads  boi^ 
If  science  is  to  attain  that  position  in  ihii 
country  to  which  (despite  tbe  drawbacks  asJ 
bindrances  from  which  she  sn9ers)  she  it  o« 
tending,  it  must,  and  will,  be  independently  it 
Suleaid;  malgrtfthear 


I  see  that  ,      ,       

tinues  bis  very  valuable  Catalogue  of  "  Sun  «ilk 
remarkable  Spectra."  This  time  the  insUlmat 
sppeaii  in  So.  278S  of  the  .l.fronun.'.clr  Xad- 
r!clilr.i,  whicb  contains  a  lidt  of  Si  new  objtcH 
discovered  with  the  Wobioeham  17iia.  eqaiuinsl, 
ia  addition  to  le-observatiuns  of  nine  atars  pn- 
vioutly  examiued.  I  do  nut  exactly  sea  the  utiutyof 
scattering  ttiii  liat  over  to  many  pubUcatiuDi,  bat 

leoted  into  one  volume  for  the  use  ot  ab>eireniif 
Red  Start  and  of  those  who  purtue  the  aubjeetot 
stellar  spectre laopy  generally. 
X  do  not  quite  undarstaod  the  allegatioB  of  Itl. 


Jdlt  a  wtn 
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O.  J.  Woodward  (quoted  in  jodt  tevlaw  of  hji 
littls  book  oa  p.  404]  that  it  nqai»i  <iconfflraaa» 
to  >  T-fignre  tliblo  to  t*ks  oat  (bo  mantiiM  of  imy 
giTcn  logarithm.  I  aoly  knov  tbat  T  mjwlf  t*ko 
oot,  litarall;,  haodisdi  ot  T-figais  logi.  in  ths 
nana  ot  tbo  yMi,  and  that  I  navar  pinonallv 
raqoire  mora  tkan  >  ■ingle  relsteno*  for  aaob.  I 
am,  of  oouna,  apaaking  of  (ha  lagarithms  of  □□!□- 
hea  ooQtainitig  not  more  than  five  ajgni&oaot 
flgarai.    Whan   tkera   ara   liK  laoh  Ggarai,  c 

additional  retsnnr *  -' *■ ' 

•  7-Ggme  logarithi 


loa  Boat,  of  DDone,  be  mada,  with 

_  .    „ „ im,  to  the  table  of  pTDpartional 

parte ;  and  two  rafereaoaa  with  a  6-ngtue  tabie. 


Diakani  ipaaka  ot  thastciaal  "  atari  "  who  noma 
«Qt — and  go  in  again.  HaTing  oaretoll;  Biaminad 
Antana  to-night,  with  all  lorta  of  power),  I  oan 
S1I7  ooBolode  (bat  the  coinu  to  that  atar,  disoovered 
by^H.''{letteri7fi16,  p.  412),  mnitbeindadedin 
tliii  oategorj.  The  fact  ii,  that  joat  oorreapondant 
ahoald  aummtinicate  hii  obaecration  to  the  Sooiety 

-----  -  h„j™..",h»i.» 


far  Payabioal  Benearoh,  ■ 


trrtha  eiperimant  ot  rotating  hit  eyepieoe. 

l^lie  moK  aeoatate  way  in  wbioh  ''Solu  Radl- 
Mia«"(qnerj  62S81,  p.  434>oaiiobtain  theiadiiof 
«>uvataie  of  ■  bioonrei  lani  ia  by  mean*  of  the 

BhaTOmatar,  daaoribed  and  illoitratad  in  lettai 
»«4oap.  8af  Vul.  XXXI.ot  tha  Enolisb  Mb- 
CBA.NIC  J  but  aa  ic  i>  extremely  nnlilcaly  tbat  he 
will  be  able  to  gat  the  me  ot  thii  very  delioate 
inatiament,  he  may,  1  think,  obtain  a  Ter;  fair 
•pproiimation  indeed  to  what  ba  requiraa  by  lay- 
ing the  lenB  whose  enrratnre  be  wiahea  to  deter- 
mine OD  a  flat  sbest  of  plate  glau,  and  meainringita 
diametac  aoouiately,  u  also  the  height  ot  tbat  part 
of  ita  periphery,  on  whioh  tiie  diameter  waa  mea- 
•ared,  from  aaah  aheet  of  glaai.  Then  a  almple 
calealation  will  gtre  bim  the  diameter  of  the  oirale 
of  which  the  aarfai»  tangent  to  the  plane  forma 
pMt.     Far  example,  in  the  figure  following,  we 


I  oan  only  anppoia  that  "B.  L,  0."  (latter  37(82, 

644!},  baa  gone  on  talking  about  oomata  exerting 
flnenoe  npon  the  aartb  until  he  aotnally  beliaTM 
ithimaelfl  But  really  the  calm  way  in  which  ha 
bega  the  whole  qneation  {toe.  cil.)  ii  moat  amoaing. 
Poiaibly  wa  have  run  agaiDBt,  into,  and  throngh 
eometa,  and  ahall  continue  tto  da  ■□  ;  but  what  ia 
required  ii  nroq/'firit  of  aiSy  one  ot  inoh  enconnteri, 
and  next,  that  any  dafiaite  raault  haa  followed  it. 


ihown  a  traoe  of  aqneona  ra^ar.  Nor  la  (here 
alighteat  warrant  or  aathority  for  predicating  the 
eiutenea  at  auoh  a  body  in  the  Tiaible  uDiverae. 
It  ia  a  very  itale  polemleal  derice  to  taaitly  aaanme 
the  aziatenoe  ot  aomething  of  one'eown  invention, 
and  then  to  proceed  to  argue  aa  though  auoh  eiiit' 
BDoe  waa  indlaputabla.  laay  thia  mnah  by  way  of 
oantion,  leit  lome  feaden  of  "B.  L,  O.'a"  letter 
■honld  ba  lad  to  imagine  that  the  influenoB  of 
oometa  on  the  phjaical  oonditiou  ot  the  earth  ia  a 
faot  admitted  by  aatronomen  and  geologiata,  when 
preciaely  the  revetH  ia  the  oaae. 
APellowoftlisBoy^I Aatronomloftl  BooUty. 


[27591.]— a.— AZIMHTHAL  BBBOR. 
Dae  to  the  pirota  not  being  eaat  and  w 
To  determine  the  error 
(1)  By  tranaiU  of  CwoaUra. 

Fob  AziiiuTU  Bbbob. 


Hove  the  movable  piTOt  in  aijmnth  by  the  laivw , 

It  may  happen  that  the  tranaita  over  one  or  more 

of  the  wirei  are  ohaoared  by  clonda,  and  it  beoomea 
neeaaaaiy  (o  aorreot  the  mean  ot  remaining  tranaita 
by  auoh  amount  ai  will  make  the  obaerration  equi- 
valent l«  the  mean  of  all  the  wirea. 

D  in  oorreoting  tor  collimation  error,  it  ia  in 
the  firat  plaoe  found  with  refaianoa  to  the  oentral 
wire,  and  ainoe  the  mean  of  the  wiiaa  la  the  reanlt 
,n  an  ohaeiTed  tranait,  the  diatinoe  at  the  eentral 
rire  bom  the  "mean  wire"  requirea  to  be  known. 
The  value  of  the  equatorial  interval  from  cash 
irire  to  lhe"mean  wire"  (i,e.,  the  time  required 
ay  a  itar  on  the  equator  to  traverae  the  interval)  ia 
therefore  required  to  be  found. 
To  determine  the  Bqnatorial  interval!  : 

Fob  Value  of  Bquatobial  Intebvals. 


Low  Star. 
dec  U)  B 
ZD 


have  a  lens  L  B  L'  with  aurfaeea  ot  different  radii, 
with  ita  moat  convex  aurfaoe  reitlng  ou  a  glaaa 
Blanc  P  6.  Iduppoae  thia  lent  to  he  2in.in  diameter 
atLL'andatthoaepointaOBin.  abovePO.  Then 
I.  Ii-  is  the  chord  ot  the  aro  L  B  L'  and  A  B  ita 
height,  anrl  we  have  only  to  divide  the  aqnare  ot 
halt  thia  chord  b;  the  height  to  Btid  the  leat  of  the 
diameter  ot  which  A  B  forma  a  part.  Half  the 
chord  L  L'  obvioualy  eqnala  lin.,  and  1'  =  1. 
Dividing  then  I  by  0  5  we  gat  2in.  at  the  length  ot 
the  retuainder  at  the  diameter,  ita  entire  length  ot 
•eurie  amoanting  to  2^10.  In  other  wordi,  the 
radlmof  curvature  ot  the  tnrtaoe  LBL'  ~  I^in. 
7<iming  the  leaa  over  on  to  ita  other  taae,  we  now 
repeat  this  limple  operation,  and  End  ita  ourvatnre 
in  the  tame  way. 

I  have  no  doubt  that  the  diacrepancy  to  whioh 
"Reymond''  lefera  in  query  6269S  on  p.  424  be- 
-■a  made  by  "K.  L.  G."  and 


"The  Kiver  Congo,"  haa  its  origin  in  the  fact  that 
what  ao  astronomer  oalla  twilight,  and  what  la  ao 
daaignated  by  the  ordinary  obaarver,  are  two  ven 
diSerent  thingi.  The  attronomer  doea  not  admit 
that  twilight  ceaaes  until  the  laat  veatiga  of  light 
vaniahea  on  that  point  of  the  horiion  vertioally 
OVO  the  ana.  To  the  maaa  of  mankind  it  it  night 
u  loon  aa  ever  they  can  aee  Aretnma,  Vega, 
aCygni,  or  other  atara  ol  aimilar  brightneai. 

One  does  not  often  meet  with  a  better  ill  oat  ra- 
trstion  ot  the  aphoritm  of  the  Ameriean  tage, 
"There't  nothing  new,  and  there's  nothing  tme— 
and  it  don't  mnch  aignify,"  than  that  afforded  by 
H.  d'Abbadia'a  paper  read  before  the  French 
Academy  of  Soienoe,  and  reported  00  p.  486.  The 
DipleidOBOope  haa  been  made  and  eold  by  Denti 
for  many  yeaia,  and  wae  deicribed  and  illoatratsd 
in  more  than  one  of  the  early  volamet  ot  the 
ENOI.ISH  MECHANIC;  while  a  detcription  of  the 
lent  and  the  live  wirea  will  be  toand  in  Atry'- 
"  Ipawioh  Lectnret,"  delivered  and  pnbiiihed  lon„ 
before  multitudet  ot  thote  who  will  read  tbea* 
linea  were  even  born. 

The  eiperimants  made  at  tiie  Wataon  Solar  Ob- 
servatory in  liBI,  to  which   Ut.  Sadler  refers 
letter  276SG  (p.  43C),  appear  to  me  to  have  been 
a,  moit    mytterioue    nature ;    iniamuah   aa,    if 
nnderatand  Prof.  Holden  rightly,  he  looked  at  the 
Pole  Star  in  an  etfort  to  diacovet  Vulcan  1     I  ■--  — 
further  read  the  two  statements  in  the  .4ilroiio 
JUgitltr  which  Hr.  Sadler  quotes.    The  fira 
clearly  refers  to  the  visibility  of  stata  iu  bright 
twilight  when  viewed  from  a  poaitioo  in  whicl   ' 
a  very  limited  area  of  the  aky  ia  viaihK  and 
very  well  be  true.     The  aecood  one,  I  am 
•trained  to  admit,  ia  (it  I  may  be  allowed  to 
aa  adjective  fro  hsc  via)  decidedly  "  Eider-Uag- 
gardy.'' 


Foredectoti 

e, - 

ooa.ZD.aaoJ 

=  «,. 

*"■_ 



«,- 

9i  +  e,     - 

(■*,)-_ 


J  z  and  &  are  ^  the  deviation  la  .^  of  aonth. 

Ohaerve  the  tranaita  of  a  atar  of  high  and  a  atac 
ot  low  deolination  and  note  the  timea. 

Ci^a  o(  iutrument 
Then  after  oorreoting  for  known  errora, 
.pparent  oloek  arrow  by  low  atar  —  tame  by  high 


ar{AJ  . 


effect 


inthal  e 


aame  on  high  atar  -^ 


1  low  I 


-  affect  of 


in.ZD.  H 


0.I0H 


— Bin.ZD.aeo.dea.highit 


Correct  the  timea  tor  collimation  and  level  errora 
(aee  application  of  nnaorreoted  errora). 

Sabtraot  the  corieoted  timea  (I  (')  from  tt 
apoctive  RA  ot  the  stars  (T  T'), 
high  star  low  star 

Subtract  {T'  -  ()  from  (T  -  0  giving  A. 

At  A  ia  ±  the  deviation  ia  ^  of   aouth 


l&T') 

of  high  star  from  the  same  ot  low  atar  (see 
Table  I.)  [The  value  of  this  quantity  it  given  for 
every  degree  ot  deolination  in  the  table  hanging 
in  the  computing — i-~i.4..j  »„_  th.  i,.i.„rf. 


fas  . 

ills'  ■ 


Find  in  the  book  of  tranait  formi  (Transit  1),  a 
nurobar  ot  tranaita  of  any  atar,  cirole  aaat.  Sab- 
tract  Uie  timea  of  tranait  over  each  wire  from  the 
of  all  the  wirea. 

ke  the  mean  of  the  aeveial  inteivala  obtained 
tot  each  wiraL 

Mnlliply  the  intervala  ao  obtained  by  the  ooame 
uE  the  declination  of  the  atar,  giving  the  value  of 
the  equatorial  interval  of  each  from  the  mean  wire. 

Thu  pTooesa  ahonld  be  repeated  in  order  to  g*t 
an  accurate  value. 

To  apply  the  above  BedoeUon— ia.,  to  oorvMt 
the  mean  of  wiroi  in  an  obaarvatiou  in  whlob  Um 
tranait  over  one  ot  more  wirea  ia  abeent. 
To  Beducb  a  Tbanbit  to  the  Mbax  Wibk. 


Star 

I  of  tranaita  over 
reaNoa. 

Bqnatoiial  lnt«rTaia  w 
Sum  of  +  intervala    " 


Deo. 


.  138 


Heaa  of  wirei      ° __^ 

Corrected  tranait  B  imilarly    to 

Add  together  the  oqnatorlal  int«n«-t!l5„TiJ:?  ^j," 


Star. 


B,  and 


calontated  tor  the  laCiti 
imainder,  giving  aiimuthal  t 


(•)  The  diviaion   by  1^  'i*"  <»"•"  the  error  i 


Add  the  product  to  the  mean  0."*'  "— ^1 —  . 

Thr   Effect  AKD   APflicat^^,  of  the  aocf"*!* 
RECTBDBBBORa;  AND  OTHKPof '»„  throuc?'«l« 

Collimation  error  (i).  Oy  the  morbjj'toiW 

Its  effeot  (fli)  varies  with  tJoe  aound  ;  il  ne  crn- 
olination  ot  tie  atar  ;  if  the  -n  applying  '  pn're  (f* 
pole  and  x  ia  poaitive,  the  tt  gire  my  ei  Imbedded 
meridian  and  the  atar  traiir  on  mjsel  onl.  i  b« 
Stat  ia  north  ot  the  pole  it  fit  my  patier -'emtrodnoea 

It  it  applied  to  the  obt*oit  his  lite,        ,    ,      .. 
mnltiplied  by  the  aeoant  diminiehin-  iiaed    by  th» 
aUr  -ind  divided  bj  16  tf  I  think  i;  d  "teel  ontU„ 

Fir  tranaita  below  .y  operation '.olw  ttoOied  lo 
-»  -  nn.     ayitej^oultj  whatever  in 

y,  or^eded  for  the  two 
eBsi-%odel  mandrel-head. 


Level  error  (y).        .  ' 

Iia   effect  (H,)   v*y  di 

aenith  diaUnco  of  ty  mornin  ■'led,  aa  it  ttanda  being 
of  ita  deolination.  -t  to  think  %Iinder-baseif  gaogod 
and,  is  poaitive,  I  o»u  give'r^  an  inch  will  antwer 
*     tranaita  too  ey  relipf.-,;^'o'i«r-et  would  admit  an 


polai 


>mita 


-^ick  n 
-■Indth  ol 


inoh  ;  that 


multiplied.  bjlOTBICrehVck  re™. 

"por'^ranilt  ^^  *erlooka  the"ti^'t  that  we  hj-ci^ 
This  errcj— I  HAvJe  oone  but  a  true  conej''^,.   „ 

a  maiimunaiderahl-iw,  in  order  to  ocm*'  SS  " 
Aiimut,'  althoni  rid  of  bad  once,  wr  aa'  ™ 

IM  effS  vario.ith  such  ^'^^^^J'^.^J  ^ 

diatanoe^ion  U  Verify  for  ^;ji;;nuJLrfte 
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declination.  If  the  star  is  south  of  the  zenith  and 
2  is  positive,  the  pivot  is  north  of  east  and  the  star 
transits  too  early.  If  the  star  is  between  the 
zenith  and  pole  it  transits  too  late.  If  north  of 
the  pole,  too  early. 

It  is  applied  to  the  observed  transit  after  being 
maltiplied  by  sin.  Z  D  x  sec.  declination  of  the 
star,  and  divided  by  15  to  express  it  in  time. 

Fob  Determining  Clock  Bbror. 
(For  correction  of  observed  Transits.) 


Collimation  error  {x) 

Level  error  (y) 

Azimuth  error       {z) 

SUr 

Declination  (e) 
Zenith  dist.  (ZD) 


.188 


Latitude  = 

Circle  of  instrument 


sec.  6 


15 


COS.  ZD.  sec.  o 


(ft 

sin.  ZD.  sec.  6 
l6 


Observed  Transit       i 
^1  +  ^«  -J-  ^. 

Corrected  Transit 
True  RA 

Clock  slow  s 

Sum 

Mean  of  results,  slow 


East. 

1 

1 
1 

1 

1 

! 

1 

! 

1 

at 


For  transits  between  zenith  and  pole  change  the 
sign  of  z. 

This  error  vanishes  at  the  zenith  and  becomes  a 
maximum  at  the  horizon. 

To  apply  the  foregoing  corrections  to  an  observa- 
tion— 
fon  Multiply  the  errors  x,  y^  and  s  respectively  by 
duotc.  di  ilination,  cos.  zenith  dist.  sec.  declination, 
made*fdr  A  zenith  dist.  sec.  declination,  as  the  case 
enough  ^  th«livide  by  15  to  bring  the  products  into 
two  graiiu  .«A  add  these  producte  {0^,  0^  0^)  to  the 
large    irthavansit. 

togeth'as  the  r  special  corrections  for  errors  of  the 
oth^.    Bat,    Ho  oe  added  at  the  same  time, 
tbcting,    I    cantxting  the  finding  of  the  above  correc- 
jbinion    is  thatf.  contains,  for  each  degree  of  decli- 
eleotricity   in  th.  . 

between  the  point  tes  of  —'        ' 
the  glass;  glass  bi  ^^     .  .  j. 

dnotor  of  heat,  and  t        cos.  zenith  dist.  sec,  dec.^       , 

nothing  to  absorb  the  15 

a  minute  fracture,  at  sec,  dec. 

arising   at   intervals   i 

along  the  cut,  for  if  we  » 

light,  we  find  a  line  of  1^  of  use  for  any  particular 

r^nilarly  entering  the  bo^aght  necessary  to  print  it 

shows  the  differences  betwias  follows : — 

cut.    This 

fracture  in 


lis  line  of  light  dea. 
in  the  glass,  the  ligft 


Azimuth. 

sin.  ZD.  dec.  o 
l5 


0  028 


the   edge,   thus   the   piece  o  Level. 

separated  the  width  of  that  lii 

be,  for  the  light  could  never  K^d.  sec.  o 

Sometimes  when  the  glass  ii  th  ^ 

lately  goes  right  through.    A  oai 

he  has  got  the  cut  by  the  musical  h\ 
out  as  he  draws  the  diamond  alouA* 
found  on  dose  examination  that  tS 
▼ery  regular,  like  the  teeth  of  a  fine, 
the  detonation  of  these  minate  fractiiu 
the  masioal  note,  and  thus  arises  the\ 
'  sweet  out.'    That  electricity  is  general 
the  point  of  the  diamond  and  the  sai§ 
|laBs,   eannot  be   doubted,  for  when  % 
diamond  with  a  coarse  cut,  minute  filoat 

are  thrown  aside  by  the  diamond,  and  as  m 

on  the  glass  seem  alive  with  electric  ad^     Sxn. 
would  acul  here  that  it  is  mv  opinion  that  gla> 
jonealed  would  be  better  isolated  than  the  anOi 
J  giUber  tbJM  from  the  xoanner  that  a  gla^ 


KANUAL  XiABOTTB  VBBSU8  OBNTBBI< 
OOOUPATIOMS. 

[27592.] — It  appears  to  me  that  it  is  not  un- 
advisable  to  call  attention  to  the  question  of  the 
inordinate  multiplication  of  clerks,  and  I  may  as 
well  say  at  once  that  I  have  more  especially  in  my 
mind  the  clerk  whose  sole  duty  is  copying,  said 
copying  being  deeds  or  accounts,  neither  of  which 
require  any  intelligence  in  the  copier  who  tran- 
scribes them  with  a  pen.  A  remark  and  an  anec- 
dote from  a  friend  oi  mine,  who  well  understands 
the  question,  added  to  the  interest  already  created 
in  my  mind  and  decided  me  to  put  my  ideas  upon 
paper. 

She  said :  "  I  was  on  a  visiting  expedition  latelv 
to  see  after  the  welfare  of  some  of  the  parish 
children,  who  had  been  boarded  out  in  families  by 
our  Guardians  of  the  Poor.  One  of  these  children 
was  with  some  people  who  are  employed  in  a  paper, 
mill.  I  went  there  to  get  from  them  their  repiort 
of  the  chUd,  and  was  much  struck  with  the  neat 
prosperous  appearance  of  both  husband  and  wife. 
Keturning  to  the  cottage,  I  said  to  the  boy, '  And 
what  are  you  goine  to  be  ?  Are  you  going  to  work 
in  the  paper  mill  ? '  *■  No,  ma'am,  I  am  going  to 
be  a  clerk.'  '  Oh  I  /  wouldn't  be  a  clerk,  there  is 
nothing  clever  in  being  a  clerk ;  anybody  can  be 
one  who  can  read  and  write  I  *  But  I  saw  plainly 
that  nothing  would  content  him  but  being  a  quill- 
driver.  Now,  here  is  a  parish  boy  for  whom  paper 
making  is  not  a  genteel  enough  business,  so  he 
must  be  a  clerk  because  that  is,  in  his  mind,  a 
more  elevated  occupation.  What  nonsense  I  '*  Ah  1 
indeed,  what  nonsense;  but  this  false  notion  is 
bringing  hundreds  and  hundreds  of  young  lads  to 
the  towns  to  try  to  find  occupation  in  offices  when 
they  should  be  employed  at  some  handicraft.  Of 
course,  I  do  not  mean  that  the  lad  had  no  business 
to  wish  to  be  whatever  he  pleased  because  he  was 
a  parish  lad — that  is  not  the  meaning  I  bad  in  my 
mind ;  what  I  looked  upon  as  such  mistaken  aspira- 
tion after  gentility  would  have  been  the  same  had 
the  boy  been  the  son  of  the  people  who  had  charge 
of  him.  What  I  think  such  a  pity  is  that  manual 
handicraft  should  be  looked  down  upon  so  much, 
and  that  a  respectable  artisan,  say«  even  a  mason 
or  a  plumber,  should  be  considered  the  social 
inferior  of  a  copying  ulerk.     He  is  really  in  all 

Erobability  far  more  capable  than  the  man  who 
as  only  good  handwriting  to  recommend  him. 
There  is  no  intelligence  required  in  copying  deeds, 
the  handwriting  to  be  copied  is  always  as  easy  to 
read  as  print,  and  it  only  needs  ordinary  care  to 
avoid  mistakes.  The  mason  and  the  plumber,  on 
the  contrary,  have  to  exercise  judgment  as  well  as 
care,  they  have  to  use  their  brains,  and  the  differ- 
ence between  a  good  workman  and  a  bad  one  is, 
briefly,  that  the  one  thinks  what  he  is  doing  while 
the  other  goes  on  without  thought.  Then  from  a 
monetary  point  of  view.  A  clerk  begins  very 
often  at  nothing  a  year,  and  has  to  stay  a  year  at 
that ;  next  year  he  gets  perhaps  2d.  6d.  per  week, 
and  BO  on  till  he  gets — perhaps  when  he  is  25 — 
the  magnificent  salary  of  £80  to  £100  per  year, 
arriving  at  £200  possibly  when  he  is  30.  Let  us 
further  add  that  his  hours  of  labour  will  be  from 
10  in  the  morning  till  very  often  9  or  10  at  night, 
with,  if  he  is  in  a  good  firm,  two  or  three  nights  in 
the  week  when  he  must  work  till  1  or  2  in  the 
morning.  For  this  he  gets  no  extra  salary.  And 
even  if  he  rises  to  be  confidential  clerk  to  a  great 
lawyer,  he  is  no  better  off  in  this  respect.  But 
the  great  majority  of  clerks,  and  copying  clerks 
almost  invariably,  remain  as  such  all  their  lives, 
and  have  to  die  in  harness. 

Now,  let  us  compare  this  with  the  life  of  the 
upper  rank  of  artisans.  Suppose  we  take  a  fitter 
as  example,  a  man  whose  business  it  is  to  put  new 
machinery  together  when  it  has  been  bought,  and 
needs  to  be  put  together  and  set  up  in  the  place 
where  it  is  henceforth  to  work.  It  is  of  necessity 
rather  a  dirty  occupation,  but  what  of  that  ? — ^hands 
were  made  to  be  used,  and  if  they  get  dirty  can  be 
washed.  A  fitter  works  about  50^^  hours  per  week 
only,  and  his  pay  varies  with  the  quality  of 
machinery  on  which  he  is  employed.  If  he  sets 
up  spinning  or  weaving  machinery  he  gets  from 
£3  to  £3  10s.  per  week,  travelling  expenses  and 
board  and  lodging  over  and  above  when  he  is  away 
on  a  job.  He  is  usually  a  most  intelligent  man, 
and  has  generally  travelled  over  half  the  world, 
very  often  picking  up  a  smattering  of  the  language 
of  the  natives  in  the  different  countries  to  which 
he  goes,  though,  as  one  of  his  class  told  me,  he  has 
to  deal  largely  in  *^  signs  and  wonders  "  at  first. 
His  work  is  anything  but  mechanical,  and  he  must 
be  a  good  mechanic,  with  much  readiness  of  re- 
source. Take,  again,  an  overlooker  in  a  factory ; 
he  earns  from  £1  a  week  at  the  outset  when  he  is 
about  20,  till  he  may  have  at  the  age  of  40  or 
thereabouts,  £5  to  £6  per  week,  sometimes  even 
more,  hours  about  53  to  54  per  week.  The  over- 
looker begins  by  having  rather  a  dirty  job,  as  he 
has  to  make  all  changes  in  the  machinery  himself, 
but  as  he  gets  on  he  gets  others  to  do  the  dirty 
work  for  him,  till  in  the  end  he  need  never  soil  his 
fingers  at  all.  He  has  also  much  authority,  which 
is  sweet  to  the  masculine  mind,  as  he  has  to  exer- 


cise supervision  and  restraint  over  all  the  haods 
under  him,  and,  indeed,  the  chief  overlooker  of  a 
large  factory  is  a  man  whoee  word  ii  law,  and 
whose  opinion  carries  weight  in  the  woild  in  which 
he  moves. 

I  have  taken  these  two  aa  instanoea  showing  the 
dignity  of  manual  labour,  and  it  aeema  that  these 
will  do  very  well  to  contrast  with  the  life  of  a 
clerk.  Of  course,  there  are  many  other  trades  sod 
occupations  which  are  equally  worthy  of  mention, 
such  as  watch-makers,  instroment  inaken,  and  a 
hundred  oUier  makers  of  thinn  ;  oompositors,  too^ 
and  it  seems  to  me  that  if  I  were  a  boy  of  the 
class  most  clerks  come  from,  for  it  ia  a  mistake  to 
suppose  that  they  come  as  a  rale  from  the  middle 
class,  I  would  far  rather  enter  some  trade  whioh 
would  require  all  my  faculties  than  ait  down  to  be 
a  copying  clerk  all  my  days,  even  thongh  the  one 
is  genteel  and  the  other  not. 

It  seems  to  me  that  the  proper  way  to  edneafte  a 
lad  if  he  is  to  make  his  way  in  the  world  is  to  give 
him  a  speciality.  Everybody  who  is  at  all  ednnted 
knows  the  three  R's  and  all  about  equally  wtQ, 
there  is  no  distinction  between  one  and  aaother 
there ;  or  to  rise  higher  in  the  social  scale  most 
boys  learn  Latin  and  Greek ;  but  how  far  is  it 
useful  to  them  afterwards  ?  They  simply  lesn 
these  languages  in  order  to  forget  them,  except,  of 
course,  those  who  need  them  profesaionally.  How 
many  nandreds  leave  the  Universities  yearly  after 
a  college  training,  and  each  one  the  reflex  of  the 
other  as  far  as  mental  attainments?  Parenia 
usually  consider  that  they  must  eivs  tkeir  bojs 
'^  a  good  education  like  everyone  dte*  Having  doos 
that,  they  consider  what  shall  the  resnli  of  this 
education  be  made  into?  I  think  the  pioeetf 
should  be  reversed,  and  I  should  say  as  soon  as  ths 
boy  is  twelve  years  old  the  parents  ahonld  have  s 
good  idea  as  to  whether  he  has  any  partioular  bent 
or  not,  and  if  he  has  not,  provide  him  with  cos. 
Make  him  something  which  his  brothers  and  com- 
panions are  not — this  according  to  the  rank  of  ths 
parent  and  his  money  capaciues.  If  a  man  is  s 
plasterer,  and  he  has  a  son,  let  him  bring  him  up 
to  bo  a  oetter  plasterer  than  his  father;  if  the 
boy,  on  the  contrary,  inclines  to  be  a  caipenter, 
encourage  him  in  every  way  to  be  as  good  a  osr- 
penter  as  possible.  Education  harms  no  one ;  the 
boy  will  be  a  better  carpenter  for  every  acrap  of 
knowledge  he  picks  up,  if  he  be  tangbt  to  torn  it 
to  account  in  his  trade.  If  he  learns  to  distingaish 
between  a  15th  and  a  16th  century  chest  of  drawen^ 
and  can  discourse  on  the  chemical  eonaposition  of 
the  varnish  thereupon,  it  may  help  him  with  idess 
as  to  how  the  chests  of  drawers  of  to-day  should  be 
made,  so  that  they  shall  stand  steadily  on  their 
feet,  and  that, the  drawers  shall  not  obstinately 
stick  when  one* wants  to  open  them,  and  refuse  t» 
shut  when  they  are  open,  and  that  the  vamiib 
shall  dry  instead  of  for  ever  remaining  sticky. 
He  might  also  be  better  able  to  understand  thai 
a  fair  day's  wage  presupposes  a  fair  day*s  work,  sa 
to  which  the  ideas  of  the  British  workman  are 
often  of  a  convenient  haziness  from  his  point  of 
view.  Another  suggestion  is  that  possibly  if  the 
stokers  understood  the  expansive  xoroe  of  stesn, 
and  knew  what  would  be  the  consequence  of  half 
filling  a  boiler  with  cold  water  when  it  had  become 
nearly  red-hot  owing  to  their  neeleot  to  supply  it 
before,  perhaps  we  might  have  fewer  explosioos. 
It  is  also  a  highly  suggestive  faoi  that  these 
accidents  almost  always  happen  on  a  Monday 
morning,  which  is  the  day  following  Sunday.  It 
may  not  be  quite  so  suggestive  to  an  Snglishmaiir 
though,  as  to  a  Frenchman. 

I  think  there  is  far  too  much  snobbishness  abnsd. 
We  have  not  yet  grown  out  of  the  old  aristoerstie 
ideas  as  to  the  relative  value  of  prof essi<»s  and 
trades,  and  the  sooner  we  become  more  republiosa 
in  our  views  the  better.  I  might  take  historied 
ground,  and  show  how  manufactures  were  respect 
in  the  middle  ages,  and  add  a  few  remarks  on  the 
contrast  in  the  civilisation  of  the  burgher  who 
lived  in  a  comfortably  furnished  house  and  ths 
half -savage  baron  who  lived  in  a  bare  barrack  of 
a  castle  and  made  raids  upon  his  neighbours.  Or 
I  might  take  economic  ground,  and  show  that  the 
man  who  makes  something,  or  who  discovers  the 
way  to  cheapen  production,  is  a  benefactor  to  the 
human  race  just  as  much  as  the  ^*man  who  made 
two  blades  uf  grass  gruw  where  only  one  grew 
before,"  but  I  refrain,  for  I  think  each  one  can 
follow  these  ramifications  for  himself. 

Bthelinda  Hadwan. 


TBOHNIOAL    BDTJOATION. 

[27593.J— I  THINK  all  practical  mechanists  wiQ 
thank ''  >i  un.  Dur."  for  his  plucky  and  able  letter 
on  this  subject.  It  is  surely  time  that  someone 
properly  qualified  took  it  up,  and  not  leave  the 
future  of  our  good  name  as  a  nation  of  capable 
workmen  to  be  shipwrecked  by  ignorant  senti- 
mentality. 

No  amount  of  letter  writing  will  get  to  the  heart 
of  this  matter,  and  there  is  plenty  of  rdiabls  evi- 
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4eniM  tohaad  ahoiriD^  the  roil  vilae  of  tbe  proposed 

^zperlmeat  io  teohniral  edae&tion. 

Thii  matter  miut  be  looked  at  from  virions 
point! — tbe  parsDt,  tbe  bou,  the  ms>t«n,tlie  lohool?, 
and  tbfl  tutioD.  Id  the  Erst  place,  pareate,  ai  n 
rule,  know  neitto  nothing  of  the  vaiiotu  eiigenaita 
of  the  batineu  that  the;  thiUBt  their  Ucta  into. 
The  only  bnaiDeaa  tJiey  are  adepti  in  ii  their  ana, 
«nd  nine  ant  of  ten  are  diiaatiified  with  it,  an<< 
jgnoraDtl;  eonclude  that  anything  new  ia  a  good 


Ag  a  rnl^  all  boyi  like  to  look  at  maohinaiT  in 
motion,  and  gladly  enter  on   mojhanioal  studjea  ; 


■annter  thrODgh   their  time,  coming  late  L-    

and  leaving  early,  and  moat  of  them  do  little  and 
leamleit,  and  at  the  end  ot  their  time  they  are  of 
no  uae  hb  aaientiita  (even  if  there  waa  emplayment 
for  them  in  that  line),  and  they  oonld  not  earn  &e. 
a  week  ai  mecbaniati.  In  aimple  meehaniaal  work, 
how  very  few  rtii  tdaaited  ladi  will  pat  ap  with 
^e  long  faoari.  bard,  dangeroiu,  and  dirty  work  of 
a  meohanieal  apprentioe  ;  bnt  the  (sw  who  do  ara 
<he  Tery  ladi  required,  and  are  anre  to  nuke  their 

Now,  aa  to  the  anoeeas  of  techuiual  ednoation  m 
■an  adjaneC  to  general  ednoation.  bow  ia  it  for  ODa 
moment  to  be  eipeoted  that  any  amount  of  olaie 
leaiona  in  a  Board  Sahool,  even  with  Buob  a  "  ihop" 
■s  could  be  reaionably  toppliad,  oonld  be  of  the 
leaat  praoCioal  uae  in  teaohing  a  lad  to  be  at: 
artlaan?  If  one  refleoti  tor  a  moment  that  itreqnire: 
five  feara'  long,  hard,  daily  work  in  a  firat-olaii 
■hop,  with  all  the  naoegaary  and  expanaire  tools 
Dotting  thonaaada  of  ponnda,  to  advaaoa  an  apprei] 
tioe  to   the   poaition  of         ' 


tained ;  neither  would  ha  gin  the  line  iolntiot, 
uoT  tell  aa  what  waa  the  negative  element.  Whe:i 
I  pointedly  aaked  for  them,  I  waa  told  thai  they 
had  already  been  glveu,  but  no  page  waa  mentionan, 
and  I  bare  been  unable  to  find  tbeCQ.  1  may  jaat 
meutioQ  that  I  have  a  alight  idea  that  if  they  liad 
been  given  I  thonld  not  have  aaked  (or  them  ;  bat 
that  ia  a  detail.  1  think  It  waa  the  Rev.  Mr. 
Higgina,  who  leveral  yeara  ago  pnbliahed 


t  of    the 


whioh   bad   bean  Cried   hi 


rtedge,  and  not 


long  ago,  all  tbe  iuformation  of  valae 
poiot  ia  to  be  found  in  Mi.  Sprague's  book- 
by  thotawbo  are  aleotricians  by  fcnowlet" 
merely  by  nam  Je  plum/.  The  sbeape 
from  which  energy  can  be  obtained  in  the  batter^ 
it  line,  and  the  only  potsibility  o(  redaaing  tbf 
ooit  of  battery  cnrreat  ia  by  hitting  on  aorae  oom- 
binatioD  wbieh  wilt  give  as  a  nieful  and,  there- 
fore, commercially  valuable  by-prodaet,  the  aelling 
price  of  whioh  wUl  be  to  great  as  to  pay  the  oojc 
of  eolIeotioD  and  a  portiua  of  the  ouday  tor  thu 

iginal  materjalt.    Can   anyone  tell  me  whether 
icb  a  battery  haa  been  deviaed  ? 

Wa  have  reoeatly  been  fi 

Mechanic 
vamped  up  and  made  to  do  duty  asorigiual  matter, 

graphi  which  have  been  obviously  inspired  by 
thoia  who  deaire  to  Sottoompaniaa.  Thaa,  in  the; 
Tinus  of  laatSitarday.IfindthetoUowiDg,  which 
_ .. —  !._..._; ■'— "-ichlfanoy  naa  been 


domeatie  lighting  on  a  regular,  praotioal,  and  oom- 
meroial  paying  icale,  to  tbe  Baperaeaaiou  of  gat." 

You  will  see  that  the  writer  of  the  above  pnta  a 
very  pertinent  qnestiun  in  the  laat  aentenoe,  and 
poaaibly  tome  of  your  roadera  can  give  tlie  deaired 
information.  A  battery  that  will  give  a  ttaadr 
ligbt  for  120  hours  without  attention  ia  worth 
having,  for  assnming  it  ia  required  for  aix  houri  a 
day,  it  will  last  for  20  daya,  and  many  paraont  will 
not  study  exponas  if  they  can  be  relieved  from  the 
trooble  and  meea  of  charging.  Kim.  Dor. 


NOISBS  IN  THB  BAB8. 
[27595.]— HiiBE  are  three  outtiuga  from  the 
Lanttl  on  above  aubject,  date  1866,  linoe  whioh  I 
have  met  with  maay  oatea  and  many  madieal 
opinions,  not  one  of  them  recording  a  pamunenl 
cure.  From  experience,  I  ean  aay  that  longaea 
voyagat  in  temperate  latitadet  and  long  reahutios 
in  mountain  air  are  the  beat  remedies  for  Tlaniliu. 
Weatwindi  from  marahy  tracti  and  night  dewi 
lurcharged  with  malariout  vaponr  Indooa 
a&aotion :  — 


■ef  era  tot- 


ust    I 


lad  oan  be  eateemed  a  capable  meehanist,  ol 
what  value  can  the  propoied  acbool  technioa 
-education  be  ?  Tbe  moat  that  eonld  be  reatonabi; 
«xpected  would  ha  that  tbe  pupil  on  leaving  tohoo 
with  the  uBual  thowy  Eertificatea  of  "mechaniaal 
proficieney"  (given  moat  probably  by  tbe  pariot 
and  lady  visitora),  would  be  able  to  make  what  hi 
«alls  a  box,  turn  a  peg  top,  stop  in  *  small  pane  o_ 
glass,  or  make  a  whiatle— for  which  the  ratepayece 
would  have  to  pay  vary  dearly. 

I  do  not  for  one  moment  undervalue  technioal 


in  that  the  prapaaedfurm  ii  a  hage  mintake' 
its  expense  must  be  great,  and  the  country  eat 
faave  httle  return  for  tbe  expenditure  beyond  thi 
evulntioD  of  a  few  iuoompetent  workmen,  who,  if 
ihey  aeoured  work,  would  be  qnita  unable  to 
•execute  it.  Let  us  have  a  plain,  wetl-digesled  plan, 
„j  ■_.  J.  i._  matured  by  thorough  buainessmen, 
~  --■'  Diperienoed  mechanical  ami 
Di^miiLiuu  cipeii*.  n'hat  the  oooDtry  wanta  i>  a 
good  system  uf  technical  eduaation,  but  more  of  an 
advanced  than  an  elemeatar;  character,  and  given 
ia  special  achools  at  hours  when  working  men  and 
■pprenticea  can  attend,  and  illastrated  with  such 
perfeet  appliances  at  only  a  wealthy  Govern, 
ment  can  afford,  and  which,  while  vitally 
necessary  to  thorough  education,  are  quite 
beyond  the  reach  of  ordinary  atudenta.  The 
olasB  to  be  benefited  are  not  a  masa  of  ignorant 
«choo1  children,  but  intelligent  men  and  lads  who 
ara  actually  engaged  in  various  works,  and  whi 
jiave  devoted  themaelTea  to  their  varioua  ocoupa^ 
tiona,  and  will  thankfully  and  gladly  take  advan- 
tage of  the  opportunitiea  offered  to  them,  and,  whal 


and  well-known 


thoroughly  understanding  and  benefiting  by  the 
instruodun  given  them.  The  nation  will  thua  be 
helping  forward  a  large  number  of  well-instructed 
and  capable  acientista  and  mechanists  that  will  do 
honour  to  their  teaching,  and  maintain  the 
national  credit  for  higb-oliaa  work.  We  cannut 
make  real  talent ;  but  when  it  appears,  let  it  bjvt 
«vary  assistance  in  its  development  from  a  liberal 
and  far-aeeing  nation,  who  in  the  end  will  reap  its 
fall  reward  fur  the  good  seed  sown.         Shaper. 

PBIK&RT    BA.TTBBIBS. 

[27S9J.]— Attempts  are  being  made—even  in 
yaat  own  colamna — to  induoe  the  public  to  believe 
that  some  wonderful  discoveries  liave  been  made 
in  connection  with  primary  battirieB,Bnd,  although 
the  principlea  which  underlie  any  possible  com- 

aiited't 
menta  which  have  been  made,  there  ia  a  possibility 
of  obtaining  a  battery  whioh  will  supply  current 
atan  eeonomieal  rate.  One  of  your  correepondenta 
4>n  f.  t4S  could  not  give  the  wmposition  of  the 
depolariaar  in  soiae  extraordinary  devioe,  aa  it 
wmild  intaifeie  with  foreign  patsnti  being  »b-. 


t  I  a 


lable  t 


learn,  from  the  state  mania  made,  where  tha 
economy  comas  in.  Ferbaps  "Sigma"  or  Prof. 
S,  P.  Thompaon  can  tell  me.  I  can  nnderstand 
that,  other  things  being  eqnal,  the  battery  which 
gives  least  trouble  in  charging  would  be  prefeiiad 
to  another.     But  this  is  what  the  rimei  aays ;~ 

"  Attempts  continue  to  be  made  to  iutiodaoo 
electric  lighting  in  the  household  and  in  mines  by 
means  of  primary  batteries,  and  wa  bava  reaentlj,' 
inspected  two  more  inventions  of  this  oharactei. 
The  first  of  these  is  the  'Eclipse'  portable electriL,- 
battery,  which  is  the  inventiuD  of  Mi.  Harria.  and 
ia  being  introduced  by  Hr.  J.  J.  Walab,  of  Whit» 
Houae,  Telegraph-street,  London.  This  batterv 
conaiata  of  a  aeries  of  outer  oellt  of  vulcanite,  eaob 
ODtei  sell  carrying  an  inner  oell  of  porona  material. 
The  outer  cell  it  filled  with  a  solution  of  aulphuric 
acid,  and  tha  inner  celt  with  a  tolution  of  nitratt' 
of  Buda.  A  oarbon  rod  dipt  into  each  inner  cell, 
and  conatitutea  the  negative,  while  a  plate  of  line 
it  held  in  the  acid  aolntion  ' "^  <■  --^ 


to  aak  SI 


IS  of  a 


the  ean,  Siat  expeiienced  a  year  ago  after  a  reeni- 
rent  attack  of  brain  fever.  The  ears  bava  been 
well  syiinged,  without  any  amelioration  of  tho 
unpleasant  symptom.  The  patient  it  a  yoang  lady, 
otbcrffise  in  tolerably  good  health,  and  free  from 
hysterical  aymptoma.     The  noise  has  ooeasionaltj 


intensity,  and  h 


n  accompanied 


nallj 
wit£ 


diplopia,  giddineta,  and  distiessing  mental  vi  .  . 
From  this  ahe  bai  been  scoustomed  to  obtain 
relief  by  retorting  to  a  large  blister  to  the  nape, 
the  other  symptoms  being  by  this  meaua  relievwl ; 
but  the  noise — a  rnshing  sound  of  water,  olackinB 
of  a  mill,  &c.— haa  remained  unaltered.— "  T.  JT, 
M.D." 

SlB, — Aococding  to  my  experience,  I  believe 
that  by  far  the  moat  cammon  cause  of  noiaei  in 
tbe  ears  is  chronic  or  subaaatn  dyapepala. 

"  Let '  Chirargant,'  or  anyone  aunering  similarly, 
treat  themaelves  aa  follows,  and  report  Iha  leinlt. 
Let  tbem  leave  off  all  stimulanU  and  narootics,  live 
simply  but  well,  take  plenty  of  exercise  in  the  open 
air,  and  retire  to  bed  regularly  at  an  early  hour. 
Mercury  pill,  two  grains  j  compound  rhubarb  pill, 
two  grains  and  a  half  ;  ipecaeaanba  powder,  halt  a 
grain:  make  into  twelve  pills.  Let  them  take  of 
these  alterative  pills,  two  the  fiiat  night,  and  one  or 
■— -   every  other  night  thereafter,  observing  that 


theac 


aa  than  altera! 


'Eclipse'    battery. 


P.  Thompson  spoke  strongly  it 
favour  of  the  tyatem,  eapecially  as  applied  to 
m in ais' lamps.  Tbe  Great  Western  Railway  execu- 
tive, it  is  stated,  have  Uated  the  lamp  with  ver} 
satisfactory  resulla.  Tbe  first  coat  of  the  battery 
ia  said  to  be  very  small,  and  tbe  coat  of  eacli 
charge  only  3d.,  which  charge  will  maintain  a  lamp 
for  24  honrs,  The  second  primary  battery  to  which 
we  have  to  refer   is  the  invention  of  Mr,  C^  M. 

::....,\ 

Londui 

outer  case  of  iron,  which  forms  tbe  negative  plate 
of  the  oell.  On  the  bottom  of  this  the  depolarising 
material  (oxide  of  lead)  is  spread.    Above  thii 
a  diaphragm  of  parchment  paper  so  disposed  ai 
divide  the  cell  into  an  inner  and  an  outer  compart- 
ment, and  at  Che  top,  resting  on  glass  Insalalors, 
positive  plate  is  laid.     The  exalting  fluid, 
a  canstio  alkali,  ia  poared  into  both  compartmenta, 
and  the  Celt  ia  ready  lor  uae.    There  are  no  fumes 
from  this  battery,  which  has  been  fully  teeted  and 
favourably  reported   on  by  Dr.  R.  M.  Walmalsy, 
F.C.S.,  who  sUtea  that  a  brUliant  and  steady  light 
-ained   for    120    honri   without  attention, 
looal  action   is  practically  negligible.     It 
is  intended  to  let  these  bstteries  to  cousumera  at  a 
)minal  rental,  the  price   to    be   charged  to  the 
iblia  being  fixed  on  the   basis  of  pas  at  4s.  6d. 
,  ;i    ttaoatand    feat.    The    battery   jt    to    be  re- 
charged aa  required  by  tbe  company,  ao  that  no  risk 
--"    be    incurred   by  domestics  in  dealing  with 
At  a  recent  demonatratiou  a  good  light  was 
n  by  six  lo-oandle  power  Sbippey  Brothers' 
■  lamps,  driven  by  seven  Newton  cells  through 
..even  B.P.S.  accumulatora.     It  it  stated  that  the 
iiCCQmulatort  would  not   be  used  in  practice.     In- 
ulndicg  the  present,  we  have,   wittiin  (he   ptat 
rhreo  years,  noticed   no  fewer    than    II  primary 

promise  during  experiment.  It  would  be  inter- 
eating  to  know  hoir  many  of  these  have  been  intro- 
duced into  houtbt  "'  moderate  siae  for  oidioary 


,    .  ,   and  of  the  following  mixture  let 

sm  take  a  ilcssert-apoonful  in  water  thrice  daily 
alter  food  i^Dilute  nitrohydrochlorio  acid,  two 
drachms  i  fluiil  extract  of  taraxacum,  three 
drachma  ;  tincture  of  ginger,  half  an  ounce  ;  aimple 
syrup,  two  ounces  ;  componod  icfiuiun  of  orangai, 

"  Without  knowing  more  of  a  patient  than  that 
his  two  external  meaci  are  patent,  and  that  there  ia 
every  reason  to  believe  that  no  actual  organia 
change  haa  taken  plane,  then  I  should  expect  grea^ 
if  not  complete,  relief  to  the  linnilui  aurtum  ot 
yuui  00 rreapon dents  from  tbe  abore  aimple  maani, 
— "THOa.  Skiskbb,  M.D." 

"  HiR,^!  have  been  aufieiing  similarly  to 
'  Chirurgans,'  and  can  quite  sympathiae  with  him. 
My  attack  was,  I  believe,  the  first  symptom  at  a 
tlight  attack  of  typhoid  fever,  which  waa  very 
prevalent  in  my  immediate  neighbouibood  seven 
yeara  ago.  It  came  on  quite  auddenly,  and  bar 
continued  without  intarmission  ever  tinoe,  and 
expect  to  carry  it  with  ma  to  tha  grave.  Therejjl 
DO  doubt  of  Its  parely  functional  eharaDtei,  'm 
that  it  arises  from  exalted  polarity  of  the  aud'tth 
nervea.  1  fancy  that  tbe  rush  of  air  throuC'  tha 
Euttacbian  tube  being  beard  by  the  moibi''>>iled 
aitive  nerve  is  the  cause  of  Che  eonnd ;  it  'i»  ecya- 
resemblet  the  noiae  heard  on  applying  '  pbire  (of 
an  empty  ahell.     I  cannot  give  my  ex  fmbedded 


a  of  a 


™edy  0 


Tha 


round  any  medicine  benefit  my  patier  .eintrodooed 

lamented  Mr.  Toyabee  lost  bia  life, ' 

effects  of  chloroform  in  diminish  in '^iined  by  the 
( tbe  auditory  nerve.  I  think  i'  d  steel  onCtera 
ladnaaatoattemptany  operation '^  be  studied  In 
ine    to     tha     nervous     systei^^alty  whatever  in 

DeraQied  digestion,  worry,  or''teded  for  the  twi 
..',    ..      '  ..  .   ^'  .-  a~).i j_.i  jij^ 

being 


^odel  mandrel-head. 

'iiin'Ied,  aa  it  aUnda  being 
ink^ylinder-baae,-  ' 


afford  temporary  rclict.-*^''ider-fi6  would  admit  an 

■^bek  which,  at  Its  outside, 

.'Indth  at  an  inch  ;  that  is  to 

wv  TtnTiiTr\-'  "''"''  "  P«sible  between. 

BLBOTBICrotuctteo^^  ^ .,, 

'""erlookstba  fact  that  we  hj-tlti. 
[27596,1-1  HAY*  O"""  •"■'  *  ''"*  ""'■■''-*K»t 
ur  a  coniiderabl'iw,  in  order  to  anec"'  jT*:  ^ 
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. . *  Thii  ii  kfMtto  b* 

lamantad,  bemiua,  in  elMtiloity  MpMiiU*,  it  ii  to 
b«  Mid  ''loienae  ii  msunremwit.''  I,  tharafois, 
intMid  to  giva  full  initraDtioni  aaij  •omplete 
dntwing*,  to  UmI  with  ■  little  Ikboui  md  at  naaii 


Mwt  ths  raadei  may  oonttrnct  Uie  three  iutm- 
menti  which  will  etuble  hirn  to  meaAOre  carreat, 
■leotiomotiva  fotoa,  or,  u  Proi.  Ayitoo  okIIs  it, 
potentitl  diSerenoe  uid  naiitknoe,  in  ampir<i, 
T(dli,uidohmitMp«stiTel;.  Tha  threa  iiutnimmita 
mia(nthe  tangent gilTinometar,  (2)  alidiog  Wtaaat- 
■tone  a  Biidge ;  (S)  a  aat  of  reiiituoe  ooili. 

The  foima,  Ao^  of  the  initnimcnti  are  im 
•aTeral  yean  of  pnetiial  ciperience  haTo  ihown 
to  be  Ule  belt,  both  in  aeenruf  and  li  m  plioily  of 


ELEVATION 


I  ahall  begin  with  the  tangent  galvanometer;  and 
in  ocdai  that  the  followini-  rsmatlcB  ma;  be  b~""~ 
BBdentood,  I  give  in  Figi.  1  and   2  two  vie' 
ttie  inatmmenta  when  oompleted.    In  both. 


C.6 


Sometinei  when  the  g. 


Tei7  regnlar,  like  the  teeth  L 
the  detonation  of  theae  minnl 
the  mnaioal  note,  and  thai  aii 
'  iweet  eoC    That  cleotriDity  la 
the  point  of  tba  diamond   and  t 
llaaa,   «nnot   be   donbted,  for   nd  whioh  theooO, 
aiamnid  with  •  ooane  out,  minny,-  the  niagnetit 
are  tbrown  aud*  bj  the  diamond,  a"  ■"•B"""' 

on  the  glau  laem  alive  with  eleotit^    j^  j.j 
woold  add  heie  tliat  it  ia  mr  opinion  Covn  nnt  nt       fii 
aDukledwODldUbettaiiaoIatedthanU."*"  "^'^     "" 
1 0»tb«i   thit  irom  tb«  mtnaat  tbat  . 


eitonlar .  , 

hol«  jUn,  diameter  ;  theee  are  for  the  teiminala. 
Throngn  the  oentn  of  the  board  draw  a  diameter 
A  B,  ao  aa  to  be  qnite  olear  of  the  holei  just  men- 
tioned :  thia  ia  to  mark  the  poaltion  of  the  reel. 
Two  Tiewi  of  thia  part  of  the  apparatni  are  ahown 
in  Figa.  S  and  6,  and  la  made  of  the  lama  wood  a* 

Before  eatting  oat  the  eentie  pi*M<  ^*A  two 
diamelaraat  right  angle*  (a(i,bi,  Fig.  6),  then  torn 
np  to  the  liiea  ahown.  At  one  of  tneae  linea  oat  a 
leoeu  eqnall;  on  both  aidei  of  it,  lin,  wide  and 
abont  ^gin,  deep.  Thii  ii  to  hold  a  imall  brua 
plate  abowD  io  plan  in  Fig.  Sai  ont  thia  ont  of  |  or 
}g  plate,  8  \>J  1,  and  drill  the  holes  ihown.  Seiew 
the  plate  to  the  reel  with  biaw  urewa  {iron  onae 
moat  not  be  naed,  being  liable  to  beoome  mag- 


A  B.  muk  the  holea    for  U 
Snnlf  down. 

The    baae  and    tbe    reel    ihoold    be    now 

Cdionlai  to  each  other,  lo  that  when  the  baw  u 
iio&tal  tbe  plane  of  the  reel  ia  vertiDal ;  if  not, 


_.  ..  b;onttiDg  one  aide  of  the 

reoeae  a  little  deeper  than  the  other. 

Magnii  Box, — Two  viewa  of  this  are  ahown  in 
Figa.  7  and  8.  Tnm  ap  to  tbe  aizea  ahown,  and 
aronnd  the  top  make  a  amill  groove  for  a  glaaadiae 
to  fit  in.  To  aaaiat  the  oorreot  setting,  mark  tba 
eitremitiet  of  an;  diameter  on  the  aides  of  the  box 
(a  a.  Fig.  ») ;  on  either  aide  of  tbete  marks,  and 
jin.  from  both,  make  foai  amall  holea  half-way 


that  a  linethrongh    .  ._    

half-way  down  paaaea  throngh  the  centre  of  the 
reel.  Mark  the  DoeitJona  of  tbe  fear  holei  on  tbe 
reel,  and  faiten  the  box  in  positioa  with  four  bnua 
aorewe  which  will  paaa  into  the  walls  of  the  reel 
and  nowhere  touch  (be  ooils.  Cnt  a  circle  7in. 
diameter  ont  of  a  piece  of  good  "Bristol  board," 
which  ia  the  teohnioal  name  for  a  ipeoies  of  fine 
oard.  Divide  it  into  single  degrees  with  a  pto- 
traotor,  making  ever;  fifth  and  tenth  mark  iligbtly 
1 .!.._   thg  other,  and  nnmbering  the  tenthi 


a  Fig.  9 


1  the  bottom  of  the  box  plaoa  two  piaaM  (f 

or  glaa*  ao  a«  lo  be  nnder  the  two  (inikt 

openinga  in  tbe  card ;  over  them  pot  the  and  wlA 

tbe  line  joining,  the  SO^apaaaingthron^thaontn 

of  the  real )  do  not,  however,  Ss  the  eatd.   At 


like  01 


make  it 


i  file  win  Aa 


Wben 


,_  and  abape  oan  at  once  be  aeen  in  Fig,  It 
re  hole  ia  first  made  and  aorewed  for  th* 
in,  and  ijien  the  needle  ia  filed  into  ahapa. 

„„„ ished  heat  to  bright  redneaa,  and  plnnge 

vertloallf  into  cold  water,  polish,  but  do  not  temps 
it.  To  magnetiae,  place  in  oontaot  with  a  itirag 
magnet  for  some  hoars. 

To  make  the  indei,  take  a  very  thin  waahei  Ol 
braaa,  of  diameters  A  and  I'j,  oat  in  two  halvea,  and 

eioe  a  piece  of  thin  biaaa  wire  (abont  Ho.  M) 
tween  them  (bee  Pig.  11),  and  solder  alltogelW. 
When  oold,  file  away  anrplaa  solder,  cnt  out  the  bk 
fA  wire  in  the  middle,  i 
middle  along  each  end  of 
teat.  Btraighten  the  wii 
end*  lo  a  sharp  point  to  ai 
of  the  circle. 

The  cap  of  the  needle  il  the  next  to  olaun  atten- 
tion, and  involvea  tome  rather  tediooi  work.  A 
large-aiie  aeotional  drawing  of  it  ia  given  in  Ti^ 
14.  The  lower  portion  of  the  cap  ia  aorewed  ae  m 
to  St  into  the  needle,  a  milled  edge  l>eing  pot  «■ 
the  upper  part  to  aaaiat  the  aorewing.  In  tbe  a|^ 
part  there  la  a  piece  of  glaaa  faatened  ii 
vamiah.     The  glaai  "---  "- 


itoStha 
and  file  the  axtrena 
bttaeaoonmtareMliai 


n  by  ahSat 

n  either  bemadeontda 


Jtfeal 
nake  the  oapof  lalil 
iwn  botfa  in  plan  aad 
elevation  in  l^ig.  IS.      It  ia  made  of  braasauept 
the  point,  which  ia  of  hard  atecl. 
Take  a  piece  of  iin.  nmadbraaa  Ndiaaddiflla 
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kl«  np  the  middle  aboot  |  long.  Screw  the 
r  part  and  make  awaaher  andnnt  tofit  The 
U  piTot  ii  made  of  hard  uteel ;  the  end  of  a 
ing-needle  I  find  anffioiently  hard.  Cat  off 
of  the  end,  fix  in  the  lathe,  and  grind  to  a  fine 
ring  point  on  a  hard  oiUtone ;  for  fine  work  it 
liahed  with  rouge  and  oil.  Put  the  pivot  into 
>ra88  piece,  fastening  with  vamiflh  if  not  tight, 
screw  into  its  position  in  the  box,  fastening 
nut  under  the  box.  Take  the  cap,  slip  the 
c  over  the  lower  end,  and  screw  into  uie  needle 
Pig.  12). 

e  now  come  to  the  true  electrical  part  of  the  in- 
nent— the  winding  of  the  coils.  Take  out  the 
act-box  and  unscrew  the  brass  plate  at  the 
>m  of  the  reel,  turn  up  a  disc  of  wood  so  as  to 
ghtly  into  the  reel,  so  that  it  mav  be  made  to 
fve  slowly  in  the  lathe.  The  coils  are  four  in 
ber,  and,  conmiencing  nearest  to  the  centre. 


One  layer.  No.  18,  consisting  of  10  turns. 
Three  layers,  No.  18,  consisting  of  30  turns. 
Seven  layers,  No.  38,  consisting  of  (about)  240 

Seven  layers.  No.  36,  consisting  of  (about)  840 

1  the  wires  to  be  silk  covered,  as  no  cotton 
red  should  be  used  in  good  instruments.  Near 
ottom  of  the  reel  make  two  small  holes,  one  on 
side,  nass  about  a  foot  of  wire  from  the  inside 
ards  through  one  of  the  holes.    Get  some  one 


r  /  Cs/^ 
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II 
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m  the  lathe  slowly  by  hand,  and  so  wind  on 
ire  very  carefully,  keeping  the  wire  fairly  tight, 
lot  putting  on  too  much  tension, 
the  turns  are  well  packed,  exactly  10  can  be 
n ;  when  the  laver  is  completed  allow  about  a 
extnu  cut  off  the  wire,  and  pass  through  the 
id  hole  outwards.  Before  proceeding  further, 
oil  must  be  tested  for  continuity,  connect  up 
r  celli  with  the  coU  and  a  small  galvonometer 
ire  is  one  to  hand ;  if  not,  place  the  two  wires 
e  tongue.  If  the  coil  is  complete,  a  peculiar 
taste  will  be  observed.  The  method  of 
)oting  is  the  simple  series  (see  Fie.  15).  B 
I  battery,  C  the  coil,  and  G  the  smim  galvano- 
r  or  the  tongue.  The  coil  having  been 
1  correct,  ^ive  it  a  good  coat  of  melted  paraffin 
applied  with  a  rather  soft  brush.  When  cold 
76  the  surplus  wax  with  a  piece  of  sharpened 
,  and  commence  the  next  coil,  commencmg  at 
Line  place  and  winding  in  the  same  direction. 
1  finished  test  as  before  with  the  other  coil, 
3n,  and  begin  the  next.  It  is  well  to 
iguish  the  ends  of  the  wires  with  small  labels, 
the  last  coil  has  been  completed,  give  an 
thick  coat  of  wax  and  wind  a  strip  of  paper 


ffWJ^ 


I  to  protect  the  wire  from  injury,  screw  on 
rass  plate  and  fix  to  the  base,  make  10  small 
in  the  base  and  pass  the  wires  through.  Buy 
zen  terminals  (telegraph  form  No.  3)  and 
five  of  them  in  position.  Take  the  beginning 
>  first  coil,  cut  the  wire  the  right  length,  and 
:  to  the  first  screw,  using  resin  only  as  a  flux. 
/  the  end  of  coil  one  and  the  beginning  of  coil 
ogether,  and  solder  both  to  the  next  screw, 
3  on  in  simple  series.  Put  in  the  magnet- box 
ore,  cover  with  the  glass  disc,  and  the  instru- 
is  completed. 

iustments — The  needle  and  index  must  be 
ndicular ;  rule  two  lines  on  paper  perpendi- 
to  each  other,  place  the  needle  along  one, 
ew  the  cap  slightly,  and  bring  the  index  along 
;her,  and  fix  it  in  this  position  by  screwing 
the  cap. 

Test   the  Friction  of  Xcedle  and  Pimt. — Re- 

t  needle  cover  with  disc,  and  let  the  needle 

to  rest.      Take  the  reading.     In  doing  so 

s  brine  the  eye  to  such  a  position  that  the 

completely  covers  its  image  in  the  mirror 

by  which  means  the  line  of  sight  becomes 

ttdicular  to  the  plane  of  the  circle,  and  there 

parallax.    Now  displace  the  needle  with  a 

magnet  or  piece  of  iron  through  about  90^ 

come  to  rest,  and  read  again  (with  the  same 


care  as  before).  The  two  readings  should  never 
differ  by  more  tnan  Jt*  or  i^  To  dean  the  cap,  take 
a  piece  of  soft,  pointed  wood  (a  sharpened  match 
stalk)  with  a  little  oil  on  the  end,  and  press  lightly 
against  the  glass  cap,  twisting  the  wood  round  at 
the  same  time.  The  steel  pivot  is  best  done  in  the 
lathe  with  rouge  and  oil.  It  is  a  very  good  thing 
to  remove  the  needle  from  the  pivot  when  the 
readings  are  finished.  By  so  doing  the  point  will 
last  a  long  time. 

Setting  of  the  Cirde. — Let  the  needle  oome  to 
rest,  and  place  the  plane  of  the  reel  as  nearly 
parallel  with  it  as  possible.  Turn  round  the  circle 
until  the  index  on  either  side  reads  zero,  and  fix  it 
by  screwing  the  brass  piece  of  the  pivot  hard 
against  it.  Although  these  adjustments  may  be 
only  approximately  correct,  yet  the  correct  reading 
can  be  thus  obtained.  Set  up  the  instrument  so 
that  the  index  reads  0  on  either  side^  and  take  the 
deflection  reading  both  ends  of  the  index,  reverse 
the  current,  and  take  two  more  readixigs;  add 
together  the  four  readings,  and  divide  by  four. 
The  result  is  the  correct  deflection.  J.  8. 

{To  be  continued.) 


HTDBOPHOBIA.. 

[27597.] — I  SEND  yon  some  curious  statistics  and 
facts  regarding  rabies.    I  have  heard  very  clever 
and  scientific  men  argue  that  no  other  than  canine 
and   feline    quadrui^ds    could    communicate  the 
disease.    I  was  once  present  in  the  last  stage  of  a 
frightful  case  (a  native),  who  tried  to  bite  every 
man  who  touched  him,  the  saliva  flowing  from  his 
jaws;  in  the  struffgle  some  drops  were  ejected  in 
the  Hindoo  doctors  face,  who,  having  sore  lips, 
was  greatly  alarmed — reasonably  so  to  my  idea. 
On  such  hopeless  occasions  palliative  treatment  is 
our    only  very  melanoholy   Tewnne—eutkanasia, 
the  last  mournful   boon.     Cannabis  Indica  renin 
succeeded,  on  its  very  first  trial  in  the  Calcutta 
General  Hospital,on  a  patient  in  whom  the  violence 
of  the  malady  had  set  in:   paroxysms  of  agony 
when  liquids  were  offered  to  him  subsiding  after 
the  hourly  admistration  of  two-grain  pills.    Long 
periods  of  refreshing  sleep  ensued ;  on    awaking 
the   bad   symptoms   were   renewed.    Again   the 
narcotic  obtained  the  mastery,  pills  admmistered. 
and  until  the  fifth  day  liquids  and  solid  food  coula 
be  enjoyed ;  then  came  the  mortal  end  in  a  state 
of  profound  stupor,  without  any  further  struggle  I 
This  very  interesting  case  is   too  long  to  copy 
verbatim  from  the  medical  book  now  before  me. 
Subsequently  this  valuable  drug  was  found  to  have 
powerful  therapeutic  properties  in  Asiatic  cholera, 
tetanus,  and  aelirium  tremens,  also  in  infantile 
convulsions.    I  have  tested  its  virtues  in  the  last- 
named  and  found  it  efficacious,  being  a  soothiuff 
anodyne  of  high  class.    The  genuine,  unadulterated 
resin  is  verj  scarce.  I  got  my  large  supply  of  llb.from 
Ladakh  direct.    In  perfectly  healthy  persons  it 
will  produce  the  most  dangerous  forms  of  intoxica- 
tion, inciting  them  to  the  commission  of  crimes. 
In  the  frigntf ul  death  from  hydrophobia  I  wit- 
nessed there  were  some  strange  attendant  circum- 
stances. The  bite  was  received  six  weeks  previously 
on  the  bare  arm  from  a  rabid  jackal ;  another  man 
on  the  same  occasion  who  was  similarly  bitten  died 
about  same  time,  while  of  the  three  or  four  native 
soldiers  bitten  in  the  legs  repeatedly  through  their 
thick  woollen  trousers  not  one  suffered  any  harm. 
In    England    we   frequently    meet  with    serious 
cases   of   *^ blood    poisoning"    produced    by    the 
teeth  of  dogs  and  cats,  and  also  by  the  claws  of  the 
latter  (those  inflicted   by  the  carrion-devouring 
leopard  of  India  are  usually  fatal).    I  know  of  one 
very  serious  case  not  far  from  me  just  now.    A 
rural  policeman,  bitten  by  a  dog,  who  from  his 
helpless  state  has  been  pensioned  for  three  years 
to  come,  in  hopes  of    eventual  recovery,  blood- 
poisoning  being  unmistakable.      A  year  ago  one 
of  my  boys,  out  fishing,  was  bitten  in  the  hand  by 
a  farmer's  aog.    I  poured  pure  carbolic  acid  into 
the  wound,  and  for  his  satisfaction  sent  him  off  in 
a  carriage  to  the  nearest  practitioner,  who  applied 
carbolic  acid  and  mercury.    After  a  week's  pain- 
ful sore  caused  by  the  escharotic  application,  the 
flesh  healed  rapidly.    No  matter  what  dog  or  cat, 
a  bite  or  scratch  should  be  immediately  dressed. 
A  late  number  of  the  Field  announces  a  case  of 
canine  rabies  at  Cape  Town,  S.  Africa— the  first 
on  record.    A  wholesale  slaughter  of  dogs  for  miles 
round  was  ordered,  so  as  to  stamp  out  the  new  im- 
portation.   Steam  voyages  being  of  so  short  dura- 
tion   nowadays,    many    insidious    germs   may  be 
expected  to  cross  the  ocean  during  the  period  of 
incubation — 22  days  from  land  to  land  being  too 
brief  a  term  for  development. 

Mr.  John  Goggin,  a  confectioner  of  Limerick, 
has  recently  died  from  hydrophobia,  the  effect  of 
the  bite  of  a  pet  monkey.  The  usual  symptoms 
appeared,  and  the  patient  died  in  five  days. 

The  Academy  of  Medicine  of  Paris  has  been 
engaged  for  the  last  few  weeks  in  discussing  the 
etiology,  prophylaxis,  and  treatment  of  rabies. 
Many  interesting  facts  have  been  stated  by  the 
different  orators  ;  and  M.  Bonley^  professor  at  the 
Veterinary   School,  especially  distinguished  him- 


self bjr  the  sketch  whioh  he  gave  of  the  symptoms 
of  rabies  in  the  dog. 

M.  Tardieu,  the  eminent  medical  jurist,  oom- 
municated  in  his  speech  data  of  great  value, 
which,  by  order  of  the  Committee  of  Hygiene 
attached  to  the  Gk>vemment,  have  been  carefully 
collected  for  the  last  twelve  years.  In  this  lapse 
of  time  819  cases  of  rabies  in  the  humsn  subjeet 
have  been  noted,  and  these  may  be  looked  upon  as 
facts  surrounded  with  every  guarantee.  Of  these 
819  oases  the  disease  was  communicated  to  man  by 
animals  in  the  following  ratio :  dog,  261  cases ;. 
wolf,  81 :  cat,  14 ;  fox,  1 ;  cow,  1 :  doubtful,  11. 

There  nas  always  been  a  doubt  as  to  herbivora 
being  capable  of  ^ansmitting  the  disease ;  but  in 
1862  a  shepherd  aged  twenty-two  was  bitten  by  a 
rabid  oow,  which  bad  previously  been  bitten  by  a 
dog.  No  prophylactic  means  were  resorted  to, 
owing  probably  to  the  belief  that  oows  could  not 
communicate  the  disease ;  but  rabies  broke  out 
tnirty  days  after  the  injury,  and  killed  the  young 
man  in  two  days. 

As  to  dogs,  it  may  be  remarked  that  the  majority 
of  the  ca*es  have  been  noted  as  occurring  with 
small  or  household  dogs ;  hence  the  importance  el 
M.  Boulejr's  advice  as  to  the  necessity  of  the 
publio  being  acquainted  with  the  premonitory 
symptoms  of  rabies  in  this  animal. 

Much  exaggeration  has  been  indulged  in  re- 
specting the  annual  number  of  cases  of  rabies  in 
the  human  subject.  From  official  documents  it 
appears  that  in  Franoe  239  oases  were  noted  from 
1850  to  1858.  More  recently  they  have  been  as 
follows :  in  1859, 19  cases ;  in  1860, 14  ;  in  1861, 21 ; 
and  in  1862,  26. 

Regarding  the  proportion  between  individuals 
bitten  and  those  in  whom  the  disease  actually 
breaks  out,  the  statistics  are  somewhat  unsatisfac- 
tory from  the  very  nature  of  the  circumstances ; 
but  it  has  been  found  that  out  of  834  actuallv 
ascertained  cases  of  persons  bitten  by  a  rabid 
animal,  185  suffered  from  the  disease.  This  would 
give  a  ratio  of  55  per  cent.,  a  somewhat  heavier 
figure  than  Hunter's,  who  only  gives  5  per  cent. 

Concerning  sex  and  age  no  reliable  data  exist. 
M.  Tardieu  considers  that  rabies  may  arise 
spontaneously  in  animals.  And  as  to  the  influence  of 
the  seasons,  it  is  to  be  noted  that  183  cases  occurred 
in  the  warm  portion  of  the  year  (from  Mar<di  to 
Auffust),  and  121  in  the  cold  season. 

The  period  of  incubation  was  as  follows : — Out 
of  224  cases,  it  was  less  than  a  month  in  40  cases  ; 
from  one  to  three  months  in  143  cases ;  from  three 
to  six  months  in  30  oases ;  and  from  six  to  twelve 
months  in  11  cases.  It  has  been  remarked  that  the 
incubation  was  short  in  young  subjects.  It  is  idso 
eviden^  from  facts  collected  by  M.  Camille  Gros, 
that  individuals  have  died  rabid  in  consequence  of  a 
bite  from  an  irritated  animal  not  suffering  from 
rabies. 

M.  Tardieu  considers  that  deep  cauterisation 
should  always  be  resorted  to,  and  that  it  is  a  great 
mistake  to  doubt  its  efficacy.  Statistics  show  that 
about  half  of  the  individuals  bitten  escaped  the 
disease,  and  that  these  had  all  been  cauterised. 

M.  Decroix  is  said  to  have  eaten  with  impunity, 
on  more  than  one  occasion,  the  flesh  of  a  mad  dog. 

Bos. 


00NTIMU0U8    B&AKES. 

[27598.]— Having  been  seriously  ill  since  the 
]3ch  of  June,  I  have  been  unable  to  either  read  or 
reply  to  the  various  letters ;  but  as  the  cause  of 
my  silence  was  stated  in    the   Railway    Review^ 
Jnrentiony  and  some  other  papers,  I  think  your 
readers  will  agree  with  me  that  an  insinuation    ^ 
thrown  out  by  S.  Davies,  psges  439—440,  that  I  -^^ 
have  avoided  the  discussion,  is  both  incorrect  ant'^o^ 
unconrteous ;  and  his  statement  that  I  have  writte^i^ 
upon  other  subjects  is  not  the  fact,  as  any  letf'  .^^ 
which  may  have  appeared  in  print  were  wri^^P^i^^ 
and  i>ostea   before  my  illness,  as  the  datc'i^^  crys- 
show.  ^phire  (of 

Reference  has  been  made  to  accidenb  imbedded 
took  place  at  Bow  and  North  Wootton  ^  o«t.  The 
present  and  examined  the  debrit  in  V  reintroduced 
cases  before  the  lines  were  cleared,  and  ' 
upon  them  were  recorded  in  your  ooVtained  by  the 
time.  The  Government  Inspector  -rd  steel  cuttera 
the  accident  at  Bow  was  "  caused  b^  to  be  studied  in 
of  the  signalman  at  Bow,  and  th^oalty  whatever  in 
the  signidman  at  Gas  Factory  Ji needed  for  the  two 
the  North  Wootton  accident  1  s  model  mandrel-head, 
the  Government  Inspector's  re'«'ii«d»  »»  it  stands  beins 
action  of  the  Westinghouseb«  cylinder-base,  if  gauged 
fitted  part  of  the  train  to  <>^  »»  inob  will  answer 
very  serious  accident.  The^yli^der-fit  would  admit  an 
useless  for  S.  Davies  to  f cthuck  whioh,  at  its  outside, 
with  reference  to  those  c**<^dth  of  an  inch  ;  that  is  to 

With  regard  to  the '7  which  is  possible  between, 

must  ask  your  reader*^  chuck-recess.  ^  -^ 

put  forward  by  S.  Da'>^^'looks  the  fact  that  we  hs^^i^. 

the  miles  run  by  sll-o©  cone  but  a  true  cone^-^  . 

automatic,  and  leaV^ow,  in  order  to  encfft*^„/f*5  "* 

faults  or  f ailurea.*»fc  rid  of  bad  ones,  wr  .»•*  '^™a  «» 

valve.    Surely,    with  such  surface- if/^"Jj^P  «^ 

credit  for  the  m^  verify  for  ^lt  .^^^^J?  ^ffht  (0 

^  .'e«senu^o«  of  j^m^  ^ 


KKGLISH  MBCHANIO  AUD  WORLD  OF  BOIEMOB!  MO.  1,164.         JgLT  15, 


time  idmit  Uis  failoiaa  &  bikke  nukn  daiiag  luoh 
Tanaiiig. 

The  other  labjwti  towhioh  riferencs  hu  bsen 
made  t»v«  been  klreidy  answeced,  and  it  will  be 
Man  that  tbe  defnta  in  the  vicnum  Bfitem  wbiob 
have  beea  pointed  oat  ttill  lemain,  and  nothing 
baa  yet  been  prDduaed  to  ahoir  that  the  WeitioE- 
lioaia  ia  not  the  moat  efficient  Bjntem,  and  oettainry 
it  ii  quicker  in  action  than  any  Taonnm  brake. 
The  Vaonam  Company  know  thii  perfectly  :  hsaoe 
they  do  Dot  eotettain  the  propoaal  to  bare  an  im- 
putial  pablic  trial.  Olament  B.  Btretton, 

GleaMagna,  JnlyS. 

OOlTTIlItroUB    BBAKBS. 

[STG99.]— The  Borlington  trialiahow  that  the 
qneation  of  coatinaoae  brakea  oa  good*  traina  ia 
notyet  iettled;  there  doea  not  eiiat  np  to  the  prc- 
■ent  a  reliable  and  Boitabts  aatomatio  brake  to 
work  on  very  long  gooda  traina  as  are  aeea  on  the 
Continent  and  in  the  Statea.  The 
trioity  hai  hitherto  been  a  Bomplia 
the  reanlta  da  not  fully  jaatifyj  yt 
ia,  at  firat   aight,   the    only    afenC   which    would 

Moder  a  oantmuona  brake,  whether  — * *■ 

not,  perfeoUy  instaataneoaa. 

When     the    Aohard   brake    waa   i___    __    

Baatern    Railway    ot    France,    a    great  difflonlty 


waa  alwaya  eipeiienc 

ioui  for  the  onrrent  from  oarriage  to  oanlage. 
Samael  DaTiea,  remarking  that  there  have  been 


in  oonaeqaeaoe  35S  cl 


half-yet 
oeaof  (I 


SS2  Weatiogh' 
adda  there  w 

Manor  Park 

Am  I  to  nnderetand  that  in  England  the  weather 
■jeonatantly  foggr,  and  that  the  block  ayatem  iaan 
Utter  failure?  That  reminda  me  of-^  friend  o£ 
mine,  a  railway  engineer,  who  reasoned  ia  a  aimilar 
way.  Thii  gentleman  waa  a  itannch  aupporter  ot 
the  non-automatic  vacuum  brake.  He  told  me 
OODC,  by  way  of  obiectioc  to  tbe  Weatlnghouae, 
"Well,  do  you  thiA  we  are  going  to  employ  the 
blook  lyatem  aa  a  eonaequanoe  ot  the  adoption  of 
JOoi  brake,  to  prevent  a  train  in  the  rear  to  oome  in 
oolliaion  with  one  which  haa  been  atopped  aaoi. 
dentally  hy  the  bunting  ot  a  hoae-pipe  ott,  Weat- 
Inghoaae  brake  ?  "  The  good  man  forgot  that  there 
ia  no  railway  in  tbe  wotfd  on  which  traina  are  not 
Iiroteoted  in  the  rear,  whether  it  is  time  or  apace 
blooka,  and,  beaidea,  the  n>e  of  the  Waatiaghooae 
bi^g  greatly  diminiihe*  the  chance  ot  anch  an 
accident.  It  ia  not  eTcrywbere  foggy  ta  in  Eng- 
land. Let  me  remind  Mr.  Daviea  tbat  aneh  an 
aooident  can  alao  oooor  with  the  automatic  racuum 

Mr.  Daviea  tella  na  alao  that  hia  brake  worka 
enoather  than  the  Weatlnghouae.  Thia  ia  certainly 
the  Biperienca  ot  thia  gentleman,  bat  it  ia  not 
«iaotly^ine.  I  have  on  aome  linea  had  traina  iu 
trhich  the  amoothneaa  of  tbe  atoppage  waa  perteot, 
whilit  in  othera  they  wore  wretched.  The  diSer- 
enoe  i>  accounted  for  by  the  fact  that  the  brake- 
power  and  the  propoitloni  of  the  brake-gear  are 
not  properly  reckoned.  Finally,  there  are  aome 
■tupld,  heavy-handed  drivera  who  do  not  give 
themaelvea  the  trouble  to  acqnire  Ibe  necea&ary 
•kill.  However,  the  vacuum  brake  ia  often  jnat 
aa  bad,  and  from  the  aame  oausei. 

I  am  rather  curioua  to  know  what  aaawen  our 
frieod  "  Rover  "  will  get  to  hia  qceatioat.  It  ia 
Bot  at  all  wide  of  the  mark  to  apeak  ot  over  and 
Qcder  preaaurea  in  thia  diacnasion.  I  maintaiu 
that  thia  ia  abaolutely  neceaaaiy.  We  muat  have 
reooune  to  theory  to  treat  thia  queition  ao  long  aa 
our  oppouenta  do  not  oome  forward  with  data 
more  reliahla  and  mate  trnatwoithy  than  mere 

^   July  5th.  B.  Oobart. 

tb«  

daok  BAILWAy    BBAEBB. 

nothik^goo  ■j_i  ^j^  iiooerely  aorry,  Mr.  Editor,  to 
»  ."?™'oontinnally  calling  on  your  valuable  apace  in 
""">«.  ouaaion ;  bnt  1  think  yon  will  agree  with 
aloDg  th«  ^^^  importauoe  of  the  aubject  is  aome 
light,  wo  h,o„  (^  t^g  ^„„g  uJopted. 
"t^  .7  ^;f  W  Samnel  Davles  (27667)  I  agaia  beg 
out.  Thia  Im  ^^  ^f  driver*  did  ran  by  the  platform 
fracture  in  the  .j^^  ^^^^  5  gg         ^-lirliale  not  two 

""  'i'^:^  i^  probably  ft  waa  not  reported.  I 
aeparated  the  widT  ^  f  -     ^         'Z  jj^,; 

b^  for  tie  Ught  e.  „  stretton  i.  hardly  In  place 
Scmetimeawfienth*^,  ^^  ^    aa,  had  be  Uken 

he  haa  got  the  out  by  l*;___,.  j.,-j  ._j  :_  i,.„j.  '« 
ont  aa  £e  draw*  the  W^ J™  f^'^  "^  ™ ''"'*T<'j 
fonnd  on  eloae  eiaminatfP^"™,?"  'iaUaa!^  Uceua 

th/da^ti^n  of  the«,  miiVrh^Yaa  "  ad '  *  ..^tj 
t^  mniioal  note,  and  tbna  »w,  n  "w  n  J^ 
•  iwert  ouf  That  «l"trloity»fl^'r  "»■/*"  '°^" 
the  point  of  tha  diamond  «na,_,  ..  ,  i_.  ZV" 
riaaT^not  be  doubted,  '"Ifflho™  w7  n^int 
S^bnd  with  a  coarae  cut,  m!£»°°^V^„!,  T 
u.  thrown  a*ldebythedramoni?'"''T"""*'°- 
on  the  glau  asem  alive  with  elew  ,, '"I,,!''*"  ™" 
would  add  here  that  it  ia  my  oplnloiii?.?*  ""*. ^'5^ 
«uwiaJ»dwonldb«  better  iaolatedlh»n°«"^>  "  ™" 
J  gmtber    thiM    Itom  tbe  maaoer  tba) 


their  ehamplon-ln-ohlef.  If  3am  don't  believi 
this,  he'd  better  pet  one  of  the  "  Universal 
Conpling "  tickets  jntt  iaaasd  by  the  Vaonnm 
Brake  Company  and  aeo  for  himself.  I  auppoif 
that  ia  on  aooount  ot  the  amall  number  of  ball- 
valve  vacunm  and  the  bad  Sgura  it  would  out  il 
allowed  to  go  alone,  lo  they  take  all  vacnnm  aa 
against  all  Weatinghonse.  Hanv  of  Sam's  anto- 
matic  vacuum  traina  are  drawn  by  enginea  with 
Bteam  brakes  ;  tbe  failurea  of  tbeae  are  not  given, 
but  Weatinghooae  engine  brake  caaea  are  given. 
Doe*  Samuel  know  that  W.  Blaokbnm,  a  L.  and  Y. 
driver  of  SOyean'standiugiworeouoathbeforethe 
Jndge  ot  the  Liverpool  Connty  Court  laet  Monday 
ihia  company  had  iaaned  an  order  against  tmsf--- 
he  vaouam  brake  when  moving  tuwarda  a  ti 
for  the  parpoae  of  coupling  up  ?    Why  ia  thia 

all-valve  wh'ich  a  Midland  driver  truated  to  stop 
him  at  SkiptOD  water  crane  the  other  morning,  and 
-',  let  him  go  a  oarriage  and  a  hatf-length  by  ?  He 
'as  very  fond  ot  the  ball-valvea,  bnt  it  didn't  atop 

Im  from  uaing  the  big,  big  d ,  and  said,  "he'd 

ever  known  his  Weatinghooae  play  him  that 
riok,  and  the  ball-valves  might  go  to  ,"  that 

_am  puts  great  taiUi  in  drawings  of  Vacuum 
Brake  Company  :  perbapa,  then,  he'll  be  able  to 
teU  ns  if  the  H.  S.  and  L.  and  L.  and  Y.  engines 
in  the  Manoheater  Exhibition  are  not  the  very 
Uteat,  and  whether  both  have  reaervoira  under 
tender  only.    There   are  lota  of  cases  in  return 

'  9  automatic  vacunm  atopped  or  detained 
I.  I  don't  make  a  bather  about  them  j  it  a 
brake  ia  out  of  order  it  ahould  stop  the  train,  and 
the  blook  ahonld  protect  it. 

Did  Bamnol  Daviea  ever  read  the  letter!  in  the 


reault  of  the  Nine  Elms  faree  haa  been  toAow 
the  public  that  the  ooupllng  queetion  ia  not  likriy 
to  be  aettled  by  the  A.S.R.S."    Quite  so  j  no  oat 
thongtat  it  would.    The  qnestioui  decided  by  that 
committee  at  Nine  Elma  were— Which  conplinfa 
aubmitted  shall  we  consider  best  ?    When  you  ooioa 
to.  Will  they  fulSl  the  reqnirementa  of  everyday 
working?    yon    find    the    committee    diaagroeioj 
amongat  themielvsa.    Nevertheless,  the  men  wlu 
judged  these  appliances  were  nine  ot  them  prae- 
ticd   goods   guards,   and   abonld    be   allowtd  to 
"  know  a  little  on  the  anbject"     And  if  the  defssia 
they  noticed  ware  pointed  out  and  overcome,  then 
there  might  be  some  chance  of  their  adoption.    If 
"  Looae  Liuka  "  and  "  Silke  "  have  time  to  get  at 
far  aa  Newcastle  on  Friday,  Ibtb  iust.,  thej  mi^ 
there  learn  aomethiug  tbat  will  be  rueful  and  on-    , 
vincing    at    the    Jubilee    Coupling    ConteaL    Ot    1 
course,  no  one  wonld  try  and  purposely   breaks    ] 
model :  bnt  if  they  won't  fulfil  the  requirement^    | 
it'a  or^y  very  natural    to   suppose    the  tnll-siud    | 
apparatus  would  not  do  so  either.     I  ahonld  very 
much  likeUiaee"Silke's"  model,  it  he  will  tell  me 
where  to  find  it.  Borer. 

U.   S.    &   lb   HEW   BXFBB8S   I^OOKO- 
T1YB8,  &a. 

[37603.]— It  may  interest  tome  of  the  readenot 

Manchester  Exhibition,  ao  I  venture  to  ennmente 

The  haudaomeat  is  a  fine  bogie  eipreaa  engine 
for  the  M.S,  and  L.  RaUway  Company,  by  Kittca 
an'd  Co.  Thia  ia  quite  a  new  departure  from  the 
well-known  Sheffield  type,  and  I  inclose  ■  akaick 
harsivith.     The  driving- whaela  ace  6tt.  9in^  and 


neiby  "Bxpreta  Driver"  and  J.  Brooka npon 

ikea,  and  what  doe*  he  think  of  them? 

_  never  read  the  Slandard,  and  have  not  heard 

of  the  PeatsterTy  case ;  bnt  no  doubt  details  will 

be  to  hand  before  long,  then  we  will   form  an 

"■^'s  Bow  oase  is  only  a  trnmpod'np  affair,  and 
I  not  minded  it ;   block  failurea  are  not  brake 


SAILWA?  OODFIJNaB. 

r27G010-lT  _  ia   very  gratifying  t 


1  that 


tmg  tt 


(27S71)'the  "coupling  polt 
idlooaet  links  are  steps  in  the  way  "of  aettling  the 

esaion  of  bufier,  atandard  beieht  of  waggon,  Ac. 
erhapa  he  will  tell  ua  some  of  the  advaQtagea  of 
1  automatic  ayttem  in  the  present  atate  of  railway 
plant.  Aa  to  myaelf  and  othera  not  being  possibly 
able  to  know  whether  there  are  any  afpliancss  at 
present  in  nse  tbat  fulfil  all  the  reqnirementa,  or 
'•--'  -■ould  work  in  ordinary  everyday  work,  I  have 
itation  in  saying  there  are  not  au^  snch  known. 
That  the  eompaniea  have  been  alow  in  taking  thia 
matter  up  I  readily  admit ;  bnt  to  aay  they  are 
puraning  a  "  reat-and-be-thankful "  poliay  ia  beaide 
the  mark,  and  not  strictly  correct,  at  i>  shown  by 

Sanies  (a  nnmbsr  of  them   at    any  rate) 
eir  stock    with    light  links,  and  better 
~  I    place  of    tbe  oablea    and  anchors 


be  made  in 

Midland.  I  don't  protest  to  know  a  great  deal 
about  what  out  Amerieau  couaina  may  be  doing  in 
thia  reapect ;  but  I  know,  on  very  gwid  authority, 
that  on  one  road  they  adopted  them,  and  then  took 

Don't  think  that  I  am  qnarrelling  with  an 
appliance  which  I  wonld  be  ve^  glad  to  see 
adopted  on  every  line.  The  thing  I  am  objecting 
'"  —  the  mode  of  forcing  the  question,  as  it  is 

d,  "springing  on  the  oonstitoenoies."     Some 

men,  especially  inventors,  seem  to  think  that  rail- 
way managers  don't  know  what  tbey  ought  to  do, 
and  it  they  don't  adopt  their  particular  laventiou 
tbey  can'l  hari  gat  tkt  bat.  Nothing  oonld  be  ao 
fallacioaa.  Perfectly  lOj  "Silke's'*^  "does  not 
fulfil  any  absurd  requirements  "  (27672),  beoauae 
it  hia  were  adopted,  all  tbe  stook  in  the 
kingdom  would  nave  to  be  fitted  with  It, 
and  brought  Into  uae  in  one  day.  Quite  right; 
nothing  so  absurd  will  ever  be  done,  ao  we 
need  not  tronble  ;  it  won't  fulfil  tbe  reqaireinent 
beoanae  it  will  not  oanae  it  to  be  dona.    "One 


oylindeTal8in.by  26in.  I  baveat  preoent  nootlia 

dimensions;  bnt  will  try  to  obtain. 

2.  Lanoaahire  sad  Yorkshire  eipreaa  engi' 
tour-conpled  Gtt.  wheals,  and  leading  hopa. 
Cylinders   17iin.  by  2ein.     Vulcan  Engine  Ca» 

S.  L.  and  N.W.  Riilway  compound  gooda  tank 
engine;  S  wheels;  h.p.  cylindera,  14ln.  by  24in.; 
i.p.  cylinders,  30ia.br  24 in.;  leidiog  wheel, 3fi.«in; 
driving  wheels,  5tt.  2iin. 

4.  Beyer,  Peacock  and  Co.  Fine  expreas-angtBe 
for  Dutch  Stale  Railways.  Pour-coupled  driving 
wheela,  about  6ft.  9 in.,  and  outaide  frame*. 

G.  Sharp,  Stewart,  and  Co.  E  igbt-oonpled  ooo- 
aolidatiou  gooda  engine,  with  pony  trnok.    Metre 

G.  Nasmyth,  Wilson,  and  Co.  Fonr-oonnlid 
outside -cylinder  leading-bogie  tank  engine  for  Se* 
Zealand  Midland.    3ft.  6ia.  gauge. 

7.  Great  Southern  and  Wettera  of  Ireland  bofie 
eipreas  engine.  Fuur-conpled  wheels,  6ft.  6a. 
Cylindera,  18ia.  by  24in.  B. 

HOW    TO    DO    BLAOKSHITH'a   WOBK. 

[27603.1—1  AH  glsd  to  see  "3ilke*s"  lettCT 
(27621),  and  think  with  him  that  many  of  oa  wonld 
be  glad  to  hear  more  ot  this  matter — I  am  snre  I 
should.  I  have  for  a  long  time  been  ooostiatir 
engineering,  and  never  have  I 
difficult  aa   tbe  r    , 

ith  tolerable  anoceas,  al  .     . 

decided  (ailnre. 

There  ia,  in  my  opinion,  some  art  in  making  and 
keeping  the  fire  ;  my  way  of  lighting  ia  aamewbat 
-■itferent  to  "Silku'a."     I  uaed  to  put  aticka,bnt 

allow,  put  in  a  handful  of  ahaviogs,  tight  ap,  and 

blowing  gently,  at  the  aame  time  oovering  np 
'ightly  with  cinders  and  coal  to  ooufine  the  Bsme 

ill  well  ignited.     In  thia  way  I  get  a  good  fire  ii 

hree  or  four  minutes.  If  you  have  to  leave  year 
fire  for  any  length  ot  time,  put  tu  a  amall  block  or 
'  Fo  ot  wood ;   It  will  theu  keep  alight  for  an  hour 

'  two  without  attention,  and  save  the  troahle  ot 

ilighting. 

A  tew  practical  papert  taking  a  few  examfdea 
{the  forge  tooli  would  be  good  to  commenog  with) 
telling  how  to  go  to  work  and  the  reaaou  why 
would  be  very  aoceptahle. 

Can  "Silke"  tell  me  the  meaning  of  tha  anitk 
tapping  the  anvil  with  hia  hammer  when  at  wntk? 
I  Euve  baen  told  Uiat  it  ia  a  aUent  UngM|e  t* 


Jolt  15,  1887. 


ENGU8H  MEOHANIO  AND  WORLD  OF   80IEN0E  :   NO.  1,164. 


T  lenglh  I 


ihould   a 


e  my  yit 


apon  tbe  liaea  aet  forth   by  Mr.  Aadalc^  in 

Uriel  of  urtiolei  ooatributal  by  him  Ui  thie  pa 

A  foTtnigtal  ago  in  wiu  my  guod  fortuDS  tu  t 


■Dd  > 


_  _         le  memory  of 

lui  wuu  wurB  privileged  to  be  preBBnt. 

ll  will  ioterot  lunie  at  leiut  of  foar  miuicid 
readerg,  and  f&ciJiUce  the  abeerT&tioDi  I  have  to 
Duke  if  1  give  in  full  tbe  programme  of  tbe 
aTening'i  muaio.     It  ie  as  tulluvrs : — 

Pboqra HUE— Fart  the  Pibst. 

"  God  Save  tba  Quaen." 

Btie&y  offered  on  the  organ. 

Mr.  H.  A.  BcuiEcombe. 

Fantasia ;'Doo  Joan" Ligit. 

On  the  pilnuforte  aloae. 
Ovtrtore  >'  A  Midmuumer  Night'i  Dream  " 

Uendeluobn. 
Done  an  the  organ  alone, 

I   i  ivij^f-l"'"       I     Sohuroiuin. 

0    (  \\  Jdmuag } 

By  ttae  baaa  voyee  with  pianuforte. 

Iiolden'a  Liebeatod,  "Triatan  and  I»olde"_  Wagner. 

Rendered  on  the  liddle,  pianoforte,  and  orgaQ. 

Coooertante  Daet Bbeneiier  Prout. 

AlleeTObnUiante,"  Tenia  oun  Variaiigne,"  Fiaale. 
Compoied  fur  the  piaauforte  and  organ. 

a    I  Largo Handel, 

b  j  ArioBoand  Allegro Cotelli. 

-    '  '-'  --  Handel. 


Adoremo 
Offere 

Fantaiia. 

Walthi 


the  fiddle,  pianoforte,  and  organ 
Ranua. 

ttae  fiddle,  piaaofurte,  and  organ. 
Pabt  the  Second, 
"  Fanit  " Gonnod 

Branaoombe. 
Aohieved  on  the  organ  alone, 
ir's  Preij»!ied,"Die  MoiBtcrsingef,"  Wagner. 
By  the  Sddle,  pianoforte,  and  organ. 

Sonata  Appaaiionata,  F  minor Reelhoren. 

Allegro  aaaai.  Andante  oon  muto,  Allegro  ma 

On  the  pianoforte  alone, 

Uaid  of  Athena „  Gonnod. 

By  the  baia  voyae  with  pianoforte. 

Fantaaie Fr.  Lqi. 

UaeatOBu,  Andaotiau-Aodantc,  Allegro  mol to. 

Written  for  the  fiddle,  pianoforte,  and  organ. 

a  i  Italien    I  "  Ana  allei  Ucrren  Lander  " 

b  \  Ungarn  )  Mosikowaki. 

Duete  for  ttae  pianoforte  alone. 

Soherio  Capriccioso OailmanL 

Duet  on  the  pianoforte  and  organ. 

Hr.  Branscombe,  a  talented  organiit,  of  Lirer- 

poul,  presided  at  the  organ  ;  Herr  Welsing,  alioof 

Liverpuo],  at  tbe  pianoforte ;  and  Herr  Sobiever, 

leader   of    Richter'i    orobeslra,    '    ''    "'"      "  '  '' 


oold 


arai  auaroely  poaeible  tu  get  together.    The  result 
waa  abaolutely  uoiqae,  magniSceat. 

The  &[st  piece  I  will  notice  ia  the  ovectare  to 
MendelBsubn's  "  Midsummer  Xight'a  Dream."  It 
had  seemed  to  me  to  be  impoiaitjie  that  mnsic  of 
this  type  could  be  played  with  any  real  •atisfaution 
on  a  pipe  organ.  I  waa  undeceived.  Although 
taken  la  quiuk  time,  quick  as  any  orBheatra  would 
oaie  to  take  it,  tbe  reault  wjt  perfect;  erery  tingle 
note  was  beard,  it  had  its  full  valoe,  all  waa  dean 
and  true.  The  sulo  passages  rang  out  firm  and 
distinct,  as  though  placed  by  an  acoompliahed 
artist  npon  his  own  apeoial  iastrument,  and  when 
one    bore    in    mind   that    poeuoialia    uotion   waa 


entirely  absent 

from 

the 

organ,  one  oonld 

nisiti 

I  will  n 

tloe  are  the  adapU 

nns 

Liebeslod"  and 

I  he 

*■  Meisterainger,' 

the  violin,  piano. 

anil 

organ.     UreatJy 
Wagner  a  music, 

1    am 

pos 

tively  loathe  much  of 

ufthaoonoertedpi 

aud  tbe  Corel li  m 

Here   ttae  organ 

was 

hea 

rd  to  ^perfection  a 

accumpanir 
and  almost 


enUl   ij 


Liced  St 


aliog  in,  tben  in 
tbe  Intimate  I 


sgradn. 


,  and  Snail;  in  tbe  ultimate  fortiasiwu, 

nben  each  srtiat  vat  aimply  impelled,  he  could 
not  help  it,  to  vie  with  the  others  in  displaying  Che 
power  and  reaourcea  of  his  ioatromeut.  The  violin 
towered  above.  Yet  all  seemed  perfectly  balanced 
---    '  -   -"  -imply  m--'- 


the  Corelll  Allegro  it  was  poaaible  to  oloae  one'a 
eyea,  and  fancy  ooeself  listening  to  some  cathedral 
organ,  gently  swelling,  and  in  the  dim  distance 
slowly  dying  away. 

1  notice  next  tbe  Adoremui  of  Ravioa.  Here 
again  the  organ  part  was  superb,  I  waa  mooh 
iolerested  in  this  piece,  it  being  performed  prio- 
cipsllf  by  members  of  Ur.  Audsley's  own  family, 
After  bearing  that  performanoe,  1  underatood  at 


Mr.  Audeley.    "My  cl 


ihildrei 


night."     Most  lathers  at  fan 


to  go  oi 


will,  I  tl 


It  of  expenditure  ii 

only  notice  further  the  Front  Doo  Con 
RnowiDgwell  the  effect  of  tbe  first  twi 
its  when  given  npon  tbe  Muatel  organ  anc 
was  with  very  much  interest  that  I  heari 
m  Mr.  Audatev's  orean.     If  there  was  inj 


Tbe 


ery  d,.li 


Mostel  organ. 

To  snm  up,  tben,  my  views  o 
organ  in  the  hands  of  Mr.  Au< 


detailed  specificstioc 
ground  that  ttae  instr 
eomplete,  I  can  onlv 


ooght  out  npon  tbe 

tba  ohamher  pipe 
ley.  I  say  at  once 
,  differing  wide  as 


«yet,i« 


ind, 


of  it 


Its  grandeur.  Tbie  ie  due,  to  a 
targe  eitent,  to  tbe  magniBcent  pedal  baaa.  There 
are  no  fewer  than  three  llift.  pedal  bate  atups.  open 
diapaioo,  Bourdon,  and  an  eaquisite  eupbone  of  a 
refined  basscon  quality  of  tone. 

Then,  again,  tbe  large  variety  and  perfect  orchea- 

the  voce  nmana,  clarinetto,  and  como  da  caccia, 
give  a  Rever-eQding  variety  of  charm  in  tola 
paaaages.  for  all  are  equally  perfect,  whether  used 
as  solo  etops  or  in  oombination.  It  is  impossible 
to  draw  any  eomblDaCion  of  atopa  that  shall  not  be 

Tbe  mixture  of  five  lanVs  is  perhaps  the  mont 
rcmarkablt  atop  in  the  whole  organ-    — '"■  -~' 


Tbe  eipreasive  powera  of  the  organ  muat  now  be 
noticed.  They  are  admirable.  With  tbe  eioeption 
of  tbe  open  diapason  ever;  atop  ia  inclosed  in  one 
of  two  swell  kioxea  ;  Che  one  in  front,  the  aecond  st 
tbe  back,  commanded  by  a  balance  lever  brought 
on  and  out  olf  at  will  by  a  pneamaiic  button.  It 
is  impossible  to  describe  the  effects  produced  by 
these  means  ;  only  by  actual  heaiiog  ia  it  possible 
Co  realise  all  that  oan  be  produced  by  them. 

I  have  been  astoniahed  week  by  week  in  looking 
*  ""  "     ■  "  "■  find  thatatpreaent 


builder 


ooght  it 


ter  into  the  lista  wit 

Mr.  Aud 
nciated  in 

ley. 
heenl 

umn^n 

IS  paper,  on  the  chore 
rect  (and  what  mnaioi 

ey  are  a  standing  conde 

San  builder  of  the  pre 
.   Audaley't  linea,  at 

a  a  splendid  future  bef 

)st    olivious    anggeatio 
dsley  at  the  first  step 

n  really  d"nbu  them  ■/ 
mnation  of  almoaC  ever 
entday.  Developed  upo 
eaat,  tbe  chamber  orgal 

cUmher^org^^Tia'tS 

"aud^ei^' 

ue  hi 

instru 

Some  of  your  readers  may  begin  to  wonder  what 
I  think  of  my  Muatel  organ  now.     Sir,  Ithink  of  it 

The  wealthy  amatenr,  willing  to  spend  a  large  aum 
will  have  hia  parfcotly  appointed  muiic  room  and 
a  pipe  organ  \  but  to  the  ordinary  member  of  the 
middle  olase.  possessing  a  commonplaoe  drawing- 
room  or  parlour,  and  a  purse  limited  to,  say,  from 
£,\hll  to  £300,  1  am  more  than  ever  sonvinoed 
(hat  tbe  Muatel  is  tbe  instrument.  I  am  coniinosd 
that  more  mnsio,  more  variety,  oan  be  got  from  it 
than  could  be  obtained  from  any  pipe  organ,  how- 
ever akiltolly  oompacted,  even  by  Mr.  Audsley 
himself,  within  Chat  mooey  limit. 

And  even  to  anch  an  iostrumentaaHr.  Audsley's 
own  a  Mustcl  organ  would  be  a  very  worthy  com- 
panion. OouatTy  BolloltOT. 


TSB     BDMUHDS    HANDBBI.. 

y!7G0a.  1— iKcontinuation  of  my  three  lut  letters 
.M.,"  im  lias,  aud  lIcO),  1  now  reply  to 
recent  diacussion  with  a  view  tu  repotting  further 
progreas.  I  am  aniiou*  to  get  the  form  and 
dimenaiona  of  our  atandard  mandrel  agreed  to,  as 
Mesira.  G.  Pirch  and  C<i„  of  Manchester,  have  four 

they  will  be  waiting  if  oi"  mandrel-bead  be  not 


settled.  Mr.  Birch  baa  recently  been  in  London, 
and  I  have  bad  the  advantage  of  long  and  practical 

poinU,  and  I  hope  to  go  to  Uanobeater  next 
week  in '  order  to  aee  bis  model  toola.  Thil 
mandrel  queation  ia  now  lipe  for  tetclement, 
and  when  it  is  disposed  of,  oar  road  will  be  open  to 
various  other  simplifications  and  improvements  in 
scientific  lath  a  a  intended  for  general  utility. 

I.— Hr.  Newall'a  second  letter  (ST32&}  ii  » 
valuable  contribution  to  the  enlnect  of  coae-faced 
mandrels.  1  confets  that  1  think  he  ha# 
strengthened  hia  position  in  favour  of  the  cone- 
face.  His  letter  should  be  carefully  studied,  as 
the  arguments  for  a  cone-f  loe  oould  not  be  better 

Sut.  My  own  conoloeiona.  nevertheless,  remain  in 
Lvour  of  the  cylinder- base,  oombined  with  a  wide 
mandrel-face  ground  op  eu  a>  to  bear  upon  ita 
peripberal  tone,  tbe  screw-nose  being  a  mere  hold- 
fast as  free  from  oonoeotring  action  as  possible. 

It  is  true,  ai  Ur.  Newall  argues,  that  tbe  pro- 
duction of  a  true  cone  ia  no  mote  digicnlt  than  tba 
production  of  a  true  cylinder,  and  the  cone,  ai  a 
bedding  aurface,  has  the  immense  advantage  that 
it  etanda  being  trued  Dp  repeatedly  witbonb 
deteriorating.  But  so  also  does  tbe  fiat  mandrel- 
face.  Tbe  cylinder-base,  on  the  contrary,  may  by 
a  careless  maker  be  ground  down  below  its  gange, 
and  the  mandrel  have  to  besetaeide  for  secondary 
purposes.  But  this  only  goes  to  employing  for  such 
work  a  skilled  artiean  acscustomed  tu  tbe  delioata 
dgty  of  polishing  fine  hard  ateel  work  down  to  gauge. 
Tbe  inauranoe  against  such  accidental  apoiling  of 
the  mandrel  would  not  amount  to  five  abilliagti. 
Aa  to  the  mandrel-face.  Chat  would  be  hollowed 

giving  artistio  form  to  tbe  mandrel-bead,  and 
securing  for  tbe  ohuck-face  a  marginal  bearing. 
Thia  curve  terves  as  a  break  between  the  lurfaees 
of  the  eylinder-baee  and  mandrel-faoe.  and  Chne 
enablea  tbe  aurfaoea  to  be  finiahed  without  di&- 
oulty.  Aa  was  fully  desoribed  two  years  ago,  this 
finishing  these  eurfaces  to  gaQge  will  be  dona 
when  the  mandrel  ia  otheiwiae  completed,  and  ia 
taming  in  lla  own  bearings.  It  muat  be  done  with 
aocnraie  grindera  revolving  at  a  high  apeed,  and 
uaed  wet,  ao  as  not  to  heat  and  soften  those  aur- 
fanes  which  ahould  be  left  hnnl.  For  auoh  work  1 
should  myself  oie  laps  of  pure  perfectly  soft  steel, 
solidly  set  npon  their  spindles,  and  then  oarefoUy 
tarned  up  true,  and  to  snob  V-shaped  face  as 
would  beat  finish  the  two  sntfacea.  Tbe  revolving 
laps  must  be  held  in  a  solid  slide  rest  with  troe 
travening  and  face  motions.  Aa  abradantfi,  I 
might  faee  my  first  or  grinding  lap  with  fine 
diamond  dust  or  strong  emery ;  my  second  or 
smnoihing  tap  with  fine  emery  of  beat  quality,  and 
by  thia  amuutb  down  my  surfaoe  perfectly,  taking 
off  neatly  the  last  bondredth  of  an  inch.  My  third 
or  patifhi^v  laps  would  poliab  off  the  lust  few 
thousandths  of  an  inch,  and  probably  by  means  of 
carefully  elutriated  fionr-emery,  putty-powder, 
and  rouge — uaed  conaeou tively.  The  smoothing 
process  is  otitical,  and  until  tbis  is  aocompliihed 
perfectly,  a  fine  surface  cannot  be  pat  on  by 
polishing.  Tbe  smoottaing  must  take  oat  all  tho 
scratches  aud  irregular itiea  left  by  tbe  grinding, 
and  most  leave  the  surface  a  soft,  dead,  silver-grey, 
which,  when  examined  with  a  watoh-lens,  is  eeeo 
to  be  free  from  scratches  and  holes.  If  Che  aur- 
face  ho  not  properly  "'bottomed"  by  imoothing, 
Ibe  acratches  and  holes  will  remain  lo  apoil  tbe 
polished  surface  unless  the  gauge  it  reduced  below 
Its  standard.  The  grinding,  smoothing,  and 
polishing  laps  mast  be  kept  distinct,  and 
each  used  only  with  its  own  a  brad  ants.  It 
wdl  be  found  chat  a  mixture  of  half  glyeerina 
and  half  water  answers  much  better  for  fine  tool 

S rinding  than  water  alone.  Thia  mixture  does  not 
ry  up  as  water  does.  If  a  lap  once  faced  with 
diamond-dust  or  emery  he  osed  with  rouge  for  tha 
final  polishing,  the  smooth edanrfaoe  will  be  spoiled 
instead  of  pulithed,  inasmucta  as  the  minute  orya- 
tallioc  particles  of  diamond-dust  or  eapphire  (of 
wbi>:b  pure  emery  consists)  when  ouce  imbedded 
in  tbe  face  of  a  lap  can  never  be  got  out.  Tha 
scratching  or  grinding  proceaa  is  Chua  reintroduced 
when  polishing  alone  is  admissible. 

The  beautiful  results  Dow  obtained  by  the 
modern  methods  of  sharpening  hard  steel  oulter* 
of  complicated  form  need  only  to  be  studied  in 

tbe  very  simple  grinding  up  needed  for  the  two 
rectangular  aurfacea  of  our  model  mandrel-head. 
Tbe  face  cannot  well  be  spoiled,  as  it  atanda  bsing 
trued  up  repeatedly;  and  the  cylinder-base,  if  ganged 
witbin  a  balf-lhouaandth  of  an  inch  will  answer 
every  purpose.  Such  a  cylinder- fit  would  admit  an 
axial  variation  of  tbe  chuck  which,  at  its  oottide, 

say,  one  half  the  play  which  is  possible  betweea. 

II.— Mr.  Newall  overlooks  tbe  f ac't that  we  b;  -t^Hil. 


relheadiith  such  •nrfac^i  .Af '"1   "^  ^^ 
t  and  verify  for  hirtr-'      ,-  i  ^'f"  W 
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in  taming  out  to 

It  all  be  oat  ont  of 

nBdmiiBible,  oalm 

iihed.    BalitwiU 

"'-'^'^Tdl'itin-  - 

jtility.     It  will  do  si 

the  BolUmp8eI  Uil-piet- 

periectly  with  a  icraw-ontting  Ulhe- 


t«tt,  w  nacd  by  optioians  in  the  Gaishiatf  of  len 

true   ■□cfiDe  of  leioliilion,   suit   thia   will   ■< 
equkll;  fuT  ojliudet,  fuse,  aod  ooue.      Bat  tb( 
flcotioo  test  doei  nut  so  euilf  show  wbethtc 
■QtlMe  ii  H  pl«nB,  or  a  ojlindcr,  ot  a  cone  of  .    , 
I*rtiiiiil«r  ftogle,  or  even  >  intlaoe  generated  by 
tbe    reTolaiioa    of    a   itraight  line.     Now,  with 
the  tlida-reeC  set  so  u  to  Inm  up  a  Oflinder  wbiob 
will    gi»e    a    onifotm     diameter     with    ordinary 
oalipers  for  eii  or  eigbt  ioebes,  a  nose-bsis  one- 
fif  lb  of  ma  iaoh  lung  may  bs  poliehed  down  prsv- 
tioallj    to    aa    abaolnte   cylinder.    And  with  the 
itiaight  edge  our  wide  faoe  csn  be  verified  at  odcb 
— if  a  sucfuoe  of  leTolutian.     In  faat,aigUDdaolui 
ilide-reit,  a  itraight  edge,  and  a 
upDOtonlyfot  i   -■---■--'-'- 
trutb  of  the  lorfacea  or   oof  manaiei-ueau. 
know  of  no  mesiiB  by  which  coned  anrfsces 
teptoduoed  uc  matched  with  approiimato  ac 


It  of  t1 


■a  does 


It  also  for  oiL-uuring  thi 


that  nolhiag  b 
set  of  tbe  cbuc 
I  shuuld  always  t 
right  aoglo  -     -"- 


e  oylm. 


C  less  than 


.  by 


IV, 


■vent  of  the  eh ack 
too  large,  to  ai  not  to  profi 

niferability  of 

DO  way  a   oc  ^^^^  ^^^  ^^ 


ceas  being  tnrned 
by  the  centring 
1  affeot  only  the 

^ chnck,  and  will 

.□dard  mandrel.     1  shonld 
3hQ0k8  fit  aacnrately 


oylinder-baee,  but  only  Ik 
iks  in  whioh  refiaed  aaonracy  ui 
transferability  are  deeirahle.  Bot  ohuc 
dentally  or  inCeDtiunally  finished  to  ilc 
npDD  the  noae-base  might  easily  be  pcrfec 
would  only  be  needed  to  torn  ont  the  re. 
larmT.  drive  in  a  ihott  baeb,  and  then  t 
Id  finish  np  the  reeeia  aa  if 
ewaira  objections  on  the 
mathcmatioal  form  and  practical  manufac 
as  I  think,  now  fully  answered.     But  I  t 

we«h>.ir  -   -  ■■■ '■'-' 


■f  «""«''•, 


in  length,  ;,in.  in  height,  ana  flin.  in  or^.u^...  .  "- 
leooad  portion  will  oarry  screw-gmdw  lin.  in 
length  (o  as  to  ont  BOrew-threada  \j  .l.dmB  tb. 
rotating  mandrel  while  a  fi.ed  poin^tool  w  m  the 


/eat.  Upon  this  keyed  portion  •'«°  ■™''-^''^ 
and  otherpnmping  adinncta  can  be  tiled  WhM 
the  mandrel  is  to  slide,  the  sleeve  on  the  r«ht  » 
-  ■  ■  ■  aliothertimea  the  right-hand  Jin. 
rtinn  ia  occupied  by  the  slaeve-cM 
.Totted  fof  the  key.  while  t^'  «!seve  is  ext*.^ 
to  tbe  right  over  the  whole  slide.  The  third  por- 
tion is  lin.  long,  and  slides  an  inch  ;  bot  by  . 
i:X't7lC'"o;ev"n  mor^°'Thetl«vJ  h«'S 
"ght  end  bliSioed,  and  abnU  again.t  the  left  fa« 
of  the  ateel  collar.  The  alide,  wtea  not  in  ™e.  U 
entirely  occupied  by  Ihi.  sleeve,  and  .U  «p  fill. 
Jin.  of  the  keyed  portion 

ohtn\?whedorothe'r ''adjuriet  ~ini,  by  «">™« 
..'*"__ .  „_  .1..  iJit   fk.   hardened  face  Of 


the  aleeve  ia  adjusted  I. 


iting  m 


„ „ half  of  Ihef. 

and  then  trne  the  outer  margin  down  flat.     Agi 
Mr.Newallaays:    "To  gaia  full  advantage  fr 
theoylinder  hi,  the  whole  length  of  anoh  fittingon 
ipindle  and  chuck  sbusld  bear  alike — ibat  is,  they 
must  be  exactly  parallel,  and  fit  to  nhhin  ,,U  ot 
an  iaoh."     Here  1  would  add  that  if  the  "oyliD'^- 
£("    were,    mathematically,  a  fruatum  of  a  l( 
cone,   it  would   centre    just  as  well  a.  a  perf 
cylinder.     It  i.  only  nece.Mry  that  the  cone,  wl._.. 
fully  bome,  fit  on  tbe  one  hand  without  (hake,  and 
on  the  other  eo  easily  as  not  to  prevent  the  faoe  of 
the  chuck  from  bearing  solidly  upon  the  fa 
tbe  mandrel.     Tbe  radial  inureioeDt.  of  the 

ponent   ■" "■""    " 


a  the  i 
compoaenti  in 


designated  Mr  cylintler-facrjii. 


^AVvW 


letween    the    noae-base    and    tbe    chuck 

DOH-base  is  'SDOin.  in  length,  and  ahoulditbea 
fru.tum  oE  a  cone  diminiahing  in  diameter  at  the 
rate  ot  one  in  fifty,  that  would  be  given  by  a  slide- 
teat,  set  so  aa  to  tuiu  a  cons  6ia.  lung  and  'lin. 
amaller  at  one  end  than  at  the  other.  Aiaumiog 
tliat  the  cbuck  reces.  were  coned  out  to  match,  snd 
to  Gt  solidly  when  home  upon  this  cone-buae,  the 
entering  part  of  the  cone  would  be  '004in.  smaller 
than  the  eurrespanding  circle  of  the  recess.  This 
would  give  a  very  easy  entry,  yet  the  rece.e, 
moved  up  over  tbe  con e-baae,  would  approich 
and  more  olouly  to  its  surface,  and,  when 
upon  the  cone-baae,  would  have  each  of  its  radial 
element,  in  solid  abutment -contact  witl 
rcspondiog  radial  elementa  of  the  cent 
tbe  oone  be  too  blunt  tbe  radial  elt 
againat  each  other 
«,lidly  n. 


lened,  0 


^bttok.face  bears 


_ ..  b.  I. 

^he  (urfaoe.  ii 

'ai*e  I'll"  ».,'" 

the  p«'K  "^'"°  ""'  f^ 

■lau,    owlii  'a  truly  oylin. 

diamond  wlctface  bo  ilil 


on  the  gJ^ua  seem   ^  --  ^ 
would  add  her*  that  lidiel-f ace  be anifaoa of  rt 
aan—iad  H-nnld  be  better  u 
I  gatbar   tbiM   tiom  tht  m* 


itijil  that  both  t 


hardeo 

ainat  the  faoe  of 
t  end-play.    Tbe 

icrtW-^deei'swash-plates-  and  other  pn^pi^ 
uijuueU  eaci  fill  up  the  wtole  inch  °f  ««  ^e)^ 
mrtinn,  and  are  .lotted  tor  the  key.  The  chuu* 
wheels  .nd  other  non-pumpmg  adjnnela  are  Jjo 
dotted  for  the  key,  but  all  have  bosM.  Jm.  m  length 

riizht  ii 


Farther  tc 

le  lathe-head  l-a.-iio.  thick,  anc 
s  to  oHer  immenM  rigidity  I* 
heavy    boring.    The    poppet^ 


V.-I 


throat  «f 

lar  arc  bored  out  "lo"  such  diameter  that  lie 
mdrel-shaft  runs  through  unite  fr'"^^''!  'Jw 
..on  of  the  hindmoat  collar  being  limited  U>  Ihi* 
ot  preventing  end-play  by  affording  a  bearing  to 
the  hard  face  of  the  steel  aleeve  on  the  tail-pie«j 
Tbe  central  piece  of  the  poppet  support,  on  it.  Irtl 
■  -      ind-play  collar,  and  on    its  right   the   end- 

■^    ?i._L.-ui i-" -f  ihe  mandrel.    In 

ibove,!.  seen  the 

depoeited,  «ti3e 
■  down  to  lobri- 

,.,„...     .- to  the  right  (Q1 

eel  aleeve  it.  back  face  hardened, 
.lotted  for  tbe  key^tjon  of  At 
projecting  turn  a  i 


n  the  bac 
theBuhatflacootthebacKT 
lower  part  ot  an  oil  ohaml 
tion  at  which  sediment  n 
throogh  the  channels  oil  m 
r.l.f.  the  three  b  "      " 

in  another 


to  be  taken  as  t 

„. ^ ^   _._   the  pulley-fitting 

E.M."  U6B.     The  tail-piooe  whioh  c 

,  Utbe  men  still  use  for    the  .lidi  , 

roaQdrei'is  the  design  ot  Holtianael  L,  improve! 
by    Holtiaptlel  II.      * "  '"■ —  •'— " 


page  27 


holhm 


ail-pie( 


It  able  ] 


we  all  know,  these  wei 


9   adva 


e  of.  tbeii 


But  b: 


J)  the  tail-pieoe  of  c 


ndrel  a  whole  generation  bas  passed  by, 
from  tbe  modem  .haper,  the  tubular 
enggested— with  it.   keyed  portion 


s  key  in  the  i 


,._.ed  down 

aolid  OBSt  steel— onold  only  hi 

with  eitreme  difficulty.     Kven  m 

opon  the  mandrel  of  a  modern  at..,.. 
plvperlygTOnnd  onttingtool*  and  icraper.,  a  .killed 


ift.    On 


e  sleeve  from 


right  a 


olocfc 


(H)bj  whioh  tt 
front  face  ot  the  haclt  mandrel-bearing,  and  maae 
lake  the  eod-thruat. 

t'l—Itwill  be  remembered  that  tbe  mandrei-shaft 
..the  front  bearing  ial'.:i<i.indiameter  with  afr^ 
cone  of  40",  bot  if  a  more  rigid  mandrel  i.  de.md 
it  may  be  made  l-Jiin..  and  then  we  get  ,'„  Ui  come 

I  the  radiu.  of  tbe  shaft  as  an  abutment  for  tbe 

•ar-whoel.  while  we  leave  another  ,',  for  thesctew- 
thread  behind  the  pulley,  or  the  bore  may  be 
limited  to  ■Cin.,  or  to  ftths.  In  this mandrcl-modJ 
the  keyed  part  of  the  tail-piece  where  the  change- 

.    ..■'■     r...-.-3  :,  II...  o.s.ilr.ir  mrt  whii^h  u  el- 


meter.     I  think 
to  everything  tl 


IB  Jin.  thick  andjin.  ootiide  dia- 
that  thia  mandrel-shaft  will  be  np 
at  can  be  re a.sonably  expected.  Id 
1  and  its  dimensions  we  must  eofr 
!y  and  atrength.iw  durability,  aa* 

"R^VeVrlngW  the  pulley-fitting  en  graved  oa  pap 
!76,  Mr.  Birch  prefer,  t.  have  a  through  hole  » 
to    the    maodrd 
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shaft.  sTo  get  this  the  hack  thoalder  might  be 
tamed  oat  of  the  gear-wheel  from  behind  so  as  to 
leave  adia.  reoesa^  and  when  the  wheel  is  fiuished 
and  ready  for  kermg  np,  this  recess  ooald  be  filled 
ap  with  a  steel  mate  whioh  woald  afford  the 
reqaisite  shoalder-beariag  for  the  mandrel  shaft. 
The  extension-boss  in  front  may  be  made  longer  if 
desired,  as  1*6 in.  slide  is  the  atmost  that  can  be 
ntilised  between,  the  front  of  the  sxtension-boss 
and  the  back  of  the  front  poppet. 

Note. — In  Fig.  1  the  top  half  section  of  the 
collar  (F)  shoald  be  shown  as  the  baok-bearinff 
in  fall  contact  with  mandrel-shaft.  The  oil  ohann^ 
shoald  be  oontinaed  throagh  for  back-face  of  collar. 

Note. — In  Fig.  2  the  nole  of  the  screw-gnide 
should  be  shown  as  |in.,  so  as  to  go  on  to  the 
keyed  portion  of  man£rel-taiL 

JamoB  Xdmunds. 

8,  Grafton-street,  Piccadilly. 

OABBOLISBD.  OXIi. 

[27606.] — Here  is  one  of  many  instances  in  my 
experience  of  its  ^reat  valae  as  an  antiseptic 
dressing.  Some  children  of  an  Indian  washerman 
in  their  plav  fell  over  the  great  smoothing  iron,  a 
massive,  hollow  affair  filled  with  red-hot  charcoal. 
An  infant  12  or  16  months  old  was  left  by  them 
with  its  face  prostrate  on  the  flat  aide  of  the  metal 
— ^the  hottest  I  The  others  ran  away  screaming 
loadly.  However,  some  minntes  elapsed  before 
the  mother  arrived,  to  find  her  female  infant's 
features  terribly  injured.  Afraid  of  the  police, 
nnder  an  idea  that  they  might  be  punished  for 
culpable  negligence,  both  parents  kept  the  child 
in  a  dirty  hut  out  of  public  view,  where  one  of  my 
servants  chanced  to  see  it  and  informed  me.  The 
child  was  brought  to  my  house.  I  cannot  possibly 
describe  the  necrosis  and  sloogbing  of  the  burnt 
cheeks  and  forehead.  Clouds  of  flies  attended  the 
putrefactive  odour  arising  from  the  neglected  in- 
juries. I  painted  the  several  portions  with  a  soft 
feather  dipped  in  carbolised  oil  once  daily  until 
the  flesh  became  healthy,  then  I  reduced  the 
strength  of  the  oil,  and,  in  time,  only  employed  a 
weak  dilate  wash  (of  water  instead  of  oil),  just 
enough  to  keep  off  insects,  and,  at  last,  the  deeply- 
scarred  face  was  all  that  remained  of  the  very 
dangerous  accident. 

Tnen  ^'  Purulent  Ophthalmia  "  occupied  my  atten- 
tion among  my  servants  and  others.  Seclusion  in 
a  darkened  hut,  and  the  above  oil,  cured  a  man  in  a 
week  who  was  told  he  would  become  blind  for  life. 
Soon  after,  I  went  to  Port  Natal  (about  16  years 
ago),  and  published  my  formula  there  as  a  probable 
insecticide  to  the  tsetse  fly ;  any  common  vege- 
table oil  to  be  used  with  carbolic  acid  and  rubbed 
daily  on  the  coats  of  domestic  quadrupeds  passing 
throagh  the  infested  region.  Before  long,  a  greedy 
druggist  "of  that  ilk"  published  my  communica- 
tion to  the  Agri-horticultural  Society  of  Natal  as  his 
own  valuable  invention  for  explorers  I  Now. 
we  have  the  British  Lancet  suraesting  carbolic  acid 
for  the  same  purposes.  I  used  it  in  South  Africa 
against  bush  ticks  —  those  plagues  of  the  hunter 
and  botanist.  Their  bites  usually  end  in  stubborn 
sores  on  feet  and  legs  of  the  white  man.  Similarly, 
the  leeches  of  Assamese  forests  by  day  ^and  mosqui- 
toes by  night,  suck  his  blood,  and  poison  it  too^ 
carbolic,  or  petroleum,  the  only  counter-force. 
When  I  left  Natal,  for  other  parts  of  the  South 
African  colonies,  there  was  a  great  mortality 
among  horses  and  oxen  ;  on  pastures  and  roadsides 
their  putrefying  carcases  bred  legions  of  flies,  and 
these  restless  insects  pursued  the  traveller  or  pass- 
ing colonist,  infecting  his  eyes  with  their  foul 
heads  and  legs.  Thus  I  was  led  to  treat  numerous 
serious  ocular  cases  among  my  friends,  and  used 
the  carbolic  as  a  prophylactic  unguent  to  my  eye- 
lashe«  and  eyelids,  to  my  own  great  satisfaction. 
Of  late  years  a  new  antiseptic,  known  as  *^  Jeyes' 
Perfect  Purifier,"  has  proved  an  active  rival  to  the 
carbolates,  there  being  so  many  purposes  where 
this  non-poisonous  chemical,  also  non-corrosive,  must 
take  precedence — as  for  sheep-dips,  poultry-houses, 
birdcages,  lotions  for  the  mouth,  diseases  of  horses 
and  cattle,  infants'  soap,  for  cleansing  the  coats  of 
dogs  and  other  domestic  pets,  dec  Judging  by  the 
odour  and  flavour^  I  take  this  to  be  a  compound  of 
creosote  and  purified  gas  liquor.  I  have  used  it 
myself  in  weak  solution  as  a  tooth  wash.  I  have 
also  tried  it  as  an  insecticide,  with  caution,  on 
diseased  vegetation  ;  it  proved  very  effective. 

Bob. 


MABSHALL*S    METHOD    OF    PBOPBI«- 
I^INO   VBSSBL8. 

[27G07.1— This  plan  occurred  to  me  in  1882, 
while  in  Hongkong;  but  beiog  of  opinion  that 
the  piaton  would  move  faster  than  the  water,  led 
me  to  the  idea  that  if  I  used  what  I  call  a  canister 
piston  with  a  groove  right  and  left  running  in  two 
guides,  that  the  water  would  follow  or  close  as 
It  were  on  the  piston  as  it  retired  ;  but  as  I  did  not 
possess  the  tools  or  the  me,ns  to  obtain  the  same, 
1  have  bt;en  prevented  from  turning  my  ideas  to 
practical  account,  and  as  this  is  a  favourable 
opportunity  to  introduce  my  soheme,  I  will  not 


I 
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withhold  it  any  longer,  hoping,  at  the  same  time, 
Mr.  Marshall  will  not  be  above  nnitinff  my  aoheme 
with  his  patent,  for  he  will  find  that  his  patent  is 
almost  useless  as  it  stands. 

Upper  Holloway,  July  1.    John  W.  Eilller. 


PBOPBIiLINO  8TBAKSHIPS. 

[27608.]— As  I,  unfortunately,  have  not  had  the 
time  or  the  opportunities  for  reading  up  ^*  all  *'  the 
trials  and  failures  which  have  taken  place  anent 
the  multifarious  projects  discussed  in  these  pages, 
I  would  ask  "  J.  W."  (page  442)  "  where  can  an 
account  of  the  experiments  with  the  R.  F, 
Stockton  be  found?"  I  dispute  his  dictum  that 
^  to  set  the  best  effect  from  a  propeller."  or  from 
anything  else,  *'  it  should  be  at  the  ena  of  a  long 
shaft."  Thus  out  of  lOOH.P.  at  the  one  end  of  a 
acrew-ahaf t  Uiere  is  only  36  effect  ive  upon  a  acrew 
at  the  other  end.  I  also  hold  very  different 
opinions  to  those  of  **  J.  W."  in  that  it  is  evident 
to  mjr  understanding  *'  that  we  will  never,  either 
in  this  world  or  in  the  next,  reach  a  point  when 
further  improvement  and  development  of  any 
branch  of  acience  will  ceaae."  if  desirous  of 
amusement  for  his  baby  friends,  he  would  find 
much  more  splashing  caused  by  paddlea  than  could 
arise  from  the  revolutions  of  a  half-submerged 
acrew.  All  propellere  tend  to  prevent  the  vessel 
making  a  straight  course,  and  if  this  objection 
cannot  be  softened  by  increasing  the  number  of 
blades,  it  could  be  b^  having  a  port  and  a  star- 
board propeller,  one  m  advance  of  the  other.  To 
"  H.  J.  M.,"  same  page,  I  think  that  anyone  who 
reads  what  I  conclude  he  virtually  says  upon  page 
881  will  agree  with  me  that  he  does  propose 
**  sudden  stopping  and  reversing  of  heavy  Ixxiiea  in 
motion."  Aa  to  carving  the  cylindera,  anch  a 
proceeding  would  be  fatal.  I  did  not  assert "  that 
a  vacuum  would  be  attainable,"  only  a  tendency 
thereto,  but  that  *'  becauae  the  floating  vessel  is 
lighter  than  said  water  ahe  has  more  tendency  to 
back  into  the  apace  left  by  drawing  in  the  piston 
rapidly,  this  being  counteracted  hj  her  momentum 
forwaras."  But  a  conclusive  test  is,  if  he  has  made 
a  boat  upon  this  principle — ^pnt  piston  out  to  end  of 
stroke,  let  the  boat  be  perfectly  motionless,  now 
pull  in  the  piston,  and  she  will  go  backwards. 

A.,  Liverpool. 

THB     OBTHOSOOPIO     I<BNS— OPTICAL 

QUESTION. 

[27609.1— Mr.  Bottone  (27662)  has  given  to 
the  readers  of  the  "  B.  M."  a  very  thorough  descrip- 
tion of  the  old  **  Voigtliinder."  One  matter  has, 
however,  recalled  to  my  •  mind  the  confusion  the 
terms  positive  and  negative  must  cause  in  the  minds 
of  those  young  aspirants  to  optical  knowledge  who, 
unlike  old  stagers  like  Mr.  B.  and  myself,  are  likely 
to  flounder  considerably  in  the  road-side  ditch  that 
some  of  our  optical  teachers  have  left  open  for  the 
benefit  of  those  inexperienced  drivers.  To  illus- 
trate my  meaning  more  f  ullv,  I  quote  side  by  side 
our  valued  "  Orderic  Vital,  whose  terms  are  the 
most  caref ullv  chosen,  and  our  friend  Mr.  Bottone, 
with  Dr.  Parkinson.  "  If  the  convex-radius  exceeds 
the  concave,  or  R  is  greater  than  r,  the  lens  will  be 
concavo-convex,  and  will  give  a  negative  focus." — 
"  Orderic  Vital." 

"  The  front  lens  is  composed  of  a  double  convex 
lens  of  crown  glass,  cemented  with  Canada  balsam 
to  a  concave  lens  of  flint,  the  entire  lens  having 
negative  focal  leneth — that  is,  causing  parallel  rays 
to  converge  to  a  locua  on  the  opposite  aide  of  the 
lens  to  the  origin  of  light." — Mr.  Bottone. 

*^  A  lens  whose  focal  length  is  positive  is  called  a 
concave  lens."— Parkinson's  "  Optics,"  4th  Edition, 
p.  94. 

Meanings  so  diametrically  opposed  given  to  the 
same  terms  are,  I  ^hi^^  rarely  found  in  other  than 


optical  text-books,  and  I  do  hope  thev  will  ere  long 
give  up  the  monopoly.  A  concave  lena  haa  not  a 
positive  focus,  unless  used  reflectively,  when  it  ceases 
to  be  a  lens — is  changed,  indeed,  from  a  dioptric 
to  a  catoptric  instrument. 

Mr.  Hunt  (27476)  puts  a  question  that  I  fear 
will  be  troublesome  to  answer.  If,  as  is  generally 
understood,  the  image  formed  by  a  properly-cor- 
rected o.g.  be  a  slighUy  curved  one — ie.,  represent- 
ing a  radius  equal  to  the  focal  length  of  the  o.g. 
Now,  as  the  portion  of  arch  is  only  that  represented 
by  the  diameter  of  the  atop  or  field  bar  in  the  eye- 
piece we  use,  the  difference  between  the  centre  uid 
edge  foci  would  be  so  slight  as  to  be  imperceptible. 
Oi  course,  the  supposition  is  that  the  eyepiece  is  an 
aplanatic  one.  Is  it  not  more  likely  that  the  lesser 
quantity  of  light  admitted  by  the  restricted 
aperture  allows  the  eye  to  adjust  itself  to  give  a 
distinctness  to  images  that  would  overpower  that 
organ  were  the  whole  light  admitted  ? 

In  supi>ort  of  this  supposition.  I  can  say  that  it 
is  possible  to  see  distinctly  with  small  apertures 
slif^htly  out  of  focus  if  we  allow  the  eye  time  to 
adjust  itself  to  the  conditions  thus  imposed  npon 
it.  Prisxnatiiiue. 

POISONINO  OF  OATS. 

[27610.]— I  SEE  that  the  author  of  the  article 
on  *'  Poisonous  Trees,"  in  your  last  number,  gives 
a  receipt  for  the  poisoning  of  cats  at  the  close  of 
his  article.  Having  recently  lost  a  very  favourite 
cat  through  poison,  I  trust  vou  will  permit  me, 
apropos  of  "  Tukang  Besi's  article,'  to  enter  a 
fervent  protest  against  the  cruel  and  selfish  prac- 
tice which,  unfortunately,  seems  very  common. 
To  destroy  other  peoples  property  silently  and 
without  warning  seems  rather  a  cool  proceeding. 
Doga  and  fowla  often  give  far  more  annoyance  at 
nighta  than  cata;  but  any  attempt  to  get  rid  of 
them  would  be  aharply  punished.  It  seems  hard 
that  cats  cannot  obtain  the  same  protection.  Apart 
from  their  acknowledged  usefcdness,  cats  give  a 
great  deal  of  pleasure  aa  pets  to  their  owners,  and 
the  spectacle  of  the  terrible  sufferings  of  the  poor 
creatures  under  poison  is  very  painful.  I  trust 
that  these  remarks  may  deter  some  from  com- 
mencing the  practice,  though  I  know  that  it  is 
almost  impossible  to  convince  people  who  do  not 
themselves  like  cats  that  the  animals  have  any 
rights  whatever. 

if  a  man  gave  fair  warning  to  his  neighbours 
that  he  would  shoot  all  cats  he  found  in  his  garden, 
I  do  not  see  how  the  neighbours  would  have  so 
much  reason  to  complain ;  but  this  is  never  ven- 
tured on — cat-killing  is  always  done  in  an  under- 
hand manner.  The  late  Frank  Buckland  must 
have  been  a  nuisance  to  his  friends  with  his 
monkeys  and  other  zoological  pets;  he  would, 
however,  have  been  rather  astonished  if  anybody 
had  assumed  the  right  to  poison  the  monkeys. 

(Bdipns  Bex. 


PAINTBB8'   OPTICAL  BBB0B9. 

[27611.] — It  does  seem  singular  that  painters 
should  make  errors  like  those  referred;  to  by 
"  E.  L.  6.,"  especially  as  they  are  pointed  out  year 
after  year,  and  an  artist  of  any  standioff  can  have 
no  difficulty  in  ascertaining  from  friends  whether 
his  arr:\ngement  is  scientifically  accurate.  Possibly 
the  painters  say  they  require  certain  effects,  and 
they  will  get  them  in  their  own  way ;  but  in  the 
case  specially  mentioned  by  **  E.  L.  G. "  there  ^t) 
decidedly  bad  work.  But  if  painters  make^j^, 
mistakes,  what  shall  we  say  of  the  bla'"Jc^A  __ 
continually  meet  with  in  the  daily  press  ^^Luv^  ^ 
which  could  not  be  made  by  any  -^'Vii   v^tS? 

«vAn    iL  rni?im«ntarv    knowledffi*  oU^*\"*    ««P  yi, 


even  a  rudimentary  knowledgeoij^''   *  ™f 
phenomena  around   him.    iLTxi^lAs!?  ™^f»»UO 
giving  a    list  of  those  .^  •'••••"^"^ce  of  flame/ 


BHaLISH  MEOHAHIO  AKD  WORLD  0?  SCIENCE :  So.  1,164.         Jm,T  15,  1887. 


gathered  np  out  of  the  dail;  pmp«n;  bnt,  u  : 
umple,  1  may  mentioa  that  I  reeeotl;  lav  tht 
sUtcmcat  tbat  "Hit  Somen  Vim  pctTaded  tbt 
bUo«  like  the  loaTlet  end  of  a  lainboir."  What 
doe*  "B.  L.  G.  "  think  of  that?  It  pniilsi  ma  to 
know  why  the  writer  ihoold  go  out  of  his  wh;  to 
dnw  UBh  a  ■itnile.  Han.  Dor. 


[2T61S.]— FbOU  the  annued  tabta  it  will  ba  ob- 
aerred  that,  comparing  (ha  apaidal  diSereceet  of 
tbemooofor  1868  with  1887,  that  Jannu?  agree* 
with  Haroh  Febroarj  with  April,  nnd  u>  on  till 
we  oome  to  October,  186S,  agraaing  with  Deoember, 
tS8T  ;  and  aontidering  that  the  fall  moon  oeonrred 
on  tha  9th  Jianuy,  18G3,  at  10.62  p.m.,  and  on  9th 
Jannary,  IS87,  at  10.S2  p.m.,  and  that  the  lamain- 
ing  phaaea  foi  theae  yeara  approiimateir  ootre- 
.».r.Ti.j    o-j  -i-.^  Ik.*  *i,B  poaitiQQ  of  tha  -"""-  ■" 


tai  Uia  preHi 
mniih  tbe  la 
weather  is  a  1  _ 
nodas,  and  apii 


of  iS6S  hj 
heraby  BO  far  ptoTlng  tt 
ion  of  the  cyclea  of  the  ) 
if  the  moon.     And  thia  i 
ooofirmad  in  other  eaaaa,  among  whioh  I  i 
allowed  a  refercDoe  to  the  yaaia  1S69  and  IB 


onghl, 


them.  Aitothebnndia,  lopinethatlamoorreiit 
in  terming  a  bmah  of  any  loit  a  bundle.  1  pre- 
anme  that  he  ii  aware  that  the  wire  of  uid  bruah 
aeema  to   beoome   non-elaatio  after  a  time,  and 

ona  and  better  not  to  have  loma  of  hii  handle 
diiaipating  the  charge  by  pointing  in  tome  other 
direotlon.  Be  keepa  a  diaoreet  ailenoe  ceapeating 
my  aaaartioD  "  that  there  il  no  gain  from  applying 
oombs  to  both  diioa  io  Donnaotion  with  the  >ame 
notice  that  I  auert  that  a 


great 


1  the  chari 


ling  the  lectora  deeply  a 
ir  towarda  the  boii,  io  ai 


hay  approi 


■cf  Iflin.  diaci, 

SHOULD   -Vra    S&I    SAIil    OB   NOTP 

[S76I4.]— Pbess  of  work  has  prevented  me  from 
replying  to  the  remarka  that  a  reprint  from  the 
WtiHi/  Timti  oNiJ  Echo  has  aaaaed.  I  itill  adhere 
to  the  itatemeat  1  there  lay  down,  that  giren  right 
ooaditiona  of  life,  lalt  is  not  only  nnneceaaary  but 
ii  alao  inJQiioni.  All  that  are  of  a  different 
opinion  to  myielf  simply  show  that  ander  certain 
conditions  animala  will  conanme  not  only  salt, 
bnt  any  mineral  matter  they  can  get.  The  reason 
of  tbia  is  no  doabt  that  the  blood  reqnirea  mineral 
matter  to  keep  it  of  a  proper  density,  and  if  the 
animal  does  not  get  it  from  the  food,  it  will  gat  it 


trifling  ooat.  Their  iOapi,  vegeUblai,  and  evsn 
roast  meat*  are  prepared  and  eaten  without  sslt. 
The  explanation  of  these  oases,  so  laoansictent 
with  car  general  eioerfenoe,  ii  fonnd  in  the  in- 
stinct of  the  body  itself.  When  the  food  «« 
nanatly  eat  oonTeys  a  inffioiency  of  salt  into  the 
body,  it  has  no  oocasion  for  mora.  It,  therefore, 
faela  no  craving  for  it,  sbowa  no  liking  for  it,  and 
taksB  no  tronble  to  obtain  it.  And,  donbtles*.  the 
kind  of  food  and  drink  consamed  in  the  Daman 
conntry,  and  by  the  Rcssiani  of  Bereioo,  or  Iheii 
habits,  reader  les)  salt  ceceasary  to  them,  or  caosa 
lass  of  it  to  he  daily  removed  from  their  bodin. 
Dr.  Jackson,  on  tbe  nie  of  salt,  aaya ;  '  It  baa  been 
proved  over  and  over  ^sin  by  individnal*  and 
racea  of  men  and  animala,  thstthe  osa  of  salt  is  not 
neoeaaary,  I  know  many  people  who  have  lirgd 
in  health  for  yeara  without  oaing  a  particle  of  salt 
in  eooking.  oi  in  addition  to  tbeir  food  after  it  is 
cooked.'  Salt  h».  played  ■  not  nnimportant  part 
ia  the  world'e  bialcry,  and  haa  had  a  religioa*  and 
political  tignifioanoe.  The  aadent  Germans  waged 
war  for  the  posseaaion  of  saline  etreams,  and  it  nas 
been  planaibly  oonjcotated  that  the  oldest  trad* 
roatrs  were  created  for  traffic  in  salt.  One  of  the 
oldeat  loada  in  Italy  ia  called  the  '  Salt  Road." 
The  aalt  mines  of  North  India  were  worked  before 
the  time  of  Alexander.  Cakei  of  aalt  have  paued 
sa  money  in  Ahyasinia,  and  eltewliere  in  Africa, 
and  Colonel  Yute  mentiona  it  aa  a  medinm  of 
exchange  in  the  straw  msrketa  of  Thibet." 

T.  B.  AlUnaon.  L.K.C.P., 
Author  of  "  A  System  ol  Hygienic  Medioine,''  Ac 
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In  the  acoompanying  table  it  will  alio  be  seen 
that  the  spsidal  differencea  for  1859,  when  taken 
baokwarda,  month  by  month,  agree  with  thoae  of 
1879  from  a  comparison  of  the  lioea  marked  (a) 
and  (d)  and  those  marked  (ft)  and  (c). 

Again,  with  regard  to  tha  rainfall  for  those 
yearr,  it  will  be  noticed  that  it  oorresponda  en  com- 
paring the  lines  (c)  and  (M  and  (/)  and  (9),  giving 
tlie  oomparative  amonnC  01  wet  ordiocgl:!  lloreacb 
month  in  degrees  above  the  average  given  in  Ggnrea 
in  brackets,  and  under  the  average  atated  in  figorea 
without  parentheses. 

This  moat  remarkable  eiampts  demonstrates, 
when  confirmed  by  other  cases,  that  when  there  is 
a  coneiderable  similarity,  it  not  identity,  between 
the  timea  of  the  phases  of  the  moon  for  any  two 
years  and  the  poaition  in  the  node  cycle,  that  the 
incldenceof  rainfall  and  the  weather  ia  determined 
by  what  I  term  the  apaidal  difierenoea,  or  the  nam- 
ber  of  days  and  honra  ths.t  elapae  between  tjia  time 
of  perigee  and  the  phaaea  of  the  moon. 

HoKh  Oloment*. 

OBiaiHAi.  sLBOTaio  BZFBBncBiirra. 

[27613,]—"  J,  W."  (letter  27585)  did  not  anewet 

former  questions  which  I  addreaied  to  him,  and 

now  allegea  previous  adoption  of  aeveral  of  the 

Improvementa  pnbtiahed  by  myself  in  theie  pages  ; 

bnt  we  do  not  find  the  ieaat  trace  uf  them  in  his 

book,  where  cue  would  naturally  expoct  to  find 

sneh  things  mentioned.     And  aa  influence  theories 

date  back  to,  say,  1763,  it  ia  only  right  "that  he 

ahonld  inform  the   readers  cf  •  Oats^  the  precise 

improvements  npon    these  inflnence-machiiiei  tn 

which  he  lays  daim."     Hi 

And  it  desirable  to  varniah  botb  aides' 

dises,  &c,"    Now,  neither  himself  nor  any  othei, 

my    knowledge,    have    ooated    "all"   around  the 

sectors  with  varniah  (I  have  not  written  that  the 

entire  seetor  ia  to  be  covered  with  varnish).    When 

be  tries  this  improvement  he  will  find  apeedily 

that  the  bmahea  carry  the  lac  on  to  the  sectors,  an^ 

i-h*  machine  is  not  so  readily  excited  without  tbi 

,JIr'_nprary  application  of  a  small  rubber  betweer 

2***-.,  hence  "the  naaty  petroleum"  1.  necea- 

K!t»,^i[r.  T.  Gray  "  used  a  glass  sheet  betweer 

■n  IhTDWB  ^£.(*"  ^•"  ''  ^  remarkable  tbat  ht 

"  Jrf^.  — TSL^socS  aa  Brrangement  In  the  book  ; 

.i_i_»ut..l.i^  l»»i  ""■*  1*  no  mtar- 

I  tM  ahMt  1*  between 


!S  of  the  glass 


Sept.      Ojt.      Nov.       Dec. 


in  any  other  way  it  can.  In  support  of  this  I  may 
iperiencea,  one  on  the  feeding  of 
'"    -'"  """  """""  on  feeding  pigs. 


k  disouaaion  was  atarted  in 
r  dietetic  papers  on  aalt-eating,  and  thia  waa  one 
eply — that  a  breeder  of  honea  and  otttle  used  at 
no  time  to  keep  rock-salt  for  hia  cattle  to  lick; 
but  after  they  could  get  acoeas  to  good  graaa,  and 
windblown  and  fallen  fruit,  they  dispensed 
with  the  salt,  and  would  not  tench  it.  The  pig 
inatance  I  aaw  myaelf  thia  year.  A  friend,  who 
keeps  a  pig  and  studies  its  habits,  told  me  of  its 
fondness  tor  cinders  or  coal,  and  he  used  to  allow 
shovelful  dally.  He  noticed  that 
,  ig  ate  it  all  up,  and  other  days  it 
When   spring ■-    ■--   '■--'   


i-IIFq       2'lGFa 

2P(.       1-12F0 

A  IiBNB  nSBD  BOTH  FOB  BBFIAOTIOK 
AND   BBTKAOTIOir. 

[21616.]— I  BBB  that  your  able  oorreeponden^ 
"Orderic  Vital,"  haa  aent  a  letter  on  thia  anbjeet, 
whioh  has  a  spscial  interest  for  me  in  conae^Dsnoe 
of  the  experiments  which  I  have  made  in  this 
direotion.  I  send  on  a  copy  ot  a  paper  I  sent  to 
the  Philoiophicai  ifagazise  which  appeared  in  the 
July  number  of  the  year  1832,  in  which  the  method 
of  finding  oarvatnreand  refractive  indax  by  means 
of  light  reflected  from  the  back  of  the  lens  was 
fully  dtscuBSfld.  Even  before  this,  Prof.  ClittOB 
had  the  method  in  use  at  Oxford  ;  bnt  it  had  net 
been  published,  and,  of  course,  I  liad  not  heard  of 
it,  nor  waa  it  then  generally  known.  "  '  "'"'  ~ 
'      tly  afterwards  communicated 


i>  pig  a  sn 
me  days  tt 


ccmfrey,  I  think  tt 


onby- 


1  it  to  the  pig. 
inders  and 


properly,  and  ni 

me  has  defiaitelj 

wrong  condition  ot  thi 

nt  o^common  ._alt,  a, 


salt  added  to  the  fooil  On  tht 
jnat  had  to  record  a  case  of  violent  gastric  catarrh 
due  to  the  excessive  nae  of  salt.  The  person  naed 
about  12  sallspoonfula  a  day  for  two  months,  and 
then  WBB  affected  with  this  stomach  disorder. 
Those  who  want  to  get  any  good  reaolta  from  this 
discussion  mnit  bring  forward  facta  in  dietetics, 
and  limit  their  replies  to  the  subject  under  dis- 
coaaion,  and  not  lead  in  other  facts,  however  in- 
t«BBtiDg  they  may  be.  Very  shortly  I  intend  to 
write  an  article  on  "  Saline  SUrvation  "  in  the 
]VtrUy  Timti  and  Echo,  which  I  hope  our  Editor 
will  copy.  It  will  explain  some  of  the  cases  that 
are  mentioned  by  correspondents.  In  concluaion, 
I  inclose  a  paragraph  from  Tit-BHt  that  will 
throw  a  little  more  Iteht  on  the  aubject. 

"People  do  not  eat  aalt  all  over  the  world. 
Mungo  Park  deecribeB  sslt  as  'the  greatest  of 
luxuries  in  Central  Africa.'  The  D.rnaraa,  in 
South-Western  Afrija,  never  take  salt  by  any 
chance;  and  even  Europeans  travelling  in  their 
country  never  feel  the  want  of  it.  Their  neigh- 
bours, the  Managuas,  set  no  atore  for  salt;  the 
Hottentots  ot  Walfisob  Bay  hardly  ever  take  the 
tronhls  to  collect  it.  In  the  eolds  of  Siberia,  as  in 
the  heats  of  Africa,  a  simUar  disregard  of  aalt 
Bometimea  prevails.  Host  of  the  Knaaisna  at 
Beresoo  eat  their  food  witboat  a  particle  of  salt, 
thongh  that  oondimsnt  oan  easiilj  In  obtained  at  a 


Prof.  Clifton 

ahortly  afterwards  communicated  a  paper  to  the 
Phyaioal  Society,  in  which  ha  treatsd  tLe  anbjeet 
generally  and  completely,  even  in  tba  moateom- 
pliaated  caaea,  which  1  had  not  tonohed.  The 
method  ia  now  used  regularly  in  the  Scienoe  Schools, 
Bouth  Kensington,  and  in  other  physical  labor*- 
toriea.  As  "Orderic  Vital"  appears  not  to  bars 
seen  my  paper  in>the  Fhii,  J/ag,,.he  may  be  glsd 
□f  the  reference.  O.  T.  Boya. 


Bffeota    of   Vaponra    of    Hydrooarbona. — 

While  an  American  mill  was  olosed  for  repairs,  the 
long  iron  tube  oonducting  the  wat«r  from  the  can* 
to  the  turbine  waa  painted  with  a  mixture  of 
benzine  and  asphaltum  as  a  protection  against  rust. 
While  the  work  was  iu  progreaa,  the  anperia- 
tendent,  paaaing  by,  heard  sounds  of  hilarity 
within,  which  were  not  strictly  in  aooordauoe  with 
wurkmanlika  conduct,  and  on  looking  through  the 
manhole  saw  the  half-doien  employes  in  boisieroiit 
nirth  dancing  around  painting  each  oiher'a  faces 
>nd  clothes.  On  seeing  the  superintendent,  thay 
nvited  him  to  come  and  be  frescoed.  Snapectiag 
.he  cause  ot  the  diffiuulty,  he  anmmoned  a  larger 
'orce  ot  men,  and  mnch  difficulty  was  experienced 
n  removing  the  men ;  although  before  all  were 
taken  one  the  remaining  onea  wera  already  in  a 


Monday  headache.    The 


■  followed  by  a 


e  Blue 


potatoea  ' 


roaemhling    ivory,  of  oreamy 

t  and  great  hardneaa,  ia  made  from  good 
washed  in  diluted  anlphnrio  acid,  then 
coiieu  in  the  same  solution  ontil  they  beoome  (olid 
and  dense.  They  are  then  washed  free  from  the 
acid  and  slowly  dried.  Thia  ivory  oan  ba  dy»j  and 
tnrned,  and  made  neetul  in  many  ways.  Tba  arti- 
ficial ivory  that  will  reoeive  and  retain  a  polish 
has  not,  however,  saya  tha  Sii^iwrr.Tetmad*  it* 
appearance. 
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REPLIES  TO   QUERIES. 


*.*  In  titeir  atuieiTi,  Corrttpmdaiit  art  nipni- 
fi^y  tttpuiUd  to  mniiion,  in  kdA  WMfntM*,  iht  till* 


r  a/  tit  f  wry  lultMd, 


[620O0J— ato«n 
qnery.  It  queriil 
ojlindst  uid  preu 


!  believe  I  replieil  In  (bin 
ill  repeat,  ({iviug  eiiea  oE 
nied,  with  ceiolutioni  per 
lat  pact  of  stroke  steun  i9 
nay  be  able  to  give  hjoi  a  reply ;  but  he 
■bould  be  able  to  nork  it  out  with  tbe  parCiaiilari 
I  gave,  if  ba  wQl  lemamher  that  a  onbio  foot  of 
water  weighs  62ilb.— T.  C,  Biiatol. 

[GSm.]— S*!!!!!  ZlaQB.-T   haro    bad    the    red 


oalgami 


a  crait,  and  not  oryatalline.  Having  eollected  a 
Email  T^aantity,  I  gave  it  to  a  friend  wbo  knew 
■omething  aboat  ohemiitiy.  and  uked  hia  opinion 
of  it ;  on  analyaie,  ha  stated  it  to  be  a  ohiomata  of 

[(1247-L]— Fool  ZinOB.  — "Mag.  Eit  Ver." 
thinki  tbat  some  of  ue  who  anaireTaa  thii  qneatioa 
mn^t  necexarilf  be  in  error.  1  do  not  aaa  that 
■ucb  a  deduotiuo  is  necesaar;.  If  a  qneriet  spcaka 
aimply  of  a  '■hard  reddopoeit ''  witboot giving  any 
farther  partieolan,  it  ii  obvioas];  impogaibla  to 
state  the  oompoiitiOD  of  a  sobataaoe  y^n  have 
never  seen.  1  Lave  badaome  twenty  jeata' eiperi- 
eaca  in  the  nee  of  phyiical  and  ohemical  apparatas, 
and  have  never  obaerved  a  depoeit  of  mercury 
ohroniste  on  the  ainot  of  a  battery  ;  but  tbat  does 
Dot  prove  tbat  each  a  ealt  may  not  be  formed 
nndpr  certain  eonditionB.  If  you  work  a  aolution 
of  put.  bichrm.  to  the  "  bitter  end,"  there  will  ba : 
plentiful  deposit  of  chronie  alam  at  the  bottom  o_ 
the  cell,  and  lome  will  form  on  the  carbons  it  they 


uf   a 


if  t' 


ey  fom 


n  the 


;cd.  I  wili  endeavoor  shortly  to  show  this  idea 
J  be  incorrect,  "<i.  L.  B."  eeams  to  differ  from 
many  of  the  writcre  in  "  Oura  "  In  one  partionlar 
-x)int,whioh  ia  this  :  he  doe>  not  oppear  to  answer 
lUy  query  uatil  he  has  found  eomeching  or  aome- 
hodytoficd  fanlt  with;  and  even  when  he  doei 
reply,  he  takaa  jolly  good  eare  not  to  enlighten  the 
querist  very  ronob. — G.  PRl'Klt, 

[11-2^26.]— Piston   SiaKB   B1ow1dk,~1  ibould 


e  drive 


"  romanning,"  or    trying  it  on  rather    ti 
They  may  bo  able  to  tall  whether  it  ie  at 


eakage  ■ 


thiok. 
Thi. 


have  lieen  overlooked 
Looo."   and   other    eoneapondenta,   who  ap- 
parently know  all  about  auoh  matteca.— G.  E.  R. 

[62523.]— SlKnal  Uaht,— There  is  nothing 
better  (ban  tar  or  creaaote,  with  the  addition  of  a 
little  ooal  oil.— J.  M.  T. 

[02330.1— Q«eon  Holly.— It  is  better,  I  think, 
to  let  belly  dry  thorouehl;  in  the  plank  before 
slicing  it  up  ;  but  poiaibly  HoltiapSel  aaya  aome- 

.L! SoQtit,  it  you  can  see  hia  volnmea,— 3EL1M, 

2.]— Oana-Sugar  In  Besr.— It  ia  doubt- 
ther  any  meana  of  estimating  the  quantity 
auger  pxeaent  in  beer  can  be  deviled.     As 
t  proteautioue.  it  is  probable  that  if  the 
publicana  had  determined  to  defend  the  oaee,  they 
ould    hftve   been  auecuasful ;  but,  1  auppoie,  aa 
ley   couldn't  deny  the    addition    of  water,  they 
loanht  it  advisable  to  pay  the  fine,  and  aa-  -- 
ttle    aa   poaeible.     However,  see   "  Allen's  C 
eroial  Analyaie,"  Vol.  L— Sus.  I»UU. 
[62513.]— Bssr   Affeoted    by  Thundsr. - 
beer  aQected  by  thunder  ?     I  don't  think  it  ie- 
any  rate,  when  kept  in  a  eelUr.- KtS.  DoR. 
[62618.1— Dyuamloa.-!  note  that  a      "  " 


bBenJ|and,J,H.P.  i 


JO  a  friend  of' 
hia  bicbrom.  bntteiT  that  naa  ont  of  order.  ] 
found  the  platea  tbiukly  juorusted  all  over,  and  thi 
liquid  in  the  pota  tnrbid  and  reduced  in  bulk  by 
evaporation.  This  deposit  turned  out  to  be  pot. 
biuhrom.,  and  the  liquid  wae  not  aeid.  Thi  '  " 
bad  been  put  np  without  acidifying  the 
Conseqaontly,  the  lalt  bad  cryatallised  out.  On 
adding  nater  and  anlpburie  aeid,  the  deposit  waa 
dianulvcd  and  all  aet  risht.  Tbia  ia  the  only  oaae 
that  haa  ever  oome  under  my  notice  in  the  whole 
of  my  eiperienoe— at  least,  with  the  exception  of 
a  buttle  biohromate  oell,  in  which  the  oarbone  w<— 
left  immeraed  and  the  arystala  bad  formed  betwt 
the  plates.  It  I  use  abottle  eell,Iaiwaya  Tem< 
the  plates  bodUy  when  the  oell  is  not  beiug  worked. 

[1324 So.]— Tinman's  Prloen.- To  '■  C.  M.  B. 
What  I  wiah  to  learn  is  the  price  paid  to  tiapt 
tvorkcra  for  the  manoCaetare  of  gooda  at  I 
toties  in  London  or  Birmingham.— TiNP la 
WolUCEtt. 

[62623.]  —  Harmanfam  TlbrMor«.  —  As 
"G.  L.  B.,"  p.  416.  wishes  to  knoic  the  reason 
"  why  I  did  not  tell  the  qaeriat  bow  to  cast  the 
blocka,  and  why,  in  my  previous  reply,  I  did  uut 
even 'very  briefly  '  toll  the  qnerist  how  to  make 
the  vibrators?"  permit  me  to  inform"  G.  L.  B." 
tbat  the  leaaon  ia  aimply  beoause  I  ooaaidered  it  a 
greater  kindness  to  advise  the  qneriit  to  bny  hia 
reeds  instead  of  wasting  hie  time  in  trying  to 
make  them,  Doee  "  0,  h.  B."  snppaie  that  any 
peraoDwboaaka  for  instructions  in  the  art  of  reed- 
making  can  poaalbly  make  reeda  equal  even  to 
thoseatGe.  per  get?  lfeo,thatis  another  "falaa 
idea"  of  hia.  Granted  tbat  the  queciat  eonld 
niake  reeda  aatistacturily,  he  moat  oertainly  obtain 
more  information  than  that  given  by  "  G.  L.  B." 
on  p.HOS,  fur  the  so-called  ina  traction  a  there  given, 
which  are   decidedly  too   vague,  eould   never   be 

"         ■  ' "      Qabla  the  queri.t  to  aooompliah  hia 

_..  JB  pruTod  correct 
trom  the  faet  that  a  great  number  of  reed- 
organ  manufactuiera  do  not  make  their  own 
reedi!.  Alexandre,  for  iustnnee,  waa  not  a  reed 
maker,  although  he  was  a  firsC-claai  harmonium 
manuf  BOtorei ;  and  the  same  may  be  said  of  many 


"  G.  L.  B.' 

when  he  r 

^u-ttT; 

isable  to  procure  the  beal 

can  be  obt 

ire  the  lif. 

and  soul  of  Che  barmo 

ninm."     Reeds 

customed  ti 

the  work  would  not  be  the 

life,  but  th 

"  death  "o 

any  harmoniu 

n  In  which 

Buob  reeds 

lere  placed. 

toreuomm. 

id  anyone 

>  make  harmo 

ucb  advice 

price  charged  by  every 

ealer  for  a  oer 

•in  claw  of 

this,  which  shonld 
oeen  h,  ana  ,j|ii.r.  inaiead  of  J  and  ,t,  aa  printed 
If  such  a  speed  as  6,001)  teVB.  per  m 
able,  it  would  be  10  x  10  timea  =  11 
the  above  reault  ouder  the  eonditi 
that  is,  2H.P.  if  nsed  in  half  a  minute,  or  IH.P.  if 
used  in  a  minute.— T.  C,  Briatol. 

[02618.]- DynBmios.- You    aay   the    two   i 
pliea  to  this  qaety  ware  not  in  agceemeot,  wht 
both  answers  gave  S44ft.-lb.  aa  the   energy  stored 
in  wheek  wbioh  if  eipeaded  in  oi 
|i„,or'01  H.P.    "  T.C.,  Bristol."  t   .    ..    , 
slip :  4  and  i"  ehouid  ba  J,  and  ,i„  H.P.  respectivelj 
A   horae-power  =  33,005£t.-lb.    per    min.     If  the 
wheel  revolved  at  0,000,  inataad  of  GOD,  you 
either  moltiply  34-1   by  100  =  Sl,.|UOft.-lb.  = 
H.P.  for  one  minute;   or  yon  can  aubatitnte  6,000 
for  tile  600  in  the  fotmnlie  I  gave  you  befo 
you  will  get  the  above  result.- BlAu, 

[6->63l,]  — Oall  Ball  to  Telephone. 
method  recom mended  by  "Glectra"  will  i 
If  jaur  oonneoting-wire  is  the  3-strand  gali 
ateel  wire  naaally  employed,  you  will  not  get  aaiE- 

oient  current  throngh  to  ring  bell  unleaa 

eeneitivo  retny  or  magneto  hells,  which  ar 
for  Bcouetic  telephuoes.  I  have  found 
manner  of   oonuectini 

wire  from  a  ibort  pieci 

with  robber, 


any  eoldi 


■    the    bell-wi 
hook 


apeok,  juat 

J .7onld  find  it  much  more  aatisfaetory 

run  an  extra  wire  of  14  or  16  hard-drawn  copper,  if 
yonr  posts,  lie.,  are  strong  enongh.     I  presume  y" 
have  an  earth  return  by  means  of  water  or  gi 
pipes?- Cham.  Provis,  Emaworth. 

[62630.]- OolOHtO  Aotion.— 1  hope  Mr.  Davi 

him,'  If  "T.  S."  will  kindly  aay  what  a  cdei 
action  la  I  may  be  able  Co  give  him  any  information 
he  requires.      A  celeste  pidal  ia  nsnally  a  th:    ' 
pedal  pat  in  a  piano  aa  a  puS  by  third-rate  make 
A  "  celeste  "  in  a  harmouium  is  a  stop  drawing 
two  aeU  of  reeds,  one  being  aliabtly  sharper  Chan 
the  other.     In  an  organ  a  "oeleste"  is  preoiaely 
the  ssme  thing,  aubatituting  pipea  for  reeda.     Rt 
the  "  little- weighted  blocks  '"—what  are  they  for  ? 
It  ia  rare  for  a  maker  to  aend  out  pianos  requiring 
weighted  blocks.     \t  "  T.  S."  aays  what  is  wrong 
with  the  action  I  tbink   it   will   be  found  that 
weighted  bloofci  ^g  quitfl  unneceasary.- B,  W. 


9.]— ICaUaAble  Oastlnr.— The  mouldins 


>ma    H.C.M.  white  heroatite   iron  tor  larw 
ig ;  but  for  light  onea  use  lawn  iron.    Melt 

when  melted  in  eapola.  I  use  Morgan  ciucibiea  by 
preference,  aa  they  are  by  far  the  most  durable  and 
reliable.  Theqnality  of  the  crucible  is  important, 
IS  it  governs  the  ooat  of  prodaction.  The  anneal' 
ing  :  get  some  pans  made  of  the  H.C.M.  iron,  and 
jet  some  real  hematite  ore  ;  (or  large  eastings,  nis 
fix  parts  of  old  or  used,  and  one  of  new  ore ;  for  light 


ago-  quality  No.  1687,  BatCeraea  b 

[62606.]- 1.,  and  S.W.  I^oos.  at  the  New- 
castle   BxhibltlDO.  —  The    following    are    tht 
'  mensiona  and  particulars  given  me  by  the  man 
oharge  of  the  express  paiaenger  engine  far  the 
.  and  S.W.  Railway  at  theNcwoasCle  Bibibition: 
Bnilt  by  Robert  Stophenaon  and  Co.,  to  the  de- 
jn  of   Mr.  W.   Adama;    No.    2,050;    i^ionpled 
irere,  6ft.  7in.  diameter  ;  outside  oylindera,  ISiib 
by  24in. ;  on  4-wbeel  bogie,  wheels  3ft.  4in.  dia- 
meter; tender  on  C  wheels,  containing  2,800  gain 
of  water,  3t  tons  of  coal ;  total  weight  of  engine, 
40^  tODi;    working    pressure,  1601b.;    fitted  with 

oylindera  fitted  with  Adama  patent  vortei  biaet- 
plpes,  by  which  it  is  claimed  ■  saving  of  21b.  of 
coal  per  mile  has  been  eSeoCed  ;  total  heating  aol- 
faoe,  ijlSSjq.fC— Ralph,  Kewoaatle-on-Tyae. 

[62670.]~Bprained  AnUe.—Thiaking  it  may 
be  of  some  use  to  querist,  I  will  state  my  own  ease. 
The  Etst  appearance  waa  a  alight  lameness  in  mjr 
left  foot,  which  I  negleoted,  thinking  it  would  go 
ofl,  continuing  my  Puat-office  work.  However,  it 
gradually  iacreaied,  and  I  was  ooropelled  to  give 

great  trouble  to  paC  it  to  the  gronnd.  Aa  i« 
customary  in  tbe  Poat-offiop,  1  had  to  see  Chedoobor 
to  get  a  certifiiiate  for  absence.  The  doctor  told 
me  my  instep  had  gone  down,  that  I  had  a  flat 
foot,  that  nothing  could  cure  it;  shook  his  head 
Co  my  suggestion  that  a  heavy  load  I  had  airried 
previously  to  attack  had  slightly  strained  the 
instep,  which,  unpereeived  at  first,  increaacd  as  w* 
have  seen.  Ue  told  me  he  would  write  and  Cell 
the  authoritiea  1  waa  unfit  for  the  work.  On  this 
I  got  another  certificate  from  a  doctor  friend  ot 
mine  to  certify  my  Gtneaa,  and  who  advised  me  CO 


spring  ir 


aupporC 


. ,  .  [nted  out  thic"chese  gave  no  auft' 

port.  I  should  get  boote  with  atrong  leather  side*, 
spring  in  waist,  and  wide,  low  heels.  I  eooo 
found  the  difference  on  getting  boots  of  this  de- 
scription, only  the  heela  were  too  high ;  boot- 
makers seem  to  have  a  etrange  object  ion  to  making 
low  heels.  I  found  the  resale  greatly  im- 
proved by  inserting  a  pad  under  the  foot  made 
of  fianuel ;  I  put  boot  on,  and  before  lacing  op 
press  this  pad  down  right  aide  of  boot  (1  wa» 
dealing,  yon  will  remember,  with  left  foot),  andeo 
aa  to  take  a  position  not  right  ncroea  waist,  but  so 
SB  to  BUpporC  the  weak  part.  My  friend  Cold  ma 
the  pad  of  leather  tumiehed  by  the  surgical  instro- 
menC  makers  was  much  too  large  for  Che  purpose ; 
it  cerCainly  made  me  worse.  Now,  I  took  to  fre- 
nunnt  hathinE  with  cold  Bait  and  water;  aC  leaaL 
day.     t  should   have  aUted  that  I 


B  Univi 


1   gets! 


(old  me  my  foot  was  fl. 
n'ftt  think  it  was  a  strain,  but  a  weakness  indnoed 
by  standing  too  long  hours  at  my  previoui  ooonpa- 
Cion.  woald  advise  aedentary  employment,  and 
bathing  foot  eveir  morning  with  the  coldeat  water 
I  could  geL  Holding  under  tap  waa,  be  said  a 
good  plan  ;  he  also  said  he  thought  my  foot  too  fat 
out  of  shape  to  get  right  again.     I  have  eontinued 


doctors  proi 


latpre. 
hate  ver. 


.  lyfrieodda 
particulars  if  desired.— J.  C. 
[621ia7.]— Alcohol.- The  qnantily  of  "angac" 
ncocaaary  to  produce  one  gallon  of  absolute  aloohtd 
must  necessatily  vary  with  the  quality  and  kind 
of  sugar ;  the  tbaoretieal  return  cannot  in  practice 
be  approached  to  within  2b  per  cent,  to  35  per  cent,: 
in  ronnd  figures,  lOlh.  ought  to  produce  a  gallon  of 
proof  spirit,  and  twice  tliat  quantity  a  gallon  of 
absolute  aleohot.  The  hydrometer  ia  use  in  Bag- 
land  fur  testing  thestrengthof  spirit  is  not  adapted 
for  correctly  trying  very  atrong  apirit,  and  absoluta 
alcohol  could  not  be  tested  by  ita  use.  Spitii^. 
STo.p.  is  ol  about  0  flliO  ip.  gravity  only,  f '■  .  _ 
.lJ.1 ..  ib.  ft...l.,-P<.m.  -!  >.«f  .»;..S2  ^ 


polaC  u£  Cempera"  ...  " 
47:  bvoalcul.-„'"bbedo 

,vill  keep  ^ 


)'  F.  7347  ;  by  oalcula'.' 


i9.]-LooomoUvas^ijSaQti^l^-^,|J^<'^ 
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trnaUiiB  lomeont  «1m  eta  giis  thit  for  tha  S.E. 
ud  L.  ud  B.W.  Hidlud:  SOO,  oltii  800  to  829, 
NcUiOii  and  Co.,  1870,  6ft.  8ia.  fonr-oaaplsd  <z- 
preM,  ojliadera  17in.  by  84in.  {Mr.  Kirtley)  ;  re- 
boflt  bT  Hr.  Jahnun  with  cjlinden  181a.  by  2Gin. ; 
1S37,  dutlSST  to  1346,  Dubs  uid  Co.,  1877,  7ft. 
tani-ooupled  bogie  aipiMi,  oyliudcrs  IBin.  hj  16in. 
(Hr.  JobniDD) ;  1490,  otku  147!  to  1601,  Deiby, 
1880,  and  1502  to  1531,  NaUion  «nd  Co.,  1881, 
eft,  9ia.  foii[-oonpl(d  sipnu,  ejlicderi  ISin.  by 
S6iu.  (Hr.  Johnaon):  1740,  cImb  1738  to  1747, 
Deib7, 1886,  ud  1748  to  1767,  Dcibr,  1S8G,  urns 
M  IS27,  bnt  with  laTgei  boilen  (Mr.  Johaaoa). 
Q.B.B. :  261,  olMi  245  to  254,  DUbi  and  Co^  1S79, 
7ft.6iD.aiTiElfl  bt^is eipicH, ooWide oylinden  ISin. 
by  24in.  (Mr.  BromUy) ;  othcn  of  tbii  dui  are 
600  to  609,  Kit*OD  and  Co.,  1882  ;  460,  olau  437  to 
G26,  6ft.  Sio.  lii-coDpled  goodi,  otlindcn  17iii.  by 
!4ia.  (Mr,  Johniou),  bailt  bj  WoroHtar  Rngina 
Co,  1869,  teboilt  by  Mr.  Bromley,  1879;  117, 
Gft.  Ein.  lou-conplei  eogine,  siUndsn  I6iii.  by 
Slln.  (Mr.  JohDiOD),  bailt  by  Sharp,  Stewart,  and 
Co.,  1871 ;  otbera  of  tbii  dan  are  1  to  6,  27  to  SB, 
4!  to  50, 103  to  1 18, 160  and  161 ;  860  and  333,  olaaa 
S07to  416,  6ft.  lin.  fonr-coapled  engine,  oataide 
ojllnden  ITin.  by  24in.  (Mr.  Siaolair) ;  H98  vaa 
bnilt  by  Voloan  Fy.  Co.  abont  1864,  and  rebnilt  by 
Hi.  Bromley,  1881 ;  360  waa  built  by  Kitaon  and 
Oo.  1864  and  rebuilt  by  Hr.  Adamt  (who  replaced 
the  leading  irhaela  by  a  foni'wheeled  bogie)  in 
ISTH^-Babt  ANOLIAK. 

[62701.]— OuiMliiff  trtan  OxfOid.— If  "Yak" 
.ml  get  "  CampiDir  Oat,"  pabliahed  b;r  Qeo>  3' 
Coebam,  Caiton  Worka,  Hewbury,  piioe  la.,  I 
think  that  will  init  bim.  Five  of  Da  vent  from 
RMdiDE  to  Oxford  and  back  laat  anmmer.  We 
hired  a  Doat  at  Beading  and  w«re  proTided  iritfa 
all  other  neoeauiiei  by  Harrison  and  Co.,  Theale, 
Reading,  who  alao  aapplied  oa  with  every  infoima- 

tioni ^-"--  -'—  '-  .      .■  .    . 

Ihai 


TOKE.—Piir  aaoh  a  maohine,  whioh   la  oompaia- 

tirelr  atoall  joq  ibonld  pat  abont  101b.  Ko.  22  on 

the  fielda.    The  amount  of  wire  on  a  Mather-Flatt 

of  the  diioentiona  named,  ia  abont  121b.  No.  12  od 

armatare.     Pot    oamponnd- wound    maohlnei 

Ho.  18  on  the  fielda,  id  ahant  with  the  arma- 

and  91b.  No.  12  on  each  bar,  in  parallel  with 

other,  bat  in  aeriea  with  thi 

Bottoms. 


[627 
will   i 


wiUIn^  to  oblige  yoa.—HABKEW. 

[62707.1— I>amb-bella.~I  ahonld  re«ommand 
dumb  belli  of  41b.  apiece  aa  the  moat  generally 
ONtol  weight ;  there  ace  tome  repliea  on  the  aab- 
je«t  in  ToH  XXXIX.  Domb-bcUa  atone  are  rather 
monotonona,  thoDgh  benefioial ;  bat  if  "  London 
Clerk"  can  ipare  a  oaaple  of  boars  per  week  in  the 
■vening,  Iihoald  ationely  recommend  him  to  join 
a  gymnaainm.  He  waola  find  it  of  great  benefit 
in  coanteraocing  the  erila  of  loo  muob  aedentar; 
work  ;  moreover  it  ia  not  an  cipciuiTe  amtuement, 
I  have  been  a  member  of  one  of  the  largeal 
nnmaeinma  in  London  tor  many  yeara,  and  have 
derived  great  good  from  it. — A.  A. 


J.  FlbtCBEB,  Barnley. 

[62712.]— The  Lake  Dlrtriot— I   maat  begi. 


by  atating  that  detached  renidenoea  are  exceiilvel] 
dear  in  rents,  there  being  s  icaTOiij  ol  bonaea;  in 
faot,  tha  intermediate  daaa— i.e.,  between  manaiaiE 
and  DOttagei — ia  very  rare.  1  apeak  of  Camber^ 
land,  Waitmorsland,  and  Lanoaahire.  Farniahed 
lodgmp  are  plentif  d1,  at  all  nrioea,  aooording  tti 
theaeaaon.  In  Cambeclaod,  the  viainity  of  low 
landa  or  iheeta  of  water  ia  very  prejadioial 
health  ;  at  any  time  of  tha  year  there  are  deni 
white  miats,  looally  eatled  "  raga,"  whioh  begin 
diichaige  their  aqneoua  formation  in  the  fall 
heavy  oewi  after  aanaet,  more  or  Isaa,  according 
the  aeaaon — hay-tever,  rheamatiam,  and  ohroDiL- 
oonghe  leeolting  therefrom  ;  bnt  the  aea-iide  re- 
aorta  are  eiceedinEly  healthy,  aa  the  aaburba  oi 
Whitehaven,  alao  the  amall  towna  along  the  ling  of 
Collate  and  Maryport  Railway,  Billuth  {or  Pan 
Cailiale),  Allanby  (eioepting  lU  water  aapply), 
Haatcale,  &a.  Ooi  Amenoati  coutina  have  long  sgiJ 
OODuneneed  hattnting  the  Lake  diatriet  and  bigh- 
landaof  Bootland,  pitching  balf-aovereigni  in  lieu 
of  aixpaiMea  to  the  admiring  taatioa  I  I  waa  lately 
wmeaponding  with  a  gentleman  who  wished  to  sub- 
let a  *e>7  deairable  reaidenoe  near  one  of  the  larger 
lalcea.  While  I  was  treating  with  the  owner  away 
la  the  Sonth,  on  aoooant  or  a  friend,  a  paating 
Yankee  tooiiat  went  to  the  local  agent  and  engageil 
•  la  honee  (or  five  yeara.     1  ft       ■  ■■      - 


wishe*  na  to  get 
lie  had  better  ooninlt 
■tr,  where  a  good  one  ia 


1  hia  line ;  bnt  il 


ita  attendant  field  aports.     \Vt 

laltatowDi,  baa  little  aocommaaa^iuu  lur  »raiigeiii : 

the  air  i>  very  aalnbiiona  in  moat  part*.  Laacashirt 

boaata  of  a  very  oelebrated  health  resort'-Grange- 

OD-Sanda — lituated  oa  a  railway.     Houses  smiJ]. 

and  vary  high  lenta  ;  lodginga,  ifamiahed  and  dd 

fnmiahed— filled  in  winter  by  people  with  weak 

oheats  Uld  throata.    I  oaght  to  have  mentioneil 

Coakermontb,   in  Cnmberland,  aa  being  the  most 

'afalnhriona   of     towna,    being    close   to    Skiddaw. 

th»  ^dginP  0"^y  ptocurablc— BOB. 

^Mi,    ".s.J-SUdB  ValT8.-In  BDoh  a  amaU  aBair, 

«""™  *'••., put  porta  mnch  larger  thaofj  x  ^,  ami 

an  Unown  *.„rethanftV.     Have  the  port  open  th..> 

m  the  glaaa  i*a.^«  paper   when  engine  ia  on  dead 

wonld  add  hera  thA^^'^„g^  ^  distiuol  beat  with  auob 

mauamlad  minJd  b»  bam  j^t.  -  T.  C,  BriatoL 

T  S»tbpr   thit  Irom  tat . 


detail  drawingt  for  him. 
advertiaiog  pagea  of  Ev  -'- 
ihown.~T.  C.,  Bristol, 

[62720,]— FrankUaiution.  —  In  Fraaklin'a 
Jme,  frlotional  alectrioity  (tnoh  aa  ia  obtainsd 
£rom  tha  cylinder  or  plate  maobine)  alone  was 
known.  Beneethis  "  illigant  term"  meana  only 
the  application  of  atatic  elactricity,  either  aa  aura, 
^'hoou  from  Leyden  jar,  or  sparks;  £2  wonld 
niver  tha  ntotuary  eipenia. — S.  BOTTONE. 

[62722.]— BnKiaeei'B   BtorekMptnK.— I    will 

ID  the  works  of  whioh  I  have  had  the  management. 
Aj  a  rnle  moat  worka  are  sabdirided  into  diSeient 
iipartmeota — foondry,  fitting  abop,  tnraing  aad 
planing,  do.  Btsoh  of  the  departments  baa  an 
order  book  with  voncher  attached.  All  order*  on 
stores  are  giveo  in  writing  on.one  of  these  forms, 
and  tha  storekeeper  has  inatructiona  to  snpply 
goods  ODly  in  exchange  for  a  check  signed  by  tore- 
man  of  department.  It  is  a  good  plan  to  arrange 
natters  in  aach  a  manner  that  snppliea  abonld  be 
nerved  ont  at  appointed  timaa  onl^.  I  nsed  to 
make  a  rule  that,  barring  exceptional  naiea  of 
urgency,  anppliea  from  storea  could  only  be  had  at 
j.SO  a.m.  and  3.30  pjn.  The  re^alation  prevents 
the  atotekeeper  from  being  coatinnally  diatnrbed, 
and  enablea  him  to  give  proper  attention  to  keep- 
ing hia  stocks  in  order  and  posting  np  hia  hooka. 
Bvery  morning,  after  giving  oat  goods  reqnlred, 
the  atorekeeper  sets  abont  entering  the  artielea 
■applied  on  the  previooa  day.  For  this,  if  tha 
worka  be  anfficiently  important,  a  tpeoial  book  is 
devoted  to  each  deputmcnt.  Thia  book  i«  divided 
In  vertical  nolniDna,  the  first  of  which  ia  nsed  foi 
anteringthe  date.  There  are  aa  many  oolnmna  aa 
there  are  different  artielea  nanally  reqaired  by  a 
{iven  department.  The  name  of  each  article  ia  in- 
wribed  above  the  corresponding  oolamn.  The 
storekeeper  baa  aimply  to  eater  in  the  proper 
Doiumn  the  weight  or  qnantity  of  any  article 
supplied  aa  per  check  signed  by  the  foreman  of  da- 
partmanti  to  which  the  book  belong!.  It  the 
pages  are  made  to  contain  30  blank  linea,  a  whole 
month  ioclnding  totals  can  be  kept  on  one  page. 
At  tha  end  of  the  month  the  oolQmns  are  added  np, 
and  thia  givea  the  oouaumption  of  each  articlator 
9ach  deputmant  separately.  This  facilitatea  eoD- 
tidersbly  the  getting  ont  of  ooat  aheela  for  the 
different  kinds  of  work  done.  1  think  It  ia  well  to 
mention  that  if,  for  example,  the  fitting  abop  gets 
oattinga  l^om  the  foandry,  theae  ought  to  be 
procured  through  the  stores,  the  fitting  shop 
book  having  a  oolamn  for  caiting,  and  ao  forui 
for  the  other  departments.  Beaidea  the  books  above 
mentioDed.  the  storekeeper  shoold  have  a  book 
arranged  thus  : — It  is  to  be  divided  in  oolamna,  and 
one  page  ia  haad  lor  each  month.  The  first  column 
receives  the  namea  of  departments  ;  the  other 
colnmna  are  headed  by  the  designation  of  each 
article  used  in  the  worka.  This  book  is  entered  up 
evipj  moDth,  and  give*  at  a  glanoe  the  tctal  con- 
aumption  of  eaoh  article  used  by  the  departmenbi 
and  shown  by  their  aeparate  book*.  It  ia  useful 
for  regolating  pnrchaaea  of  material!,  as  it  ia  eaa} 
when  the  book  has  been  kept  for  a  twelvemonth, 

article.  Lastly,  a  stock-book  muit  be  kept.  It  ii 
divided  into  six  colnmns — viz.,  designation  of 
es,  in  stock  month  endiog,  received  doring 
h,  total  ounsumed  daring  month,  in  stock 
h  endiag.  The  laat  oolamn  ia  the  reault  < 
acting  the  preceding  one  from  total.  Tfa 
m  canevidendy  be  nuidiGed  to  suit "  F,  C.  T.'i 
te  reqoirementa.  I  hope  it  may  be  of  use. 
Coffer. 

[S-2723.]— Bonndlny  Xba  Whlatls  irh«n 
Train*  are  ApproaQblnK  a  SallwaiT  Btktlon. 

I  remember  seeing  some  calcnlatioQ  aboat  th'' 

it  of  wbiatling  on  railwayi 

the  place,  beoaaie  I  know  I  thoa^bt 


total  axpendltnre  la  whlatJiif 
ia  one  cf  the  itema  of  mnnii^ 
i!Oat  tnai  muaii  oe  met  tmtil  aome  other  ayalem  li 
devised.  I  think  it  most  likely  that  the  Btatcaent 
referred  to  Is  very  mneh  of  a  joke.  It  ia  a  poaitift 
faot  that  the  booking  alerks  reqaire  ink  to  atams 
the  date*  on  tickets  \  I  ihould  like  to  know  what 
lithe  ooat  per  annum  for  that  on  all  the  railway* 
in  the  United  Kingdom— and  I  am  not  jokiof.- 
Nns.  Dor, 

[62725.]- FumltTire  Oream^-Some  time  iga 
[  gave  a  aaleetion  of  good  reoipea  tat  "  eittmi.' 
,1io.,  for  oleamng  and  poliahing  fonitnre,  andU 
'-Fnnnyograph''^will  refer  to  liij  indioea  heiuy 
poaiibly  disoover  aomething  that  will  anit  km. 
For  all  ordinary  polished  work  there  i*  BatUif 
better  than  to  wash  the  furniture  with  Inkawarm 
ale  and  when  dry  rub  np  with  a  rag  joat  moiatenad 
with  paraffin  oil.      Any  oolonring  matter  most  Im 

Cat  into  the  wood  in  the  shape  of  stain.  I  doal 
elieve  that  aoj  poliahing  "  oraam  '■  yet  Invented 
will  give  a  lasting  atain  and  poliah  too.— NCX. 
Dob. 

[62726.]— Photograpliio.— If  "  P.  H.  K."  will 
I  lie  tha  pyrc-sulpbite-ammonia  developer,  be  will 
find  it  better  suited  than  is  ferrous  oxalate  for  the 
Utord  plates.  It  ia  a  common  practice  for  aaoh 
operator  to  swear  by  the  particular  developer  ha 
iiiea  ovar  all  otbera  ;  but  It  must  be  borne  in  mind 
the  same  developer  doea  not  suit  all  platea.  Tb» 
Uford  works  best  with  Fry's,  but  with  Beaoh'aisa 
fallara.      An  over-exposed    plate  ia  perhap*  bat 

suited  by  the  oxalate,  but  with   proper  e: 

]>yro.  has  the   advantage.     "■   ' 


leveloper  1 


WiUi  Fn-i 


Beach' 


I  know  f 
id  did  not  make  a^  note  of  th< 
hiatle  when 

Ding  np  to  a  platform  if  they  see  passengers  at 
ing  dose  to  the  edge ;  but  not  otherwise,  d 
they  have  speoisl  instroatioDs,  or  some  teaaot  __ 
be  givcD  why  they  whistle.  The  ooat  of  aac!i 
whiitliag  most  be  an  ioiSDitesimal  amount  in  the 
total  eipenditare  fur  working  any  railway,  and  ii 
not  to  be  compared  with  the  waate  of  ateam  in 
blowing  oQ,  or  m  working  those  vaounm  brakes  ol 
which  we  have  heard  so  mnch  lately.  Whistling 
however,  mnst  cost  aomething,  and  poaaibty  aomi 
of  the  railway  uScial a — adireo(or,pertiaps,aniiaDi 
to  aare  the  aharaholdera'  moaey — may  have  madi 


I  have .- 

.  . ^Dla   of   Abaey'a.     With  F^i 

imply  get  no  piotare  at  all ;  bnt  with 
eeult  is  eioellent.  Another  make  of 
1 1  have  fouDd  to  develop  oDly  with  oxalate 
lodificationa  of  pyro.  being  of  no  me  wfaaterar. 
If  the  oxalate  developer  ia  abnormally  alow,  itm^ 
ncaaibly  be  dna  to  the  ferrooa  snlpaat*  aolnlioB 
having  beooma  oiidiaed.  The  remedy  i«  ■  &wk 
-Intlon.- 3M, 
[62726.1 -PliotOBTaphio—P«rrou»  Oulata, 
■To  8.  BOTTONE.  — A  properljr  expoarf  piotnre 
will  oartainly  not  require  anything  like  twan^ 
'  ites  to  develop  with  ferroni  ozalst*.  The 
following  ia  my  method  of  preparing  the  ferrcm 
iialate  developer :— Take  (A):  Pnre  ferrooa  all- 
phate  (free  from  persalt),  lib.;  distilled  watac, 
IGoi. ;  Keep  in  corked  glass  bottle,  fall  to  the  ooik, 
lidding  water  and  sulphate  whenever  any  is  taken 
iiQt,  to  keep  the  solution  aatarate  aod  the  boCtta 
fall.  (B) :— Potassium  oxalate  (neDtral),  llb.;^*- 
.111^  water,  33oi. ;  keep  ia  corked  bottle,  with  the 
lame  precantioni  aa  above.  For  use.  pomr  ont  in  a 
naasDre-glaas  three-parts  of  the  potaaaium  oxalala, 
md  add  thereto  odc  part  ferroas  salphate  aolatk*. 
If  this  order  be  followed  the  boIdUod  beoomaa  at  a 
lep  orange,  bat  remains  perfectly  bright ;  whila, 
the  oxalate  be  added  to  the  iron  solutioD,  then 
lit  is  a  thick,  yellow  soap,  graphically  described 
/one  of  "ours"  aa  a  "beastly  meaa."  If  yoo 
snapact  your  picture  to  be  orrr-trpoted  addooa 
grain  of  bromide  of  potassiom  to  eaoh  ouneeof 
leveloper;  if  the  pictnre  is  uader-t^poitd  add  to 
achoanceaf  the  mixed  solution  12U  grains  of  a 
niitora  of  finely-powdered  ferrooa  snlphata  aid 
■otatsiHm  oxalate,  in  the  proportion  of  278  narti 
ly  weight  of  the  former  to  181  parts  by  wei^al 
he  latter.  The  used  solution  should  not  be  thrown 
away,  but  put  in  little  bcltlea,  filled  to  the  onk 
^  set  in  the  sun.  Thia  atale  solution  does  exi«I- 
l»ntly  to  atart  the  development  of  pictnras  kmiwa 
to  have  been  too  much  exposed.- S.  BOTTONE. 

[62726.]— PhotOBraphlo-PerrouB  Oxalate 
DeTBloper.- Though  this  question  ia  addiaaaad 
U)  oar  obliging  friend,  Mr.  Bottone,  1  have  takw 
the  liberty  of  replying  to  it,  as  I  have  been  makinf 
a  series  of  experiments  an  tha  devalopmant  of  dry 
platea.  "  P.  H.  K."  aika  what  to  do  with  an  mndw- 
exposed  plate,  and  atill  states  that  hia  negatives  are 
lully  exposed.  An  under-expoaed  negativ*  li 
limplywarthleaa,  as  it  ia  almost  impoaaible  to  prial 
anvihiue  decent  from  it.  I  am  inclined  to  think 
thaf'F.  H.K."haab« 
I  make  up  my  fern 
Satarated  solution  (' 
sata  rated    aolution    <._ 

solution  of  bromide  of  pi ,      

bromide  of  potassium  solution  ia  made  by  dinolr- 
ing  30  eraioa  of  bromide  in  lox.  water.  Th* 
principal  thing  to  attend  to  is  thit  theoxalataJ 
potash  and  the  ferroas  salphate  ahonld  havaaa 
acid  reaction  that  will  just  redden  bine  litaaa 
paper.  This  is  abuinedby  addingto  both  aolvtioM 
sufficient  citric  acid.  When  ordinary  tap  wata  ii 
nsed  in  making  the  aolnCiona,  they  are  oertain  (• 
be  slightly  alkaline.  In  fact,  tha  fanooa  aulphals 
precipitates  slightly  because  of  the  lime  in  tha 
water.  I  have  found  no  difficulty  in  developing  with 
above  solutions,  the  picture  Doming  ont  wall 
and  quickly  with  properly  exposed  platea^ 
I  nae  Ilford  dry  plates,  both  for  ordinary  and 
I  micro-photugrapby,  and  have  obtained  aatisfaalery 
reanlts  with  them.  I  always  soak  tha  plate  in 
!  water  before  developing.    See  that  Ton  really  get 
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"ncatral"  oitlita  of  potub,  >di1  not  the  aoid 
ozilata  whiah  Ii  attaa  {nnooantlf  givta  by  dialers 
for  the  light  itaS.  Piak  ant  iny  ysllow  or  broirn 
orjitali  from  ths  fetroai  inlphmta,  and  only  Enske 
-     "        intitiei   of  thii  Bolutic ■■'    '--        ■ 


ialit«  daT«1op«r 


■mall  qointitiei 
keep.     Tlie  fgrroi 

oUn  rasolta  with  boi ._^ , 

not  lo  well  nDder  ooutrol  u  ths  ppugalliD  de 
TalopsT.  A  pmfaMianil  pbotograplieT  tell)  ma 
howarar,  th*t  tor  auai  wheia  there  i*  i  donbt  si 
to  the  eipoiDca  a  good  plan  ii  to  nta  bait  oU 
ferroua  oialata  dereloper  and  half  freib.  Thi 
half  of  the  newly-miisd  darelaper  ii  kept  in  readi 
net*,  knd  may  be  naiid  it  the  sipoinre  appear: 
Qornrat.  !■  the  ready-mads  dBveloper  aold  by  EI 
wardi  lealty  "  iron"  ?  All  the  adrer" 
have  aaan  ipeaify  alkiliae. — COPPER. 

[SS7S7.]— MonldinK  MuhlBS.— ThU  dapeads 
entirely  on  tbe  angle  at  which  the  ontter  is 
planed.  If  it  were  rMial  it  would  be  lams  ihnp? 
■a  maaldiagj  bnt  if  at  an  angle  (aa  it  ia  neoe^rary 
for  wood),  all  tbe  nndulationa  wonld  be  ciae- 
gerated.  If  yon  will  look  np  any  work  on  airnpTa 
proj action,  yon  will  readily  ba  able  to  do  it.  I 
think  tbe  "Teobnieal  Bdnoator  "  has  aomet King 
Uut  may  anit  If  yon  maiter  ths  piiudpls. — T.  C, 
Briatol. 

rG2T29.] — LoK  ont  of  Joint  kt  Enaa. — Let 
*'  Aaiiona  Inqnitar  "  write  a  note  to  Mr.  J.  L. 
Vi^ii,  obemiat,  &b,,  Hidanmrnsr  Norton,  Some raet- 
■hite,  who  haa  jaat  been  to  London  with  bia  i^hild 
to  a  apaaiiliit  who  ha*  dona  wondera,  and  uk  for 
kddreu  of  the  same.  In  the  meantime,  gently  rub 
tbe  plaoe  wilb  spirit — methylated  apitit  of  wins  ij 
the  cheapeat— Wk.  Uobken. 

[62729,]— Log  Ont  It  Zneo.— I  wonld  rlrciui 
the  eSeot  of  amputation.  Search  the  rDadBid<^>. 
±a^  tor  the  "  mame-ear  ohiokweed,"  a  imall  and 
rough  plant,  aa  if  duaty  all  over.  I  forget  iu 
botanieal  name,  bnt  It  ii  not  the  pretty  green  ohiak- 
waad  that  we  giTe  ti  birda.  Break  into  small 
pieces  a  ooapla  of  handfala;  aimmar  these  in  a 
oleau  Tsuel,  with  a  Inmp  of  lard,  over  a  ■Ion'  fiiE 

ponltice  all  round  tbe  knee,  and  renew  it  tw].:c  c 
day.    PenoTere  in  applying  it  for  [4  or  Id  d&ya 
If  there  then  be  no  improTamsnt,  I  wonld  decidt 
that  it  will  not  aare.    Haa  tbs  patient  beeo  rubbed 
with  gooie-greaae  P     It  alao  baa  baan  knovn 
work  wonders.     To  effeot  btbu  the  alighteat  i 
provement  after  so  long  and  trying  a  psriud  n! 
anSeria;;,  very  much  patieaca  and  peraaTsiaaoe  will 
be   required ;  perfect  rait  for  the  limb,  yet  iivih 
»ir  for  the  body,  aod  Jndialoui  nedlaal  treatment 
too,  for  it  ia  erident  that  (he  Ii  oonititntioni " 
weak.    Canahanotget  aaanin-palient  of  the  I. 
don  Temperanoe  Hospital,  Ham pitead -road  ?     ' 
«leTar    docton  oonnectad   with   it  have  been  ' 
eenful   in   a   great   many   oomptioatad   caaei 
H.  O'B. 

[62733.]-TonliK  PrlnU.  —  Rsadr  Hm*iti___ 
paper  ia  rather  apt  to  be  wanting  in'  the  parity  of 
tta  whites.  Bnt  if  ths  white  turn  pinkiah  iu  -" 
Oftaee,  yon  may  anipect  yooT  washing  water  to  c. .. 
tain  sithei  ammonia  or  hypo.,  or  peihapa  both.     !)o 

Sin    ose   an   old   hypo,   diah   to   waah   in ;'     " 
OTTOKE. 

[82733.]— Toning    Print*.- Are     you    cei 
that  joartoningbalh  la  right?    Ses  that  thf 
no  acid  in  it.    TsEt  it  with  iitmua  paper,    i 
■■me,  of  Donrie,that  yon  have  not  allowed  the 
bath  to  gst  oontaminatad  with  hypoanlpbita. 
the  folloiring  toaiog    bath :— Chloride   of    guld, 
7igt. ;  acetate  of  soda,  }oi. ;  water,  1  qnart,    ' 
for  two  or  three  days  before  uaing,  ahal[iD( 
bottle  frequently.       Gold   bath    must  alwaf.    ._ 
kept  in  the  dark.    I  hare  never  bad  any  difficulty 
tn  toning  with  thii  formula.    Pink  oolour.ln  purts 
whiah  oiuht  to  be  white,  often  arisea  from  ei- 
amfning  the  print*  while  printing  In  too  alroag  s 

light COFPEB. 

[63TS4.]—Xuwlr«.— Carbolic   aoid^^    Bot- 

TOKB. 

[62736.1- Indnotlon  Coll.— If  the  oondeneer 
ia  not  well  eonnected  to  primary,  yon  wonld  get  s 
large  ipark  at  the  oontact  breaker ;  peibaps  cbia 
it  what  ii  the  matter.— PBI  NCI  PI  A. 

[62736.]— Inanotlon.OotL— The  (aulUare  two- 
fold: lit.  The  BOndenaer  is  inferior  J  the  inaulaticn 
being  defective,  allows  the  "  extra  "  current  uf  the 


toTOaa  eaoh  end  of  oylindei,  and  bore  a  Jin.  or  lin. 
hole  la  central  line  of  aylinder  in  tbaia  platsa  : 
then  plaoe  a  boring  bar  between  centre*  and 
ihroogh  cylinder  and  plates.    Yon  may  then,  with 

uoonut  of  pitianoe  and  labour,  bore  it  oat 

,  but  TOO  will  have  to  turn  the  bar  with  a 

wrenoh,  and  feed  cylinder  with  a  lavar  oi  aiirew. — 
T,  C„  Briatol, 
[62739.]- 

menaioni  of  his  half  horae-powi 
there  is  no  doubt  he  ooold  bore  it  out  in  time,  the 
being  the  moat  important  coniideratlon.  I 
e  that  "  Euez  "  ia  a  ikilled  hand.  If  not, 
ot  unlikely  that  he  will  apoil  the  job.  It 
would  be  a  aimple  matter,  comparatively  apeaking, 
ith  back  gear  ;  but  as  auch  a  job  should  be  done 
'ell  if  attempted,  why  not  get  it  done  properly  by 
thoae  who  can  do  it  7— Selim. 

[62741.] —OunerM  without  Lonaea.— These 

e  aimply  proyided  with  a  minute  aperture  in  the 

portion  facing  tbe  object  to  be  pbotograpbed.    No 

J  .1...  ,g  needed,  aa  the  piotnro  will  alwaya 


by   Kngliil 

Mraton  alio  with  theae  iuatmmeats,  and  aom 
._iree  years  ago   Capt.  Abney  pointed  out  thei 
■dvanta^ea  and  defeota.^S.  BOTTO.'IE. 
[6! 
lAt  .... 

□ly  thing  to   be  notioed  _    ___ 

plate  ia  to  the  pinhole,  the  smaller  will 


object 

igle  of 

will  be  wider.  Thai,  with  a  good  l-plate  tourist's 
camera  a  pinhole  photo  osn  be-  taken  with  either 
4in.  or  16iu.  fuona.  J.  G.  Briaco  ii  mistaken  in 
thinking  that  pinhole  oameras  without  lenses  can 
only  be  nscd  for  brightly- lighted  view*.  It  ia 
merely  a  queation  of  the  length  of  time  of  eipo- 

■poken  of  in  tbe  French  report*.  Ot  course,  for 
pbotoa  with  moving  objeota,  or  with  trees  on  a 
windy  day,  pinholea  are  ot  no  use,  bnt  for  arohileo- 
tnral  lubjeoti  they  will  do  as  well  aa  tbe  leni,  only 
give  tbem  time.— B.Sc,  Plymouth. 

[62741.]— Ouneotwlthont  tttna,— Mr  Briaoo 
is  quite  rigbt  whsn  he  says  that  this  "savours  ot 
tba  card  and  pinhole  dodge,"  bat  aurely  he  knows 
'hat  oterv  obisat  is  in  foom  at  tbe  same  time.  The 
-jbjeot  was  mentioned  in  Vol.  XLIII.  pp.  239, 
BD7, 330,354,  and  iathe  I^oloj/raphic  ytwi  Almanac, 
or  Ytar-iookofPholofraphf  for  1887,  there  Is  an 
impresaion  from  a  process  blook  of  a  well-known 
building  in  Paria,  reproduced  from  a  photograph 
taken  by  a  "pinhole  camera,  II  is,  of  eourae, 
better  to  use  a  tens,  but  tbe  "pinhole  dodge"  ia 
very  uaefnl,  and  enables  amatenn  to  obtain  pio- 
tuiaa  without  the  expense  ot  a  leni.  From  the 
Journal  de  t'Induilrie  Fholographigut  I  learn  that 
HH.  Dehora  and  Dealandies  hsve  invented  a 
camera  furnished  with  a  rariety  of  pinholea  of 
accurately  mcuured  dimeniiona,  whiah  ia  oon- 
atmcted  for  taking  bath  ordinary  and  stereoaoopic 
views.  By  means  of  a  rotating  diac,  ad^  particular 
pinhole  can  be  bronght  into  play.  With  pinhole 
cameraa  the  widest  poaiihte  angle  is  included,  the 
images  are  entirely  free  from  distortion,  and  sre 
always  in   facua,  whatever   the   diatance  of  the 

Einnd-gliaa  from  the  pinhole.  It  must  be  remem- 
rsd  that  the  pinhole  camera  eoables  quite  a  large 
view  to  be  taken  from  close  quarters,  and  archi- 
teotural  atudenta  >nd  other*  are  u>iug  it  exten- 
sively, tor  they  do  not  require  artlalia  photoBrapha 

That  is  to  say,  it  is  immaterial  to  them  whether 


nd  detail,— VlDBO. 
[6ST4I.]^uiiera  without  Luu.- Mr.  Briaoo 


may  probably  find  a 
following  eitraot  from  a  oom 
Prof.  B.  Slebbing,  of  Paria,  t>: 
^  i'SWojrapiy  for  .' " ' 


on  made  by 
liih  Jsumd 
>t  clear  where 


[62738.]- Piano  Wreat  Plank.  — "  Apollo" 
Mica  a  queation  about  a  metal  "plank."  Ii  is 
tetter  to  eall  it  a  metal  plate.  What  ia  il  fur, 
appearance  or  strength '/  With  very  rare  emep- 
tiona  they  are  catch- penniea.  beiog  totally  naeleea. 
If  "Apollo"  will  »ay  what  hi*  pUte  is  for  1  will 
anawer  him,  but  if  the  piano  ia  for  hia  own  ate  i 
should  say  don't  trouble  to  put  it  in.  Iftbe  pUnk 
will  not  stand  without  a  plBie  it  will  not  w  Ith.— 


'  meeting  of  the  Photographic 
Domeiy  or  raris.    Prof.  Stabbing  aays : — "  Soma 

Eroofa  ware  sbown  obtaiaed  in  a  camera  without  a 
ina,  whioh  were  very  good — eiposnrc  varying 
from  fifteen  seconds  to  three  minntes.  If  I  re- 
member right,  our  mutual  friend  Handeraon 
exbibited  aome  proof*  obtained  by  him  to  the 
London  and  Provinatai  Photographls  Attociation, 
stating  the  aire  of  the  hots  with  which  he  worked, 
I  bear  upon  this  point,  a*  aeveral  amatenn 


bringiug  it 


ba  advantages 


Firstly,  no  erpenae  tor  the  purchase  of  a  valuable 
lens;  secondly,  no  fear  of  ita  breakage,  aa  well  ai 
that  of  the  gruuud-glas!,  tbe  latter   being  wholly 

discarded,  a*  every  objt   "  '"  ~  ' "'  "" 

time  ;  thirdly,  a  larger 


,     .,-.„ „--  ..  aheembraoed  than 

bv  the  generality  of  Unset  (90°),  which  permiu 
ptiotographs   of   ubiec^  ^   ^'   obtained   which 


formerly  we  hardly  hoped  for — ancb  aa  the  imagft 
of  a  church  in /u^aituated  ina  narrow  Itreet,  tba 
interior*  ot  monuments.  An.,  whiah  oan  now  be 
obtained  by  thi* 

leaat  ad  vintage,' no  deformation-^ 

Bvarything  ia  mathematicaQy  correct,  thai  randai- 
ing  enlugementa  possible."- T.  B. 

[62742.]— IiMlanoha  Ztnoa— do  tber  B*- 
qnlra  Amalgamation  oi  Not  P— Theoretieallv 
the  amalgamation  of  Leclanchri  sine*  ia  not  wanted, 
there  being  no  acid  in  the  cell,  bnt  practice  reoom- 
nenda  the  amalgamatiuo.  During  the  use  of  the 
lell  tbe  sine  aurfaoe  ia  getting  rough.  By  change 
of  temperature  these  rough  spots  become  the  seata 
,._.!.. i_i  . .: —       ._  anialgamaled  line 


e  the 


and  f 


sit  falls  on  the 


undiminitbsd  surfac  , 
bottom  of  the  glssa.— A  Dti'; 

[62746.]-  IndUrubber  Alr-Balla.- The  fol- 
lowing, eitraated  from  So.  319,  anawer*  thia  query. 
"  They  are  cut  oat  witb  a  pear-*haped  punch  from 
le  aheet  indiarnbher,  which  la  donbled  and 
warmed.  The  rubber  is  nied  in  different  thick- 
les,  according  to  sise  of  ball*.  It  only  a  few  an 
it«d,  they  could  be  ent  out  with  a  psir  of  ahean 
,._i.eighth  of  intended  siia).  The  edges  will  ad- 
here, and  must  be  joined  by  hammering  on  a  flat 
surface,  after  which  they  mnit  be  dippM  in  i  bath 
ot  bisiUphida  of  carbon  to  valeanise  them ;  let 
them  drain  and  dry,  sod  blow  them  up  with  a  pair 
of  bellows  with  a  small  pipe  afBied  to  the  noiila 

•- ibber  tube.    You  will  be  aure  to  burst  a  few 

tt,  but  experience  will  show  bow  large  they 
will  go  to.  If  yoa  want  them  oolonred,  yoa  muit 
place  the  colonr  required  under  the  bellowa,  and 
they  will  take  it  up  and  blow  it  in.  Common  eoal 
gas  will  oauae  them  to  ascend,  and  they  will  travel 
milea.— C.  T, 

[62747.]— Stlvorlng  Qlau.— Several  rwsipaa 
for  ailvering  glass  have  been  published  in  the  baak 
Tolnmes  of  the  BiKOLISH  MECHANIC;  bat  Ida 
not  tbiak  there  ia  any  better  method,  all  thinga 
considered,  than  the  folluwing.  which  much  le- 
semblea  the  pcucaas  described  in  Browning'* 
"Plea."  Makeup  the  following  three  solutions: 
—A.  Nitrate  of  silrsr,  9U  graina  ;  diatilled  water, 
4oi.;  dissolve.  B.  Potash,  1  drachm;  distilled 
water,  Boi.  I  drachm ;  dissolve.  C.  Sugar  of  milk, 
Jos. ;  distilled  water,  2tui. ;  dissolve.  To  mix  tba 
aolDtiona,  take  solution  A,  lot.,  then  drops  of  an- 
monii  aa  stated  in  Browniog'a  "  Flea."  Solation 
B,2oi.,more  ammonia.  Aod  distilled  water  7di. 
Now  drops  of  aolatioa  A  (as  per  Browning'* 
"  Pisa  ").  Clean*e  the  spoonlnm,  oaing  plenty  of 
strong  nitric  acid,  and  waah  well  with  water  after- 
wards. Now  take  loi.  of  aolntion  C,  and  mix  with 
7oi.  of  diatilled  water,  and  add  this  to  the  pre- 
viously-prepared solution,  Btirriug  it  well  with  a 
bit  of  glass  rod,  and  suspend  the  speculnm  aa 
quick  aa  posaible.  Solution*  A  and  C  mnst  be 
filtered.  It  will  Uke  the  sugar  of  milk  from  twenty 
to  thirty  hours  to  diisolvc,  unless  the  bottle  i* 
stood  in  warm  water.    Mr.  Brashear  baa  an  im- 

e roved  prooess,  which  was  riven  some  time  ago; 
ut  possibly  tbe  querist  will  bnd  the  above  aatis- 
factory.— S.  L.  ii. 

[62748.]  —  Photo-Xioroprapliy-  —  In  my 
opinion  the  best  plan  is  to  determine  accurately,  by 
the  eamera  lucida  and  stage  miarometer,the  actnal 
>iia  of  object  photographed.  It  is  then  easy  to 
compare  the  result  of  thia  operation  with  the 
photographic  picture  obtained  on  tbe  gronnd  riaaa 
soreen,  or  better  on  the  photograph  to  print.  Tbi* 
method  does  sway  with  all  oonaidaration  of  length 
of  tube,  extenaion  of  camera,  ia.  The  meaanre- 
ment  of  theae  lengths  ia  no  saay  matter,  and  should 
be  avoided  when,  as  in  the  preaent  oa*e,  easier 
means  are  at  hand.— -COPPER. 

[6Z74D.]— Iisolanahe  Zlnoa.— They  are  nsnally 
amalgamated ;  bnt  they  actually  work  jnat  aa  well 
withont  amalgamation  in  all  batteriea  wherein  a 
salt  ia  employed  instead  of  an  aoid.- S.  BOTTONK. 


very  rarely  di 


int  it 


prevent  the  formation  of  crystals  on  the  loda— 
Nun,  Dob. 
[627&4.]— Dsteotlon   ot   Copper.— Diuolve  a 

small    quantity    (say    two   grammes)    in   slightly 
diluted  nitric  aoid;  dilute,  add   sodium  salpbate 
solution  nntil  it  will  precipitate  nothing  more,  and 
then  filter.     Divide  the  filtrate  into  two  portion*  ; 
to  one  add  ammoniam  hydrate — a  blue  precipitate 
soluble  in  excess  ut  ammonia    indicatea   copper ; 
into  tbe  other  dip  a  strip  ot  polished  iron,  which 
wiU  become  coated  with   a  Elm  of  metallic  copper  •• 
if  thia  metal   Is  present.    If  there  is  only  atrai-«e<- 
leave  the  iron  in  the  liquid  for  leversl  honthat  an 
Pbin'CIFIA.  rubbed  on 

162754.1  —  DetBotlon  of  Ooppa- '"'  ^P  4^ 
metal  wUl  not  be  found  in  any  q,-<ile  .t"  e?ltij«{y) 
mercial  red  lead,  it  is  necoasarv»«>nti^M  aflame/ 
sufficiently  Isrge  sample,  sa^  ^ 
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S laced  in  a  beaker,  and  treated  with  nitric  acid 
ilnted  with  its  Tolume  of  water.  It  must  be 
noticed,  however,  that  the  whole  of  the  sample 
will  not  dif  solve,  part  of  the  red  oxide  being  trans- 
formed into  brown  oxide,  which  is  not  soluble  in 
nitric  acid.  In  order  to  dissolve  all  the  oxide  of 
lead,  a  few  crystals  of  tartaric  acid  are  added  to 
the  solution  in  the  beaksi^.  This  will  cause  the 
sample  to  dissolve  rapidly.  When  all  is  dissolved, 
except  what  earthy  matter  mav  be  in  the  substance 
(sand,  sulphate  of  barium,  ac),  the  solution  is 
evaporated  slowly,  and  when  nearly  dry,  dilute 
sulphuric  acid  added.  The  evaporation  is  now 
proceeded  with,  and  carried  on  till  white  vapour  of 
sulphuric  acid  is  given  off.  Care  must  however, 
be  taken  not  to  drive  off  all  the  sulphuric  acid.  By 
this  time  the  HNO.  will  have  been  completely 
eliminated,  and  all  the  nitrates  transformed  into 
sulphates.  Dilute  with  cold  water :  the  sulphates 
will  all  dissolve  with  the  exception  of  FbSO^, 
which  is  practioallv  insoluble  in  water  containing 
H2SO4.  Filter  off  the  PbSO^,  and  if  a  quantitative 
estimation  is  required,  wash  thoroughly  with  water 
containing  a  little  H^SOf.  Finish  washing  with 
alcohol,  BO  as  to  eliminate  the  last  trace  of  H3SO4 
fromi  filter.  The  liquid  filtered  from  PbSO^  will 
contain  all  the  copper  in  sample.  Evaporate  this 
liquid  to  a  small  volume,  and  add  liquor  ammonias 
till  the  smell  of  H3N  is  easily  perceptible,  and  a 
small  proportion  of  carbonate  of  ammonia,  bhould 
there  be  any  copper  present,  the  liquid  will  assume 
the  characteristic  blue  colour  of  the  double  salts  of 
copper  and  ammonia.  If  any  oxide  of  iron  be 
precipitated  by  the  ammonia,  it  is  desirable  to  re- 
dissolve  this  precipitate  in  HCl,  as  it  may  have 
carried  down  with  it  some  small  proportion  of 
copper.  This,  however,  would  only  be  necessary, 
if  It  is  intended  to  make  a  quantitative  estimation 
of  the  copper. — COPPER. 

[62755.] — Bnmer  for  Injector  Furnace. — 
**Mons"  forgets  to  take  into  consideration  the 
quantity  of  air  delivered  by  the  blowing  arrange- 
ment, and  on  the  quantity  of  air  which  can  oe 
delivered  into  the  furnace  in  a  specified  time  de- 
pends the  power  of  the  arrangement.  The  pres- 
sure of  air  is  in  itself  of  no  importance  whatever, 
except, in  so  far  as  it  is  of  assistance  in  deliverinff 
the  quantity  of  air  required.  The  small  jet  and 
open  end  are  used  for  the  simple  reason  that  with 
a  high-pressure  blast  only  one-fifth  of  the  total 
air  required  needs  to  pass  through  the  blower. 
This  enables  a  comparatively  lar^e  furnace  to  be 
worked  at  a  high  temperature  with  a  very  small 
blowing  arrangement.  **MonB"  only  needs  to 
compare  the  size,  power,  and  cost  of  his  present 
blower,  with  the  orainary  small  foot-blower  gener- 
ally supplied,  to  be  further  satisfied  as  to  the  reason 
why  the  present  pattern  is  selected  where  power  is 
not  available.  The  original  injector-furnace  was  de- 
vised and  made  by  Mr.  Alfred  Lutsohaunig,  of  Liver- 
pool ;  this  had  a  dosed  end  precisely  as  **  Mons  "  now 
uses,  and  a  large  and  costly  blower  was  required. 
Mr.  Lntschaunig's  burner  was  vertical  underneath 
the  crucible,  which  was  supported  by  a  tripod 
stand  ;  this  stand  was  constantly  becoming  fused, 
dropping,  and  often  oversetting  the  crucible,  ana 
the  whole  arrangement  was  cumbrous  and  expen- 
sive. I  remodelled  his  furnace,  placed  the  burner 
at  the  side,  giving  a  firm,  steady  base  for  the 
crucible,  and  by  using  an  open-end  burner  and 
high-pressure  air  jet  reduced  the  size  and  cost  to 
less  than  one-fourth.  By  making  the  furnace 
bodies  of  a  specially  porous  non-<x)nductor,  I 
doubled  the  power  and  speed  of  working,  and  the 
furnace  remains  now,  alter  10  years'  experience, 
practically  in  the  same  form  as  at  first.  The  germ 
of  the  idea  of  what  I  consider  is.  and  always  has 
been,  the  most  perfect  laboratory  furnace  ever  de- 
signed, certainly  came  out  of  Mr.  Lntschaunig's 
furnace ;  bnt  in  his  form  the  size,  cost,  and  general 
arrangement  were  such  as  to  prevent  its  ever 
coming  into  general  use.  For  special  purposes, 
where  power  for  blowing  is  available,  I  have  fre- 

auenUy  made  burners  with  closed  ends,  in  which 
tie  whole  of  the  air  required  is  blown  in  through 
a  large  jet,  and  in  some  cases,  where  the  gas  is 
delivered  under  a  very  heavy  pressure,  I  utilise 
this  pressure  to  draw  in  the  required  air  supply  ; 
in  fact,  we  are  now  making  a  ourner  to  consume 
200c.ft.  of  gas  per  minute  =  12,000c.ft.  per  hour, 
in  which  the  gas  will  be  delivered  by  a  Roots 
blower  under  a  pressure  of  21b.  per  sq.in.,  and  the 
whole  of  the  air  supply  requiiea  will  be  arawn  in 
by  the  force  of  the  gas  blast.  The  system  admits 
of  many  variations ;  but  I  believe  the  present  one 
is  the  only  form  in  which  it  can  be  carried  out  in 
a  compact  and  simple  form  at  a  very  small  cost. — 
Thos.  Fletcher. 


At  the  factory  at  Castleton,  United  States,  there 
*>  .are  manufactured  between  two  and  three  tons  of 
tl^'A  tal  cards  a  day  all  the  year  round.  The  largest 
gliMi^  ever  filled  for  one  city  was  4,000,000  cards,  or 
qlamond  ^.velve  tons  of  paper,  for  New. York.  They 
are  thlVWll  •^000,000  cards  a  month.  Chicago  comes 
on  the  claM  *^»ut  3,000,000  cards  in  the  same  period. 
wonld  Mad  here  thaoM  oOO  postal  cards  manufactured 
MoneMled  irosJd  be  beft  use  is  increasing  daily. 
I  gMther  tbJM  £tom  mO^ 


UNANSWERED    QUERIES. 

<»* 

f%§  mtmhtn  and  tUlti  <ir  fuerUi  wMeh  rtmatn  umm- 
ntertd  for  /he  wek*  art  inserted  in  this  list,  and  if  atUl 
unanntered  are  repeated  four  wedte  afterward*.  We  trust 
our  readers  wUl  look  over  the  ttet^  and  tend  what  ii\formation 
thejf  can  for  the  ben^  ^f  their  feUow  eontrOutort 

68SS1 .  Watch  Pivoting,  &o.»  p.  231. 

6S348.  Weighing  Machines,  S31. 

63844.  Hand  Bells,  S31. 

6S347.  Barbotine  W^ork,  S81. 

63354.  Bobbin  Making,  S31. 

63366.  Mirror  OalTanometer,  331. 


63513.    Telephonic,  p.  339. 

63517.    Befleotiog  Galvanometer,  329. 

63530.    Problem  for  "  Vladimir,"  339. 


QUERIES. 

•  •• 

[68767.]— To  Uicroscopists.— Wrought  iron  under 
vibration  becomes  brittle  when  the  direotion  of  the 
vibration  is  alright  angles  to  the  length  of  the  piece— e.g., 
railway  axles,  bnt  not  piston  rods.  This  is  sapposed  to 
be  due  to  a  change  in  the  axial  direction  of  the  crystals  by 
a  rearrangement  of  the  molecnlra  destroying  the  bond  or 
interlacing  whioh  gave  the  original  strength.  It  is  also 
supposed  by  some  that  flbrons  iron  at  rest  tends  to  revert 
to  its  original  crystalline  state,  and  may  become  cryatal- 
line  in  coarse  of  time.  Oan  any  of  your  ccntribators  refer 
me  to  microscopical  or  other  investigations  into  this 
matter?  Highly  magnified  views  of  fraotared  surfaces 
wonld  be  very  laterestiog  to  many  readers  of  the  **  E  M.," 
particularly  as  bearing  npon  the  molecular  struotare  of 
fibre  V.  orystaL— €.  L.  G. 

[6S768.]-Optical  Et^ots  of  Saturated  Alr.- 
The  bouse  wliere  I  am  linng  is  some  eight  miles  from  the 
Brecon  Beacons,  the  highest  monntain  in  South  Wales,  and 
during  the  preparations  for  the  jubilee  bonfire,  I  had 
occasion  to  watch  the  men  and  mules  taking  the  supplies 
up  to  the  top  to  form  the  pile.  On  the  evening  of  the 
Jubilee  I  looked  through  a  telescope  to  see  the  pile  for 
the  last  time,  but  I  could  hardly  discover  it,  as  the  hill 
appeared  to  iMve  sunk  beneath  the  herbage  intervening  on 
a  cemetery  between  my  house  and  the  Beacons.  Tester* 
day,  the  4th  inst.,  I  was  astonished  to  find  that  the 
Beacons  had  risen  much  higher  than  usual,  and  I  took  the 
opportunity  to  roughly  find  out  how  much.  Ifappears  to 
have  risen  from  one  and  a  half  to  two  degress.  I  would 
like  to  know  what  connection  there  is  between  it 
and  rain,  or  the  saturation  of  the  air,  for  last  night  we 
had  rain  for  the  first  time  during  four  weeks,  and  if  the 
saturation  of  the  air  does  cause  such  apparent  rise,  does 
the  distant  hill  rise  in  proportion  to  the  quantity  of  water 
in  the  air  7— Brtn. 

[63769.]— Expaneion  .Valves   of  Horizontal 

Bnffinee.— win  any  of  our  numerous  readers  kindly 
volunteer  a  little  elementary  lastmotion  ootteexpaastoD 
valve  of  ordinary  horlsontal  engines  ?  Its  action  in  con- 
juetion  with  the  slide  valve,  Ac.?- ONS  Willing  to 

LlARlf. 

[62760.]— Finlflhlnff  Brass  Oastlnffs.— Will  some 
reader  please  assist  ?  I  nave  about  6,000  brass  castings  of 
the  foUowing  shape  to  finish  in  the  oheaoest  and 
quickest  way— filing  will    be   too  slow.    I  have   steam 


dynamo.  ISOc.p.,  and  the  quantity  and  sise  of  win? 
Should  I  have  to  put  extra  wire  on  machine,  for  lOOjd . 
of  leads  and  could  I  charge  accumulators   from  itS- 

GWALIA. 

[68764.]— Loose  Spokes.— One  of  the  spokes  of  the 
large  wheel  o(  my  bicycle  is  very  loose,  the  worm  of  the 
hole  in  the  hub  being  gone.  They  are  direct  spokM. 
What  oan  be  done  to  it  ?— 0.  Y. 

[63765.]— Slide  Valve— To  "T.C.,"  Bri3Tol.-i 
am  exceedingly  obliged  for  your  reply.  The  poiti  of 
ovlinders  are  |in.  wide.  The  throw  of  eooentric  is  fin. 
the  travel  of  valve.— W.  J.  J. 

[63766.]— Miners'  Tools.— To  **  Jl,  Liverpool"  151> 
Others.— Will  those  with  practical  experience  plesss 
give  weight  and  particulars  of  sledge  hammers  in  ordinary 
nae  on  the  Australian  diggings  ?— QUBKNSLA.VD. 

[63767.]— Kechanlcs.— I  wish  to  raise  the  weight  W 
to  a  height  corresponding  to  the  circnmference  of  tbe 
pulley  P,  by  means  of  the  knob  or  handle  H  on  the  face  of 
toothed  wheel  T.  T  acts  on  the  pinion  N  which  is  fixed 
on  the  axle  of  P.    The  handle  H,  and,  of  conrse,  T 


can  onlv  be  moved  a  distance  equal  to  one  quarter  of  the 
circumference  of  T  to  H,  therefore  the  pinion  has  only 
one-fourth  the  number  of  teeth  which  T  has.  Am  I  work- 
ing on  correct  mechanical  principles  P — J.  Tatlotl 

[63768.]— Eleotro-Platinff.— I  have  a  solution  of 
of  which  this  is  the  formula  :  Chloride  of  gold  6gr.  +  tot. 
of  water  (distilled),  and  ferrooyanide  of  potassiam  ISgr., 
From  this  solution  used  in  000  junction  with  one  Daniell  esll 
I  obtain  no  rranlt  in  the  way  of  plating  with  gold  asmall 
and  properly  cleaned  silver  object.  My  solution  of  anrie 
chloride  is  not  concentrated  enongh  I  fear,  and  ii  my 
battery  power  great  enough,  or  where  am  I  at  fault  f  I 
may  say  the  only  result  I  do  get  is  a  complete  and  thonogb 
blackening  of  the  silver  object — J.  K.N. 

[63769.]— Busty  Watchmaker's  Xiathe.— I  have 
in  my  ponseMion  a  Sin.  centre  watohmakerls  lathe  with  fly* 
wheel,  chucks.  Ao. — the  maker's  name  is  engraved  on  side 
**  im  Heinemann,"  whioh  I  should  think  was  Oermtn.  I 
should  be  grateful  for  any  information  about  it.  Has  bcea 
lying  by  for  some  time  and  got  rnstj.  Woald  any  reader 
kindly  inform  me  best  way  to  free  from  maL — J,  C. 
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^"lit^t.  How  should  I  proceed?  A  and  B  must  be 
parallel  with  one  another,  (a)  must  also  be  finished .  A  ^in. 
hole  bored  true  must  pass  through  the  two  plates.— 
R.L.H. 

[63761.]  —  Card  Wire  Kaohine.  —  Will  any 
mechanical  reader  kindly  tell  me  who  invented  the  card 
fillet  machine,  and  describe  mode  of  getting  the  necessary 
crown  wheel  for  any  given  card  fillet,  and  if  there  is  any 
book  on  the  above  subject  ?— Auckps. 

[63763.]— Moantinff  Ordnance  Kaps.— I  have 
lately  attempted  to  mount  Utanfocil'fr  ordnance  maps  for 
the  pocket,  but  can  only  obtain  an  imperfect  adhesion  of 
the  map  to  the  canvas.  Have  used  ordinary  calico,  washed 
and  stretched  on  board  ;  bookbinder's  paste,  which  has 
been  left  on  pieces  for  a  minute  before  mounting,  and  then 
the  whole  has  been  subjected  to  an  even  screw-premure 
between  sheets  of  blotting  paper.  Yet  on  removing  I  find 
the  edges  and  corners  still  loose,  and  the  pieces  may  be 
torn  off  without  difficulty.  If  this  should  meet  the  eye  of 
one  who  has  been  more  successful,  I  should  be  glad  of  a 
hint  as  tocHuae  of  failure.- Viator. 

[63763.]— Dynamo.— To  Mr.  Bottosk.— Would  you 
kindly  give  me  dimension?,  size  and  sketch,  of  an  A  Gramme 


[62770.] -TTnitiner  Oarbon  to  Brass.— One  of  the 

carbons  of  a  mercury-bicnromate  bottle  batter>  which  I 
use  for  an  induction  coil  has  broken  oS  from  its  socket. 
Will  any  of  "  ours  "  tell  me  how  to  unite  again  ?  I  tried 
to  solder  it  with  spirits  of  salt,  but  failed. — QsiiVAjrisM. 

[62771.]— Past  Phases  of  Moon. — Is  there  say 
book  which  gives  these  during  present  century  7  If  not. 
how  should  I  proceed  to  oalcnlate  moon's  age  and  hoar 
of  rising  at  Greenwich  for  a  given  date  ? — P.  R. 

[26772  ]— Lima  Half  Orowas.  —  I  hare  a  hilf 
crown  of  George  11.,  dated  1746,  in  very  good  ooodition. 
Immediataly  un<ler  the  bust  of  the  king  is  the  word 
'*  Lima,"  in  large  letters.  Uan  any  of  our  readers  kindly 
explain  its  presence  ?  On  referring  to  Jlaydnls  **  Book  of 
Dates,"  I  find  that  an  awful  earthquake  ooourred  at  Ums, 
38  October,  1746.  Oan  the  English  Government  have  nude 
a  grant  of  money  in  aid  of  the  distress  and  disaster  aad 
struck  the  name  ''  Lima  "  upon  the  coinage,  and  that  this 
half-crown  may  be  one  of  the  issue  ? — Cyqkus, 

[62773.]— Sundial.— Would  any  of  your  readers  kindly 
tell  mc  how  to  graduate  a  horixontal  snndial  of  the 
peculiar,  bnt  probabbly  well-known,  cross  pattern  ?  It 
consists  entirely  of  a  horizontal  surface  and  a  solid  cnw 
which  leans  to  the  south,  at  apparently  the  asms  aagto 
at  which  the  ordinary  style  leans  to  the   north.— Tan 

KBEPBB. 

[62774  ]-Oartwrlffht's  Plane.  —  I  write  for  hi 
formation  respecting  a  plane,  seen  in  a  ooantry  esrt> 
Wright's  shop.  Its  use  being  for  stripping  shavings  so 
that  they  ourl  in  the  working  of  the  plane.  The  same  tool 
woald  be  used  for  making  pipe  lights,  fire  ornaments,  aad 
other  fancy  articles.  I  read  the  pArtioulan  in  one  of  oar 
back  numbers  in  Rio,  but  I  liave  lost  that  number -4sj 
six  months  back.  If  any  of  "  Ours**  will  kindly  describe 
the  tool  I  shall  feel  greatly  obliged.— Bio  O&aHDA. 

[62775.]— Deafness. —To  "Eos.**— I  am  glad  yeo 
noticed  my  query  of  last  week.  My  deafness  oame  npoa 
me  about  three  months  ago ;  it  may  have  been  oaa«ed  by 
a  slight  cold  I  had,  but  have  had  worse  oolds  than  that 
which  did  not  affect  my  hearing — was  assuredly  not  cusel 
by  any  of  the  other  matters  you  mention — no  deafness  in 
family — can  just  hear  watch  if  |in.  from  ear,  not  at  sQ 
if  an  inoh  away,  other  «ur  all  rignt — have  used  Needam'i 
essence  for  deafness  and  noises  in  ear  for  a  nuuith  wttb 
no  effect — have  now  something  from  a  doctor  to  drop  in 
ear— no  good  results  yet,  and  do  not  expect  mnch  as  the 
other  stuff  was,  I  think,  better.  I  had  a  kind  of  qaiverlnj 
of  a  nerve  behind  ear  sometime  before  deafness  came  oa 
making  a  buzzing  noise— have  now  a  dull  singing  noiM 
alwavs-there  is  a  very  slight  stiffness  orfolncss  aboet 
ear,  but  no  pain  and  no  swelling  at  all  to  notloa.  Shall  be 
pleased  to  hear  further  from  yon. — J.  OoaTBS. 

I     [62776.]-SprinffS.~Would   Mr.   Bottooe  or**T.C. 
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SHiloC  help  Ed  a  to  soTnoklDd  alaprlng  powBTT    I  wnn 


[ai7-7,]-Dr9,w-lnff.- 


DtulklDg  ont.  Bt  mT   oIIibt  mitliod  »  u    W   icptat 
dnwing.— Tousa  Macdisibt. 
[e377S,]-olraDliir  PIUktss  BUvsr.-O^i 


BDldaolpounlam.  bull  da 

™V°f"3ui  m"'" 

ItiB  pToblgiB  ot  dPMrmlalD);  tUn  true  uctiaail  fignre  □ 

[«377«]-Bin»   Armstor 

iinilur  ol  MoOoBS  of  lbs 
Bhou]-!  like,  >nd  1  Ijure 

boon  Ulten  bMmen  the  polufci  iiair  th»  adge  nl  llmbi  and 
tboie  netT  the  mlddlB  f    The  ilereo-photo  1  tmre.  tnkea 

[Gi790.l-NleoM  and  Nephew 


[fla7at.l-Oild8  of  Ooppsr  Battery.— Cim  ao 


It  IniLet  tnUiroitb}  ? 


[S17B3,]-W»torwh«I^W[ll  aaT 

umo  itcucD  at  ontit'?— P.  L, 

[SJ7a<.]—BlB0tro- Motor— Will  ■ 
"I'rWD  MrPe"Vi''Ll"r"ib;2u"»  Ih! 

[si786.]-Oroeii  Japan— I  sli»ll 


dug  utwrlr  amble  to  rtlain  the  niuMom  msilclne 
ewmrj  lor  IhedratrucUoB  oflheworin.  Bj  m*.bi  of 
igluvtn  Ihl.  cQDdlHOB  m,  remeJled,  ind  the  eotoiono  (. 

iod,  tnd  DU  would  tberefaca  like  to  know  more   kboat 

[81731.]— Photography.— Ciino/oC'non  "help  ■ 
Dung  btglQDsr  la  phntgiinphj  I    I  ban  ■  )  pinto  Intor- 


:lt>lly  m»di 

[(17St.]— DUtllllnBWlitaky.- BeidLngansi. 

inthBlcialoemMptri  ot  tlie  deub  ot  »  hoy.  o«n«d  bj 

LLTerpooL 
[01T9S  ]— Organ  Bull  din  k.— To  Ua.  Addslst. 


White  Jtotal.- 


£0l7a9.]-Pota»hOxttIata.— C«ni 


o.ulwub 


rK7ee  ]— KeflBotor.— 

OQ  the  copper  imlico  f — B 

l«7BJ.]-DoUa.-Coiild  ■a;ati*  Infarin 
wudollt  b>Bk  to  tbelr  orlgimH  glou  t 
(polled  b;  the  aoa  7— T.  H. 

[S37M,]  —  SnlorrluB   Lantern-  - 


Whkt  pute  10  ui 


e  propeny,  wltbout  tha  ftp- 
rlTllcgei    belDDgLag  to  11  t- 


Laa7M.]-SnrBloaI.- 


'rUt  npldly  i«peated. 


il.J— InalUTln.— C«o  anyone  tell  me  whit  It  Ihs 
[  la  tba  AUatmtint  J(«ifMitirV  CnUral-ZrUin 


Prof.  ;j.  W.  Mallet,  P.B.8,,  hsi  anslyied 
a  nth'  «oltect(id  <Bb  BabU  de  Cingnei, 
poot  120  lailea  wast  from  Cotnpiii,  whera  it  fell 
the  depth  of  eevaral  incihee.  The  apcoioiea  w» 
light  browniBh  grey,  varj  finely  diviiled,  mohilB 
powder,  soft  to  the  louoh.  Qasrtt,  two  felspara. 
igite.  laignetibe,  thd  thio  loatae  ot  deep  red 
-   -"-■-  —  --'---'  by  aid  of  the 


>rk  ie<l-b 


r  expcriBienl 


1  that 


of  nbont  ^   .     . 

83,D06  of  ths  Mh,  or  iboat  two-Sfth<  of  a  Troy 
oaacs  per  ton  of  ^',2401b.  Small  ai  ie  Lhia  propor- 
tion, it  miiet  ropresent  a  vary  large  qnmlity  of 
iilvar  oJBotad  daring  tha  ornption,  in  view  of'  the 
Tast  miuBei  of  Toloaniaaah  which  m ait  hava  beaa 
■pread  over  euah  an  ara:i  &•  i^  indicated  by  the  fall 
at  io  diatant  a  point  u  Bahia  de  Ciraguei. 

Tsmperinir  HttU  Plok*.— The  ifUUn'  Hr^ieic 
Bsya:— The  temparing  ot  mill  piok*  ia  more  of  a 

matarial  need  ia  the  proeeu.  More  piokt  aF9 
spoiled  by  burning  or  overheating  the  cornets  than 
by  any  otbei  part  of  their  mancifaatiirB.  A  alow 
fire  and  beating  baak  fram  the  point  la  an  eueotial 
featare.  Do  not  draw  the  edge  thin,  lieava  it  ■ 
little  blunt  and  grind  for  tha  proper  odga.  Heat 
to  a  ohercy  red,  no  more  at  tho  oornan  than  in  the 
middle.  Dip  inoleir  water,  and  draw  the  temper 
to  a  foil  Btraff  colour.  Brightsn  tha  edge  aurfaoa 
on  a  Brinditoae  or  with  emety  paper  before 
tempering. 

How  to  Take  Oastor  Oil.— The  .ironJfi/y 
MMjazine  of  rkarmiig  i\aaie»  tbe  following  sng 
gestion  ai  to  taking  castor  oil  from  a  Preool 
eonrce:  —Take  a  balf-glasa  of  frothy,  iparkling 

beer,  mii  the  dose  of  oil  with  it,  and  whip  it  u| 

BB  to  make  it  frat^  Btrongly,    The  oil  thus  beooi 
intimately  minad  with  the  troth,  and  if  only  the 
latter  is  drank,  he  gaya,  DEilbet  the  taata  of  Che  oil 
noi  that  of  the  be^r  >'  p«'i:«ived. 


1  i 


Btflotrio  Ushtlns  of  Ballway  Ourlav**. 

— There  are  certain  blandert  of  omiuion  Di 
commiasian  in  polioy  which  appoar  ineiplioablo. 
One  of  thou  i«  the  omiaaian  to  light  railway 
aarriagea  by  electricity,  and  mother  the  recourae 
to  gat  aod  other  highly  daageroa*  appliaacea  of 
illnminition.  The  peril  of  traveliing  resarvoiri  of 
gas  has  been  painfully  illnatratad  ot  lata.  It  U 
strange  that  any  company  hai  bad,  and  atillhai,  tb« 
hardihood  to  aubject  ita   passengers  to  the    vetj 

Save  peril  which  beaeta  the  ni*  of  gas  in  this  way. 
ore  wonderful  atill  is  the  neglect  to  uae  the  motor 
foroe  available  for  the  self -generation  anditoring 
of  eieotrioity.  Sorely  there  wouid  bo  no  great 
diffioalty  in  ao  adapting  the  neceaiary  apparatns  <■ 
to  make  the  moving  wheels  of  the  carriage  do  tb« 
work  of  an  engioe.  It  is  needleaa  to  ompluaiM 
this  anggestion.  There  ii,  of  conrae,  nothing  new 
io  the  lUea ;  but  it  eeenu  to  be  one  of  thoae  very 
obrioQi  matters  which  are  seemingly  too  plain  to 
be  perceived,  or  in  aome  way  fail  to  impreti  that 
particnlar  part  of  the  mental  oonatitutian  wtiiiib 
we  call  the  com  moo- sense  iostinot.  The  tajk  <A 
providing  trains  which  travel  at  night  with  apeoial 
aooumuUtflrs  eannot  be  overwhelming.  Thoat 
trains  that  travel  by  day,  and  only  require  light* 
for  tunnels,  oould,  we  imagine,  beotiliaedto  charge 
the  acoumnlatora  required  by  night  trains.— Z^nctf. 
Db.  Gbo.  B.  DOBBlNO,  Ph.D.,  aayi  that  an 
alcoholio  eolation  of  oil  of  winlorgreen  rubbed  on 
the  marble  slab  of  a  aoda  fountain  will  keep  tVi:, 
Siea  away  and  not  prove  dUagreeable  to  am^\~^,^  („ 
It  is    n-cU  known    that    all    eMantial„  ^f  S,iq,(/ 
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UOROSCOPICAL  AD7ANC18.  -  ZZI. 
By    Dr.    Botston-Pidott,  M.A.    Cantab., 

P.B.8.,  F.B.Aa^  Momb.  Hoy.  CoU.  Phy- 

sicjaiu  ;   Fell.    Cambridge  Phil.  Society  ; 

formerly  Fellow  of    St.  Peter's  College, 

Gombrioge. 

Dl&kotlon,  Anelwnt  uul  Xodam. 
Zktintetion  of  Spariout  Mereurial  DiMi  and 
the  Apparilion  of  a  New  Te$t  Diffraction 
Ring. 

ONEHILLIOKTH  of  aa  inch  will  now 
be  denoted  by  the  unit  (m),  and  the 
trigonometrickl  canon  aasnmed  that  a  body 
nugnified  1,000  times,  will  at  lOin.  subtend 
an  angle  of  20-6265"  (seconds  of  arc). 

The  writer  has  spared  no  pains  in  de- 
termining, in  the  fint  place,  the  possibility  of 
defining,  by  a  po  wer  of  one  thonsand  diameters, 
ft  spider  line  presented  as  an  image,  rednced 
in  miniataie  one  hondred  and  forty  timse,  so 
u  to  prodnoe  a  fine  black  line,  and  pairs  of 
them  the  l-l,200,000th  of  an  inch  with  a 
weU-deflnod  bright  interval  of  l-230,000th  of 
an  inob.  (Exhibited  to  the  Camb.  Philoso- 
phical Society.)  Bot  an  opinion  has  been 
expressed  that  the  demonstration  of  the 
risibility  of  an  optical  image  is  a  rwy  dif- 
ferent tiling  from  showing  a  real  object  of 
this  minnte  siie.  Impressed  with  the  weight 
of  this  argument,  the  writer  has  soaght  for 
inatances  of  tesl  objects  of  a  magnitade 
safficienty  minnte  to  meet  the  difficnlty.  He 
now  proposes  to  present  the  rwnlte  of  in- 
qniries  patiently  carried  ont.  The  research 
consists  intrinsicallv  in  producing  objects  of 
great  decision  and  exceeding  minoteness, 
microscopically,  and  comparing  otwervaUons 
made  npon  them  with  similar  obserrations 
made  with  the  sister  inatnimeiit — the  tele- 
scope. In  order  to  give  some  precision  to  the 
inquiry,  it  was  fonnd  necessary  to  construct 
a  l^ndy  table  of  magnitudes,  and  adopt  the 
same  critical  test  for  each  instrnmeat~riz., 
the  risual  angle  subtended  within  the  focus 
of  the  eye-lens  by  the  objects  referred  to. 
Tision  is  snpposed  to  be  sdapted  to  a  clear 
view  at  a  distance  of  lOin. 

The  millionth  of  an  inch  magnified  1 ,000  tima 
aabUadt  an  angle  of  20",  ntarlg* .      Tabula- 


Diameter  of  object  msgnificd 

A.Dsle  aobtendod 

1,000  times. 

The  miUioDth       -       „ 

26-0 

l.«OO,0O0th            „       „ 

34-0 

l-600,000th            „       „ 

]-aoo,oootb          „      „ 

6S-0 

i-iocoooth          „      „ 

306-0 

i-ao,oootii           „      „ 

25S0Daail; 

Under  the  microacope  I  have  succeeded  in 
developing  brilliant  objects  approachioe  these 
dimensions,  and  in  confirmatioa  and  illustra- 
tion of  these  resnlts  I  shall  first  draw  atten- 
tion to  astronomical  data  provided  by  the 
measurements  of  double  stars  and  other 
objects. 


ObJMt. 

Obwrver. 

Power 

tt: 

Siie. 

iDter- 
v»l. 

Doable 
StaiS, 

J.Henchel 

330 

.,,., 

t"- 

i". 

=  0-«:u"  uutlj,  u  the  mllllaoth 

VOL.  XLT^ito.  uae 


Of  this  observation  Sir  John  remarks  :— 
><  Cfaarminsly  divided  with  320  (20ft.  re- 
flector). Thediscsliketwo  grains  of  mustard 
seed  separated  by  one-third  the  diameter  of 
either.  Vicina,  aooording  to  Stmve,  but  at 
least  puvieina.  Distance  between  centres 
f'."  From  this  it  follows  the  discs  were 
I',  in  diameter  divided  by  an  interval  of 

S.,*  in    the  dear,  calm  sky  of    the  Cape 
bserratory. 


1 ="^—1 

The  disc  magnified  320  times  subtends  a 
visual  angle  of  320  x  1'  -  160*.  This,  by 
our  table,  represents  with  1,000  diametera 
instead  of  320,  a  magnitude  of  l-130,000tb 
of  an  inch  at  lOin.,  whilst  the  black  division 
forming  the  interval  between  the  discs  was 
1— 6th'  X  320  =  53}-.  Tbisviaaal  angle  with 
1,000  diameters  would  have  represented 
l-380,000th  at  lOin.      ' 

Let  OS  inquire  at  what  visual  angle  the 


further,  if  they  formed  a  continuous  dotted 
line,  their  visibility  would  be  much  increased. 

Such  a  difEraction-millionth  line,  in  a 
circular  or  other  continuous  form,  beautifully 
bright,  sharp  and  dear,  I  venture  to  bring 
before  the  notice  of  microscopiats,  as  an 
exquisite  teat  ring  of  microscopic  excellence, 
and  I  propose  to  illustrate  this  by  experi- 
ments and  drawings. 

We  may  observe  en  panant  that  both 
employ  the  same  kind  of  eye-lenses,  snd  that 
botn  vary  the  site  of  spurious  discs.  Now, 
the  late  Hr.  Dawes  sUted  that  the  divisibility 
of  double  stare  was  not  so  mnch  affected  by 
their  smallness  as  by  the  aperture,  and  after 
numerous  observations,  inferred  that  teparal- 
ingpoioer  =  4'56"  -r  inches  aperture  tor  6tii 
and  lower  magnitude  stars. 

For  dry  lenses,  the  separating  power  is 
said  to  be—Wave  length  X  divided  by  .twice 
the  sine  of  the  semi-apertnre,  which,  for 
blue  light  and  150°  angoUr  aperture,  is— 
Xal— 6BO0O  ^      1      pj„i 
2  line  of  75°       lOOOOU 
Bnt  in  this  article  I  propose  to  demonstrate 
that  very  mnch  smaller  discs  than  l-100,000th 
can  be  clearly  seen,  withont  spnrions  enlarge- 
ments, and  accompanied  by  the  new  brilliant 
test  ring  of  almost  inconceivable  attenuation. 
This  is  the  mode  I  adopt  in  preparing  mer- 
curial discs.  ■» 

A  bag  of  mercury  is  inclosed  in  a  clean 
glass  syringe.  Slight  pressure  of  the  piston 
on  the  bag  produced,  at  will,  a   perfectly 


smaller  magnitudes  are  seen.  A  rough  esti- 
mate may  be  formed  in  such  a  case  by  the 
data  given  by  Saturn's  satellites,  seen  at  a 
distance  of  780,000,000  miles,  at  opposition, 
which  I  find  to  be  for — 

TibMi.      Ispetni.       Rbes.       Dioue. 
0B6"        0i6"  0-81*  o-ia" 

Sth  mag.    Bth  msg.    lObh  mig.   12Ch  mag. 

Considering,  therefore,  that  a  star  is  more 

brilliant  than  a  satellite,  a  ISth-magnitude 


power  of  200 :  this  gives  a  visual  angle  of 
20^,  which  is  a  visual  angle  presented  by  the 
millionth  of  an  inch,  seen  at  lOin.  distance 
with  apower  of  !,000.  Bnt  if  a  stringlet  of 
these  minute  objects  could  be  discovered,  or, 

•  II  Sf  ba  Itia  illani.  of  dlam,  9^  Ji  tiit  IsleiT4l.    Bo, 

•"•'*•'->■    


dean  globole.    Struck  with  a  steel  spring  it 

was  crushed,  the  larger  particles  were  con- 
tinually swept  away,  and  the  remaioder  again 
repeatedly  smashed.  All  these  globules, 
however  small,  exhibited  under  substage 
illumination  a  bright  halo,  as  though  sw- 
ronnded  with  a  membrane  ! 

It  now  seemed  feasible  to  expect  careful 
preparation  would  expose  partides  of  sor- 
passing  minuteness.  TodeGne  these  as  black 
points  seemed  at  first  a  hopeless  task.  Be- 
sides, however,  the  sub-illnmination,  vertical 
light  was  now  condensed  downwards  through 
the  object-glass.  A  variety  of  phenomena 
then  appeared,  both  new  and  significant 
(Fig.  1).  The  globoles,  protected  with 
a  Uiin  gloss  cover  0'004in.  thick,  were 
illuminated,  so  that  the  object-glass 
condensed  an  image  of  the  petroleum 
flame  (/)  upon  the  object  (o).  Among 
the  smBll  globules  which  did  not  touch  the 
cover,  their  spheroidal  enrfacea  reflected 
some  very  puulingimsgos,  resembling  indeed 
very  strange  diffraction  rings,  but  of  too 
^reat  r^nlarity  and  iiimilarity.  These 
images  are  drawn  in  Fig,  2.'  The  globules  in 
upper  contact  presented  the  aspect  of  minute 
circular  plane  mirrora. 

It  then  occurred  to  me  the  globules  would 
be  preserved  from  tarnish  and  complete 
oxidation  by  immetsiog  them  in  oils.  I  had 
found  the  diameter  of  the  bright  image  in 
the  dry  free  globules  to  be  nearly  one-uiird 
of  the  globules,  also  at  the  same  time  seen 
by  dimly  illuminating  it  from  bdow.  Bnt 
when  petroleum  was  insinuated  the  image 
surprisingly  dimiuiahed  to  nearly  one-eighth 
of  the  diameter.  It  then  at  once  seemed 
desirable  to  measure  a  good  many  globules 
as  well  OS  the  images  evolved,  in  order  to  fix 
an  approximate  ratio. 


iIdwd  npoo  tha  odtect  (s).    T)ie 
tiom  On  If  nan  (a)  ii  Itom  Si 


ring  ttw  lifSt  (0 


(lijMCO 
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The  dry  imaij«e—ie.,  in  "dry  mouats" 
(Fig.  3).  OncloeeinTegtigntionuidcbanfiDg 
the  objectives,  the  dry  imngea  on  the  non- 
«ontact  or  free  globnles  were  discovered  to 
be  formed  of  a  miniature  of  the  iUutuinuted 
front  and  setting  of  tbe  abjective,  and  in  eacb 
oue  seemed  i  the  globular  diameter  (d), 
Pig.  4. 

The  Oil-ImmtTwd  ff/o6uie».  —  The  cause 
of  tbe  diminisbed  imagee  (^  i)  appeared  to 
bo  the  strong  capillary  attraction  of  the 
petroleam  insinuating  itself  between  the 
anrfaces  in  contact,  and  redncing  them  to 
a  more  tmly  apherical  form.  The  minute 
reflecting  surfaces,  caused  by  contact  of  the 
globules  with  the  cover  were  also  reduced 
rery  considerably  in  size. 

A  further  and  important  result  appeared. 
The  extreme  fluidity  of  the  paraffin  ulti- 
mately caused  it  to  exude  and  spread,  thus 
gradukllj  forcing  down  tbe  cover  closer  and 
tighter  upon  the  globules,  until  even  tbe 
smallest  visible  were  reached.  These  globules 
at  the  instant  of  contact  mostly  assumed  a 
minute  circular  shape,  and  in  this  form  pro- 
vided a  great  variety  of  star  discs  too  minute 
to  develop  their  minute  images. 

Gutor  Oil  Inmer»ion.~l  expected  the 
tenacity  of  this  oil  would  temporarily  master 
the  capillary  attraction,  and  preserve  the 
kwer  globules  from  double  contact.  But 
this  oil,  after  a  time,  also  crushed  down  the 
particles.  Before  this  state  arrived,  bow- 
aver,  there  was  abundant  opportunity  to 
stndy  the  images  ((  i)  in  detail  before  the 
flat  discs  wore  formed  by  compression  (see 
Fig.  3). 

The  bnlIiano«  of  the  refleoted  flame  di 
net  appear    to   suffer   any    dimness   froni. 
reftefftion  by  the  minnter  planebry  discs. 
(^Tobe  continued.) 


tigg,  tried  the  eiperiment  with  sucaem  from  a 
bjat  on  Derwent  Water.  Katnrally  he  would 
,.^-ek  for  an  explanation  ot  tbe  cailM,  and  after 
linking  over  the  reason  that  the  wind  la  able 
I  raise  waves — ^at  first  small,  but  gradually 
Loieasing  in  dimeoBions — he  came  to  tbe  con- 
oaion,  or,  rather,  was  led  to  imagine,  that  the 
ind  blowing  over  water  covered  by  a  film  of 
'ly  catch  upon  it, 


gradually  displadng  tbe  oil  which  is  fonsl 

oat  through  the  upper    graduated  valv«.    A 

piece  of  tubing  leading  from  the  valretoAe 

\cater  may  be  uaed  to  prevent    the  oil  froia 

blowinir  to  leeward ;  while  the  buoyancy  and 

l<ortability  render  the  vessel  extremely  ttMfnl 

wherever    oil   ia   required    for    "stilling   the 

Mraves."    Sow  that  so  mnahkttenuonhasbMa 

ilevoted  to  this  question,  and   it  has  been  n 

wrinkles,'  but  slides  over  it  and  leaves  |  abundantly  proved  that  oillag  the  sea  tends  at 

smooth  as  it  finds  it."     Franklin  argued    ii^aat  to  keep  the  ship  dry,  it  is  pcobabla  tiut 

from    iaventors  will  torn  their  faculties  to  the  pn- 

daction  of  suitable  appliances. 


.    prevented   i 


rriisiuf;  the  first 

cinnot  prodace  "  waves  "  ;  but  that  argument 

does  not   apply  in  the  oases  where,  a  storm 

jkrieing  at  sea,  tbe  master  of  the  vessel  uses  oil 

to  prevent  the  waves  breaking  inboard.     An 

instance    occurred   recently  with   one  ot  the 

Transatlantic   liners,    which,  owing  to  some 

ilamage  to    the    propeller,  was   being  towed 

by  another,  and  the  sea,  being  rather  rongh, 

\vas    naturally    in    a    position    to    get    wet 

ileok*.      Signalling    to    the     towing     vessel,    ^?^°^f 

oil    was   slowly   trickled    oa    to    th  "  "  ""' 

with    the    result  that    the   disabled 
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ferably  of  a  rather  Tisoons  nature,  the  abject 
tieing  to  spread  a&lmover  the  surface,  and  pre-    ]' 
vent  its  being  broken  up  into  orested  " 

with  the  accompanying  spray.  Frankli 
to  have  apprehended  thit  fact.  too. 
^ays  that   when  the   wind  bli 


THX  USE  0?  OIL  FOB  STILLING 
WAVES. 

ALTHOIJOE  it  has  been  shown  that  oil  u 
of  little  use  for  quelling  the  turbulenot- 
of  the  waves  at  the  entranoe  to  ports,  there  is 
no  questian  that  it  is  of  great  advantage  o» 
the  deep  sea,  and  enables  vessels  to  ride  out  a 
gale  with  comparatively  dry  decks.  In  view 
otthis  (act, Mr. T.F. Townsend,ot  Philadelphia, 
has  devised  an  "oiler"  which  will  allow  the 
oU  to  escape  a?  required  in  snitable  quantities. 
The  praotioe  ot  using  oil  at  sea  for  preventing 
the  water  breaking  inboard  is  very  ancient,  for 
it  is  mentioned  in  the  writings  of  Plntaroh, 
Fliny,  and  Aristotle,  who  seem,  however,  to 
have  bad  so  mnoh  knowledge  ot  the  effectii 
produced  that  they  were  aware  of  its  oomp&ra- 
tire  useleaaness  in  shallow  waters  when  urgeil 
into  violent  action  by  a  storm.  Oil  spreads 
over  the  surface  of  the  deep,  rolling  waves,  and 
prevents  them  from  being  churned  into  spray  -. 
but,  on  a  harbour  bar,  it  seems  to  have 
but  little  effect  unless  supplied  in  verj' 
large  quantity.  In  modern  times  Benjamiri 
Franklin  weu  one  of  those  who  examined  into 
the  question,  and  some  of  the  results  ot  hit 
invBstigationa  were  embodied  in  papers  pre- 
sented to  the  Boyal  Society  in  1774.  FrankliE. 
writing  to  Dr.  Brownrigg  in  1773,  mentions 
several  things  that  he  heard  about  the  effect  of 
oil  on  troubled  waters;  but,  what  ia  of  mor,' 
importance,  describea  his  experiments  at  thr 
Urge  pond  on  Clapham  Common.  One  dav 
when  the  surface  was  very  rough,  he  brought 
out  a  cruet  of  oil  and  dropped  a  little  on  th« 
snrfooe,  but  tbe  effect  expected  was  not  pro- 
duced. Franklin's  being  an  essentiBlly  ob- 
servant mind,  he  was  not  long  in  discoverin:; 
thut,  being  on  tbe  leeward  aide,  the  winil 
simply  drove  the  oil  on  the  shore.  Aocordingl  ■. 
he  proceeded  to  the  windward  side,  and  "  ther- 
the  oil,  though  not  more  than  a  teaspoonful 
produced  an  instant  calm  over  a  apace  several 
yards  square,  which  spresd  amazingly,  aii' 
>:itindeditjtl£  gradually  till  it  reached  tbe  !e  - 
side,  making  all  that  quarter  of  the  pool. 
'^.[■crhapBhalt  an  acre,  as  smooth  as  a  lookinj;- 
^4%^,"  After  that  Franklin  often  repeated  hj- 
■-vjieHnient!',  and  in  company  with  Sir  Join 
I'lingle  and  the  atwro-meationed  Dr.  Jliown- 


cently  patented  by  Mr.  Immisob,  ot  Torriano 

London,  S,W„  and  is  described  in  tiM 

-It  is  well  known  that  tke 

.iectrioal  condoctivity  of  different  snbstaiKM 

result  toac    toe   oisaoieo   steamer  ;  ■"  '•^^°^  V  "jiange'  of  *f^^^  ^^ 

Binno-    orich    ■   nnTniHT^tivnlv  drv    oondttotors,  and  that  effect  has  been  alnad; 

ri.I".»^  Kid  b.'p,?:»™..4  "■■  -~"."«  ""'"•"'"/iJ^lS 

.':    .1  ,1. --.ntinn  conaists  in  makmg  use  of  it  u  Mn- 
with  a  Wheatstone  bridge  arrugs- 

which  the  arms  are  mode  of  carbe* 

jomj^u.  ->nd  c(  metal,  whereby  the  effect  produced  bj 
for°he  ^  changes  of  temperature  to  whioh  tltt 
u   there  i  ftPParatns  is  subjected  is  inoroasod  or  moltf- 

crndni^LriTrir^gY'^V"^^ 
'X^::Z  tr^^^i^%T^:^T^^f:^  ■  ISeTl^nc^ot  the  bridge  -^  bring  t^^vj. 
it  were,  to  push  it  with  greater  force.  Thi»  oometec  back  to  the  soro  posO^on.  -iL  ta 
holdis'dimiuUhedbypreventingthegeneration  '"^'"''IJ^' °'  '^^.''.'^"t^LnT.^r^t^S^ 
of  these  amaU  waves,  and  when,  therefore,  oil  ,  ffl«»™«d.  The  choice  of  conducting  «Ut^ 
is  spread  on  the  sn.face  the  wind,  in  passing  depends  upon  the  use  tor  "•"'^'he  app«^ 
ovec'^the  large  waves,  tends  to  press  down  tl^  is  intended  lu  »•»«  «»",  »'  '"^„^'f  »',^^* 
anaU  ones.  Franklin  also  saVs  that  onoe.  '' '^"1*"'°™' f^''",*:^'*^  JS^ll"^^?!^ 
m  conversation  with  Count  Bentiuok,  of  ^^  "'*'*"?^8'f'^ ''P*~H''?e'„^SJ^,i^^ii;; 
Holland,  his  son,  and  Prot.  Allemknd  ,  '«"  to  make  the  "^  ^^  "^  *™£"^™ 
mention  was  made  of  a  Utter  which  ■'"^ »' P'»t'''°'»; '■"*"*'«!,^^*»"Pr?^fli 
Had  been  received  ■  by  the  Count  f ™a  I  ?°"?, '°"°''  '"°°''.  "V'^^/i.i^ri^-? 
Batavia,  and  in  which  the  use  of  oil  was  inoi-  in'^ntiou  to  apparatus  To/ clm.<»l  V»V^\ 
dentally  referred  to  as  having  at  least,  done  «lvBr_or  copper  is  preferred  In  pl*;e  of 
something  to  save  a  Dutch  ship  from  damage.  I 
Whalers  in  the  Arctic  seas  often  make  use  of 
oil  for  quieting  the  surface  ot  the  water,  and 
their  boats  ride  out  a  storm  while  attached  to 
a  whale  from  the  lonoe  wounds  in  which  oil 
-ilowly  eaoapes.  The  smooth  sea,  or  slick,  to 
leeward  of  a  dead  whale  is  also  well  known  to 
engaged  in  the  trade.  The  United 
States  Hydrographic  Office  has  taken  an  inter- 
est in  this  subject  for  some  time,  and  regu- 
larly devotes  a  portion  of  the  monthly  issue  of 
the  "Pilot  Chart"  to  reports  received  troni 
masters   ot  vessels  and  others,   whioh  reports 

lavB  been  issaed  in  book  form.    Thus  we  find 

n  the  report  that  experience  seems  to  demon- 

itrate  that  the  thick  and  heavy  oils  are  gener- 
ally the  best — mineral  oil  not  being  so  effective 
1^  vegetable  or  animal,  though  crude  petroleam 
does  give  good  results — its  value  deoraasin^ 
In  proportion  to  the  degree  of  refinement.  Fish 
:>ila,  cocoanut  oils,  and  others  which  beooma 
thick  in  oold  temperature,  may  be  advan- 
tageously thinned  with  petroleum  or  the  rsGned 
'I,  Two  quarts  of  oil  per  hour  is  said  to  be 
.ffioient ;  bot  in  order  to  obtain  the  best  re- 
sults it  should  be  supplied  in  such  a  way  as 

tpread  to  windward.      The  usual  method  of    pli 

ipplyingthe  oil  is  by  means  of  a  perforateil  i  perati 

jag  containing  oakum  or  waste  ;  but  this  i?  eiisti 
detective,  because  the  quantity  cannot  hu 
regulated,  and  it  is  not  to  be  recommended,  tor 
wheo  not  required  far  use  the  bags  are  apt  tj 
be  stowed  away  in  comers  where  they  become 
heated,  and,  if  certain  oils  have  been  used,  are 
liabie  to  spontaneous  combustion.  Acoordinglj, 
Mr.  Townsend  devised  his  "  oiler,"  which  is  n 

hollow  metal  globe  about  lOin.  in  diameter, 
and  holding  about  a  gallon  and  a  half.     To 

protect  it  from  injury  and  to  add  to  its  strength, 

heavy  wire  rings  are  eoldered  on  the  outaidr, 

by  means  of  which  it  is   slung  outward.    Jt 

has  an    air-chamber    to  fioat    it    in    a  proper 

position,  and  an  npper  and  anil  lower  valve  tu 

regulate  the  fiow  of  the  contents,     A  ball  in 

the  upper  valvo  regulatea  the  How  of  oil  an.l 

btQps  it  automatically  when  action  is  not  de- 
sired, but  the  manner  in  which  that  ia  doni- 

requiros  some  further  explanation  than  the  in- 

vi'iicor  has  yet  published.  When  the  vessel  L- 
i  lilltii  with  oil  the  upper  valve  ia  adjusted,  aai 
I  thb  water  gains  entrance  by  the  lower  valvi^. 


decreases,  while  that  ot  silver,  oopper,  nl 
reases,  with  an  increase  of  ta* 
any  heat  applied  wUl  diatnib  Os 
existing  relation  of  resistsooes.  The  «m  4 
the  Wheatstone  bridge  principle  enables  tb 
patentee  to  a  large  extent  to  be  independfntrf 
the  resistance  prr  le  and  of  the  cuneetpMBil 
at  any  particular  time.  The  calibimtioe^ 
performed  empirically  by  moving  a  slidiil 
contact  in  one  of  the  arms  along  tUl  a  beloMi 
is  obtained:  the  extent  of  snch  movemeatt 
the  measure  of  the  temperature  acting  on  tls 
apparatus,  and  is  indicated  by  a  pointer odS 
suitably  divided  dial.  A  suitjibU  method  » 
carrying  the  invention  into  effect  is  illustratri 
in  the  accomponjing  flgnre,  which  is  adik- 
grammatio  view.  A,  A'  and  C,  C  reprasMl 
the  four  arms  ot  the  bridge.  A  highly  nae- 
live  galvanometer,  0,  ia  inclnded  ia  a  drdtf 
between  the  point  ot  junotien  between  tks 
arms  A,  A'  and  that  of  the  arms  C,  C.  and  « 
battery,  B.  ia  included  in  a  oirouit  betwsw  tts 
point  of  junction  between  arms  AandCsss 
that  ot  arms  A'  and  C,  The  lenectivs  i»- 
sistances  of  the  arma  are  so  arranged  that  at  a 
given  normal  tempeiatuenaovnBt*iII|i* 
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Iin>ii(;)i  the  g&lTanometer  circait,  bntabove  or 
lelow  each  notmal  temperatnTe  a  cnrrent  will 
Mws  in  one  or  other  direction  throogli  each 
^Tanometer  ciccaib.  A  suitable  variable 
'esiatance,  E,  ia  arraDgediaoiieof  the  arms,  and 
B  ehomi  in  the  drawing  as  applied  to  arm  C, 
)ne  end  of  same  being  conneoMd  bj  R'  to  C, 
vttile  a  wire,  P',  ia  also  connected  to  ench  arm 
md  toa  pointer,  P,  capable  of  beiagf  moved  over 
resiittuice  R,  with  which  it  ia  in  contact. 
SappoBiDg'  arms  A'  and  C'  to  be  aabjeoted  to  the 
toorce  of  heat  (one  being  of  carbon  and  the 
jther  of  metal),  and  alao  aupposing  that  it  is 
required  bi  mesanre  a  eetnperatnre  of  from  9.^  to 
110°  Fahr,,  as  would  be  requisite  for  clinical 
pOTpoeea,  the  reBistances  of  the  arms  are 
irranged  in  auoh  a  way  that  at  9j=  no  oorrent 
iball  pass  tbroagh  tbe  galvanometer  Q.  Up  to 
:hat  point  the  purrent  will  pasa  through  the 
^Ivanometer  G  in  one  direction,  and  when  the 
temperature  of  Dii'  is  exceeded  the  current  will 
paae  in  the  reverse  direction.  When  the  in- 
itmment  has  attained  the  temperatace  of  the 
Kinrce  of  heat,  pointer  P  ia  moved  along  re- 
liBtanco  R,  tintil  a  balance  ia  le-eatabliahed. 
The  position  of  the  pointer  P  on  tbe  dial  will 
then  ahow  the  temperature  actually  attained. 
As  a  matter  of  oouree,  the  calibration  of  the 
instrument  ia  attained  hy  submitting  it  to 
known  temperatures  and  marking  the  dial 
accordingly.  It  will  be  seen  that  pointer  P 
wrvea  both  to  re-eatablieh  ^e  balance  and  also 
to  indicate  the  temperature  on  the  dial.  It 
will  also  be  readily  understood  that  the  e 
tiveneasof  the  inatrnment  depends  on  the 
which  resistance  R  bears  to  the  whole  r 
ance  of  tbe  arm  of  which  it  forms  a  part. 
Introducing  into  the  arm  0  known  reaista 
which  can  be  either  put  in  or  taken  outat 
the  same  instrument  may  be  used  for  indicating 
different  rangea  of  temperature. 

Tnstmment»  of  this  description  will  be  found 
useful  for  clinical  parposes,  as  the  whole  may 
be  made  iu  a  compact  and  portable  form.    As 
the  parts  to  be  exposed  to  heat  oan  be  made 
llight  and   small    without    detriment   to  t' 
jfEcieDcy  of  the  inatrnment,  the  indications  i 
Umost   instantanecns,    and   readinga  ma; 
:aken  without  removing  the  inetmmeat  from 
the  patient,  while  for  metallnigioal  and  other 
purposes  the  iostramettt  will  be  found  of  great 
ioavenience,  inasmach  aa  readings  may  be  ^Lken 
luj  distance  away  from  the  source  of  heat. 


PHOTOQBAPHIO   PRIHTIHa    IN 
COLOUES. 

A  PATENT  has  been  obtained  in  thii 
country  for  what  ia  called  "a  photo ' 
{rsphic  process  for  printin  g  in  colours,"  the 
inventor  b.-ing  Herr  J.  C.  Moaoh,  of  Vienna. 
[t  is  not  quite  clear  from  the  specification  how 
;he  colonrs  are  obtained,  but  tbe  patentee  says 
that  the  invention  enables  him  to  produce 
9zact  coloured  copies  of  objects  of  all  kinds, 
lach  as  living  objt^cte,  oil  paintings,  aqnarells, 
Jtc.  As  an  example  of  how  the  pcocosa  may 
be  employed,  let  it  be  assumed  that  it  is  desired 
to  reproduce  a  water-colour  pointing  in 
different  colours — that  ia  to  say,  one  yelli 
)lie  red,  cne  blue,  one  grey,  one  Qesh,  andl 
[utenailying  or  finishing  colour.  In  snch  case 
the  process  would  be  as  follows  : — A  pboto- 
gmphic  negative  would  be  first  taken  trom  Uie 
original  water-colonr  drawing,  and  from  thia 
sriginal  negative  five  diapositives,  or  five  glass 
poeitive  pictures  of  exactly  the  aame  size  would 
be  made.  These  glass  positives  form  the  basis 
oC  the  process  of  photographic  colour  printing. 
The  glass  positives  are  prepared  by  means  of 
transparent  and  opaqne  vamishes—that  ia  to 
My,  the  whole,  half,  and  finer  tinta  are  applied 
to  inch  parts  as  are  net  to  be  seen,  or  only 
alightly  Co  be  seen  in  each  one  of  the  above- 
aBmed  coloura  for  the  production  of  acolonred 
original  picture. 

The  so-corrected  glass  positives  are  trana- 
teired  in  the  ordinary  photographic  manner 
Into  glass  negatives,  and  tbe  so  inversed  parta 
are  retouched.  The  patentee  covera  all  the 
porta,  surfaces,  and  lines,  which  are  repro- 
dnoed  from  the  negative  first  taken  and  not 
teqaired  for  the  special  colour — ^thst  is  tc 
he  provides  those  parts  which  are  transparent 
with  the  necensary  coverings  to  such  extent  as 
the  yellow,  red,  blue,  or  Qesh  colour,  and  the 
finishing  tone  of  theoriginal  makes  it  requisite, 
in  order  to  reprodaoe  the  oolonrs  oonta^ked  in 


the  original.  '  He  tues  the  flnt  and  direct 
photographic  negative  for  the  grey  plate  aa  a 
deepening  of  the  tone  for  this  plate,  or  the 
transformation  into  positive  and  negative  is 
not  neceasary.  He  then  has  a  plate  in  whioh 
all  has  been  obscured  but  that  which  is  to  print 
or  reproduce  the  yellow  coloar,  another  in 
which  all  but  that  to  reptodnoe  the  bine  haa 
been  obscured,  and  so  on  lironghout  the  entire 
plates.  When  the  negativea  are  used  for  pro- 
ducing gelatine  printing  platea,  and  these 
platea  are  printed  ia  the  corresponding  coloura, 
the  six  single  printings  are  produced. 

He  copies  these  six  negatives  on  gelatine 
printing  plates,  and  prints  the  sheet  yellow  by 
meana  of  the  negative  provided  with  yellow 
colour.  This  yellow  print  is  now  placed  in  the 
customary  printing  press,  and  printed  with 
fieeh  colour  from  the  plate  provided  with  this 
colour.  The  sheet  so  printed  with  yellow  and 
fledi  colours  is  again  printed  with  the  plate 
provided  with  red,  this  sheet  provided  with  the 
yellow,  fleah,  and  red  coloura,  is  again  printed 
with  blue  from  the  plate  for  the  blue  colour, 
and  the  picture  produced  with  these  (oar 
coloura.  The  sc-prepared  sheet  ia  now  printed 
with  grey  from  the  negative  printing  plate 
containing  the  grey  coloar,  and  then  with  the 
tint  applied  to  the  last  printing  plate  for  in- 
tensifying, or  finiahing  the  colours,  so  as  to 
produce  the  complete  picture.  It  will  bo 
evident  from  the  foregoing,  says  the  patentee, 
that  the  sucoessive  printing  of  the  aheet  with 
the  various  negative  plates,  provided  with  the 
appropriate  colours,  will  produce  an  exact  copy 
of  the  original  photograph  in  the  colours  of 
the  natural  object. 


WHAT  18  BLECTEICITY  7  * 


energy  in  the  aniverse  i>  a  determinate  quantity. 
The  first  part  of  this  itatement,  alchongh  trne,  ii 
not  in  itself  of  vital  importanaa,  while  the  Utter 
part  is  not  tine.    It   is  perteotly  trne  that  oeithei 


_  ited  nor  annihilated, 

^eC  nobody   attiohes    special    importance  to  this 

'set,  or  iiys  anything  about  the   oonseivation  of 

lime  or  spaoe,  and  oerUinly  nobody  aver  tried  to 

oorallary   that  tbe   total 


value  of  this  prioiiipl*  of  tba  oanser- 
vatlon  of  energy  is,  that  ic  is  the  expression  of  the 
quantitative  relations  of  phenomena.  Nearly  all, 
i(  nut  all,  phenomena  ooniisting  of  Bhangs,  or  suc- 
cession of  eveol     ■      ■■  ' -'  '-  ' 

definite  qua 


letBrred  to  forcss ; 
rable  foraes  have  a 
to  each  otber  (tbe 
of  torcei),  snch  that  the  disappearance 
of  one  kind  of  activity,  change  of  positiou,  ic,  of 
material  bodies  aaanot  take  place  without  the 
appearanos  of  an  eqaivalent  amount  of  some  other 
form  or  forms  of  activity,  *o.  This  it  is  that  makes 
tbe  conservation  of  energy  the  keystone  of  modem 
science.  It  is  the  modem  eqoivalgut  for  the  old 
canse  and  eSect. 

Potential  energy  may  always  be  expressed  as  the 
line  integral  of  a  force.  When  the  fores  follows 
the  taw  of  inverse  sqoares  as  in  gravity,  eleutrio 
and  m^netic  attraction,  the  integral  is  finite  even 
when  tlie  upper  limit  of  integration  is  infinite, 
providing  the  lower  limit  la  finite  ;  bnt  if  the  lower 
limit  ii  zero  the  integral  it  always  infinite,  and 
theretoie  tbe  potential  energy  [in  Date  of  attrac- 
tion but  not  of  repulaiou)  of  a  finite  system  is 
infinite.  If  we  have  a  system  of  ittraoting  bodies. 
Bay,  gravitating  masses,  this  infinite  valne  will  re- 
present what  may  be~oalled  the  total  potential 
energy  of  the  system,  tut  tbe  bodies  having  come 
into  aotnal  contact,  if  we  soppose  them  incom- 
pressible, have  parted  with  all  available  potential 
energy,  tbe  other  part  oorreaponding  to  the  diaai- 
patad  energy  in  the  theory  of  heat. 

Now,  thia  available  energy  where  the  bodies 
vary  in  siaa,  shape,  density,  &o.,  ia  di&erent  for 
every  final  arrangement,  aa  the  oloeeness  or  final 
mnCaat  wonid  depend  on  thit ;  also  the  arrange- 
ment  which  bionght  the  denier  bodies  nearer  the 
oommon  centre  of  gravity  would,  other  things 
being  equal,  give  the  greater  value  to  this  avail- 
able energy.  As  the  order  of  approach  of  the 
bodies  may  be  ohsnged  withont  altering  the 
amonnt  of  energy,  we  moat  oondnde  that  the  latter 
is  either  infinite  or  indetermiaate,  according  to 
which  measure  of  energy  we  adopt  Maxwell 
lUtei  that  "the  eiisteaoe  of  a  potential  function 
in  the  field  near  an  alectrio  cnrrent  is  not  a  sslt- 
gvident  remit  of  the  principle  of  the  conservation 
gf  energy,"  as  the  potential  baa  an  infinite  number 


stated  that  this  energy  resides  in  tbe  body.  But 
aa  rbe  velocity  of  a  body  ia  merely  relative,  this 
kinetic  energy  will  have  a  difierent  valne  for  every 
otber  moving  body  with  whioh  we  compare  .^Ihe 

It  two  bodies  oolUde,  tbey  will,  in  chming  to  a 
common  velocity,  eonvurt  all  their  available  energy 
(available  relative  to  each  other)  into  some  other 
form,  and  if  we  regard  some  third  body  aa  a 
■tandard  of  reference,  there  will  still  be  a  quantity 
of  energy  dissipated,  the  amount,  of  conrie,  being 
different  for  each  different  body  taken  is  a 
atandard.  The  reason  why  the  idea  of  the  dis- 
sipation of  energy  haa  assumed  snch  impuitance  in 
the  theory  of  heat  is  that  the  energy  of  a  hut  body 
it  referred  to  a  so-called  abiolute  lero  of  tem- 
peratore  :  hat  this  being  below  the  temperature  of 
interitcllar  tpace,  to  far  as  we  know  It,  we  can  no 
more  reach  it  experimentally  than  we  can  the 
abtcjnte  zero  of  contraction  mentioned  above. 

Prof,  Dolbear,  in  bis  reply  to  Mr.  Carl  Hering 
on  tbit  tnbjeot,  speakt  of  energy  as  an  objeotive 
ooooition.  Here  is  just  where  I  would  diSer  with 
bim. 

Energy  ia  certainly  an  abttract  concept,  a  claii- 
deaignatiou  for  a  variety  of  forms,  and  we  in  these 
times  believe  in  tbe  philosophy  of  AriitoUe  rather 
than  that  of  Plato.  Or  to  come  down  to  later 
timet,  Kant  oonsiders  time  and  space  as  sabjective 
impretaions,  and  it  Is  in  this  category  that  1  would 
place  energy  also,  from  its  interohange ability  with 
the  others  aa  a  fundamental  unit.  Tu  aeaiat  ns  JD 
completely  freeing  onr  minds  from  absolute 
notions,  let  as  eoasider  a  remark  made  by  De 
Morgan  in  an  article  on  the  "Caloolut  of  Fuoe- 
tions,"  namely,  that  we  are  aocnstomed  to  regard 
quantity  as  being  generated  by  the  Bococttive 
addition  of  ejual  increments  ;  thus  an  hour  is 
oonsidered  aa  the  sum  of  sixty  eqcal  parta  called 
minutes,  a  minate  of  fiO  seconds,  and  a  seoond  may 
be  considered  as  composed  of  an  indefinite  number 
ut  smaller  equal  parts.  This  is  the  most  natural 
-TOoess  for  the  human  mind,  hot  conceive  of  a 
_iind  to  whioh  the  natural  process  would  be  to 
consider  qnautity  at  generated  by  tbe  tuoceaaive 
addition  of  prntiUage  increments  ;  to  Buoh  a  mind 
..L__  to  us  is  the  ineory  of  logarithms  would  be 
tbe  oommoQ  arithmetic,  and  what  we  expreei  as 


Napier  discovered  logarithms  and  nut  by  tbe  ex- 
tended conception  at  exponents,  aa  is  sometimes 
BQpposed.  I  have  given  De  Morgan'i  meaning 
from  memory  and  do  not  quote  his  words. 

Let  ui  apply  a  similar  method  of  analysis  lo  the 
theory  oi  fundamental  units.  Maxwell  gives 
ingth,  time,  and  mass  as  the  three  fundamental 
_nita  on  which  all  others  are  made  to  depend. 
These  units,  however,  are  faodameoul  only  in  a 
lative  sense,  as  we  may  take  other  magnitudes 
fundamental,  and  moke  length,  time,  and  maai 

The  most  general  statement  of  the  theory  is  that, 
hree  independent  units  having  been  eetablithed, 
lU  other  phytical  units  may  be  made  to  depend  on 
hete,  reducing  tbe  whole  to  a  conneeted  syatsm. 

Space,  or  the  more  apecialiied  couoeption,  length 

aoquired  by  the  human  mind,  bnt  with  mass  the 
oaie  is  difierent.  It  it  only  since  tbe  general  adop- 
of  the  principle  of  tbe  conservatiou  of  energy 
the  conception  of  mast  haa  attained  its  pre- 
diatinct  individuality,  it  being  in  fact  a  more 
led  substitute  tor  tbe  "weight'' of  the  older 
KM.  The  vit  vita  of  Newton  (which  wat  eqnal 
wioe  the  kinetic  energy)  was  not  m  »>  bat 
—,  m  being  the  weight  snd  g  tbe  force  vt 


energy  tc 


MaiweUl  _ 

unit  of  matt  [UT'L-i];  and,  in  fact,  the  only 
definition  of  mast  we  have  which  is  at  all  oharae- 
terittio  contains  thia  formula  by  implication. 

We  may  define  mass  as  that  which  poescase* 
weight  or  attraction  for  otber  masses  ;  but  it  is 
only  when  we  add  that  a  mass  moving  with  a  given 
velocity  is  capable  of  doing  a  definite  amount  of 
work  that  we  obtain  any  dutinotive  idea  of  mass  ; 
instead  however,  of  tubsUtuting  energy  for  mass 
we  might  Bubatitnte  it  for  either  length  or  time, 
and  oonceivfl  of  a  mind,  accordi'  K  Co  Ue  Morgan's 
method,  to  whioh  this  would  be  i.  e  natural  order. 

Again,  we  always  think  of  a  veloc4ty  aa  the  ratio 
of  a  distance  to  a  lime  i  botthere  is  noraaeon  why 
we  should  not  isgard  velooitj  «a  »a.=aA«^r^ft»Bft- 
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nugDJtode.uid  a  time  thonttloof  diateace  to  velo- 
oitT;  or  A  diatiLncflf  kb  tbe  pioduotof  ^Telooity  and 
>  time,  uiaordiag  to  vhich  lubititutiau  ii  mule. 
Now,  Moarding  to  a  itiiamant  of  Pior.  Dolbear,  i 
that  energ;  hm  ■□  objeotiTe  eiiitenca  &•  well  u  ' 
inattor,  of  whtah  the  meuurs  Ja  niiull;  ooaaidered  | 
mku,  uid  etber,  vbioh  m  yet  bu  no  meunre,  we  , 
mif  cDiiitra{it  ■  afatein  of  fncdBmental  uaiu  of 
whiob  ana  or  two  mnt  the  meMorea  of  abjeobive  retli- 
tiu,  whila  the  remuoing  two,  or  one,  ire  merely 
•RbJeatiTe  impreuioaa.  If  the  etber  had  in  inde. 
paodent  meunra  we  might  take  Taut,  energy,  and 
ethar  u  fandamental  oniti,  malting  alt  ttares 
objeotive,  or,  adopting  the  vortex  theory,  and  dia- 
oarding  maia,  we  mnet  take  in  again  one  of  the 
merely  anbjectiTe  magnitndea  to  fill  iu  plane. 
Tkii  prapoaitioQ,  to  my  mind,  i«  a  good  deal  like 
aa];ing  that  one  of  the  dicaedioni  of  ipaos  baa  an 
objeotive  eiiatence  while  the  otbeia  have  not. 
Praosding  the  disoorery  of  the  oonieiTation  of 
enetgy  wa*  the  diaoovery  of  the  indestmctibitity 
of  matter,  and  in  aome  of  the  older  works  on 
chemiatry  it  ia  atated  that,  white  all  other 
Kttiibntei  of  matter  are  ohanRBable,  the  abaolnte 
weight  camaina  nnahanged  nnder  all  oonditions. 

Aa  the  weight  ia  only  determinate  under  deter- 
minate oooditioni,  it  baa  been  raoammended  that 
ConMrvatioD  of  maaa  ahanld  be  snbstitnted  tor 
indeatraotibility  of  matter,  mus  being  oonaidered 
tha  only  thing  tbat  remained  nnehanged.  Bnt  ii 
thia  DDtreat  ? 

All  the  ohemieal  properties  of  a  body  have 
detarminate  magnitadei  when  a  laffioient  nnmber 
of  oonditions  are  fixed,  and  the  whole  method  of 
Tolnmetric  ohemieal  analyiii  is  founded  □□  thii 
prinoiple. 

I  hiiTe  gone  thai  at  length  into  the  general 
theory  of  conaervation  to  ahow  that  it  doea  not 
neoeaiatily  apply  alone  to  energy  and  mm,  but 
that  the  abstract  generaliaatioo  Irooi  any  complete 
aeriei  of  quantitative  relationa  between  meaanrable 
magnitndei,  not  inolnded  in  tbeie  two,  la  a  new 
oonterrative  principle. 

For  if  it  were  not  a  ooniBrvatiTa  principle  then 
the  magnitndea  would  not  alwaya  have  the  aame 
qa an CiCativa  relation!.  CoDservation  ii  tbeatate- 
meat  of  the  uniformity  of  aatnie,  or,  if  yon  prefer 
the  eipieaaion,  the  oanataney  Df  natnni  law.  I 
will  add  that  the  oooaerration  of  energy  ii  ao 
broad  a  principle  that  nothing  outaide  of  it  ia 
likely  to  be  of  very  great  importanoa.  Fram  thit 
point  of  view  it  ia  no  more  than  we  ahautd  expaot 
that  aome  one  ihonld  aatabliih  a  mnaeivatian  of 
electricity,  ai  Prof.  Silvann*  P.  Thompeoa  aeema 
to  have  done,  nor  ia  it  any  proof  that  electrioity  ia 
matter  aa  Mr.  Carl  Hering  aopaaia  to  think.  The 
mottdiraot  proof  to  my  mmd  that  eleotrieity  ia  not 
matter  ia  the  experiment  of  Maxwell,  tried  in 
1861,  to  prove  that  the  eleotiio  oonent  baa  no 


[  Let  na  abandon  abaolute  ideas  and  treat  all  elee- 
I  trioal  phenomena  ai  equally  fundamental,  aimpi; 
striving  to  disoovet  their  relstions  to  eaoh  other, 
I  sad  to  other  pheanmana  ;  then  eaoh  diaoovery  ' 
partial  aniwer,  and  the  only  kind  of  an  anawai 
will  ever  have  to  onr  iineation.  Aa  to  onr  present 
knowledge  of  the  subject,  it  is  as  great  aa  of  any 
other  subjeot  ia  natural  aoience.  Indeed,  Haiwell 
aaya  in  hia  preface:-."  The  internal  relationa  ol 
the  diSerent  branobei  of  the  icienoe  which  wi 
have  to  study  are  more  numeroas  and  complex  than 
those  of  any  other  seience  hitherto  developed." 
I  have  often  pot  the  oonnter-qnestion  t< 
friends,  What  ia  heat?  The  nnaaleatiliD 
uanallyaav,  "Heat?  Why  anybody  knomi  what 
beat  ii ;  there  is  no  use  of  snob  a  queation  I  "  Oi 
"  Heat  ia  beat/'  or,  "  Heat  is  the  oppoaite  of  oold." 
Those  that  have  read  Tyndall  reply  very  glibly 
that  heat  ia  a  mode  of  motion.  Bat  Tyadall'i 
book  only  provea,  and  indeed  only  sets  ont  to  prove, 
that  heat  is  a  form  of  energy.  We  knew  that 
electrioity,  aa  we  define  it,  la  not  energy  j  but  we 
do  know  what  its  relation  to  energy  is,  whieh  ia 
jnat  at  important  and  cbaraoteristio  knowledge" 
we  have  in  the  oata  of  beat. 


insulated  oondnolor  la  eqnili 
aurfaoe ;  that  ia,  where  the  oondnotor  endi  and  the 
new  oondnctar  begins.  This  quantity  of  eleotrioity 
is  as  defiaite  a  phyaical  quantity  aa  any  other,  as 
the  oparatioDS  of  measurement,  addition,  and  aub- 
tiaotion  may  be  txpcrimtnlallg  performed  upon  it, 
which   ia  all  that  we  can  do  with   any  physical 


quantity.  We  may  therefore  regard  eleotrimty  aa 
eiistiag  in  two  duneusiona  (which,  hj  the  way, 
maUailiaa  never  been  known  todo).  Still,  whether 
we  adopt  the  theory  of  action  in  a  distance,  or 
Faradav'a  theory,  mathematioally  developed  by 
Haiwall,  of  itraas  in  the    dielectric,  we  oannot 

Tan  the  fact  that  there  is  a  definite  distribution 
faroe  in  the  snironndiDg  apsoe,  which  is  in- 
vestigated ia  the  theorv  of  potential.  Let  ni  take 
the  analogy  of  a  shadow.  A  shadow  in  oidiaarv  ' 
langoage  is  a  darkaaed  lut/ofe,  but  this  darkened 
annaca  is  merely  a  section  of  a  darkened  reaion, 
and  it  is  this  darkened  region  that  is  called  the 
absdow  in  astronomy.  The  superficial  abadow  caa- 
nct  axiit  withoat  Uie  aolid  shadow,  and,  on  the 
other  hand,  the  solid  shadow  cannot  exist  without 
there  being  a  saparficial  shadow  on  a  properly 
placed  ■nifae*.  OtoonrBa,tonsashadow  is  a  mere 
negative,  the  absanoe  of  light.  But  suppose  soma 
one  to  be  investinting  it,  not  knowing  that  it  was 
.only  a  shadow,  he  might  regard  the  mpeiScial 
phenomenon  aa  the  direct  aotion  at  a  distaaoa  of 
Iha  opaque  body,  or  he  might  aaaome  an  ethar  witJi 
all  aorta  of  oonvanient  propertiea,  and  explain 
natCers  in  that  way.  But  we  regard  the  saperfiaial 
and  aolid  shadows  as  merely  different  phases  of  tha 
lame  phenomenon.     ■ 

The  trouble  with  oar  qaeation  as  nanally  pnt  is 
that  we  define  electricity  aa  we  hava  jnat  done, 
then  insist  that  this  is  tha  genuine  article,  and 
f  andamental  in  ite  natnre,  while  all  other  pheno- 
mena whioh  are  esaentially  eleotrinal  are  merely 
cunseqnencn  of  this  fundamental  quantity  of  elec- 
trinity;,  and  Uien  we  demand,  What  is  electricity  ? 
""--•  "  ^0  say,  which  of  three  or  foor  other  things 


PAINTIHG   A    COACH     PHOM     THB 
WOOD. 

SAID  one  who  was  bntsligbtly  acquainted  with 
coach  painting  : "  I  can  t  see  why  a  painter 
who  has  served  a  regular  apprenticeship,  and 
afterwards  perfected  his  hand  on  light  work, 
should  not  be  fully  competent.snd  feel  no  heaitancy 
in  painting  a  coach  body."  Well,  it  does  appear 
a  little  aingular,  heeanse  the  methoda  are  the  same, 
and  yet  there  ia  ao  marked  a  differenoe  aa  to 
amount  almost  to  a  aepsraCe  branch  of  loarriags 
.inting.    Light  work  ia  quickly  handled,  there- 


fore the  workman  i 


e  the. 


the  aarfaoes  being  small  the  workman  i 
Ignorant  of  '  .    ■■    .     ,  ,         .  ,  . 

large  surf  ai 


of  a  first-olass  workman  is  the  embodi 
of  meDhanicat  skill  in  joinery  and  graceful  sweeps, 
and  there  are  but  few  painters  who  do  not  look  upon 
it  with  admiration.  The  wood  ia  all  so  white  and 
dean  that  it  seems  a  pity  that  the  fiend  with  the 
Blush  keg  and  paint  pot  should  be  allowed  to  soil 
it.  First  of  sll  the  inside  must  be  "sluahed." 
Ifow  whila  this  work  does  rtot  require  mnch  skill, 
it  is  important  that  the  coating  l>e  laid  evenly  as 
possible  and  no  spot  misted.  The  canvas  ia  glned 
oa,  and  therefore  moat  be  protected  byaooat  of 
paint  which  is  imperviooa  to  water.  Next  comes 
the  priming,  which,  by  tha  old  method,  should 
be  ■  coat  of  raw  oil  carrying  a  little  lead,  a  triflaof 
Japan  and  turps  if  the  job  is  to  be  moved  along 
rapidly.  Good  bruehes  and  clean  smooth  material 
should  be  used.  The  coat  most  be  brushed  on 
freely  and  worked  well  into  tha  grain  and  nail 
holes  and  earners,  and  wiped  out  ao  as  to  leave  no 
fat  edges,  fat  corners  or  runs.  A  week  is  allowed, 
for  drying — when  the  body  should  hare  a  light ' 
sandpapering  and  be  th  rough  ty  dusted.  The 
second  coat  need  not  be  mare  than  half  oit  to  one- 
fourth  Japan  and  turpi,  and  lead  anffioiently  to 
cover  the  wood.  Lamp-black  may  be  added  or  not, 
but  if  added,  then  just  enangh  to  stain  lead. 
Thia  ooat  moat  also  be  well  bcoshed  in,  and  wiped 
out  smooth  and  even.  At  least  four  days  ahonld 
be  allowed  for  drying, 

The  nail  holes  may  now  be  puttied  half  full  with 
good  tough  putty,  composed  of  equatpartsof  keg  lead 

and  whiting  and  a  stain  of  Japan.     On  "■- •' 

day  thereafter  give  a  third  ooat  of  lead 


On  the  aeoond 


A(«i 


prcportion,  and  lamp-htaok  sufficiently  to 
'~  ~  shade  darker  than  the  preoeding  coat. 


ttying   thi 

tiaater  me  grain,  kni^ng  it  down  so  cuac  none  u 
sfc  above  the  surface.  Allow  no  falling  putty  to 
harden  on  any  part.  On  tha  third  day  thareaitor 
apply  the  first  coat  of  rough  stuff,  made  of  English 
filling  two  parts  and  keg  lead  one  part,  and  mixed 
in  hatf  and  half  of  Japan  and  rubbing  varnish, 
sad  thinned  with  turps.  This  first  coat  of  rocgh 
stuff  ia  a  moat  important  one  to  look  after,  for  if 
it  is  laid  on  heavy  and  full  of  brush  marks,  it  will 
return  as  a  plague  later  on.  It  should  be  applied 
moderately  neary  and  worked  down  as  smootb  aa  a 
ooat  of  lead.     The    three   remaining    coats   may 


and  although  it  is  bumble  work,  and  very  tediuue 
and  dirty,  on  it  depends  the  perfection  of  the 
snbsaqueat  painting.  The  rubbing  proceeds, 
downwards,  and  as  water  has  to  be  mad  freely 


more  or  leas  of  it  will  get  inside  of  the  body 
But  there  are  some  rabbers  who  Sow  more  wittc 
than  is  really  necessary,  and  if  they  ar«  not 
watohed  will  allow  a  pool  of  water  to  staad 
cantinnally  inside  the  body.  Tha  expert  snd 
sensible  hand  will  work  equally  as  fast,  andyst 
flow  but  little  water.  Camera  ahonld  be  mbbed 
out  nicely,  so  as  to  leave  the  lines  olean  cat,  at 
they  were  before  the  paint  was  pnt  on,  and,  more 
than  that,  a  tat  earner  may  in  time  rain  the  whole 
painting  by  cracking. 

The  rubbing  oompleted,  the  body  most  stand 
twenty-fonr    hoors    to    allow    the    .'~ 


for  defects.  Putty  all  such,  and  next  dav  cut 
down  tha  putty  and  touch  it  over  with  blaek. 
English  parpla  lake  is  selected  for  the  psneli. 
Mix  a  grouad  work  of  Indian  and  Tnacan  red  and 
lamp-black  to  a  medium  toned  brown.  Apply  two 
coats— ones  day.  Hair  off  the  Grat  ooat,  and  lee 
to  it  that  the  aecond  one  ia  fine  and  clean.  The 
Iske  must  not  be  stained  by  a  dark  Japan  ;  gold 
site  or  varnish  is  prefeTable.'Iiay  the  lakeaomewhat 
heavier  in  the  twdy  than  opaque  oolonra.  Two 
ooats  and  oolour— and  vamiah  should  make  msolid 
job.  The  black  porta  maypiooeed  with  the  panel 
colours,  and  when  tbe  oolonr-rarnish  has  been  lightly 
rubbed,  black  off  the  monldinga  with  oolonr  made 

K~  Msy  with  varnish.  The  aeoond  ooat  of  varnish 
onid  be  stained  with  black,  while  the  third 
ooat  may  be  elear.  Eaoh  coat  of  vamiah  should 
stand  at  least  three  days,  and  be  robbed  on  tha 
fourth  day.  The  aeoond  ooat  receivers  the  most 
thcroDgh  robbing,  but  it  must  not  proceed  ao&i 
as  to  reach  the  first  ooat.  The  third  coat  ia  Sowed 
on  free  and  full  and  aa  olean  aa  the  finiahing  one. 
A  week  it  none  too  long  far  the  ooat  to  harden. 
But  the  gloss  may  be  out  off  on  the  third  day,  mi 
the  rubbing  be  completed  when  the  trimmen  an 
through  with  the  body. 

In  rubbing  the  last  ooat  remave  the  grit  and  cut 
tbe  gloss  weU  down  with  fine  pnmiee,  and  follow 
the  pumice  with  whiting,  rottenstcme,  or  omit 
both  and  give  what  it  termed  a  water  rubbiiur— 
that  is,  considerable  water  to  tittle  pnmiee.  Uie 
the  wator-bool  freely  in  the  cornerib  and  oader 
mooldings  and  without  stint.  The  finish  diffen 
from  the  vsmithing,  chiefly   in  the  finer    qnality 

'  varnish  employed.    The  secret  of  laying  the 
vamisli  ia  to  mass  it  on  freely,  audi  brush 

.  .  re  than  is  tufficient  to  level  it.  Very 
large  surfoces  are  given  an  extra  quality  to  that 
there  wUl  be  no  iear  of  its  setting  before  the 
panel  can  be  broahed  entire.  The  extra  quality 
la  gradually  taken  off  and  wiped  into  the  wiping 
onp.  It  is  the  floBing  eoat  that  assists  in  drowning 
fine  spects,  and  thst  prodnoes  that  fulness  and 
brilliancy  noticeable  on  tbe  beat  work.  Tbe 
beauty  of  the  bare  wood  was  spoiled  by  the  fint 
ooat  of  paint,  and  the  preparatory  pamting  «u 
very  far  from  a  '•    -     ■'  ■     . 

finiabad  piece  ot 

are  familiar  with  the  process  which  produces  it.— 
The  Blackimilh  and  Whedaright. 


finishing  vi 


SHIHOLE  HOUSI  AT  THI  AHSBICAX 
EXHIBITION. 

WE  illustrate  this  week  a  fnll-tize  Shingli 
Honsa,  of  two  stocieikwith  a  verandah  all 
round,  and  a  piazta  leading  from  the  npper  ficot. 
The  house  it  very  picturesque,  and  of  pieaaing  de- 

ipal  wBlering-plse« 

atantly  being  erected.  No  two  detigna  being  aliki^ 
the  monotony  usually  obaarved  in  daces  of  i 
limilat  description   in  this  or  othi 


the  grealestease.  Theyareadaptedfor  any  climile, 
and  the  mode  of  conttruotion  renders  them  warmer 
in  winter  and  cooler  in  summer  than  ordinary  brisk 
boiaset.  (We  may  remark,  in  passing,  that  thit  hit 
been  well  exemplified  in  the  home  in  queetica 
during  tha  hot  inmiaer  we  are  now  axperiencin(.) 
The  buildings  are  prepared  and  fitted  together  m 
Canada  and  America,  and  as  only  the  best  Ctnadiai 
white  pine  ia  used,  this  may  be  r^orded  at  s 
guarantee  of  their  longevity.  Climatic  infloanMi 
have  little  or  no  effect  whatever  ;  indeed,  they  an 
improved  externally  in  appeoranoe  br  weatherinf. 
The  house  illnatrated  has  been  designed  ai 
erected  by  Messrs.  Stent  snd  Co.,  of  New  York, 
and  18,  Parliament-street,  at  tbe  American  Ei- 
hibition,  Earl's-coart,  and  we  believe  thatCcopuj 
have  already  aecnred  important  orders  for  tbtM 
homes,  and  are  in  a  position  to  exeeuto  contnctt 
an  the  ihortest  notice.  We  shall  weleomt  Ifa 
erection  of  many  anch  houses  at  the  seaside,  fo 
instance,  and  in  country  distrjots  wham  the  dsU. 
unending,  staring  white  plaster  and  staooo  do  audi 
to  ruin  uie  natoial  tmanty  of  Um  Mstl*. 
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8NAE£'SITE8  AHD  THEIH 
BXMSBIES. 

IN  aoDtiDDrntioQ  of  hia  remiTka  on  thiB  aabjeot 
(iBB  p. -137),  "Koi"  leadi  ta  >  long  paper  on 
"Tlic  Tiektment  of  Saakc. Bites  in  VioMr^"  br 
Dr.  G.  B.  Halfori,  M.R.C.P.Lond.,  lud  Proteiior 
-     ■      ■  —      ■  •  .    _    .    .  .^  jj^^ 

'■din 
'■  portione  of  it  belon,  pietsced  b; 
we  remaiKH  ui  oar  valued  conlribotor : — 

I  sloajB  had  great  GOuSdence  in  tbls  aativa  (tima- 
9ir  J.  Fajrec'i  aipeiU 
aable  book,  werenearl]' 
n  corpori  cilf.  I  h«Te 
itienl,  next  to  tbe  do- 
meatic  pig,  itrnggles  baidcBt  and  liTM  the  longeit, 
vhicb  u  a  highly-encoaragiog  taot.  Thers  are 
men  nbo  have  lived  a  wbole  week  after  a  bite  (u 
in  tbe  case  I  alluded  to  of  tbe  BuElitb  officer  nbo 
vBi  bitten  two  year*  ago  at  NatalL  and,  in  India, 
34  honn  ;  but  nitivei  aaceamb  to  the  pulaon  very 
qnickly.— Bob." 

""    "-"— '   = nenoing  hia  paper,  giTe«  20 


enees,  aa  recorded 
all  baaed  on  exp 
uotined  that  the 


r.  Halford,  i: 


In 
thiac 


r  Afrii 


blood  log eg 

"ig  colour 
deoiidiaed  form  of  Stoke'g  crnor: 
honevei,  after    death     greedily 
when  exposed   to  the   -'-    --'  ' 


lie,  with  few 

[blingthemoal 
.  Thia  blood, 
iiorbg  oiygen, 

thao  uDpoiaoned  blood.  Since  my  attention  wag 
firgt  directed  to  thia  anbject,  I  have  met  with  Dr. 
Harley'a  obtervatiDni  on  the  iufluence  of  polwiu 
OD  tbe  reepiratory  gues.  Id  a  dog  poisonad  by  a 
paS-adder,  the  blood  abBoibed  two  per  cent,  raura 
of  aiygea  (ban  tbe  beslthy  blood  Bimilarly  treated. 
Now,  u  I  aaked  in  mjr  first  paper  on  tbii  anbjeot, 
why,  when  no  impedimenb  eiigta  to  tbe  aooeaa  of 
Oiygen,  ghonld  the  blood  beoouie  lo  gradually 
deoiidiaed  in  people  bittea  by  malcet,  eioepliug  oi 
tba  guppoaitiou  that  something  had  bean  add^  U 
the  bloud  whioh  prevented  thoee  actions  and  le 
aotions  between  blood  and  oxygen  opon  whloh  thi 
manirutatiODs  of  life  depend?  Tbe  fluid  gtate 
of  the  blood  ifl  also  in  iiarmony  with  deficient 
dation,  andyet  there  is  no  biadranoe  to  lei] 
tiou  i  no  reason,  like  in  drowning,  why  oxygen 
■bould  not  reach  the  blood  ;  it  doeg  reach,  bnt  ii 
the  presence  of  the  serppnt'g  poison  itg  lite 
sustaining  power  ia  withheld,  unlesa  aome  othei 
agent  be  added  to  the  blood  to  aountriaot  it. 

1  am  iacliued,  however,  to  refer  tbe  changes  iu 
the  bluod  to  tbe  introduotion  of  germinal  matter* 
from  tbe  terpent'g  glaudi,  and  all  the  aympioma  to 
inch  ohangas.     To  eiplain  ;  there  ii  little,  if  any, 

butpbysioally  they  are  verydiffereut;  little  differ^ 
•nee  chemically  between  Sbiine  and  albnmea, 
phjBioally  they  are  very  diflerent.  But  both 
itarcta  and  fibrioe  are  rendered  soluble  by  the 
addition  of  minute  particles  of  germinal  matter: 
in  the  Grit  cage  from  the  aalivary  glandg,  in  the 
seaond  from  the  atomacb.  Trne,  with  the  Utter 
ia  combined  an  acid,  hut  without  the  pepsins  cella 
no  digettion  takes  place,  and,  what  is  very  remark- 
able, ■  very  minate  quantity  ig  able  to  convert  a 
very  large  quantity  of  fibrins  into  albamen,  go 
long  BB  the  mixture  remainB  aoid;  the  pepaine 
cellg  require  no  renewal,  since,  for  want  of  a  better 
explanation,  they  are  said  by  their  mere  proaence 
(o  determine  the  converBion.  A  little  spittle  from 
a  man's  mciiLh  will  change  stareh  into  sugar  within 
one  minute.  These  things  being  true,  ig  it  un- 
reasonable to  claim  lor  the  secretion  of  another 
olui el y  allied  gland  to  the  galivary  au  equal  power 
in  another  direction  ?  What  the  ebingea  produced 
in  the  blood  are  we  do  not  yet  fully  know:  but 
'lich  in  healthy  blood  is  called  fibrins  ia 
I  bed,  digested  if  yon  will,  in  the  preieuce  of 
erpeni'a  venom.  If  the  qnsntity  of  vencm  entei- 
ng;  tbe  oircolation  is  great,  tbe  obanges  are  greater 
ind  the  chances  of  recovery  leaa.  If  tbe  animal  ia 
.mallhis  chances  are  still  leas  !  if  it  depends  much 
ipon  oxygen  with  a  naturally  highly  fibrinoui 
nood,  rapid  circulation  and  abaorptiun,  it  soona 
a  victim.  Thus  a  bitten  bird  falls  in  a  f<^w 
lea  from  a  tirig  to  which  it  has  hopped  to  the 
ug  reptile  beneath;  hence  tbe  old  stories  of 
IB  charming  birds.  If  the  animal  be  in  a 
degree  indiflerent  to  oxygen — I.e.,  cau  live 
long  time  under  water,  in  carbonic  aoid  gaa, 
reptile    or  hibernating  animal,  with  ooire- 


mlatioQ  and  abaorptlon,  iti 
.  ,  are  greater,  it  ia  naturally 
more  indifferent  to  tbe  pieasnce  of  venom,  and  tbe 
probability  of  absorption  from  a  wonltd  is  mneb 

~  it,  it  may  ba  aaid,  the  aymptoma  of  snake- 

poiaoniuK  come   on   too  Boon  for  anch  changes  in 

"     blood  to  be  produced  ;  but  raoallect  the  nearly 

«ntaneons  action  of  ptyalino.   Again,  if  venom 

Br  B  vein,  one  minute  will  certainly  Guffice  for 

entire  circulBtioa  thiough  the  body.     Bati- 

mating  the  quantity  of  bloud  in  the  body  at  131b., 

-  nd  tbe  oonlents  Of  the  left  ventricle  at  3oi.,  then 

le  whole  mass  of  the  blood  would  be  circulated 

by  64  heart-baata  \  and,  taking  tbe  normal  bests 

""  76  per  minute,  this  quantity  of   blood  would 

a    through    the   heart,    oarrjing    with    it  the 

lorted  venom,  in  61  aeconda. 

telievicg,  then,  (bat    in  the   blood  itself  the 

rolunlary  Bud  refiex  acta  (will,  motion),  and  in 
animal  heat,  let  na  turn  to  (he  eondilloa  of  our 
snake-bitten  patient.  He  is  usually  psle,  with  a 
great  teadency  to  sleep,  the  heart's  action  is  feeble, 
and  in  aome  csae*  deep  coma  ensues,  from  which  it 
is  diScalt  to  arouae  blm  ;  in  fact,  tbe  countenanee 
is  like  that  of  an  epileptic  after  the  oonvulsion. 
Do  not  the  pallor  and  drowsiness  indioste  an 
snnmio  atat«  of  the  brain,  or  rslher  a  diminntion 
of  the  arterial  oapaoity  and  extension  of  the  venooB 
surface  analogons  to  that  which  takes  place  in  a 
less  degree  in  ordinary  sleep,  according  to  the  re- 
searchei  of  Mr.  Durham?  In  all  of  the  oaies 
brought  before  yon  thia  evening,  the  functions  of 
the  cerebral  ganglia  and  higher  senBorium  were 
completely  in  alHyauee,  or  tor  a  time  extinct. 
Dead  tbe  aoSeren  were  to  both  sound  and  light, 
and  to  this  hour  they  have  no  knowledge  of  tfc- 

phenomenonof  sleep  to  the  using  up  of  the  pr 
viously  Btored'np  oxygen  in  the  bloud,  an.'logoui 
to  the  views  I  propounded  in  June,  ISG7,  for  th< 
■Meeaion  of  Bleep  in  caaea  of  anake-poiaoning'. 

There  is  yet  another  system  of  anake-poisoninE, 
wbich  deserves  the  greatest  conniderstion  ;  I  Blludt 
to  the  condition  of  the  pupil.  It  is  that  of  extiemt 
dilation,  depending,  as  I  believe,  upon  tbe  a 
tion  of  tbe  central  optic  ganglia.  Light  is  pouring 
into  the  eyeball^and  yet  no  reflex  acts  ate  ptoduoed 
An  eiaotly  Bimilsr  condition  sfiecta  tbe  auditor; 
ganglia,  vibration  aflsr  vibration  shoeka  the  tym- 
im,   each  falling   ailentlj    npon   the  central 


that  whi 


fall. 


rise  of  temperature.  It  ia  prainmable,  tharafcre, 
that  oxidation  is  going  on  in  (be  blood,  where 
before  (here  was  little  or  none  ;  that  the  abnonosl 
molecular  ohange*    going   on    in    tbe   blood    are 

aneated;  that  electrical  action  reanlts;  and  that 
.__  capillaries  of  tbe  mosonlar  system,  the  whole 
body  over,  are  inducing  to  form  heat  or  exoits 
— ^tjon— the  wheel  of  life  is  turning  again,  so  lately 
the  point  of  alopping— for  the  mnaclea  are  now 
iOgnieed  as  nothing  but  macbinea  for  the  eonvar- 
aion  of  heat  into  motion  ;tbedetemi  ininganddimt- 
tiaaae;  thefoelin 
the  blood. 

The  lessons  we  have  learnt  from  tboae  who  have 
led  this  remedy  and  have  sent  their  caaea  tor 
lUieatioa  to  me,  are  that  a  good    battle  moat 

very  0 


ganglia, 
Somf 


«  this  condition  of  the  aen 
irobably  the  corpora  s 
d  ooTpora  quadrigemina, 
■     1  ganglia  either  re. 


loryganglii 


tulting;  intbe  fi 
"wel'ing"'""  °"" 


,  I  thoold  fear 
the  deepest  coma. 


I  of  the  Liqaor  Ammonite  B.P.  sp.  gr.  '969 

luperficial  vein.     If  properly  injected,  (he 

lavlog    been    firat   exposed,    and  its    coat« 

1  with  the  nozzle  of  the  hypodermic  syringe, 

the  alkali  goon  reacheg  the  heart,  vigorous  contrac- 

^  lently  Btaguating  In 

the  capillaries  passea  on,  cut   vessels  which  had 

"led   bleeding    bleed    afresh,    the  temperature 

es,  the  colour  improves,  the  mnsoles  contract, 

sensory  gsnglia  respond  to    external  imprei- 

s,  the  nearly  or  quite  inanimate  mass  it  now 

sate.    Light  and  sound  are  perceived,  tbe  faces 

of  frienda  are  lecognised.     Tbia  is  no  exaggerated 

lictnre,  but  such  bb  I  have  myself  witnessed  in 

logs  (the  central  organ    being  exposed,   and  arti- 

icial  respiration  kept  up  for  an  hour)  reoovering 

uBtantly  from  (he  stupor  of  chloroform.     I  bsve 

also  repeatedly  pierced  the  heart  itself,  and  there 

injected   (he  ammonia,  with  similar  good  and  nc 

bad  effects. 

Tbe  remedy,  then,  is  smmoniacal  gas  in  aolution, 
an  old  and  favourite  one  for  snske-bite  the  world 
over ;  but  instead  of  putting  it  into  a  atomaab,  the 
atagnating  vessela  of  which  cannot  absorb— for  all 
the  brandy  and  ammonia  poor  Mr.  Drummond  took 
were  attervardafound  intbe  atomach  and  intestine*, 
and  BO  no  doubt  of  others— I  inject  it  into  tbe  blood 
itself  ;  the  gaa,  experiencing  a  rise  of  temperatnre, 
Fipandg,  and  presently  is  in  direct  contact  with 
the  body,  the  oBpillary  walls  alone 


ning- 


n  fact,  it 


both  a 


ific  tendency  haa  counteraated  it; 

removed  by  it ;  but  aa  ita  power  is  ( 
lupplies  mnst  be  brought.     It  doe 


aland 


'igorcuB  pulistiflua  for 


t  least  twc 


at  depend. 


I  judged  of,  by  the  efient  prodnoed; 
I  tbat  too  little,  rather  than  tm 
ijected.  Tbe  greatest  care  should 
lone  of  the  ammonia  is  spilt,  u 
sloughing  will  follow ;  but  if  the  cannla  of  the 
lyringe  be  properly  introduced,  and  the  injectica 

immediately  with  the  blood,  I  believe  none  will 
follow.  A  little  inflammation  may  result;  but 
irbatot  (hatif  (he  patient  be  saved  ? 


AN  ELSCTRIC  8EISM0METX&. 

AT  a  recent  meeting  of  the  New  York  Blaetric 
Club,  Dr.  Otto  A.  Moses  exhibited  and  d(- 

the  following  ex 


yoo  ia  intended  (on- 
giater  the  most  delicate  waves  thkt  fiognmvra 
the  face  of  the  earth.  They  are  not  neccaaiily 
larthqaake  waves.  They  may  be  those  waves  thsl 
■■  iaanoldidea— thebreathing.1* 
ireatbing  of  the  earth — becaoM 
jvcred  recently  tbat  there  art 
of  thia  earth.     Now,  it  ia  not  U 

0  suppoae  i;hat  we  who  in  si- 
n  find  the  moat  minute  formaaf 
ater,  may  look  fur  foima  of  lila 
«r  than  oars  aa  we  are  than  Ibcse 
it  these  pulaationa  or  wavca  that 
,  without  any  very  great  stntd] 
,  a  breathing  at  an  animal— net 

1  way  tbat  we  breathe,  bat  a 
e  of  life,  for  life  ia  nothing  bat 
loceeding  to  desorihe  tbe  mstru- 
propose  to  regiBtertbadirecticn 
iquake  wavea,  it  would  be  well 

to  define  what  is  an  earthquake,  ao  that  we  mai 
intelligently  consider  the   requisite!  of  tbe 
mometer  or  Beismoecope  by  which  ita  moven 
may  be  recorded. 

Those  greater  or  leaser  movementa  of  theearib 
tbat  are  felt.  Been,  or  heard,  and  which  are  cuitd 
by  either  an  increase  or  diminution  of  intemaln 
external  preaiure  on  the  outer  layers  of  the  eaitt, 
are  called  earthquakes.  They  ate  made  evident  u  . 
us  by  tremors  and  undulations  of  the  earth  sad 
sea,  by  tbe  destruction  of  bn tidings,  the  permaool 

fisaures,  tbe  esoape  of  gases,  and  flames  from  tha^ 
and  in  tbeir  moat  powerful  mabifeatations  bjtit 
flow  of  melted  lava  from  the  interior  of  the  eulL 
accompanied  by  the  escape  cf  ateam  and  elondic^ 
dust  and  ashes. 
This  condition   of  things  ia  of  very  fraqasi 


dof  every  pi 


going  on  betwtta 
of  the   inner  world  and  tit 


,  _,. ._   ...isider  that . 

the  earth's  surface  are  covered  by  water,  il  ■ 
scarcely  lu  be  eipeoted  that  we  can  ever  Drfwiai 
systematic  observations  over  a  regular  anoclcst 
network  of  stations  Indeed,  the  evidence  of  ooi  , 
and  tbe  same  earthquake  is  very  diSereat  st 
different  times  snd  places.  It  variea  irr^aladj, 
from  the  foci  to  the  extreme  edge  of  seismte  acta*, 
pBSaiDgframtheaCageof  conoentratedconvulaioat 
the  epicentrnm  to  the  almost  imperoeptible  tmoa 
at  tbe  periphery,  aometimes  agitating  the  sarfaa 

that  of  tbe  atorm-tosted  ocean  billow,  orainUif 
to  great  fineness  of  vibration  that  only  the  miaa- 

A  learned  French  scientist,  Abaddi«,waa>a'>a 
get  au  absolutely  tremorless  aarface  by  wbiikM 
take  tbe  reflections  of  Sxed  gtan,  perfeeUyqsi^ 
for  certain  aatrouomical  measnremenla.  uvte 
to  get  that— as  to  tbe  pare  scientist  time  ii  ■ 
object — he  oonatrueted  a  cone  of  acdid  ccao^ 
Chat  wasBbout4mbtrea,ot  18orI9tL,iaheigU,M 
buried  below  the  anrfioe  uf  tha  earth,  aadtkal 
rested  on  the  solid  rock.  He  there  pntaorfM 
of  mercury,  which  yon  know  tn  b«  aa  niitaUo 
anything  can  be,  becanse  there  ia  bo  o^iUW 
attraction  l>etween  tha  meronrjr  and  the  Jaak**! 
walls.     There  seems  to  ba 
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mttmrj  lod  othar  aorfuMi,  lo  that  the  ilightMt 
taOTSmsnt  oommunuwtea  Ita  raotioo  totha  iBaronry 
aarfice.  Hs  then  put  aboTs  that  orifioa  onni- 
hain,  inoh  u  yon  leo  in  telaicopei,  miorosoopai, 
■nd  alhar  obnerviri^  InBtrameata.  From  thft  he 
proJBoted  a  beun  of  tiehc  dava  oa  to  the  anrfaofe 
of  the  merODTf.  The  light  leboanaed  and  oaat  x 
■hadow  on  the  oroaa-hiin,  and  that  wu  ovac  th« 
opening  iboDt  2in.  on  the  itufaos,  and  to  hi*  aoi- 
priM  h«^  never  wag  able  to  gtt  a  qaiet  obaecration 


oftb 


Itn> 


Lt  ceat,  and  aometimes  it  nonld  ditappear  entirel;. 
Thers  wa«  aoiae  aaiimic  aotion  that  he  oonld  nr' 
feel  at  all,  that  aSected  the  BDifaoe  of  the  meraai^ 
beloir  ao  that  ho  never  conld  gat  that  beam  of  light 
that  be  threw  on  the  aucfioe  of  the  meronry  to 
reflect  hack  through  the  aame  oritioe  throogfa 
whlob  it  oama.    There  waa  alwaya  a  tremor. 

An^  inilramenl  or  pieo*  of  apparatna  for  re- 
giaterin^  the  approach  of  an  eirtbqaake,  to  meril 
Doming  into  geosral  Has,  maat  combine  lerenl 
qualitiea  whioh  may  not  be  aaaily  united.  It  mna< 
M  aeouiate  in  regiatering  the  work  to  be  done  ;  il 
moit  be  delicate  j  it  ahould  reapood  quickly  to  tba 
alighteat  or  the  itrongeet  blow  ;  it  aboald  recaTOi 
itielf  inatauUy,  In  order  to  be  ready  for  anotber 
reoord ;  it  ahould  not  be  affaotsd  by  inaotion  by 
the  ohangB  of  perpendionlarity,  while  pBHiingfroni 
the  troDgh  of  an  earthwava  u>  ita  oreat  and  back 
again  ;  it  aboald  be  amall,  cheap,  portable,  alwayL 
ready  to  apply  a  foroe,  yet  consuming  no  power 
while  waiting  ;  reqoiring  no  attention,  being  aelf- 
acting  and  Delf-recwdiag. 

Attempt*  bava  bean  repeatedly  made  to  anpply 
-  -nmoBcopeoraeiamometer  which  wonld  fill  all 


been  made  to  aat  diceotly  in'raeaanring  the  dia- 
tnibanoe  of  a  force  opon  wboae  abaolnte  oonitancy 
the  iDBtrament  abuald  depend  tot  f  nieiling  all  the 
oonditious  of  aoonrate  regiitration.  It  the  dia- 
torbance  of  gravity  be  the  thing  to  be  meaaared, 
then  the  goTcmiDg  principle  of  the  maohine  which 
iito  record  it  ahould  be  other  than  the  force  of 
gravity — a  judge  abunld  Dot  ait  is  judgment  on  hii 


iar  with  that  eiperi- 
t  of  a  body  under  a 
■QTtace  at  rest,  (there  tbireia  nutanffioientfriotioD 
to  carry  the  body  on  the  anrfaoe.  Thia  would  be 
carried  forward  ;  the  other  body  would  tall.  Now, 
that  ia  the  principle  of  the  moat  luooeaafal  aeiamo- 
•copea  and  aeiamugcapbs  in  nae  today.  They  have 
a  very  heavy  weight.  Of  oomao,  that  weig"ht  ia  a 
little  world  in  itaelf ;  it  tends  to  tbe  perpendicular, 
wbilc  tbe  earth  underneath  it,  which  ia  drawing  it, 
being,  of  oourae,  drawn  by  Ibe  peudulnm  aa  well, 
the  earth  underneath  it  attraote  it,  aud  kaepa  it 
■teady.  If  there  eomea  a  convulaioa  which  moTea 
it,  tbe  pendulum  remaina,  aud  it,  on  the  auifaoe, 
70n  have  aome  briatlea,  or  a  bit  of  paper  which 
reata  on  a  anrface,.blacl»ned  with  lamp  black,  aa 
tha  earth  movea  it  wilt  indicate  by  ita  movameat 
tbe  extent  that  it  baa  moved.  But  that  ia  only 
•omewhat  of  a  makeahltt,  beoanae  tbe  peudulnm, 
after  a  while,  geta  the  motion  of  the  earth.  It  ia 
drawn  with  it,  juat  ai  if  you  revolve  a  wheel  in 
water,  tbe  water  ia  taken  witb  it  i  ao  that  all  thoae 
difierent  forms  of  apparatua  are  very  unaatiitactory. 
It  il  a  problem  of  great  importance,  and  one  that  a 
great  deal  of  ingennity  haa  been  apaot  on;  bub  none 
of  theae  roachinea  are  aatiafactory,  beoauae  they 
zegiitar  only  Teiy  small  motiona,  and  the  eartb, 
geDtlamen,  may  be  moviog  through  apace  fiO  or 
100  milaa,  aud  you  will  nut  notice  it— that  ia,  you 
nay  move  np  or  down  50  or  IW  milea,  and  yon 
von't  know  it.  Now,  that  leema  like  a  broad  atate- 
ment.  You  would  aay  things  would  be  upaet.  Not 
*  bit  of  it.  Suppose  I  hut  a  bridge  8,000  milea 
long  from  parapet  to  parapet,  taking  the  antipodea 
of  the  earth,  and  imagining  the  teclion  of  the  earth 
to  be  a  bridge.  Now  then,  a  preaiure  of  !iO  milea 
down  and  GO  miles  np,  on  such  a  bridge,  would  not 
be  a  hundredth  part  of  tbe  expansion  that  takea 
place  every  day  in  the  Brooklyn  bridge,  which  rise! 


■re  upside  downli  Not  a  bit  of  it,  becanae  the 
altractioQ  of  tbe  earth  is  lo  great  that  our  blood 
nabea  to  our  feet,  and  we  do  not  know  anything 

movement  of  fiO  or  109  milea  on  the  earth,  li  it  took 
place.  Now,  all  these  dit!eieut  apparatus  are  an- 
aatiifaotory,  because  they  do  not  regiatet  tbe  great 
movementa  in  tbe  earth  that  ate  taking  place,  that 
we  may  be  entirely  ignorant  of.  There  il  aome- 
thing  which  may  be  interestjag  just  here. 

The  first  converaation  that  I  ever  had  witb  Mr. 
Thomaa  A.  Edisun  waa   on    tbe    subject  of   this 

day  at  Mr.  Preacjtts  office  id  the  Waatem  Union 
bailding,  and  I  carried  a  letter  of  iulroduotion  to 
liiiu  from  Dr.  Agnew,  a  mutual  friend.  We  got  in 
ion,  and  I  apoke  of  this,  and  he  waa  very 


quired  ma  to  nae  Bome  of  the  caibon  that  be  wi 
tnen  experimenting  with.     He  was  jnat  making 
aeiamometer,  and  he  acoompanied  me  over  to  Henlu 
Park.    There  I  experimented  with  thia  maohiue 
I  wanted  to  find  out  whether  it  waa  poaaible  t< 
register  the  varying  preasnre  of  the  oainin,  and  ti 
make  a  regiateriog  iuBtrnment  of  avaiyingourren' 
of  electricity  to  pass  tbroBgb  tbe  carbon,  and  oni 
of  tha  aaaistanta    in    the  laboratory  aaid  t«  me 
"Here  is  a  very  cnrioua  thing  I  cannot  explain.' 
"  Well,  what  ia  it  ?  '■    He  had  a  little  carbon  buttoi 
inch  aa  thoae  in  uae  ia  tbe  telephone  and  then 
were  very  few  of  those  buttons  then,  becanae  hi 
had   not  yet   put  the    telephone   on  tbe  market 
Thoae  huttona  were  all  pnt  under  a  weight  of  oni 
gramme.     Then  a  certain  current  of  electricity  wu. 
Bent  through  it,  and  it  tbe  reaiatanca  was  abont 
I  ohm,  the  carbon  button  pasaed  moater,  and  it  wa« 
then  used,  and  pnt  into  a  telephone.     If  it  didnu: 
pasa  muster,   it    was   rejected.      Thia  gentlemi 
Martin  Force,  one  of  Hr.  Ediaon'a  astiBtaaU,si 
to  me,  "  I  cannot  uuderatand  this.    I  have  be 
bothering  over  thia  button  for  an  hour,  and  at  o 
time  it    rcgistera   more,  and    at   anotber  time 
registera  leas."     It  was  a  cloudy  day,  and  I  said, 
"Perhaps  it    ia   abaorbing    moiatnre.        "-  ••■'' 
"No,  it  ia  not  ao.beoBDee  it  baa  beenthi 
of  a  day  all  day,  and  thia  morning  it  ii  _ 
mneh,  and  at  noon  it  registered  more,  and  to-nighc 
it  will  register  still  more."     Well,  I  thought  lEal 
'  ig  over  a  long  time,  aod  then  it  atmck  me  tb 
lapa,  that  gramme  weight  that  he  had  on  t 
anrface  of  that    carbar    buiton  did  not  weigl 
gramme  every  time^ — every    minute  in  the  di 
that  may  be  it  weigbed  three-tourtba  of  a  grami 


and  a  halt  a' 
ima.  Itwonldaeemaaitthatwaaaaues 
Quid -be  easily  aolved-— that  yon  could  we 
balance.     Well,  whatwoidd  yon  balance 


ID  that 


sopper  segments ;  ^,  oonneotioa  from  ooppeT  cup. 


Yon  would  balance  it  with  a  weight  that  varied  Id 
the  aame  way,  wouldn't  yon  ?  Therefore  it  would 
be   ImpoBsible   to   tell  the   difference.     We  could 


sllowa  a  varying    current  of    eleotriL-.^     _.  ^ 

^rongh  it.  Well,  it  would  seem  aa  if  that  would 
Ih  something  easily  determined,  and  Hr.  Geo.  A. 
Hamilton  at  that  time  was  verv  anxloua  to  have 
me  try  eiperimenta.  He  pnt  the  elevator  of  the 
Weatem  Union  bailding  at  my  service,  and  I  tried 
ime  thing  on  tbe  elevator  at  the  Stevena  Inili- 
,  ind  oonld  get  no  resalls  at  aU  on  account  of 
tbe  moving  massea  of  metil.  Therefore,  I  had  to 
give  it  np  ;  but  I  think  still,  geotlemen,  that  that 
rariation  is  caused  by  tbe  vatiation  in  the  weight 
of  the  objeot,  and  that  tbe  earth  may  bo  every  day 
moving  itaelt  60  or  100  miles,  and  changing  tbe 
~  ight  of  bodiea  on  ita  surface  without  our  being 
e  to  know  it. 

The  operation  of  the  instrument  which  I  have 
I  honour  to  lay  before  you  to-day  ia  based  upon 
what  might  be  called  a  new  principle.  It  ia  pro- 
poaed  by  ita  means  to  saapend  a  tiody  in  stable 
equilibrium,  and  yet  to  almost  entirely  abstract  it 
from  tbe  influence  of  gravity,  and  to  control  it  by 
force  (aa  far  aa  we  know  it)  independent  of  tbe 
itioQ  of  gravity.  It  coueiata,  briefly,  of  a  straight 
piece  of  aott  iron,  a  little  thicker  than  an  ordinary 
aawiug  needle,  and  about  lin.  long,  which  leats 
perpendicalarly  on  its  point,  and  is  acted  upon  by 
,1  straight  permanent  steel  magnet,  whose  axis  is 
i  eontinuatija  of  that  of  the  needle.  Tbe  magnet 
IB  broagbt  down  gradually,  ao  doae  to  tbe  needle 
that  the  latter  is  ready  to  flv  upward  iotooontaot 
with  the  magnet  upon  tbe  slightest  diminution  of 
I.he  force  of  ^avity  ordinarily  acting  on  the  needle 
by  whioh  it  ii  retained  ia  poaitioo.    Thia  effeot  ii  I 


bioaghtabDntbythealighteitcheckor  blow.  Tbe 
needle  is  never  allowed  to  oome  in  contact  wiUi 
the  magnet,  but  with  an  interpaaed  piece  of  braM 
by  which  an  electrical  nuntaot  ia  brought  abont; 
the  instrttment  can  thns  be  made  to  register  any 
earthquake  blow  coming  from  any  quarter  of  the 
oompaaa,  including  an  upward  blow. 

Now,  I  have  tLe  aeiamometer,  which  we  will 
dissect.  The  needle  has  a  little  disc  uf  platinum 
npon  it  to  give  it  weight  and  for  making  ccntacta. 

upon  it.  There  ia  a  thamb-acren  upon  the  magnet, 
with  which  it  can  be  brought  down  until  the  needle 
is  just  ready  to  fly.  Thelower  point  of  the  needle 
reata  in  a  little  globule  of  mercury.  That  cup  is 
made  of  platinum,  inclosed  in  copper.  This  little 
globule  of  mercury  remains  in  there,  and  tbeneedle 


!  balan 


A  win 


with 


the  cup,  and  leads  to  one  pole  of  an  open  circuit 
battery.  Above  that  -needle,  and  tntetpoaed  be- 
tween the  magnet  and  it,  is  an  inverted  cup  of  solid 
braia,  connected  through  a  register  to  the  other 
pole  of  tbe  battery.  The  cap  istoserveaaainiface, 
agaicat  which  the  needle,  in  ita  rise  tmder  Ibe 
shock  from  below,  cornea  in  contact.  The  mercury 
globnie  below  gives  aufficieot  play  for  tbe  needle 
to  rise,  bo  that  when  it  oumes  in  contact  witb  tbe 
copper  cup  the  circuit  is  closed.    There  is  not  a 

^dredtb  of  one  per  cent,  in  the 

omotive  force,  if  yoa  do  not  disturb  it.  Maka 
yuuc  experiment,  and  you  .will  get  a  very  constant 
eloctromotivB  force.  But  ii  yon  put  it  on  a  closed 
circuit  it  deteriorates  very  rapidly.  Aa  yon  obaeive, 
thia  copper  veaael  ia  interposed  between  the  needhs 
and  the  magnet.  Any  movement  of  the  needle  will 
cause  a  current  of  electricity.  Therefore,  that 
copper  disc  between  them  aervea  as  a  damper. 
Yoo  all  recollect  that  the  retarding  action  of  a 
copper  disc  on  a  magnetic  needle  Ird  to  the  elucida- 
tion of  all  tbote  wonderful  laws  with  referenoe  to 
electricity  upon  whioh  we  now  thrive.  Arags 
found  that  a  needle  oscillating  a  certain  number  of 
timea  in  a  minute  woold  dimmiab  the  number  of 
ita  oscillations  by  the  interposition  of  a  disc  of  an; 
Bubstance— -water,  copper,  glaaa,  any  thing  ;  and  that 
led  Faraday  to  try  whether  tbe  movement  of  a  man 
of  metal  in  the  neighbourhood  of  a  quiescent 
magnetic  needle  would  not  caOBe  tha  needle  to 
move,  and  be  fonnd  be  oould  make  the  needle 
move  as  fast  as  the  copper  moved,  inducing  the 
current  of  electricity  which  reacted  on  the  needle, 
and  aet  it  in  motion.  Now,  that  is  what  we  have 
cup  of  copper.    Tha 


)f£oi 


f  thiam 


I  elong 


ubber, 


.  indiarubber  threads.  I 
them  compared  to  tbreada  of  india- 
.  .,  _jd  it  ia  aa  good  asimila  as  I  ever  beard  to 
indicate  what  the  action  of  the  lines  of  foroe  is— 
assuming,  for  the  sake  of  illustration,  indiarubber 
threads  trying  to  contract  all  tbe  time.  Now  these 
threads  cut  thi*  copper.  The  copper,  of  course,  ia 
permeable  to  the  magnetic  action,  and  a  current  of 
electriL'ity  ia  induced  which  reacts  on  the  needle, 
and  makes  it  stable,  so  that  it  stands  there  abso- 
Intely  quiet.  But  it  i*  prepared  to  respond  witb 
tbe  slightest  movement  from  any  direction.  Now 
I  have  the  magnet  brought  down  to  a  certain  point, 
and  I  have  a  screw  by  which  I  can  ad jnst  the  point 
of  tbe  needle  below,  and  I  oan  bring  the  magnet 
down  to  a  thousandth  of  an  inch,  and  in  that  way 
igulaCe  the  attraction  to  the  greatest  nicety.  So 
ulicate  ia  it  that  I  waa  trying  to  adjnat  it  foi  a 
darter  of  an  hour  without  success.  The  vihra- 
ona  of  the  voices  in  tbe  room  were  enough  lit 
disturb  it  and  frnatrate  me.  Yoa  s«e  the  slightest 
' — oh  on  tbe  table  cansea  the  needle  to  aiocnd  to 
capper  disc     It  comes  in  contact  with  the  diss. 


copper  tube  that  ia  divided  into  sight  aegmenta 
covered  with  a  sheet  of  plstiaam.  Bach 
!nt  ia  connected  with  the  register,  and  will 
Lte  tbe  ditectiou  of  all   earthquake  waves, 


THBEB-LBaaSD  LATHES,  &a. 

IT  has  often  been  aaid  that  Utbes  and  other 
msobinea  of  a  similar  kind,  as  far  as  regsrdl 
Llieir  underataDdiogs^  would  be  better  placid  oa 
three  legs ;  and  as  tuiB  idea  seems  to  have  been  re- 
vived recently  in  tbe  American  J/ocAiniif,  Mr.  F. 
ij.  Woodward  aends  the  following  description  of 
the  best  way  of  carrying  out  the  auggeetion.  It 
jiaa  already  been  stated  that  all  lathea  and  planem 
should  be  placed  on  three  instead  of  four  legs, 
'  Lcing  two  legs  at  the  heaviest  end  of  the  machina 
...1  one  exactly  central  at  the  other  and.  Mr. 
Woodward  sajs:  Undoubtedly  the  best  way  to 
ecure  the  moat  correct  poise  and  action  of  any 
nachine  ia  to  place  it  on  three  aupporta  placed  aa 
.bove  stated.  This  relieves  tbe  machine  of  all 
oraion  atrain.  If  all  of  the  four-legged  maohine* 
.low  at  work  could  be  correctly  tested  it  would  ba 
found  probably  that  the  largestsbare  of  them  wars 
irtnally  raating  on  thiaa  le(^\  t^o^.  Sx  Vi  wi^O^ 
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wodld  b«  faund  that  one  of  tb*  four  leg*  wu  ■□»■ 
talainf  much  leii  thui  iU  due  portion  o(  the 
wriglif  of  Iho  nuchins,  thni  ineliDing  the  bed  to  a 

eo«utaiit  teodenoj  to  tout. 

The  preMDt  iketck  ihori  what  la  deemsd  to  be 
OD»o(thebwt  deeigoi  (or  » three-legged  miohiao  : 
>  ii  tha  bottom  plui  of  bed ;  b,  end  viev  of  bed 
wllb  lag!  kUMhed ;  d.  lide  Tien  ;  c,  orou-teotion 
M  >t  X,  looklog,  M  iDdiokted  hj  the  orro* ,  towudi 
tha  )lngla  leg  t.  The  legi  &re  of  the  lemiciicnltr 
(hell  pattern  with  i  plain  ogee  tenninatioQ  at  top 
■«d  bottom  ;  Char  are  ''eld  to  the  bed  by  three  botM 
aeeh,  by  iniide  Bangei  at  olearW  ■hown.  The 
deaizn  la  aach  aa  to  giTa  the  moolder  an  easy  job, 
Mqoiring  no  coiei  and  haTioz  bd  vmv  draft  or 
taper  bJui  inaide  and  oat.  The  sketob  it  made 
with  ooniiderable  care,  to  that  any  patternmaker 
or  maohiaitt  will  oomprehend  f  dUt  tjie  idea. 

V«r  maohine*  of  oooiiderable  length,  lay  from 
8  to  12ft,  ibe  centre  of  the  leg!  ibonld  be  placed 
Kin.  to  lOin.  from  the  end  of  tha  bed,  ai  iliown. 
la  tha  iketch  the  centre  of  legt  la  18in.  from  end 
ME  bed.  The  truk  of  Uie  tool  carriage  is  placed 
at  the  extreme  edge  of  the  bed,  so  at  to  leare  no 
Mge  ontaide  to  utch  chip.  The  head  and  tail 
ftvoka  boiog  fitted  to  the  oomert  at  o  doaway  with 
tha  uaoal  gutlera  between  two  V  ridges.  The 
Uiul  practice  ii  to  plane  two  V  tracks  on  lathe 
beds,  and  fit  tha  head  and  tail  itoeks  to  the  inaer 
tnck.    This  (tyle  forms  >  gntter,  of 


kaeping  it  free  f i 


ELICTRICII7    ?0K   STBIXT 
RAILROADS.* 

IT  sometimes  happens  that  ■  person  nnfamiliar 
with  optical  apparatiu  it  beat  able  to  appre- 
oiata  the  magnifying  power  of  a  teleuope  by  luuk- 
ingat  familiar  object*  thioagb  it*  larger  end,  and 
xM  nofrequenUy  che  true  condition  of  other  pro- 
' "     It  may  be  beat  apprehended  by  Tiewing  them 


,  let 


uatod  in  the  heartof  a  city  like  New  York, 
whtie  real  estate  is  held  at  a  high  ralne,  in  which 
160  maohinei,  each  leqniring  10  mechanical  horse- 
power,  ace  drireo  by  Cbe  nsnal  equipment  of 
anglnea  acd  boilers.  Sow,  let  as  suppose  f  oither 
that  the  New  York  Slate  Legialatnre  in  the  aier- 
ciia  of  the  intelligent  discretion  which  that  augnit 
body  Invariably  applies  Co  tha  rcgolation  of  the 
internal  affairs  of  the  metropolis^  should  decree 
that  on  and  after  a  certain  date  "  It  shall  not  be 
lawful  to  operate  maobinery  by  iteato  or  any  other 
power  than  horse-power  within  the  limits  of  laid 
oit7,"  so  that  it  would  become  necettary  for  the 
proprietor!  of  the  establishment  to  purchase  a 
jomcient  number  of  animali  to  supply  1,500  H.Pl 
oanti^uonaiy,  together  with  tha  oecestary  addi- 
tional real  estate  in  the  immediate  vioinity, 
whereon  to  erect  bnildingt  and  famish  stable 
aooommodation  for  the  few  thouaand  head  of  live 
itMk  required,  and  to  add  the  coet  of  provendei^ 
attendance,  replaoement,  dc.  We  imagine  that  the 
parties  oonoamed  would  regard  themselves  as  ex- 
tremely furtanate  if  the  cost  of  power  under  the 
new  conditiuns  prored  to  be  less  than  live  or  eii 
timet  aa  much  as  before.  Yet  the  situation  wt 
have  pictured  does  not  materially  exaggerate  the- 
existing  oondilion  of  affairs  in  respect  to  city 
trantportatiijD.  A  single  street-railway  line  in 
New  York  has  in  service  aboat  SSO  cars  and  2,(]i)(t 
hones.  Kot  icis  than  1,500  H.F.  must  be  cot 
stantly  employed  in  the  movement  of  the  traffi 
yet  it  would  probably  be  diCGault  to  oonvini 
the  managers  of  this  or  any  limilarly  sitnatt 
sntfaoa-railroad  company  that  the  whole  111 
might     be     operated     by     a      central      stea 

*  JCnuB  Iba  Xlictrktm  ami  SUdrkal  tiifflnrrr  l,V£.) 


meeting  of  the  Bleetrioal  Bngi- 
cluiireW  that  ao  far  as  the  a*e 
on  small  road*  with  light  tratBo 
is  concerned,  the  docnain  of  experiment  has  already 
been  pasted .  Electric  traction  baa  beoome  a 
settled  fact,  and  from  pretent  indications,  nothing 
can  be  more  certain  than  that  the  smaller  street' 
railroad  systems  of  the  United  States  will  adopt 
the  new  method  a*  rapidly  at  the  required 
machinery  can  be  constructed  and  applied.  In  the 
fase  of  lines  in  larger  cities  with  heavier  traffic,  a 
similar  reenlt  may  tie  looked  for  at  no  distant  daf . 
:lo  valid  reaaon  can  be  addaced  why  the  electric 
system  may  not  be  applied  to  the  more  important 

than  has  been  the  ease  with  imsU  roads.  It  is 
probable  that  the  onlji  serioni  obstacle  to  the 
jhange  will  be  the  tpiiiC  of  caution  and  oonser- 
vatism  naturally  inherent  in  tha  minds  of  the 
nanagera  of  oorporalions  having  thousands  and 
iven  millions  of  dollars  inveatM  in  hone-power 
[ilant,  which   will  lead   them  to  ponder  long  and 

innovation  so  radical,  and  neceuarily  aocompanied 
iitth  to  large  an  expenditnre.  Nevertheless,  the 
iidvantages  of  the  electrlo  system  in  point  of 
I'Oonomy  and  of  public  convenience  must  ulti- 
inatelT  prove  to  contralling  that  it  hardiy  saemi 
probable  that  even  in  tuoh  cases  the  inevitable 
jhange  will  be  long  delayed. 

Mr.  Martin's  tnmmiry  thaws  that  there  are  now 
[unniag  in  this  eounirj  eleven  electric  railways, 
Eiquipped  with  63  motor  cars,  and  that  a  much 
larger  number  are  either  ander  contract  or  in 
^UTBc  of  conitruction.  The  tystemt  of  eleatrio 
rliitribnlion  from  a  central  ttation,  both  by  con- 
iloctcrs  and  by  accumulators,  have  proved  aaccess- 
iai  in  practice,  and  it  is  difficult  to  imagine  any 
lifficnlties  n(  operation  which  cannot  be  anr- 
inoonted  by  one  or  the  other  of  thse  methods,  or 
Ijy  a  combination  of  tiie  two.  Inveitigaticna  and 
i^mparisoQS  of  tha  different  methods  of  electrical 
log  made  by  some  of  the  largi 


ecessed  block  to  reoeive  the  toogsa  of  tha 
atrip  to  be  jacked  into  poaition.  _I^>oa  tha 
□l^ier  inoai  aoTtaoe  of  aaoh  tide  piaaa  is  foDnad  a 
sepnentaIaunaaifaee,theantii«appeTianieinalai 
loifaoe  of  one  of  them  being  providad  with 
transTane  learwardly  inclined  taelli.  A  laver  it 
pivotadin  apartnrea  in  the  sides  of  tha  oantnl  box, 
the  pin  whereby  the  lever  is  jonniallad  baing  made 
..  .1.  ...  .     ..-^jj  ^1^  j^  the  aide  plaaas, 

-f    the    levar    beiog    made 

oircnlar,  with  taeth  adapted  to  maah  with  tha  va- 
at  the  alide  bar,  to  propel  it  baokwaid  or  for- 
.._.J  in  the  box.  Ba^  aide  of  the  leva  baa 
wadge-sbapad  Inn  to  engage  tha  faoea  of  the  «b 
projections  of  the  aide  piaoes  when  tha  daviae  it 
placed  upon  a  floor  beam,  and  foraa  the  taath  oc 
ribs  of  the  jawB  into  the  beam  aa  tha  alida  baiis 
carried  forward,  and  alte  to  limit  the  backward  ,aad 
forward  throw  of  tha  lever.  The  mannR  at 
attaining  the  handle  is  plaiulv  shown  in  tb* 
illnetration,  but  the  part  grasped  bf  the  hand  it 
iin  a  elaeve  and  connected  witha  apinl,  br  whii^ 
through  a  chain  and  pawl,  the  lattes  nuy^  mads 

igagetba  teeth  upon  the  upper  aniuce  of  ana 

le  side  piecea,  to  hold  the  lUda  bar  in  tba 
.ion  to  which  it  it  carried  whan  the  tavarit 
npaTtted,  the  chain  being  of  soeh  length  that  whan 
the  aleeve  is  in  its  normal  poaition  the  pawl  will 
:>e  aleva!.ed  above  the  teeth.  The  apiral  spring 
ibown  acroca  the  fruntof  the  jack  aarvea  to  steed J 
the  tide  pieoes  in  poaition,  and  just  heUtw  it, 
ttaohed  to  one  side  of  the  box,  naac  the  bottom, 
I  a  spring  having  one  end  bent  at  right  ancles  ow 
he  front  edge  of  the  box,  the  angular  end  of  this 
pring  beiog  adapted  to  engage  the  tcatb  of  tbc 
lide  bar  to  reUin  the  latter  in  a  nven  or  fixai 
mition.  Tbe  recess  in thegrooved  bloekabnttiag 
..gainst  the  floor  (trip  i^ords  room  for  eoa- 
veoiently  driving  a  nail,  and  the  devioa  can  tha 
~  aaaily  and  quickly  removed  and  catered  in  a 
lilar  manner  upon  the  next  beam-  The  small 
„  ire  shows  an  extension  piece  designed  for  nae  in 
ulaoe   of  one   of  tbe  tide  pieee*  when  tha  floor 

'- -~    more  than    two    inohea    thiek.    This 

aa  been  patented   by   Mr.  William  S. 
llradley,  and  for  farther  partisalan  addisas  the 
■■■     ■    .Floor  Jaok   Co.,  Roaooe,   H.Y.    Palenti 
lIso   been  taken   out  apoa   it  in  fonign 


BRADLXT'S  IMPBOTEO  FLOOR  JACK. 

THE  invention  illustrated  herewith  provides  a 
jack  more  especially  designed  for  holding  the 
boards  in  poaition  in  laying  floors,  bat  the  device 
may  also  be  used  at  an  ordinary  lifting  or  pressure 


I  jack,  says  tbt  Scitnlific  AmerUaa.  It  has  spring 
'  connected  side  pieces,  binned  to  a  central  box  witt 
1  open  ends  and  top,  tba  aide  pieces  having  ripped 
'  jaws  adapted  to  take  a  firm  grip  upon  the  floor 
fleam,  and  there  being  a  rack-faced  aliding  bar  ~ 


A  WOOD-TUBmNQ   JOB.* 


lud/rom  page  166.) 


A  TURNING  goDgeheld  in  a  poaitico  to  part 
the  wood,  not  to  scrape  or  to  break,  will  eat 
tbe  oomeri  cleanly  and  euily  from  a  sqnarc  piees 
■k.  The  oiperienced  tamer  will  preMUt  the 
to  the  work  in  the  manner  described,  Ihts, 


ivolied  slightly  just  enough  to  caaaa  the  efaips  te 
y  o9  and  not  strike  the  workman  in  tha  face. 
'his  "  rolling  motion"  of  tbe  gauge  alao  at 
resent  the  catting  edge  of  the  j '"'' 


lalittlaahetd 
hand  this 
ittingtocl 

lady  for  work  or  while  at  work,    ii  this 

cutting  a  right-hand  thread  the  point  of  the 
tool  inclines  in  the  direction  of  the  cot,  and  to  cat 

left-hand  thread  the  tool  must  be  moved  into  a 
positiou  relative  to  the  direction  in  which  it  is  to 
cat,  or,  in  other  words,  the  cutting  adga  of  tha  tool 
must  be  in  the  same  plane  with,  ud  point  exactly 
o,  the  place  the  chip  is  to  be  taiken  to.  In  still 
itber  and  geometrical  words,  the  ontting  tod 
iBUat  be  tangent  to  the  line  of  cat,  or  of  tha  ciide 
formed  by  the  material  removed.  Hence  the 
rolling  motion  of  the  ^ouga  as  the  direction  of  cut 
ia  changed.  At  all  tunes  keep  the  bevel  of  ths 
gouge  bearing  upou  the  work  in  such  a  manoer 
that  if  tbe  rest  were  removed  and  the  hand  fiied 
rigid  the  tool  could  cut  no  deeper  into  the  work. 

It  is  quite  a  job  to  tumastraight  cylinder  with 
a  gouge  (it  would  not  be  a  cylinder  unlets  itwst 
straight),  hut  it  can  be  easily  done  bj  practice. 
After  the  corners  have  being  taken  oD,  and  tbe 
■tick  is  round,  both  ends  abould  be  tamed  to  the 
size  required  by  means  of  a  pair  of  caliper*.  After 
Chit  is  done,  begin  at  one  end  and  traveraa  the  tod 
across  tbe  work,  taking  care  to  keep  both  ends  cd 
ths  same  tiie.  Tbit  it  not  n«ces«ary,  but  it 
combines  just  so  mnob  more  practioa  by  doing  two 
tbiugt  at  once,  tnmiog  to  size  and  makiBg  s 
Dylinder.  The  tool  should  go  from  end  to  end  of 
the  work,  taking  off  shavings  jntt  abont  (whan  the 
wood  it  green]  like  apple  parings.  Tha  rate  i:^ 
movement  of  the  gouge  detcrmlnea  the  widtb  aJ 
chip,  and  for  ordinary  work  like  this  job  tba  tool 
should  move  sidewiae  about  one-eighth  of  an  inch 
while  the  work  is  mak' 


•  B]  Jaiua  F.  BOhAKt,  ia  the  lfcaa.fr<i 
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pouibls  to  do  imootb,  oyliadcictl  tnmlDg  vith  Uia 
guuge  alODt,  alio  to  do  gtraight  irock  on  ta>  fftoa 
plate,  bat  tDe  chisel  ii  very  much  batter  for  that 
parpoTC.  la  liks  manner,  hollom  can  be  made 
with  the  ehiael  alone,  bat  the  gQa|a  i*  alwaji 
oaUad  apoa  U>  do  this  kind  ot  work. 

Tke  ehiael  ia  [be  baidait  toot  to  Igam  to  handle. 
The  firat  cime  a  yonng  turner  get*  a  ohiiel  into  a 
job,  be  inraiiabl;  lets  a  oomer  uf  that  ebiael  oatoh 
m  tba  work,  and  either  break  the  ohiael,  tear  jt 
fRim  Cbe  vorkmaa'i  bandi,  or  out  a  big  "  niok  "  in 
the  otbertriss  imooth  aarface  of  tbe  work.  Fiok 
op  a  obiaei  by  tbe  right  hand.  Lay  it  on  tbe  cut, 
letting  tbe  auttiog  edge  pmjeot  beyond  tbe  esntra 
of  the  wood  in  tbe  lathe  ;  now  tarn  tbe  abiiel  ao  tbe 
ontting  edge  faoea  a  little  ahead  of  where  it  ia  to 
— -".e  length  of  the  ohlael  ia  tangent  to  the 


If  'Cha  ohiiel  ba  drawn  back  too  far,  ao  that  thi 
oarnar  touobei,  then  anap  goea  lometbinK,  ana 
another  '■greenhorn  "haa  "oaogbtaciab."  By  tbe 
proper  adjnatmeat  of  the  obiiel  may  ba  fuuad  a 
pl&oe  where  the  middle  uf  the  cutting  edge  will  be 
ID  contact  witb  the  work,  and  atill  neithar  oomei 
will  toueb.  While  in  thia  poaition  the  ohlael  may 
be  traveraad  eraotly  u  wai  the  googe  when  tam- 
ing a  cylinder. 

A  lot  of  praetioe  ia  reqnirad  to  do  even  a  tolerable 
job,  but  "  anybody  can  do  it  after  they  know  bow." 
All  GDithiDg  iboold  ba  dona  with  the  chiiel,  and 
in  roanding  Che  enda  on  a  pieoe  of  wood  tbe  ahital 
nuut  ba  drawn  ateadily  baeliwacda  nntil  the  abort 
Ooinai  ia  ontting.  ReTolve  the  chiiel  upon  iti 
aiia,  turning  tha  chiiel  meaanhile,  and  drawing  it 
backwarda  at  the  tame  time,  and  a  round  end  nan 
ba  out,  or  a  bead  or  a  round  easily  worked] with  any 
degree  of  eurratoie  duirable.  The  learner  muat 
~       '  e  aurpriied  to  aae  tbe  ohiial   "take  a  bite" 


«nym 
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...  ;ick,  or  ontting 
uuxu  a  cylinder  from  a  iquare  itiok,  ia  another 
fa*oiicite  feat  ot  good  turneia.  To  do  ihii  neatly, 
the  tool  must  be  reated  Grmly  on  the  reit,  and  a 
man  of  iron  nerve  ii  required  to  doafirat-olaiijob. 
After  thii  ia  aooompliibad,  try  all  manner  of 
aqnaring  np  with  both  ohiael  and  gouge. 


USEFUL    ASD    BCISHTIFIO  V0T£8. 


BfTeot  of  the  Xlaotiio  lAgbt  np«n  Books.— 

Prof.  Wiesner,  of  Vienna,  ha*  jnit  ealled  attention 

trie  light  in  libraiiea.  It  bai  bean  fonnd  that  a 
large  number  of  worka  in  the  library  ot  the  Teeh- 
nical  Sebool  had  become  very  yelluw,  and  this  led 
tbe  director  of  the  aatablubraent  to  aak  Prof. 
Wieiner  to  aaoertain  the  canie  of  it.  Experiment 
hai  ihown  that  the  ooloration  ia  due  to  light,  but 
that  it  oocurB  only  with  paper  oonTaining  ligneoui 
inbatanoee,  aaoh  as  wood,  atraw,  and  jnte,  and  that 
it  doei  not  take  plaoe  whan,  through  aom*  chemical 
prooeaa,  the  lignine  that  form!  tbe  eiaential  partot 
the  wood  ia  remoTed.  The  yellowing  ii  dae  to  a 
phenomenon  oE  oxidation.  Sular  light  acU  more 
energetically  than  diipened  daylight,  which  itielf 
eierte  but  a  very  alight  action  when  it  ia  mnob 
diSuied,  and  eipeoially  in  a  very  dry  room.  Gaa- 
light  is  nearly  taarmlaaa,  by  reason  i^  the  few  re- 
frangible raya  that  it  eunUini.  On  the  contrary, 
BB  the  arc  electric  light,  and,  in  general,  all  intanae 
luminooi  aourcea,  emit  numeroua  lefraugible  rayi, 
tbcy  favour  the  yellowing.  Aa  regarda  uie  preser- 
vation of  papeta,  then,  it  will  be  well  to  choote 
Kaa  rather  than  the  i^leccric  light  for  the  illnmma- 
tion  of  librariea.— Acfue  iiiuriM.  de  fEltclricUi. 

BarlUK  Olnaa.—A  writer  in  a  recent  number 
of  tbe  llirue  Chyonowetriqae  atatea  that  holei  may 
be  bored  through  glau  by  means  of  a  rapidly 
rotating  ateel  borer  kept  moial  with  turpentine 
''previuuily  mixed  with  oxalic  acid  ur  the  juice  of 

mtiilKikiindt  quite  properly  denlaret  these  lait- 
named  additionato  be  immaterial.  Ueaddi:  "The 
object  may  be  accompliahed  readily  by  oaing  a 
borer  tempered  ataa  low  a  temperature  aa  puiaible 
(ao  as  tu  he  aa  hard  aa  ifliaa),  and  rotating  it  only 
slowly,  taking  parlienlar  care  that  it  is  kept  oon- 
atantly  moist  with  oil  of  turpentine.  [Even  tha 
tarponline  ia  nut  neceaaary  ;  water  anffioea.]  Glaas 
may  also  be  bored  quite  readily  with  the  aid  of 

uf  cooling  tbe  tool  in  the  lame  degree  aa  ail  of 
turpentine.  In  order  to  prevent  the  ehippiag  of 
the  edges  at  tha  cummencement  of  boring,  it  is 
preferable  to  make  a  preliminary  hole  witb  a  glau 
uanl,  three-cornered  steel  poinu  Tbia  hole  should 
be  a  trifle  larger  than  that  which  ia  to  be  bored 
through  the  glass.  The  latter  may  then  be  drilled 
as  desDii bed  before.  In  order  to  prevent  the  glau 
at  the  oppueite  aide  from  breaking  or  chipping 
whan  the  borer  begina  tu  pass  through,  a  pieoe  of 
glaaa  must  he  aeimented  against  the  other  aide." 


SCnatTIFIC   HEWS. 

THE  KTeat  German  ateel  mutiaT  and  grnn- 
maker,  Herr  Allrod  Kmpp,  died  on  July 
I3th  in  tha  T8th  jmt  oI  hia  age.  His  father, 
Frederick  Charles  Kmpp,  started  the  oele- 
brated  tonndr;  in  a  amall  way  manj  yoara 
ag-o,  and  atUr  hia  death  the  mdow  and  the 
two  wna  carried  it  on  until  1848,  when  Alfred, 
the  deoMMd,  beoame  aole  poaBaaaor.  He  had 
advanla^B  in  the  faot  that  oommeroial  rivals 
were  praotioallj  unknown ;  bat  by  the  auiat- 
anoe  of  those  he  had  leathered  round  him, 
Alfred  Empp  tnade  the  plooe  at  Essen  the 
most  famous  steel-oasting  fonndry  in  the 
world.  The  eaormnns  extent  of  the  worka 
oay  be  jndged  when  wa  give  the  fignrea  oom- 
pDted  some  time  ago.  There  were  10,600  men 
employed  at  Eaaen,  besides  5,000  employed  at 
mines  and  other  loaroes  of  the  supply  of  law 
material,  and  the  steel  foundry  covered  as 
area  of  600  hectares  (or  ronghlj  ],2S0  aares). 

The  death  ia  also  announoed  of  a  man  who, 
in  a  smaller  waj,  but  not  leas  deeer*edly, 
aahiaved  sncceia.  Mr.  William  Hutohinson,  of 
Shefflsld,  died  recently  in  that  town  at  the  ripe 
age  of  87  jears.  At  first;  he  and  his  brother 
started  aa  soissors'  makeia  ;  but,  obtaining 
□Sera  to  take  any  surgical  ingtnuiieulB  he  could 
make,  William  Hutohinson  at  onoe  procured 
samples  of  existing  inatmmeats,  and  became  a 
diligent  student  otanatomj  and  physiology,  and 
almost,  aa  a  matter  ot  course,  a  ancoessfid  in- 

Dr.  Anwera  haa  publiahed  the  results  of  his 
investigations  into  the  supposed  ahangee  of  the 
snu's  diameter,  in  which  he  compares  tbe 
Qreenwieh  obaervationa  with  those  of  Washing- 
ton, Madras,  Oxford,  and  NeuchStel.  The 
apparent  itieqoalities  in  tbe  diameter  ot  ibe  anu 
are,  according  to  Prof,  Anvers,  due  to  the  effect 
of  temperature  on  the  instrnment,  or  to  the 
effect  of  differeuoe  in  the  telesoopio  appearance 
ot  the  sun  at  opposite  seasoos. 

Admiral  Monohei  has  determined  to  addresa 
an  appeal  to  tbe  admirers  of  Arogo  for  sub- 
BcripUoQS  towards  the  erection  of  a  statue  on 
the  Place  St.  Jaoqnee,  near  tbe  Observatory, 
Paris.  Over  £700  haa  already  been  collected, 
bnt  the  liata  are  to  remain  open  until  the  end 
of  the  year. 


b.  1. 

The  Institution  of  Naval  Arcbiteote  holds  its 
summer  meeting  at  Newcastle  on  Jnly  26  and 
28,  and  at  Sonderland  on  JoJy  27,  when  the 
following  papers  will  be  read  : — "  On  the  Appli- 
cation 01  Eydranlic  Fresanre  to  Haral  Gun- 
nery," by  the  Eight  Hon.  Lord  Armstrong, 
F.B.8.,  and  Mr.  J.Vavaesenr  ;  "  Kecont  Develop- 
ments in  Marine  Engineering,"  by  Mr.  Frank 
C.  Marahall  |  "  On  Some  Recent  Eiparimeuts 
with  Basic  Steel,"  by  Mr.  W.  U.  White, 
Director  of  Naval  Construction  ;  "  On  the  Pre- 
sent Poaition  Occupied  by  Baaic  Steel  for  Ship- 
building," by  Mr.  B.  Martell,  CMet  Suiveyor 
to  Lloyd's  Register  of  British  and  Foreign 
Shipping ;  "  Tjne  Improvements,"  by  Mr.  P.  J. 
MeEsenC,  Engineer  to  River  Tyiie  Cemmisaioners. 
Several  ezcureions  have  been  arranged  to 
places  of  "  BcientiSc  intere^"  in  the  neigh- 
bourhood. 

The  members  of  the  Iron  and  Steel  Institute 
hold  their  autumn  meeting  in  Manchester  this 
year  at  Owens  College,  and  the  local  com- 
mittee are  preparing  to  give  them  a  hearty 
welcome,  the  president  being  a  Manchester 
man.  The  meetings  will  be  held  on  Sept.  U, 
lb,  and  16,  thus  following  a  week  after  the 
British  Aeaociation.  On  the  first  day  there 
will  be  a  reception  of  the  members  of  the  Insti- 
tute at  the  College  by  the  Mayor  of  Manchester 
and  the  Vice-Cbancellor  of  the  University, 
after  which  the  formal  business  of  the  meeting 
will  be  commenced ;  iu  the  afternoon  tie 
membeiB  will  pay  a  visit  to  the  Boyal  Jubilee 
Exhibition,  and  in  the  evening  they  will  be 
received  by  the  mayor  at  a  conversazione  in  the 
town  hall.  On  the  ISth  the  meeting  will  be 
resumed  in  the  Owens  College  for  the  reading 
and  disousaion  of  papers  ;  in  the  afternoon 
there  will  be  exonrsions  to  Robinson'a  engineer- 
ing works  at  Rochdale,  and  to  Flatt  Brothers' 
works  at  Oldham ;  and  in  the  ereniug  the 
annual  dinner  will  be  held  iu  the  town  hall. 


On  the  16th  thereadinganddiacuBsionof  papen 
will  be  resumed  at  Owens  College;  in  the 
afternoon  the  members  will  be  invited  by  the 
President  of  the  Institute,  Mr.  Daniel  Adamson, 
to  a  garden  party  at  the  Towers,  Didabury,  and 
iu  the  erenlag  tiiere  will  be  a  reception  at  tiie 
Boyal  Jubilee  Exhibition  by  the  exeoatlTe 
counoil  of  the  Exhibition.  On  the  17th  an 
eionrsicn  will  probably  be  arranged  to  Haddoa 
Hall  and  Chatsworth. 

The  meeting  of  the  Institution  ot  Mechanical 
Engineers  at  Edinburgh  will  be  held  on  Auguat 
2nd  and  3rd  iu  the  University.  Among  tha 
papers  will  ba  the  following  :  "On  the  Stmo- 
ture  and  Progress  of  tbe  Forth  Bridge,"  by  Hr. 
E.  Malcolm  Wood  ;  "  Notes  on  tha  Maohineiy 
employed  at  tbe  Forth  Bridge  Works,"  by  Mr, 
William  Arrol ;  "  On  the  Paraffin  Oil  Industry 
inScotlBnd,"byMr.  St.  John  T.  Day  ;  "  Descrip- 
tion of  the  Electric  Light  on  the  Isle  ot  May," 
by  Mr.  David  A.  Steveneou  ;  "  Description  of 
the  New  Tay  Viadtiot,"  by  Mr.  Fletcher  F.  8. 
Kelsey;  and  "On  the  Dredging  of  the  Lower 
Edtuar;  of  the  Clyde,"  by  Mr.  Charles  A. 
Stevenson. 

In  view  of  the  meeting  of  the  lutematdoaal 
Congress  of  Geologists,  to  be  held  in  Londoa 
next  year,  several  American  geologists  have 
nndertaken  to  prepare  reports  on  the  variooa 
formations  as  developed  in  their  own  coantrT. 
The  Nomenclature  Committee  of  the  Congress 
assemble  at  Manchester  during  the  forth- 
coming meeting  of  the  British  Associatioa. 
Sir  J.  W.  Dawson  has  recently  suggested  a 
Boheme  of  federation  among  English-speaking 
geologists,  whereby  uniformity  might  M 
secured  on  queationa  ot  nomenclature  and 
clasaifioation. 

The  proposed  "  trials  of  motors  for  eleotrio 
lighting "  to  which  the  Society  ot  Arts  m 
prepared  lo  award  four  gold  and  four  sUrw 
medals,  do  not  seem  to  have  attracted  the 
attention  so  independent  a  "competitive  exa- 
mination" deaervea.  "  Revised  oonditiona" 
have  now  been  iaaued,  and  the  time  for  sending 
in  entries  has  been  fixed  tor  the  last  day  of  the 
present  year.  Tbe  trials  (ten  motors,  at  least, 
must  be  entered),  will  be  held  in  London  ia 
May  or  June,  18S3,  and  air-engines  and  those 
worked  by  hydrocarbons  in  any  form  will  be 
admitted.  The  motors  are  divided  into  two 
classes — (I)  those  in  whioh  the  working  agent 
is  also  produced  ;  and  (2)  those  to  which  the 
working  agent  muat  be  auppliad.  Each  class 
will  be  divided  into  two  groupa — motors  de- 
clared to  develop  not  more  than  lOH.P.,  and 
those  above  JOH.P,,  bnt  less  than  20H.P.  Full 
particulars  can  be  obtained  trom  the  Seoce- 
tary  to  tbe  Society  of  Arts,  John-stieet, 
Ade1phi,W.C. 

Tbe  Society  of  Chemical  Industry  held  ita 
annual  meeting  at  Owens  College  last  week. 
In  the  report  of  the  oouncil  it  was  stated  that 
the  number  of  members  on  the  register  was 
2,302.  In  view  of  the  depression  in  the 
chemical  industries,  the  ooimoil  oonsidered  the 
position  ot  the  society  eminently  aatisfaotory. 
Good  work  had  been  done  during  the  year  by 
tha  sections  at  Manchester,  London,  Glasgow, 
Liverpool,  Newcastle,  Nottingham,  and  Bir- 
mingham. The  President  (Ur.  David  Howard), 
in  his  address  to  the  members,  referred  to  tha 
varied  induatriea  coming  within  tha  acope  of 
tbe  society,  and  the  illustrations  of  progreaa 
afforded  by  the  chemical  section  at  the  Man- 
cheater  E^xhibitien.  With  regard  to  the  fntore, 
he  thought  that,  amid  much  that  was  dis- 
couragiag  in  the  commercial  aspect  of  che- 
mistry, t£ere  was  no  small  reason  forahopeful 
view  ot  the  future  in  the  evidence  of  increased 
life  in  their  induatriee,  and  a  sound  method  and 
good  work  on  the  part  ot  those  who  conducted 
them.  The  progress  of  science,  no  doubt,  made 
their  work  easier  ;  but,  on  tbe  other  hand,  it 
demanded  of  them  continually  increasing  efforts 
to  keep  up  to  a  standard  that  was  constantly 
being  rai^  to  a  higher  level.  With  regard  to 
technical  education,  it  was  no  doubt  wanted  ; 
it  muat  be  real  and  thorough  to  an  extent 
that  many  who  theorised  about  it  had  no  ides 
of.  On  the  motion  of  Frot.  Dewar,  the  presi* 
dent-elect,  Mr.  Howard  was  thanked  lor  his 
address  and  the  attention  he  had  given  to  Uio 
intereats  of  the  society. 

At  a  meeting  of  the  Mining  Institute  ot 
Scotland  held  last  week,  the  report  of  the  oom- 
mlitee  on  safety-ltunps  led  to  a  loottdiiisiaid*^^ 


484 


EMaLISH  MEOHANIO  ANB  WORLD  OP  BOlilNOE :  No.  1,165.  JroT  28,  188T. 


ja  which  the  value  bdiI  gafetj  ot  tha  Scottish 
gAxme  Ump  woe  coQBiclered.  It  was  geDsrall^ 
■oondeinnea,  not  liecauae  any  accident  had  been 
tnced  to  it,  but  bccaoae  it  coald  be  tampered 
with,  and  it  was  also  shown  to  be  a  moat  ex- 
pensiTe  lunp  aa  regards  upkeep  and  the  oil 
ti»ed,  The  Protector  lamp  was  declared  to  be 
proof  against  anything  in  the  shape  of  tamper- 
ing, and  also  safe  in  the  case  of  an  outbucst  of 
gas.  The  chairman  said  the  report  and  recent 
erenta  bod  given  an  impetnH  to  the  enbatitn- 
tion  of  a  better  class  of  lamp  for  the  Scottish 
gauze  at  all  the  collieries. 

The  Yorkshire  Natnraliata'  Union,  which  has 
its  headquarters  at  Leeda,  will  have  readj  for 
iwne  nett  month  "The  Flora  of  West  York- 
shire," bj  Dr.  Frederic  Arnold  Leea.  Prefiied 
to  the  catalogue  of  plan(«,  which  ennmerates 
more  than  3,000  si>ecies  (inclnding'  ferae, 
raoiaes,  lichens,  fangi,  and  freshwater  algn;), 
will  be  three  preliminary  cbapterf,  dealing 
with  climatology,  Uthology,  and  bibliography. 
"There  will  also  be  a  map,  colonred  to  show  the 
Tiatnral  riTcr-basina  and  the  diviaions  adopted. 
The  book  cousista  altogether  of  aboat  SOO  pages. 

The  Delegates  of  the  Clarecdon  Frt^sR, 
Oxford,  l^ye  determined  to  ii^ane  what  pro- 
mues  to  be  a  yalaable  botanical  periodical— 
AnaaU  i-f  Ju(o  a «— edited  by  Prof.  Baylej 
Bolfonr,  University  of  Osford  ;  Dr.  VlQes,  Uni- 
versity  of  Cambridge  ;  and  Prof.  W.  G.  Fallow, 
Harvard  University,  Cambridge,  Slass.  An 
endeavour  will  be  made  to  give  a  record  of  all 
botanical  worki  and  papers  in  the  English 
language. 

U.  ^Pasteur  having  conHentel  to  become  a 
candidate  for  the  oXce  of  Perpetual  Secretary 
to  the  Paris  Academy  of  Sciences,  the  other 
candidates  withdrew  their  names. 

The  "  Report  of  the  ScieotiSc  Eeaults  of  the 
Voyage  of  H.M.S.  ChalU-nger"  ia  coating  the 
country  a  large  sam  of  money ;  but  the 
Athemtvm,  speaking  of  the  portion  devoted  to 
KDology,  says:  "In  a  paragraph  headed 
*  Bathymetrical  Limits  to  Dlstribntion '  is  a 
Btatement  to  the  effect  that  the  hitherto  ac- 
cepted conclusion  that  reef  corals  are  confined 
tu  depths  ol  from  one  to  thirty  fathoms  has  been 
'  ehaken  ot  late  years,  and  disproved  by  the 
ChaUfsger  results.  Y'et  all  the  evidence  to  be 
bronght  forward  on  the  subject  is  that  speci- 
mena  of  two  apecies  of  reef  corals  were  dredged 
in  from  thirty  to  seventy  fathoma,  two  in  from 
one  to  forty  fathoma,  and  one  in  from  ten  to 
fort;  fathoms.  The  author  seems  to  mia- 
Tioderstand  what  this  means.  In  reality  there 
is  no  proof  that  any  of  the  corals  came  from  a 
greater  depth  than  thirty  fathoms." 

An  International  Exhibition  of  Science  and 
Industry  will  be  held  at  Brussels  next  year 
from  May  to  October,  when  premiums  will  be 
awarded  tfl  the  amonnt  of  £20,000,  and  article* 
to  the  value  of  £40,000  will  be  boaght  for 
prizes  in  the  lottery  authorised  by  the  Belgian 
Government.  The  general  comroissioner  ia 
Count  D'Oultremont,  i'lace  de  LouvaJn  II, 
Bmxelles. 

The  arrangements  for  the  International  Con- 
gress of  Shorthand  Writers  of  all  ayatema,  to  be 
Iield  in  London  dnring  the  week  beginning  on 
September  2li.  are  nearly  completed.  The  Lords 
of  the  Committee  of  Council  on  Education  have 
granted  the  use  of  the  theatre  of  the  Oeoiogt- 
oal  Museum,  Jermjn -street,  for  the  Congress 
meetings.  There  will  be  a  conference  on  each 
day,  occupied  mainly  with  discnsaion  of  topics 
of  profesaional  inCAreaC,  and  the  evenings  will 
probably  be  devoted  to  gatherings  of  a  more  or 
less  social  character.  Lord  Roaebery  will 
deliver  the  inaugural  address  on  the  Monday, 
uid  on  Wednsfday  the  Phonographifi  section 
will  celebrate  the  jubilee  of  Mr.  Pitman's 
eystem,  and  present  ita  anther's  family  with  a 
marble  bnat  ot  bimaelf.  now  in  preparation  by 
Mr.  Brock,  together  with  other  testimonials  to 
be  forwarded  from  America  and  the  colonies. 

An  American  paper  makes  the  statement  that 
one  ot  the  leading  photogmphecs  of  London  has 
taken  out  a  patent  for  producing  pbotographi 
in  permanent  colour  without  the   aid  of  the 

At  a  recent  meeting  of  the  Ophthalmol ogical 
Society,  M  r.  Nettleabip  gave  an  account  of  two 
owes  in  which  temporary  amblyopia  bad  fol- 
lowed the  internal  adminiatration  of  qnininc. 
One  of  the  patients  hod  on  idiosyncrasy  to  the 


drug,  which  even  when  adminiatered  in  small 
deles  caused  gaatric  disturbance,  and  on  two 
occaaions  previously  had  brought  on  temporary 
failure  of  viaion.  Mr.  Doyne  inquired  whether 
any  alteration  in  the  calibre  of  the  arteries  had 
been  noticed.  He  had  found  the  arteries  very 
much  contracted  in  a  caae  of  quinine  ambly- 
opia, afterwards  the  discs  became  whitened, 
though  ultimately  the  sight  became  fairly 
normal.  Mr.  Xettleship,  in  reply,  believed  the 
arteries  were  aln-ays  small  during  the  stage  of 
amblyopia.  He  did  not  know  of  a  single  case 
ot  complete  permanent  blindness  from  this 
cause,  though  in  acme  cai<ea  which  recovered 
the  fields  wera  small  and  the  arteries  constricted 
Mr.  Hutchinson  alluded  to  the  great  intere))t  of 
the  subject  ot  visual  leaiooa  dependent  on  food 
or  drugs.  He  quoted  a  case  in  which  it  was 
olcarly  proved  that  coffee  had  caused  tempo- 
rary deafness. 

In  a  communication  to  the  Paris  Academy  of 
Sciences,  Prof.  Germain  Sdo  returns  to  the  sub- 
ject of  tie  treatment  ot  pain  by  antipyriu.  He 
thinks  it  preferable  to  administer  the  drog  by 
hypodermic  injeotions  in  doses  ot  half  a  gramme 
(7)  grains  troy),  with  an  equal  quantity  of 
water.  The  injection  ia,  it  appears,  followed 
by  a  disagreeable  feeling  of  tenaion,  which 
lasts  a  tew  seconds  ;  bnt.  when  that  parses  off, 
the  pain,  whatever  may  be  its  cause,  at  once 
abates.  Antipyrin  has  the  great  advantage 
over  morphine  of  giving  rise  neither  to  vertigo 
nor  vomiting ;  nor  does  it  produce  either  the 
somnolence  or  the  artitluial  stimnlas  which 
lead  to  morphinumania.  Lastly — and  this  is 
the  great  point— to  ita  sedative  effect  it  adds  a 
en  rati  ve  action,  which  morphia  does  not 
possess,  The  diseases  for  which  Prof.  &4;e 
would  more  especially  recommend  the  aubstitu- 
tion  of  antipyrin  tor  morphine  ore  numerous — 
acnte  rbeumatiem,  acute  gout,  herpes  zoster, 
lumbago,  ataxia  ;  also  hepatic  and  nephritic 
colic,  ungiua  pectoris,  and  acute  asthma  ;  bnt 
he  also  concludes  that  it  replaces  morphia  with 
advantage  wherever  that  drug  might  be  called 
for. 

Another  German  expedition  will  start  for 
East  Africa  this  month  in  order  to  make 
practical  trial  of  the  fitaess  of  the  Swaheli 
region  for  agriculture  and  plantations.  The 
chief  of  the  enterpriae  is  a  Bavarian,  Herr 
Kiinlzel  by  name,  who  has  already  visited  those 
oountrics,  and  has  very  roseate  hopes  of  their 
adaptability  to  European  methods  of  culture, 
especially  as  regards  Indian  corn,  oil,  fruits, 
and  tobacco.  Uoder  him  half  a  dnzea  young 
farmers  have  clubbed  their  capital,  and  mean 
to  experimentalise  for  a  year  at  least  on  the 
soil  of  Swahelilsnd,  after  which  their  future 
action  will  be  decided  by  results. 

Mr.  G.  A,  Aniisley  is  preparing  for  publica- 
tion (by  Sampson  Low,  Marston,  Searle,  and 
Eivington)  bis  "  Handbook  of  the  Organ."  a 
comprehensive  and  practical  treatise  on  the 
appointment  and  construction  ot  church,  con- 
cert-room, and  chamber-organs,  giving  direc- 
tions for  the  couBtmotionof  all  parts,  and  hiuts 
tor  voicing,  regolating,  and  tuning.  Specimen 
pages  and  prospectus  can  be  obtained  from  the 
anthor,  Devon  Xook,  Duke's-avenue,  Chisuick. 
The  work  will  be  freely  illustrated  with  pholo- 
lithographio  plates  and  engravings. 


Btnltipla    WritlB?   by    Bleotrioity.  — Some 

tew  years  ago,  at  s  limo  when  there  was  a  rsge  for 
all  kinds  of  appsrstus  for  maltiplying  f.u:aimile 
oopita  of  handwriting,  it  will  be  romembofBd  that 
Edison  brooght  ont  sn  ingenious  "  elect  rio  pen,"  in 
wbioh  •  email  needle  dsrcing  to  and  fro  st  great 
speed  msde  miaota  perfurntions  in  the  paper,  tbe 
printing  being  cffeuled  by  an  ink«d  roller,  which 


Diied  by  meaoa  of  a  tmy  migne to- motor  monated 
puu  the  stjle,  and  driven  by  a  couple  of  biehro- 
jate  celle.  The  cells  bad,  however,  to  be  of  large 
Lie.  the  motor  requirioe  a  good  deal  of  curreat. 

M  pen  in  the  first  iastAUce,  ooing  to  its  weight 
ad  the  neoesBily  tor  holding  it  in  a  vortioal  po«i- 
lon.  tteoently.  .^I.  Garel  has  snaceedfd  iu  obtaining 
imilar  reialU  by  more  simple  mesna.     He  nritee 
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body  ol  phjiidu,  a  vice  from 
a  deilTB  theii  origlna]."— Jfvi 


ASTH0H0UICAX.-OS    298,    AMD 
OIHBBS. 

[27616.1 — Ip  it  was  poiaible  to  rejoice  on  oiMionnl 
of  a  blunder,  I  would  olmoit  do  so  with  regard  ta 
my  mistake  aboat  the  binary  OX  398,  seeing  it  hu 
bronght  forth  auch  valuable  letters  as  those  oon- 
tsloed  in  No.  lltiS  of  the  "  B.M, "  from  yoor  ooi- 
roBpondents  "  M.  M.,"  J.  B.  Gore,  Kenneth  J. 
Tarrant,  and  H.  Sadler,  to  whom  I  give  my  bat 
thanka.  It  is  nice  to  have  such  willing  sod  fael^ 
iog  handa  in  lime  ot  need,  and  eismples  of  this 
natare  are  not  waotjng  in  the  "  B.H."  Had  I  coo- 
fined  myself  to  my  beat  observation  of  the  abov* 
double  etar,  the  one  of  June  8,  1887,  my  obierva- 
tion  would  have  been  very  good  indeed  ooaaidering 
the  doaenesB  of  the  star.  This  observation  wi* 
'    '    '     LDd   gives   for   the    P-A.  13ff, 

^    ,  ,         ,  i300'li> 

SH(P,  aoaarding  to  the  itste  ot  lbs  air,  and  peAsp* 
also  of  my  eye ;  Ihey  may  alio  be  tbe  renilt 
of  bisi.     On    the    other  hand,  I  am  very  plessed 


_^    beat    doablB->t«    obsetvers    of    the    .  , 

ji  3!,a  mnnt  be  increaaed  by  180',  About  OS  Hi 
the  Qgurei  have  changed  their  places:  yon  miot 
read  72"  instead  of  2T.  Am  for  7  Corons,  lh» 
angle  ia  deoidedl;  too  small.  On  the  other  hand, 
the  distance  given  seems  tome  rather  large,  even 
choogh  the  prinoipal  atjir  be  of  the  fonnh  mig. 
£2114  onghc  not  to  fajive  been  in  my  Hat,  st  it  is  a 
very  easy  object,  and  OS  30i)  uugbt  tu  bavB  had  for 

Tiking'the  actual  P.A.  of  02  298  as  1 15°,  msj  t 
ask  Mr.  Gore  it  he  doea  not  think  the  agreemFni 
between  the  obierved  and  tha  oompuied  position 
angle  is  far  from  being  satisfiet.jry  ?  The  dif- 
ference alto  in  distacoe  seems  large  ;  Imt  1  lappote 
tbu  object  is  a  very  difficult  one  eiren  for  pro- 
fessional doable-star  observers. 

The  obseriatiun  of  close  double  aUis  with  the 
loirest  pouihle  power  is,  I  find,  the  best  exercise  to 
edacate  the  eye  and  to  enable  it  tu  see  minute  ob- 
jecta.  Tbe  odvantsge  ot  tbii  edacation  is  seen  at 
once  when  one  obaerves  the  details  of  plueU  and 
particularly  tbe  iFi;Hr.l^of  the  moon's  surface.  Mf 
obeervAtiouB  ot  such  stars  have  that  end  onlyia 
view.     Therefore  I  shall  always  be  thankful  tor 
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On  page  278  of  this  year's  .Vqw.oi/  AlniH-ic  the 
( mi- diameter  and  horiiontal  paralUx  of  Man  on 

Jan.,  1SS8,  are4'0'and  Oi";  the  diameter  of  tbe 
lanet  in  miles  is,  therefore — 

If,  hoWBVer,  by  ubiervation    on  that  datB  tit* 
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Mmj-diunatcr  ihonld   ba  only  3  6",  tha  di&mett 
woald  bs  4,4^9  mile«. 

On  page*  V.  and  VI.  of  the  y.d.  ws  god  th 
temi-diametira  uf  the  pUacti  Bod  the  pmrallai  c 
ths  ■im— tbeia  leidil;  gite  lu  tha  diuneten  i 
milea,  the  furmala  being 
diuiLof  pUoet  iiimilea  = 


Ign 


tbe  eompatatiuo  fui  Jupitei  put  ia  loga- 


IiOg.  792e'a  =  380908 

Ixig.        S-BiS-  m  094681 

2-95224 
Log,  9819"  E  1-99207 

Log.  of  JopiUr'a   eq.  dia- 


meter                                 =  4'9109S  =  i 

3,600  milea 

A.  timilu  pzocetdiag  tiiU  give  the  d 

ameter.0 

the  other  pUnet..    A  alighlly  difi«enl 

wUl  give  the  diameter,  of  tha  .an  and 
Uked  for,  I  Bhall  .end  detaila. 

m™n.'''l' 

Tha  diatnetert  uf  plaaels  are  verj  va 

ionriy  eeti 

mated.      I  give   below  eevenl  determ 

Hakh. 

8emi-dianiet«T 

Prilobatt  (Ah.  Kachrkhttu,  No.  2,232) 

4-935  ■ 

Bewel >          <      ' 

4  664" 
6-55" 

La  Vertier  (.4itKfl/«,  Vol.  vi.)  

Hart»ig  (MeaQ  of  «,venJ) 

4-670" 

Vesus. 

Hartwig 

8-775' 
8306" 

La  Verriar.. 

Hebcuby. 

Toong  (SI.X.,  Jan,  1879) 

B-SGr 

LeVerriei 

834" 
TrU. 

DATLIGHT    OOCnLTATIOH   OP 

ALDBBASAN. 

[27618.1  — This    waJ  weU  obaervad 

at  Lewia- 

ham  00  July  16th,   13h.  161m.  to  13h. 

34m.     Tha 

Btac  wu  >lighL]y  projected  on  W  the  ma 

OD'a  diao  at 

.diluted  the  foou.  to  the  .tar,  anS  wh/oh  I  finS 
differa     .lightly    from    that    ot    the    moon.      At 

Teleaoope, 

«iin,  refl«lor   by   With ;  power,    125. 

Aaanminj 

B  the  K  

iU  diameter  ia  only  0005",  U. 
He  mooD  Ukee  0  01  leoond.  It  tht 
L  abort  chord,  it  woald  t.ike  longei 
fihapa  aa  long  aa  three  or  foaj 
.meter  ia  0005':  Trta. 

[  aee  (Eta)  q  CoroDK  eloagated. 


1  10'    < 


190', 


ith  31 


[Mwer.     What  ia  the  preaeDtaDgleanddiatance? 

TBOHinOAI.  BCUOATIOV. 

[37619.]— "To  him  that  hath  >I 


But  were  not  the  intellig 

nt  lad.  and  men  to  whom 

''Sbaper-woaldcoDfinel] 

otion  once  themaelvea  igi 

will  not  the  maaa  of  igno 

■at  iohool children  aoma 

*Uj  be  engaged  in  vaiiu 

swork.?     Noboiiy..np- 

make  a  packiDg-aue  (evs 

it  he  doe.  call  it  a  box) 

to  given  dimenaiuna,  ii 

capable  meohaniat  than  ( 

many  oiherwHe  capable  meuhaaioa  End  a  difficult 
task  fur  lack  ot  prim.ty  inatruotion.  Bat  if  it  be  of 
■valoe  to  those  whose  fortune  it  ia  to  enter  a  good 
■hop,  fir  mure  would  aueh    training  benefit  the 

attiin  a  minierite  handioeaa.  School  oertlficalea  of 
proficiency,  whether  mechanical  or  literary,  are 
perhapaof  liitU  after- value,  audit  i.  easy  to  laogh 
at  them  ;  but  they  renreaent  hononr  and  glory  to 
the  competiiortL.  Aod  the  fact  Ibat  the  bulk  of 
SQch  reward,  at  prcaent  go  to  clerkly  proficiency  ia 
unfair  to  those  whoae  aptitude  liea  in  other,  per- 

aiifa  to  lower  the  dignity  of  handicraft  in  tbe  eyea 

hec  euda  beaide.  apeoifio 

,    la  Sweden,  elementary 


eople- 


orted  to  be  Tery  higb. 

iking  aa  an  employer, 
i  Ic  Bohool  proneienoy 


aa  an  icdiaation  of  aptitude,  A  great  deal  hai 
n  uiid  about  the  board  .cbool  being  a  ladder 
up  from  tha  gutter  to  the  univeraity.  I  would 
ler  aee  it  a  ladder  to  the  wnrkahop.     By  all 

jna  1st  na  have  laboratorie.  for  the  advanced 

(tadent ;  but  auoh  tbinga  only  help  the  leading 
ipiriU.  We  want  also  to  drill  the  rank  and  file  of 
tha  ioduatrial  army  to  fit  them  for  tbeir  plaoea  in 
the  workihop  and  aa  oitiiaiu  in  the  nation. 


PBIMABY    BATTBBIES. 

137620.  ]— -Tla  true  that  tram  time  to  tima  we 
are  atartled  with  the  comet-lika  appearance  of 
primary  batterie..  They  appear  apaatnodieally,  and 
.el  .torn  aingly,   eventu^ly  becoming  relegated  to 

A.  "  Xnn.  Dor."  truly  writea:  "The  principlea 
which  underlie  any  poiaibla  oombination  that  can 
be  called  a  primary  battery  are,  and  have  been, 
known  tor  some  tima,"  This  appiie.  more 
eapecially  to  Zn  oombinatioDi.  The  law.  relating 
to  tbe  oomervatiua  of  energy.  Joule',  mechanioal 
and  other  electro-ehemioal  equivalent,  aeem  to  be 
totally  innored  by  tha  invcutora  of  theae  innora- 
tiona.     Educated  alectriciao.  know  that  when  Zn 

u.ed  without  a  aaleable  bye-prodi 


ing  telut 


B  the  I 


dent  of 


as  lighting  goes),  owing  to  tbe  miiiug  of  the 
■olutioDa,  even  when  nut  worked  at  all,  beaide.  the 
trouble  ot  recharging,  ba. 

However,  if  "  Nan.  Dor."  will  publiah  hiaaddrew 

J  which  I  forget)  1  will  aend  him  a  aodium  nitrate 
epaliriaer  tormnln  which  diSeia  bnt  in  the 
imaginatioa,  or,  in  the  nae  of  eitrineoua  ingre- 
dienta,  from  the  one  naed  in  the  loud-heralded 
"Bulipse,''  BO  that  ba  can  te.t  tha  economy  of 
workiog  forhimaelf. 
Thia  aolntion  ca.ti  about  5d.  per  gallon  to  make  ; 

give  eonectively  an  E.H.F.  of  about  76  volU,  and 
will  well  light  a  3c.p,  5  to  6-volt  lamp  continu- 
ously tor  eight  OT  ten  noura,  Aa  to  the  mechanical 
arrangement  ot  the  battery,  it  i.  not  even  a  factor 
compared  with  the  depolariaing  aolntion  ;  bo  that 
there  will  bo  little  difficulty  to  an  electrician  like 
our  friend  "  Nun.Dor."  obtaining  the  reaulU  above 
mentioned,  H.,  Briatol, 

HOW  TO  BHABPBH  A  FI.ANB-IB01T. 

[27621.1  —  Glancing   over   tbe   inatruotiona 

given  under  the  above  heading  on  p.  SSj,  cauie.  me 


.     ,      .       ,       ,  oof  a 

Thia  deprive,  the  cutting  edge  of  iti  natnral  and 
neceeaary  anpport,  Thna,  upon  atudying  the  action 
nt  the  cutting  edge  inapiaue,  it  will  be  Been  that, 
although  the  neoereary  anpport  ia  afforded  to  ita 
cutting  edge  by  the  ntnal  method,  ot  grinding  and 
aetting,  no  part  of  thi.  backing  can  come  to  bear 

the  Bhaviuga  aa  it  ought  to  do. 

Common  perceptiveneu  ought  to  teach  anyone 
that  a  razor-edged  tool  would  be  unauited  for 
cutting  anything  which  waa  not  aa  aott  aa  the  pro- 
pnaer  of  auch  an  idea,  I  fearleaily  maintain  that 
thecnttingedgeof  any  tool,  u  produced  by  a  care- 
ful and  observant  workman,  ia  aimilar  to  that 
which  we  find  upon  the  diamond  —  that  ii  to  Bay, 
it  will,  and  onght  to  be,  alightly  rounded  behind, 
-    -    '-  lapport  the  edge.     It  uur"  ' 


'dge  will  ahortly  aupervi 


n  the  road  b 


gapped 
tolieep 


luring  grinding  and  aetting.     Thia  plan  would 


Bucceed  in   pnttini 

S lane -iron,  onle.t  he  occaa 
rout  aide  down,  and  takeB  care  tnat  tae  waoia 
proceBB  oDght  to  coaaiat,  aa  far  ai  poaaible, 
ot  a  pushing  -  from  -  him  movameat,  not 
nreuin^  so  hard  when  drawing  it  towards 
him,  faniahing  it  o3  by  alternate  rnbbing 
upon  tbe  palm  of  tbe  band  Dpon  each  aide,  and 
ahould  any  wire  edge  be  noticed  during  the  aetting 
it  ought  to  be  removed  by  drawing  the  edge  aero., 
the  grain  of  a  piece  of  wood,  finally,  when  a 
man  attempts  .noh  a  lazy  proceeding  as  to  try  to 
put  an  edge  upon  a  plane  iron  without  tbe  removal 
'  ■'--  -ip,  ho   i.  simply  a  demned  laiy,  good-for- 


ling.       It 


M,  Liverpool. 


[27il23.l  ,  _  38*  ia  a  doaoriptioo  of  "  How  to 

Sarpen  iC~^O^.^ton,"  which,  on  p.  386,  tnrna  (in 
"T^P'oi,  ''ud*  bo"  '""*  *"  "*"''•  "The  proper 
*■?  lo  <.  i  i'*!  \'  (ji'"  tool  ia  to  euntinae  the  grinding 
byml.*,;  '  J  ''  »^ToiWona  nnWl  the  l«vel  le»al 
laftty^'.^  \yirtPj^i«tnUielyioBoTod  and  tha 


miav  aiuuc  I  my  piau,  wnea  i  gel  a  new  lo 
a  chiael,  ia  to  (after  grinding)  to  "  .tone  "  tt 
nntil  every  mark  of  grinding  ia  eSaeed, 
touching  the  bevel.    Tnia  i.  tbe  aecret  ot  p 


edge  keen  and  aharp.  If  thia  ba  properly  done, 
Iht  tool  nted  not  be  touched  on  it,  face  to  Ihe  itovt,'' 
tc.    Have  any  of  your  readera  heard  of  a  workman 

.■---.:-■-■ -j,sr 

grinding)  to  ".tone"  tbe/iice 

-'  -■--^—  ■-  -»--^,  before 

patting 

a  .nil  edge  on  tbe  tool,  it  there  it  a  aeerat  A  few 
.lap.  on  alternate  .idea  on  the  ball  of  tba  hand 
pata  on  tbe  final  raior-edga.  SUka. 

SB.   SXIKHBB'S    FBBBOBIPTtOH    FOB 

VOI8BS  IN  THB  BASS. 

[27623.]— Db.  Skinker's  (letter  27o95)  ia  a  re- 

__i._Li_  ;__. ^f  yjg  ntter  recklesanaaa  of 


into  tbe  aaid  m 

Of  all  metal,  gold  i.  the  one  leaat  aSeated  by 
oxygen,  and  con.equently  tbe  moat  diffiotdt  to 
dtMolveby  chemioalt,  Unaffscted  by  the  powertnl 
acid  hydioebloric.  and  alao  by  the  Btill  more  oor- 
roaive  nitric  acid,  yet  a  mixture  of  iheaetwoeBesta 
ita  aolntion,  thna  obtaining  it.  name  with  the 
ancient  alobemiata  of  "  Aqua  Kegia." 

Now,  in  tha  face  of  thia,  we  find  Dr.  Skiauer 
preicribea,  and  "Eua"  ia  imprudent  enough  to 
endorse,  the  putting  into  the  delicate,  aenaitive 
human  atomach  a  corrosive  fiuid  atrong  enough  to 
dieaolve  the  niiiic-aci'l  rrtisihig  gold  I 

That  the  poisonoua  (fatal)  action  of  each  of 
theaa  aeida  in  large  doaea  in  their  oonoentrated 
form,  and  the  Br-' —" 
of  their  dilute  .-.^.  u. 

many  member*  ot  the  mediaal  profesaioa  oon- 
BciBntiooa  enough  to  declare  tbeir  DOnviotions,  and 
to  turn  these  observationa  to  uaa  by  taking  tba 
aymptoma  ot  diaorder  produced  a.  gnidea  in  (ha 
treatment  ot  diacaaa,  the  volumicona  literature  of 
modem  medicine  speak,  eoaclu.ively  enough — at 
leaat  tor  Ths  Lydney  Dlapenaer. 

F.S. — Aa  to  the  ultimate  reault  of  medieinal 
treatment— aometimea  promptly  onrative  in  long- 
Cooper,  of  tha  Great  Ormond-atreet  Uoapital,  bai 
read  aeveral  papera  at  tbi.  Inatitntion,  in  the 
library  of  which   1  conclude  they  are   kept  for 


KAirnAL    LABOUB    T.    "  aBNTEEL 

ooonPATioira." 

[27624.1- The  view,  set  forth  by  tbe  wrltera  in 
the  "  B,  H,'  on  thia  point  are  from  one  side  only, 
and  thi.  ia  not  the  aide  whinh  aiisla  to  KBj  extent 
in  practice.  The  average  ordinary  clerk  ia  ment- 
ally and  phyaically  of  a  rather  low  organiBation, 
and  the   same   clerk,  limited  by  hia   mental  and 


physi 


I  capacity,   wonld  doubtleas  be  In  a  won 


be  higher,  bat  probably  leaa  j 
he  would  not  be  "  on  tbe  ttaS,"  and  wotild  there- 
fore be  only  paid  for  the  honn  worked,  which 
would  be  variable,  with  frequent  total  atoppani 
on  account  ot  weather,  variatiuna  of  seasona,  trade, 
and  other  thioga  con.Unlly  and  serionily  affecting 
the  working  olaaa.  UiB  companian*  would  ba 
~  ighar,  and  ha  would  ba  treated  in  a  rougher 
<-- 'h  by  hia  oom  pan  ion.  and  hii  employer; 


ig.  Tbe  cheap  elerk  can 
jnly  clau  with  thalaboarer  or  nn.killed  workman, 
ind  with  an  equal  amount  of  peraeverancei  work, 
ud  uaeful  knowlege,  the  cheap  clerk  baa  at  leaat 
t.  good  or  a  better  chance  to  riae  than  the  im- 
ikilted  workman.  Having  paued  through  the 
qradea  my.elf,  both  in  the  office  and  at  tha  work- 
bMich,  without  any  eipeotationa  further  than 
depended   on   my  own   effort.,  1  ahould  for  an 

.ge  "dufler  "  select  the  office  in  pref erenoe  to 

lench  aa  the  moat  comfortable  method  of  ob- 
tain ing  a  bare  living.  This  waa  my  opinion 
twenty-five  yeara  ago,  when  I  wa.  a  workman  at 
tba  beuoh,  and  now,  a.  an  employer  ot  about  two 
hnndred  men,  T  .ee  no  reason  to  alter  it. 

The  average  workman  of  the  eheapeat  elaaa,  by 
severe  physical  labour,  ba.  all  the  energy  taken  ont 
ot  him  at  the  eonoluaion  of  hi.  day'a  work,  and  has 
no  desire,  and  usually  no  power,  to  aieroise  hia 
mind.  The  average  clerk  of  the  cheapest  claas 
doea  not  labour  under  thia  moat  aerioua  diaadvan- 
tage,  audit  he  has  anything  in  h  im  he  haa  a  better 
chance  of  riaing  in  the  world.  The  worat  ot  it  ia 
that  the  average  cheap  clerk  ha.  no  desire  to  riae 
by  hi.  own  e&orti;  be  dues  not  oare  to  work  la 
qualify  himaelt  for  more  reaponaihle  poaitions,  nor 
doea  he  study  technical  details,  or  atrive  to  acquire 
by  steady  application  a  "head"  which  would  at 
once  bring  him  to  the  front  as  one  fit  to  aiardae 
respouBible  control  and  to  keep  others  to  their 
dalie.  by  hia  intimate  knowledge  of  theirs  and  U* 
own  also.  A  man  who  haadevelopedthla  capaoityii 
valuable  in  any  office,  and  will  fetch  hia  value  with- 
out difflonlty.    It  be  want*  tc ' — '— 
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for  bimtdlf  be  cua  oauallf  do  it  oa  tbe  etiengtb  of 
bia  repnUtioD  alone,  withoat  any  fnrthsr  oipitsl 
than  he  cm  eniily  saTe.  A  man  trained  to  the 
!bencrh  under  tbs  eimB  fondilioDs  bu  by  do  meing 
th«  «amB  chance;  tbe  meohanicil  tradua  not  only 
Teqnirn  Qipiul,  bat  to  woik  them  lacceuf allr  tbey 
Teqaire  ubh  aomuiercial  knowledge  which  the 
workman  hai  no  chanoe  of  obtaining.  In  faot,  the 
cleik  can  bny  hia  mannsl  Inboni  at  any  stage  ;  bnt 
the  workmaD  aanaot,  with  oertsinty,  buy  hia  com- 
mercial akill,  and  in  the  race  for  luccetn  tbe  elerk 


arUy  io 


!i  the 


to  atart  and  to  hold  hi 
a  man  can  acciuire  botb,  acd  is  right  mentally  and 
mocally,  lie  i>  taia  ovn  maater,  aud  practically  has 
the  world  at  hia  test  to  do  ai  he  likct  with  op  to 

The  qnestion  of  ancoeia,  oo  mm  ore  i  ally  and 
•ooially.  reiU,  to  a  vary  large  eitcnt,  on  the  manner 
in  which  a  yoath  utiliiea  nia  apare  time  and  the 
smonat  of  usefnl  knowledge  be  can  ubtsin  and 

bread  cornea  on  him  and  redacei  hit  mental  liberty, 
and  tbe  nearer  he  can  atrnggle  to  the  top  the  more 
room  he  will  find,  and  the  more  comfortable  he  will 
find  the  world.  If  he  begioa  by  obtaining  com- 
meroial  iniowledge  u  a  clerk,  he  commeacea  nearer 
bia  goal  than  il  he  begina  aa  a  workman,  and  I  form 
thie  opinion,  b>  the  Editor  knowi,  from  personal 
experience  of  both  Bides  of  the  qaoition. 

An  Old  Oorrespondent. 

HOW  TO  DO   BI^OKSUITH'8   WOBE. 

[27625,1— When  a  smith  employs  a  itrikec  the 
"tapping  is  evidently  the  langnage which  informs 
the  atiiker  whan  to  ilop,  when  to  atrike  "  upband," 
vben  "  about  aledge,"  J;a. ;  but  I  am  tarry  to  aay 
I  don't  Dnderatand  the  language.  Perhaps  one  of 
oar  amitba  will  give  ua  the  interpretation.  A 
great  deal  of  tsppiog  it,  of  cauraejmeatiingleaa,  and 
appears  to  rBiult  from  tbe  deeire  to  fill  in   odd 

ingtone  to  the  ibup,  the  long  intervala  between  tbe 
thndaol  a  heavy  hammer  being  seemingly  irritating 

In  my  apprentice  dayi  I  waa  led  to  believe  that 
■mith'a  work  waa  not  worth  learning;  bat  I  now 
know  that  this  ia  tbe  trade  of  all  others  that  thunld 
be  mastered  by  an  eogineer.  It  is  tbe  basia  uf  all 
moohanioal  operatioaa.  AC  the  forge  one  leacna 
what  can  and  what  oaunot  l>e  done  in  wtaaght  iron. 
One  gets  an  Insight  intii  the  nature  of  tbe  material 
uid  iu  ohuacteristics  as  compared  with  oast  iron. 

Kork.  A  man  witbont  having  liad  the  handling 
of  wrought  iron,  hot  and  oold,  is  very  apt  to  make 
hia  designs  for  wrought  work  too  clumsy.  From 
the  amateur  point  of  view,  again,  if  jon  ue  a 
good  hand  at  tbe  forge  you  can  do  aoytbing— oar- 

Entry  and  turning  are  mere  child'i  play  when  you 
ve  mastered  the  smith's  art.  Skill  at  forging 
can,  of  ooutae,  only  be  aoqaired  by  real  practioe ; 
tbe  principles  of  the  whole  art  might,  on  the  other 
band,  be  set  forth  in  wurda,  making  a  valuable  and 
interesting  addition  to  Che  other  SDhjeots  of  the 
"  B.  M."  I  hope  this  appeal  may  have  some  efiact. 
I  should  be  pleased  to  make  any  drawingi,  if 
wanted.  Sllke. 

OBIOIHAIi  BLBOIBIO    BXFBBIMBNTS. 


poaes,  I  designed  and  made  oao  aa  pec  diagram, 
which  gives  uie  great  satisfaotioo,  and  will  probably 
interest  some  of  "oura."  Tnis  is  a  pgwerful 
machine,  and  unleaa  due  cars  ia  taken  to  follow  my 
direoUona,  it  will  bora  holes  in  occtain  paittof  tbe 
foU  uaed  in  its  oonitt notion.  A  ia  a  dovetailed 
mahogan}  case,  measuring  ^6in.  square  by  Gin. 
deep,  mode  of  jin.  stuff,  and  the  outside  Fienoh- 
poluhed.  A  groove  around  the  op[  osite  front  to 
that  in  view  takes  a  sheet  of  glius.  There  ia  a 
loose  strip  Sin.  broad,  whieh  ia  removable  on  tbe 
top  aide,  id  order  to  pat  in  this  sheet  and  to  fii  the 
kIbu  tnbea,  B  B,  in  wbiob  tubes  are  cemented  twu 
pieces  o(  jin.  brass  tube,  aay,  2ia.  long  each,  which 
■re  oontiDUed  ilown  until  tbrongh  tbe  tabes,  aay, 
^in.  with  ^io.  brass  wire,  to  the  ends  of  which  ore 
toldered  pieeea  of  tbin  eheet  brass,  say  }in. 
brood  and  2in.  long,  in  order  tbaC  tbey  may 
make  oonneoCion  with  Che  tinfoils  C  C,  which 
are  pasted  npoD  the  inside  of  the  front  sheet  of 
glass,  and  which  act  either  aa  conductors,  as  ahown, 
or  aimilar  to  Leyden  jars  upon  applying  to  tbe 
front  face  of  a  light  frame  cuvered  with  calico, 
■ized  and  coated  wiib  tinfoil  of  same  area  as  the 
Bqnare  of  the  two  C  C's.  The  case  in  screwed  to  a 
basepiece,  aa  shown,  made  of  deal  liu.  thick  and 
llin.  broad.  Tbe  balls  DU  move  abouC  in  the 
brass  tabes,  and  can  bo  removed  at  will,  aad  a 
variety  of  eiperimcntal  affaire  can  be  substituted 
ia  their  plaoea.  Here  it  may  be  as  well  to  point 
out  the  erroneous  aonolusiuns  arrived  at  and  pro- 

Cundtd  by  Thomas  Gray,  upon  page  S2  of  Che 
Jk  published  by  J.    WimihnriC,  Idiir),  entitled, 


arraDgemeot,  as  described  and  which  ia  virtaallya 
Leyden  jar  with  a  moiable  oataide  foil,  wonder- 
charges."  E  Che  pair  uf  discs,  both  inside  of  the 
sheet  of  glass ;  these  are  furnished  with  18  secCora 
each,  and  are  20in.  diameter.  They  are  thickly 
coated  with  lac,  as  previously  described ;  also  npoD 
the  inside  faces,  aa  this  machine  is  started  by  a 
few  rubs  upon  tbe  front  with  a  foil  rnbber. 
Tbe  inside  of  Che  large  sheet  alio  is  well  coated  all 
around  the  foils  with  shellac,  going  in  over  it  for, 
say,  iin.  The  connections  with  foils  C  C  are  by 
means  of  shurC  pieces  of  violin  boaaitrlng  attached 
to  Che  foils  by  means  of  pieces  of  paper  and  paste 
at  F  F,  ao  as  tA  make  conCact  with  the  inside  diac 
only,  as  I  don't  find  any  gain  by  making  contact* ; 
alto  with  the  oataide  diac  I  also  find  {pact  Hi. 
Wirothuret)  "  that  three  bruahea  are  the  beatnum- 
ber  to  employ,"  lettered  G  G  G.  These  are  pieoea 
ofbaaaatring  having  IJin.  untwisted  and  pegged 
into  small  brats  tubes  as  shown.  Tbe  disaa  ran 
one  Dpon  a  piece  of  easebardened  gaipipe  (I  could 
not  procure  steel  Cube  ia  this  city),  and  Ibo  other 

upon  the  ihelt  H.  Two  mahogany  pulleys  con- 
in  "it,  and  ia  of  mahogany,  French  poliiihed.  The 
belt  is  in  one  piece,  and  is  made  of  the  beat 
window  saah-line.  I  prefer  to  alter  the  distance 
betwiit  the  balls  whilst  working,  by  means  of  a 
glasB  rod  held  in  Che  band.  Ttaa  movable  outside 
coating  requires  no  fastening,  as  the  attraction 
whilst  Chs  machine  it  ia  motion  keeps  it  in  place. 

If  two  separate  outside  coattngt  be  need,  each 
almost  connected  by  a  foil  jump  to  its  opposite  in- 
side one,  the  intide  foils  will  have  hole*  burnt  in 
them,  unless  Che  contact  be  large,  as  I  have 
described.  This  effect  is  also  observable  under 
other  arrangements.  I  am  at  present  of  opinion, 
as  I  have  before  expressed  in  these  pages,  "That 
the  electricity  lerraed  minii',  negative,  and  ex- 
pressed by  — ,  is  current  which  is  similar  to  thaC 
in  a    magnet    arrangement,   and  which    developi 

wooden  back  covering  all  but  the  driving  pulleya, 
whioh  ia  removable,  and  Dot  shown  in  this 
diagram.  A.,  Liverpool. 

THB    TOQBI.SANa    FBOFBLLBB. 

[27fii7.]— Uan  any  reader  give  anydetails  of  tbe 
Vogelsang  propeller,  which  is  said  to  be  aCCracting 
considerable  attention  by  reason  of  tbe  remarkable 
accounts  of  its  performances  on  the  Cuatinant  P  It 
ia  stated  that  whea  applied  to  a  German  torpedo 
boat,  withoQt  any  increase  of  power  the  speed  of 
tbe  boat  was  increaeed  from  21  knuta  to  over  25 
knots.  There  is  truatworthy  evidence  that  it  baa 
increased  the  apeed  of  a  number  of  Ir ' 


her  small  craft  OS  much    ^  3.1*  percent.    This, 
vention  it    abont   to  be  tried  oa    one  of   tba 


North  German  Lloyd  steamers  between  Bremer- 
haven  and  London.  It  was  developed  by  the  in- 
ventor at  tbe  Washington  Navy  Yard,  anditseenu 
strange  that  it  was  never  officially  reported  upon  ia 
the  United  States.  Hr.  Vogeliaag'a  patent  ooren 
the  following  claim:—"  1.  A  propeller  ooasutiog 
'    '     '        ivided  with  two  or  more  bladoswwiijp 


. unlforoi,  and  in  whith  no 

two  blades  are  diameCricatly  opposite,  substantially 
as  and  for  the  pnrpose  speci&ed.  2.  A  propeller 
having  iCs  blades  grouped  npon  one  side  of  tbe  hnb 
or  shaft  only,  and  in  which  no  Cwo  blades  arediame- 
trically  opposice,  and  in  which  the  distance  be- 
tween the  blades  is  net  uniform,  and  a  non-pro- 
pulsive  counter-balance  arranged  npon  the  side 
uf  tbe  hub  or  abaft  opposite  to  that  on  which 
the  blades  are  iocuted,  substantially  aa  and  fur 
Cbe  purpose  specified.  S.  A  propeller  cootiiting 
of  a  boas  or  hub  provided  with  two  or  more 
blades  grouped  upon  one  aide  only  of  the  said 
hab,  and  io  which  no  two  blades  of  tbe  group 
are  arranged  diametrically  opposite,  ud  a 
aingle  blade  arranged  oppoaita  t«  the  groTip 
of  blades,  bnt  in  which  the  diitanoe  between  the 
blades  is  not  uniform.  sabsCantiilly  as  and  for  the 
purpose  speciiied."  The  inventor  says  of  what  be 
has  been  able  to  accomplish  :— "  With  propellera 
in  whioh  there  are  a  large  number  of  equally  dis- 
Cribated  blades,  the  water  is  so  greatly  chamed 
that  it  is  difficult  for  the  blades  to  obtain  a  »lid 
hold  in  the  fluid,  and  conieqnently  the  loo  by 
slippage  ia  very  great.  By  arranging  the  blades  — 
herein  dcB     '    '      '   '"  '       "~ 


L  described  and  shown,  forming  a  more  opta 
between  them,  they  are  enabled  to  take  a 


firm  hold  upoi 
duoed,  and  thi 
of  speed  with 


,  aad  tbe  slip  ia  mnob  rt 


uoiber  of  revolutioDj.  It 
e  blades  are  located  to  one 
I,  one  side  of  Cbe  abaft  will  take  the  wear  and 
,  run  upon  the  bearing-boi,  the  pressure 
'elling  around  Che  boi  inatead  of  around  the 
EC,  as  heretofore.    This  chaage  of  pressure  is 


shaft  would  be  grettly  lengthened." 

It  is  a  common  saying  amongst  ma — = 
Chat  every  one  of  them  believes  be  cunid  ; 
superior  propeller  to  the  others  ;  but  whe 
to  totting  they  are  all  at  sea  in  a  double  i 
the  advantages  of  the  new  device*  are  co 
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under  test  by  tbe  GoTemaient  officidt  here  for 
lome  lime,  aati  an  order  fur  ten  hnving  been  given, 
a  trinl  uf  the  Scat  ouae  oil  tbe  utbec  ila;  at 
Willelfs  Point,  and  t  send  jon  the  following 
Bcoount,  wbJDh  hai  been  published  here.  There 
were  not  Fdany  epeotaturs  bt^yund  thoie  iatereBted, 
and  probably  the  report  it  esaEKsrated. 

The  first  filing  seen  was  a  loug,  uigar-shapod  tube 
made    oE  cupper,    aboDt  :;8ft.  lung,  and  21in.   in 


di. 


4601b.  of  djn 


the  Jhiokett  part, 
-pedo.    Beginning  at  Ibe  pointed  eaii, 
the  prow,  Mr.  Sims  eiplained  tbat   Che  tube  was 
conttructed  of  lonr  different  portions  or  apartmenta. 
ohstnber,  in  wbioh 
gelatine  is  placed. 

^1.  Esuuiiu  uouuima  aiHiui,   l»u  IDlles   of   cable,  in 
thia  instance,  or  an  much  more  oi  msy  be  lequired, 
by  means  of  which  the  torpedo  is  ooBnected  wilb 
the  ibore  Bleatrio  battery.     The  oahle  is  about  tin. 
in  oitcnmfereace,  and  it  i>  through  thit  that  the 
elflotricity  ia  conveyed  froia  the  abore  to  the 
pcdo,and  it  reaeiTea  itg  pTupclliiig  power,  itee 
power,  and  eiploaivo  power  at  the  will  of  the 
ID  charge  of   the  electrio    battery    on    abore,  or 
wherever   the    terminal    atatioa    may    be.      The 

pedo  to  port  or  starboard,  and  eiplode  th 
charge,  whiob  can  be  arritnged  tu  eiplode  by  coi 
tact  li  desired,  dnd  he  also  receives  notice  whe 
the  hull  or  blade  meets  with  any  obatraetiun  in  il 
progrem  throogb  the  water.  The  third  chamber, 
oconpied  by  all  tbi  "  *       ' 


of 


b  the 


a  batter; 


,  hiJe  Ibe  fonrth 
ohamber  holda  tbe  propeller  and  atee ring-gear.  All 
theae  chamber!  are  arranged  in  anoh  a  way  that 
their  weight  i>  properly  adjutted,  10  as  to  throw 
the  aentre  of  gravity  inlji  the  cable  ehunbei  j  to 
that  when  tbe  cable  ii  paid  out,  and  tbe  torpedo 
neoBsgarily  lightened  of  jaat  to  much  weight,  the 
oentre  of  gravity  will  not  be  deatroyed. 

AbovB  the  torpedo,  about  torn  feet,  and  attaobed 
to  it  by  bars  of  oopper  or  aleel,  was  a  boat  covered 
with  a  deck,  and  about  the  iBme  length  aa  tbe 
torpedo.  Thia,  the  inventor  exploineJ,  was  tbe 
fioat,  and  waa  filled  with  light  maobineryj  and  naed 
to  BUSpend  the  torpedo  at  the  deiired  depth  under 
tbe  water.  Prom  the  prow  of  the  torpedo,  inclined 
at  an  angle  to  the  bow  of  the  boat  or  Boat,  waa  i 
Btroug  Bword,  which  eiperienoe  baa  shown  will 
either  out  through  an  abttacle,  or,  if  too  heavy  and 
atroug  to  be  treated  in  that  way,  will  enable  tht 
torpedo  to  dive  uurier  it  and  come  ont  unharmed 
on  the  opposite  aide.  Having  e. 
Mr.  Sims,  aouring  the  ladies  th> 
dynamite  was  gravel  and  could  nt 
cable  thrODgb  a  tube  from  thi 
bottom  ri(  tho  centre  or  oablo 
torpedo  to  theatecn,  attached  it  to  the  battery,  and 
declared  al!  waa  ready  fi.r  the  atart.  The  little 
maohine  waa  slowly  lowered  into  tbe  water,  where 
■he  lay  looking  like  a  harmleai  little  pleaaure  yacht 
without  her  moat,  with  the  torpedo  lust  to  aight  in 
the  water.  At  a  given  eignal  tbe  electrio  current 
waa  turned  on,  and  the  torpedo  boat  seemed  sud- 
denly endowed  with  life.  It  darted  oat  toward  a 
a  troop  of  Gibing  vesaela  at  a  great  rale,  and  in  a 
pecfeolly  straight  line.  On  went  the  little  war 
engine  at  an  elevea-mile-au-bour  rate,  throwing  tbs 
foam  from  her  bowa  as  ibo  plongbed  her  way. 
^^  Starboard  1 "  rang  out  the  clear  command  from 
Capt.  Knight,  in  charge  of  the  trial,  and  as  though 
the  boat,  at  the  distance  of  a  mile,  had  beard  the 
word,  berbaad  came  aluwly  but  surely  round  to  the 
right.  "Steadv,"  and  ber  head  again  forged  dd. 
And  now  D,0OUfc.  of  cable  of  the  lO.OODft.  in  the 
oentre     chamber      of     the     torpedo     had     beon 

SLyed  out,  and  tbe  order  to  return  oame. 
nickly,  at  the  word  of  command,  her  bead 
oame  round,  and,  with  ber  pr»w  pointed 
directly  at  the  little  groap  on  shore,  ahe  forged 
ahead  at  ondimiDished  ipecd.  When  within  a  few 
hiindrad  feet  of  the  shore,  abe  aaddenly  stopped 
and  lay  like  a  log  ^  aa  one  eipmased  it,  the  loulied 
like  some  animal  that  had  died  suddenly  of  heart 
diaeaae.  And,  indeed,  she  had  ;  tor,  as  Mr.  Sims 
explained,  the  end  of  the  cable  had  come,  and  the 
eleetrieity  had  left  ber ;  and  without  electricity  abe 
wai  without  life. 

I  need  nut  tell  }oa  that  lately  we  have  been  beat- 
ing up  a  "  Bcare  "  abont  our  unprotected  ports,  and 
ai  not  tnnch  money  can  be  got  for  building  a 
"fleet,''  the  scaremongera  will  labour  hard  to  get 
a  set  of  torpedoes  for  each  port,  and  inventors  are 
hard  at  work  devising  the  most  promiaiag  con- 
trivanoea  of  the  kind.  The  above  will  give  you  an 
idea  of  a  ''fish  torpedo  boat, ^'  which  at  leaat  pro- 


loint  t  in  his  diagram  is  not  a  true,  etraigbt  line  ; 
t  ia,  in  fact,  a  curve ;  but  if  the  links  are  properly 
ir-oportioned  it  ia  of  almoat  in  Unite  radius, 
-'ractically  speaking,  however,  and  for  all  ma- 
ihiuists' purposea,  it  is  a  straight  line,  and  it  is 
moatmialeading  to  the  unmathamati ml  reader  who 
hopes  to  get  more  light  upon  tbe  sobjeot  by  te- 
'  ring  to  the  diagram,  to  find  auob  an  inoorrsct 
ggeration  ae  is  to  1h  found  in  Fig.  41.  Why 
.  the  perpend  ioulars  fi  and  gt  of  such  widely 
different  lengths  insteaH  of  being  equal,  or  nearly 
ao,  aa  they  must  bo  if  described  by  connected  rods 
of  eqaal  radii?  1  tay  of  nearly  equal  length, 
"  ecauae  the  driving  radius  rod  baa  a  tendeaoy  to 
itend  the  arc  of  tbe  driven  somewhat,  in  oon- 
equence  of  the  vertical  distance  of  the  points 
and  c  being  ihorteoed  as  the  connecting  link  A  r: 
saumea  the  diagonal,  and  it  ia  this  extcnaiou  of 
lie  aro  of  tbe  driven  radius  rod  wbicb  cauaei  the 
ath  of  point  e  in  the  oentre  of  tbe  connecting 
.jnk  ic  to  depart  from  a  mathemstically  atraighl 
line.  It  is,  therefore,  incorrect  to  aay  that  "J'f, 
gtf  are  the  area  deacribed  by  the  ends  c  and  h  of 
'  linka  cil  and  ab"—f'  being  extended  mnch  too 
b  and  If  much  too  low,  oonaeqneulJy,  (  k  and  c  i 
iiuf  "  renresent  respectively  tbe  lateral  travel  of 

ends  h  and   c  of  the  link  b  c"     I  append 
^ram  in  correction,  bat  retain  the  aame  letteric 


It  hi 

n  of  f.-,\idi  aninst  linuids  is  almost,  i:.  __. 

^__ ,  with 

:d.  In  a  bearing  properly  oon- 
ttrooted,  tbe  journal  does  not  come  in  oontaoi  with 
it,  bat  ia  completely  oil-borne.  It  may,  therefore, 
be  oonsidersd  aa  revolving  in  a  vessel  of  oil.  If 
the  bearing  ia  badly  constructed  either  as  to  fitting 
-  -  to  euffioienoy  of  surface,  the  oil  will  be 
id  out,  and  tbe  metallic  surfaces  will  coma 
Qtact.  Incrcaaed  ftktion  and  heating  will 
then  follow. 

If  Mr.  Pardoe  considers  the  very  amall  amoont 
'  friction  in  well  coaatrncted  and  well  lubricated 
BChines,  and  comparei  tho  amounla  nnder  widely 
differing  preaaures,  he  will  al  ODoe  aee  that  th« 
HwB  applicable  to  the  friction  of  aolida  are  not 
liose  applicable  to  weU  conatructed  and  lubricated 

In  fliB  "  B.M.,"  1,16-1,  Dr.  KdmundB  auggests 
lakingtbe  cylinder-base  of  the  standard  mandrel 
art  "f  a  very  long  cone.  Thi*  appears  to  mO 
bjeotionabla.  1.  Special  giugea  would  have  to 
e  made  fM  the  purpoae.  2.  It  would  not  be  pos- 
ible  to  estimate  Uie  aconracy  of  tbese  gangea, 
_nd  consequently  to  gango  work  by  them  with 
each   delicooy   aa    ia   poaaible    with   cylindrieal 

In  the  case  of  the  latter,  their  fit  ia  estimated  by 
e  variations  of  force  teqnired  to  rotate  or  t* 
pomp  tbe  cylinder  in  ila  corresponding  ring.  This 
lumping  ia  impossible  with  a  eonioal  gauge,  and 
otnlion  would  be  fillaciouB,  for  though  tbe  cones 
oight  fit  all  round  at  one  part  they  might  not  fit 
Isewhere  In  fact,  to  quote  Dr.  Edmunds's  own 
forda,  "  I  know  of  no  means  by  whichooned  sur- 
Boes  ean  be  reproduced  or  matched  with  approit- 
aate  aoouraoy."  The  fit  of  tbe  conea  would 
iractically  have  to  be  tested  by  the  looseaeaa,  or 
hake,  when  it  waa  attempted  to  move  tbe  gauga 
.cru«e  the  aiis  of  the  cone.    Thia  would  obviously 

if  a  cylinder  in  a  ring,  aa  an  indication  of  flccurals 
fitting. 

3.  If  tbe  cones  did  not  St  equally  along  theil 
whole  length,  they  would  wear  unequally,  and  rapid 
deterioration  would  ensue,  A.  aray- 

BAILWAT  JOINTS— KHTBIO  STBTBlt 
OF  UBASUBBS  AND  WEIQHTB— 
TBOHNIOAL     BDUOATION. 

[37632.]— I  All  glad  to  see  that  Mr.  Edward  M. 


Nev 


£,  N.J.,  July  8. 


J.  a 


THB  THBOBT  OP  MAOHINSa,  X. :  B'7 
FBANOia  CAMPIN,  O.E.— LINK  MOYB- 
MBNTB. 

description  ut  two  well-known  forma  of  Watt's 
parallel  motion,  and  he  adds  a  fact  known  to 
mathEmatioians  that  the  path  desoiibed   by  tho 


it  the  lateral  deviation  la  ao  very  alight 
safely  be  disregarded   for  oil  but  the 

Montaerrat,  W.  Indies.  Aaaoo.IiiBt.O.B. 

TWO   OBNIBINO  BITS. 

[27630,]— To  the  nmafear  turner  in  hard  metai 


de  of  the  best  ateel,  with  foar  sharp  facets 
sloping  to  the  point,  angles  60'  to  suit  the  lathe 
centres,  uaually  of  this  proportion.  I  make  mine 
by  cutting  the  exact  profile  of  my  lathe  centre  lu 

made  a  correct  fit :  then  I  forged  my  lump  of  ateel 
tu  a  taper,  I  put  it  in  a  chuck,  and  amoothed  tbe 
whole,  making  the  neck  or  shank  Jthe  to  fit 
correctly  in  the  main  chuck  ;  then  I  removed  it, 
and  with  a  new  file  and  gauges  trued  the  four 
angles  and  edges.  Lastly,  Ipoiished  and  hardened 
tbe  tool.  So.  2  is  a  taper  half-round  bit,  with  two 
sloping  edges,  useful  for  smaUer  centre  holes.  In 
employing  the  Ko.  1  with  aoy  amall,  sharp  drill, 
firat  bore  a  hole  f|in.  deep,  or  even  leas  ;  into  this 
inaert  the  bit,  lightening  up,  and  using  lubrioaut 
aa  you  proceed.  So.  2  is  to  be  worked  in  exactly 
tbe  same  way— small  drill  bole,  back  feed,  and  oil ; 
leave  a  little  of  small  drill  hole  at  bottom  of  work. 
Boa. 

TBB    BDMVNBS    LATHB   UAKDBBU 

[27631.]— Mk.  G,  T.  PardoG  ("E.M."  1,183) 
diiagrccs  with  me  aa  to  my  viewe  of  friction  in 
bearings,  because  be  treate  it  aa  a  ease  of  fiiotion 
of  the  surface  of  the  mandrel  sgainst  the  bearing, 
whereas  I  regard  it  aa  frictisn  of  tbe  particlea  of 


Richard 


of 


:,  the  aolld  si 


eontaotatall;  bntbeingi 
by  a  film  of  oil.     From  thia  point  of  view 
doubt  qaite  eorreet  in  bia  oalonlationa  ar 
on  ces,  except  the  clerical  erroi  ol  "  iDOt-ponnda  " 
for  "  inoh-ponnda," 


f  paper.'^Io^i'he  same  letter  (27S70)  tb 
n  speaks  of  the  superiority  of  tbe  meti 
■r  tbe  Knglish  aysti 

Eu  conferred  upon  the  world.  Most  Cuotinental 
nations  have  adopted  it  yet  Bnglind  persists  in 
the  USB  of  a  syEtem  which,  to  speak  the  truth,  bol 
not  tbe  leaat  bit  of  common  sense  about  itself. 
Tbe  employment    of    melrio  measurea  in  wiiioh 

pendent  that  the  change  of  unit  is  an  easy  thing, 
BimiJifies  greatly  calculations,  and  as  practice  doet 
not,  as  a  rule,  require  a  greater  aoouraoy  in  oalou- 
lation  results  than  half  a  millimitre,  it  is  alwaya 
possible  to  find  a  dim 


ving  t 


again  a 


eights  and  measnroa 
nd  aQurds  once  more  a  proof 
[  that  outrageous  couservatism  which  too  often 
naracteriaea  the  Englieh  nation  in  some  technical 
lattera.  Some  English  firma  beJDg  asked  Lo  send 
rawings  and  estimates  as  to  some  work  UI 
rders  to  be  executed  abroad,  never  fail  to  maJce 
rawinga  in  English  measuromenta :  it  would  be 
ir  more  polite,  and  especially  more  aatisfactory 
ir  both  parties,  if  the  measurements  were  ia 
lillimi'treB,  kilogrammes,  4o.  I  beva  be^ 
epeatedlv  asked  abroad  how  it  ia  that  England 


baa  not  adonte 
syatem.      Tha 

d  or  enforced  the  use  of  the  metrifl 

is    for    tbem  a  subject  of  great 

Ko  doubt  the  change  would  be  no 

SS-SSA. 

in  term  must  be  fixed  by  tbem,  and 

mpleto  change  must  have  been  fuUj 

sccompliahed. 

1  waa  very  pleaaed  to  read  "  Nun.  Dor's."  letter 
on  technical  education,  and  I  thoroughly  agrea 
with  him.  The  technical  education  of  foreigners 
baa  nothing  to  do  with  competition :  thia  ia  simply 
due  to  oar  blind  free-trade  jxilicy.  No  doubt  out 
system  of  elementary  education  wants  improving, 
but  there  i*  great  danger  of  us  rnaning  into  tbe 
deplorable  extremes  intowbioh  our  neighbours  have 
faileo  ;  they  compete,  but  they  do  not  create  much, 
I  should  like  to  aeo  the  learning  of  foreign 
languages  made  compulsory  in  elementary  achooU. 
You  alwaya  oomplaiu  of  the  Germans  underaelling 
Eogliebmen  in  this  country  and  abroad.    Well..da 
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like  the  Garmans :  tb«ic  ■yatem  of  edaontioa  ia 
thcea  mntDriti  old.      The    muDer    apent   in   tb 
conntrf  for  fduoHtiuiiftt  purpose  mnonntg  to  sdd 
wtaiah  ougbt  to  aeonre  Teiuitu  betMr  than,  if  sot 
good  ika,  tboae  obtsineti  □□  the  ContiDcnt. 

BAILWAT  OOXTPUNaa 

[2T633.]— Mr  ODDpling  wu  merely  gireo  u  i 
«lample  of  &□  autonmlic  Doaplmg,  Had  1  originaUy 
wtote  in  tbs  bopea  of  iadueiDgthoaeirbobsJ  mide 
mote  perfaeC  appliitQaea  to  giie  na  reuletn  of  tbe 
"&.  S."  a.  aigbt  of  ibem,  sad  alio  of  biviDB 
41piDiaaa  ontheobaDDesof  acoapliaibeingitdDpled 
at  %n.  Miiiif  of  the  inventora  of  tbe  "  Mae  E'  " 
oauplinga  would  probhbJy  have  made  more  v 
applisnoei  it  they  bid  not  been  misled  about 
■"  bleaaed  "  book  —  there  wonld  b»ve  beei 
"  knocking  out  of  waggon  backs,"  for  inaUnee.  If 
41  auiveraal  change  of  couplings  is  once  deoidt  ' 
upon,  and  tbe  right  one  la  found,  there  vi\]  be  i 
difficulty  ia  lualLtng  tbe  obange  ;  there  will  bi 


aunb  thug  u 


Bialtina  „    ,       ....      

firat  fitting  nod-automatio  and  after 
. "  „  .  Therefore,  I. 
UDderatiud  that  U  ii  a  perfect  automatic  covpiina 
ipplianoe  that  Is  wanted,  not  a  hook  oalober.  IE 
■DOb  perfect  ooupling  can  be  deriEsd,  ntiliaing  tbe 
"  hook, "  »o  miiDti  tbe  better;  but  by  ftll  meani  let 
tbe  hook,  ia  any  cue,  be  a  aeoondury  ounaidera- 

If  "Rover"  is  ever  in  tbe   Deighbonrhood  of 
SunthamptoD,  and  will  give  me  bia  addreat,  I  abalt 
ba  pleaied  to  tell  him  wbete  he  may  aee  my  mudrl. 
Stlke. 

a-W-R.  (80-aAx.LSD)  EXPaassKs. 

[276a4J— SOMS  time  ago  there  waa  a  long  letti 
nlba''B;M."oontratting  tbeU.W.n.  and  iJ.N.R. 
linea  for  speed  and  tbe  lilie,  pointing  out  the  levo- 
Intion.  tbo  <;.N.H.  director,  would  make  in  tbe 
■ecnoe  of  tralna  to  the  Weat  of  Gogland.  I  may 
give  an  instanee  of  the  pnuatuality  of  (bia  line, 
ODoe  so  celebrated  for  speed — Le.,  between  the 
years  1816  and  ISJo. 

On  Batarday  evening,  July  t,  I  travelled  from 
PaddicgtoD  by  tbe  train  leaving  at  fi.4a.  This  is 
timed  to  reacQ  Sivindon  at  7,'ii,  or  in  lb.  ilTm.— no 

Sat  aobitieroeut,  DonaideriDg  tbe  line  ii  tolerably 
el,>nd  thatthere  is  not  Bsingleatoppage.  The 
train  left  Faddington  at  5.6-1  end  did  not  reach 
6windoD  till  7.41,  or  in  lb.  '17ni.,  ten  minutea 
■lower  tban  the  allotted  time.      The  pomt  1  woald 

ing  tbtough 

Ttfttor. 

XODBBK    OOKFOUND    ENQIHBS. 

[27635.]— With  reference  to  remarka  that  have 


uadruple     eipansion 
onomy  ;  bat  bigb  preat 


cf    you 


Iw,  Bay,  40Ulb.  I 


will    1 


SOOlh.  waa  auceeatfully  carried  on  a  amall 
■teamer  called  the  Aiiiltracilc,  built  on  tbe  au- 
oalled  Perkins  bigh-preaaure  system,  which  viiited 

oonld  be  safely  and  efficieatly  utilised  tu  furnish 
motive  power  on  an  onean  voyage.  Her  maobinety 
wai  tested  by  a  board  of  naval  offieera  in  New 
York.  With  an  aversge  steam  pressure  of  31IJ-51b., 
expanded  2i-7  tioiea  in  triple- eipansiun  engines, 
Ihere  waa  required  2I'(>4lb.  of  feed  water  per  hour 
per  indicated  hurse-puwer.  The  engiaea  were 
■mall,  the  aggregate  indicated  horsepower  de- 
veloped being  but  fi7'7.  Stili,  tbe  cost  waa  quite 
high— no  lower,  in  fact,  than  baa  been  obtained  in 
eiESptional  caaea  witii  good  con deasiog  engiaea, 
and  about  what  ought  tu  bave  been  expected  with 
an  oriinary  compound  engine  using  a  eteam  prei- 
■nre  no  higher  than  801b.  Tbe  same  engine,  teated 
ia  England  hy  Sir  F.  Bramwell,  furniahed  a  burse- 


j  that 


of  tbe  St 


superheated  considerably.     Thi 
u these  high  pressures  ia  no'i  desirable 

packinga  and  lubricant.     In  the  Bidwell  eiperi- 

cunaidered  that  JiO'  was  tbe  highest  temperature 
whicb  aboald  be  permitted.  Proper  preoautiana 
would  iadicBte  that  even  this  temperature  abould 
dot  be  allowed  in  sei-gniog  enginea  involving  ao 
many  respoosibilities.  Tbe  temperature  of  steam 
of  aOOlb.  preasuro  is  about  420'  and  that,  in  tbe 
opinion  of  Hr.  C.  E.  Emery,  is  as  high  as  can  be 
Ducied  aatiafadturily  in  average  praoliee  either  on 
■ea  or  land.  It  see  ma  certain  that  the  bigbeat  steam 
pressnre  admissible  would  be  limited  by  the 
temperature  rather  tban  by  other  conditions. 
In  some  of  tbe  msrme  engines  using  steam 
•I    JGOlb.   pcetian,    it    U     (onnd    that    there 


sufficient  [ 


ipitation   of   v 


Bgioea  are  fairly  started  from  port.  The  tempera- 
ire  due  to  this  pressure  is  but  about  S70'.  In  the 
ulkrackt,  designed  for  a  higher  pressure,  vritb 
ime  eaperheating,  all  the  packings  were  made  of 
metal  adapted  to  obviate  the  neceuity  of  uaing 


On  the  s 
Weatem  Am 
is  often  aa  high  a 


a  which  ply  on  t! 
-e.g.,  tbe  MitiisaipD 
180  to  2001b., 


in  of  tbe  boilers  moat  b< 
obanged.  Cylindrical  boiler  sbells  12ft.  and  Dp 
wards  in  diameter,  and  Iji  to  l)in.  thick  oannoC  b( 

sary  Co  uae  ateel :  and  to  procure  even  this  of  auffi 
cient  tensile  strength  it  is  ueDesaary,  fur  auch  heav] 
platea,  to  use  steel  that  is  ritber  treacherous,  and 
tbat  tboold  be  tborongbly  annealed  aftt 
operabion.  Some  think  that  the  wholi 
when  finlehed  should  be  annealed,  but  i 
rule,  too  large  for  that.  Tbe  alternative 
boilira  with  out  abella.eiaept  those  which  are  called 


lall    i 


naking 


400  or  aOOlb.    The  ol 

ing  and  the  lubricant,  and  sc 


OAaBOI-ISBD    OIL    FOB    BTTBN8. 

[371136,] — I  CAS  quite  Mirroborate  the  statement 
of  ■■  Eos  ■'  as  to  tbe  utility  of  this  subtance  tor 
bums  and  scalds.  1  bave  used  it  with  gtcat  succeaa 
in  several  cases  lately.  One  in  particular  I  may 
mention:  A  young  man  employed  in  chemical 
manufacture  scalded  tbe  whole  back  of  band  and 
fingers  by  upsetting  some  boiling  glycerine  on  it. 
In  several  places  the  skin  waa  cracked  and  paelioa 
off,  and  I  quite  thoBght  he  voald  lose  tbe  use  of 
his  hand.  I  dreaaed  it  by  covering  it  thickly  with 
lint  saturated  with  oarbolised  olive  oil,  and  every 
day  or  ao  poured  on  more  witbont  removing  the 
dressing.  It  healed  well  and  left  no  scar.  Tbe 
dressing  came  olf  easily,  and  the  hand  received  no 
permanent  injary  of  any  kind.  BoBoduS. 


[S7C37.]-Ki 

wonld  aUggOat,  ji.     i„.-,        lumi;^   c.io.uuk    i«n«i."--c 

on  the  earth  "  ;  but  Kewton  and  Ualley,  anil  every 
astronomer  since  them,  buve  bad  to  admit  (as  well 
as  Comte,  tbe  great  aatiriaC  uf  modern  astronomers) 
that  they  are  falling  on  the  earth  from  time  to  time, 
with  an  average  frequency,  I  undertake  to  prove,  of 
over  a  doieo  per  million  yeara,  and  therefore  did 
so  in  past  Bgea.  i/ no^KJ-.?  &(  ii'ii/'o™. 

Instead  of  proof  that  one  ever  did  lo,  we  want 
proof  that  nature  ia  iiul  uniform,  but  was  once  ao 
cometlesj  aa  lo  admit  tbe  Lyellian  and  Darwinian 
-utroph,         '   ■         ■ 


Lt  if  it  did,  n 


iniforc 


TEB    OBIHOSOOFIO    I.BHS  — OPTIOAX 

QUBSTIOK. 
[■276M,]— As  I  WH9  not  asked  to  Rive  a  definition 


"  We  would  Uke  tl 
that  i a  optica  tbe  sign 
dnced  into  formnlic,  f 


l's"  which  Heft  oat  in  my 
unimportant : — 
opportunity  of  observing 


variety  of  ditferent  caaea.  The 
in  optics  ia  to  call  linea  mei 
origin  of  ligiit  pijidrr,  and  in 


K>n  vent  ion  adopted 

±e  opposite  direc- 
8.  Bottone. 


[37'i89.]-THE  readers 


intereat  the  folluwrog  deacription  of  aa  important 
instrument  just  commenced  iu  tbe  Roosevelt  laclory, 
at  Kew  York.  I  titraot  the  notice  from  the 
Chicago  Indiealar  of  Jane  -25,  1887  : 

"  A  tiuPEHB  Organ.- Within  a  year  from  this 
time  the  Trinity  M.E.  Cbureb  of  Deuver,  Colorado, 
will  posseaa  an  organ  of  eitraonlioary  dimensions 
and  remsrkable  oonatrnction.     Mr.  Isaac  E.  BUke, 

Denver,    baa    just    contracted    with    Air.    Frank 


Roosevelt  (successor  to  Hilbome  L.  Boa5eTdt),af 
New  York,  (or  au  organ  to  be  placed  in  tbe  abine 
church,  wbieb  is  now  in  procesa  of  caQBtmctian,  and 
wbiab  will  be  one  of  the  finest  of  its  kind  in  lUi 
country. 

"  The  organ  will  eamprise  four  mannali  of  fifl^ 
eight  notes  each,  and  a  pedal  olaviei  of  thir^ 
notes.  Lack  of  space  prevents  the  nrintiiw  of  tlw 
entire speciS cation,  which  undoubtediy  wowdprovt 
moat  interesting  to  every  organist  at  least,  bat  a 
abort  dowriptiun  of  the  organ  may  not  prora 
unwelcome.  The  total  nuiuber  of  pipe*  in  tba 
scheme  is  3,73>4,  which  are  divided  aa  follows: 
Greatorgan,Bi«eenstop«,  1,218  pipes;  SweUorgan, 
eighteen  stops,  1,201  pipes;  Cboir  organ,  eleven 
stops,  638  pipes ;  Solo  organ,  six  stops,  3)8  pipei ; 
Pedal  organ,  eleven  stops,  330  pipes. 

"  By  this  it  will  be  seen  there  will  be  aiity-two 
'speaking  stops,'  besides  which  there  are  lobe 
eleven  ounplers,  seven  mechanical  acocasoriea  (Le., 
tremulante,  wind  indicators,  Ao.},  fifteen  adjostabla 
'■■  ■'-  pbtona,  and  thirteen  pedal  oiovementL 
tnd  total  of  108  stops  and  mechaoical 
Of  the  maoy  paculiar  featnrea  of  this 
splendid  iuatrameut,  Ibe  moat  striking  ia  tba 
number  of  awell-buiea ;  namely,  in  addition  to  the 
usual  swell-box  sontainiog  all  the  pipes  of  tM 
Swell  organ,  there  are  to  be  two  other  aepatale 
swell  boxes,  one  to  incloie  the  entire  Solo  orna, 
and  tbe  other  to  inclose,  not  only  the  entire  chcit 
organ,  but  all  of  the  Great  organ,  excepting  t*e 
stops  of  IGft.  and  two  open  diapawne  of  gft.  Tka 
great  value  of  theae  extra  'swells  '  ennoot  befglly 
egtimated  unless  one  has  inveatigatcd  orgsss 
aimilarly  constructed,  and  haa  been  able  tu 
appreciate  tbe  wnnderful  eQecta  of  ere-ceaiin  ai 
the  possibility  of  shading  tht 


making  a 


tone  of  eaoh  manual.  By  tbia  meana  not  only  th 
solo  played  upon  one  maoual  oan  be  made  expita- 
aive,  but  aJao  the  accompaniment  upon  anoliiar, 
thereby  rendering  both  parts  elastio  and  fr**  from 
monotony.  In  other  words,  a  bigber  dsgive  of 
artistic  finish  ia  made  practicable. 

"One  partioularly  ebarming  effect,  pecnliai  toUiii 
system  and  which  is  utterly  impusaible  upon  oCks 
organs,  is  that  chich  is  prodnced  by  gradually 
opening  one  swell -box  while  closing  another 
When  akilfuUy  managed  tbe  senaation  ii  to  tbe 
ear  what  diaaolving  viena  are  tu  tbs  ays.  Tbs 
three  balanced  awell  pedals  placed  aide  by  aide  ean 
be  easily  oontrolled  by  the  player,  and  a  deiice 
will  be  inlrodooed  to  dose  or  open  all  tba  boiei 
simnllaneously.  Another  iiDporlaat  fratore  is  the 
Rooseveltsysiemof  adjustablB  oombination pistons 
and  pedals,  whereby  any  combination  of  maaaal 
and  pedal  stops  with  their  couplers  can  be  set  by 
the  player  and  altered  at  pleaaate.  By  this  uesus 
the  organist  ean,  before  beginning  to  play,  amnga 
aa  many  diSerent  combinations  as  there  arc  pistooi 
and  pedals,  then  by  merely  touching  tbe  tigbt 
piston  or  ptdal,  the  required  oombioation  is 
scented.  Accordingly  any  oombinatiuo  of  stops  ii 
onder  immediate  control,  and  the  qnickeat  chaogea 
of  regiatration  are  muit  easily  acoompliabed. 

"  There  are  other  poinUof  special  interest  in  thii 
organ  ;  for  instance,  a  double  open  diapason  of  32fU 
in  Ibe  Pedal  organ,  a  Silu  organ  of  aix  extreniely 
effective  stops  voiced  on  extra  ptesanie  of  wind, 
octave  aud  anh-octave  couplers,  three  tremulanu, 
and  last  and  by  no  means  leaat  t*D  bydranlic 
engines  for  sapplying  tbe  wind. 

"Throughout  tba  organ  Roaardt'a  ^tent  wind 
chests  are  used.  The  principle  of  thu  ayatem  ia 
known  as  'tubular  pneumatic,'  and  for  each  pipe 
there  is  s  separate  pallet.  By  tbia  means  theaetion 
of  all  the  manuali  and  the  pedal,  even  vban 
coupled  together,  ia  as  light  and  agreeable  at  the 
moat  perfe-t  pianoforte.  There  ia  no  posaibility 
of  '  wind  robbing,'  ani  the  tone  is  alwaya  ateadj 
and  reliable.  This  method  Insnrea  the  most  rapid 
repetition  of  oborda  ai  well  as  single  notes,  iTlucb 
t^e  ordinary  pneumatio  action  ta  impossible. 


specifications    < 


remarkable 


i  aWe 


grattGoatioD  at  the  iofonnatioo  oon- 
aboie  notice,  tor  it  oleadl  provei 
tnat  some,  at  leaat,  of  the  priaciples  Of  artistia 
organ  building  whicb  1  bare  *o  long  advocated, 
and  have  recently  explained  in  Lbeae  oaloniBs,  are 
in  a  fair  way  to  be  thoroughly  te^l«d  on  a  large 
scale  by  tbe  leading  organ  building  firm  in  tbe 
United  States.  Turning  to  the  notice,  we  find 
taut  the  number  and  disposition  of  the  awell-boxa 
are  pointed  out  as  "the  most  itTikiiig"  of ''tbt 
many  peisuliar  features  of  tbia  aplendid  inatm- 
ment."  I  have  always  held  tbat  a  far  too  timid 
use  of  tbe  Bweti-hoi  has  been  made  by  organ 
builden.  In  my  ''Notes  on  the  Chnreh  Ott*^ 
which  coneloded  in  your  iaana  of  Uanih  3i,  1887, 
1  advocate  tbe  iuirodnction  of  tbrea  sartU-boxa, 
inclosing,  respectively,  part  of  tbe  Great  organ, the 
entire  Swell,  and  the  entire  Choir  department.  In 
addition  to  all  tbia,  I  auggeal  the  advisability  of 
inclosing  oectain  of  (be  I^dal  or(an  (top  ia  one  or 
other  of  the  manual  swell-bone.  So  fat  as  tbe 
Church  Organ  is  ooii«em«d,  Ht.  B  MMTilt  and  hia 
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talented^  manager,  Mr.  Crosby,  have  carried  the 
applioatioQ  of  the  swell-box,  in  connection  with 
the  Great  organ,  somewhat  farther  than  even  I  have 
ventured  to  advocate.  With  my  new  tonal  scheme 
for^  the  Great,  however,  the  inclosnre  of  the 
majority  of  its  stops  is  not  so  necessary  as  it  is 
with  an  ordinary  load-toned  appointment. 

In  my  **  Notes  on  the  Chamber  Organ/'  which 
concladed  in  your  i^sne  of  Nov.  19, ;  1886  I  go 
farther  with  the  swell-box  than  is  proposed  in  the 
present  American  scheme.  I  advise  the  inclosnre  of 
all  the  Great  stops  save  one  in  two  independent 
swell-boxesj  the  inolosare  of  all  the  Choir  stops  in 
one  of  these  sueil-boxeii,  the  inclosnre  of  the  Solo 
organ  stops  in  an  independendet  swdl-box,  and  the 
inclosare  of  certain  of  the  Pedal  organ  stops  in  an 
independent  $u  ell-chamber.  In  my  forthcoming 
**  Notes  on  the  Concert-Room  Organ,"  I  shall  treat 
of  a  still  greater  development  of  the  expressive 
appliances  of  the  Organ. 

About  fiteen  years  ago  I  realised  the  shortcomings 
of  the  inartistic  methods  of  organ  building  in  vogue 
at  home  and  abroad  ;  and,  so  far  as  my  own  Cham- 
ber Organ  was  concerned,  set  myself  to  improve 
theni.  Putting  aside,  for  my  present  purpose,  all 
details  relative  to  the  tonal  structure  of  the  instru- 
ment, and  confining  myself  to  matters  relating  to 
its  powers  of  expression,  I  may  recoid  that  I 
divided  my  Great  organ  inXothree  sections^  inclosing 
two  sections  in  two  independent  swell-boxes^  and 
leaving  the  third  section^  consisting  of  the  O^en 
Diapason  alone,  outside  the  swell-boxes.  In 
addition  to  this,  I  inclosed  my  entire  Choir  depart- 
ment in  one  of  the  swell-boxes. 

Taking  the  nature  and  size  of  this  instrument 
into  consideration,  I  may  justly  claim  for  it  that 
fifteen  years  ago  it  presented,  and  even  at  the  present 
hour  presents,  the  most  advanced  and  interesting 
use  of  the  swell-box  known  in  the  organ-building 
world.  Any  reader  desiring  to  know  more  on  the 
subject  may  consult  my  **  Notes  on  the  Chamber 
Organ"  in  your  issues  of  October  1st  and  15th, 
1886. 

After  the  above  remarks,  it  can  be  understood 
that  the  description  of  the  lorthcoming  Roosevelt 
Or^an  is  of  the  greatest  interest  to  me,  recording, 
as  it  does,  an  important  step  in  advance  in  Ameri- 
can organ  building — a  step  which  our  builders  may 
perhaps  take  it  into  their  wise  heads  to  follow  some 
time  in  the  20th  century.  At  this  point  let  me 
direct  the  reader's  attention  to  the  last  paragraph 
but  two  in  the  letter  by  "Country  Solicitor" 
(22604)  in  your  issue  of  last  week. 

On  the  other  important  appliances  which  the  new 
Roosevelt  Organ  is  to  contain — namely,  the  Rooee- 
velt  ** patent  wind-chests"  and  the  Roosevelt 
system  of  *^  adjustable  combination  pistons  and 
pisdals,"  I  need  not  enlarge  in  this  letter,  as  I 
shall  have  to  direct  special  attention  to  these  land- 
marks in  the  history  of  the  Art  of  Organ  building, 
which  have  had  their  birth  in  the  genius  of  my 
highly-esteemed  and  deeply-lamented  friend,  the 
late  Hilbome  Lewis  Roosevelt,  in  a  future  contri- 
bution to  Organ  literature.  It  is  sufficient  to  say 
that  the  former  are  the  most  perfect  wind-chests 
ever  invented  ;  and  the  latter  embraces  unique  ap- 
pliances of  immense  importance,  which  no  modem 
Organ  of  any  magnitude  should  be  without.  I  do 
not  say  too  much  when  I  affirm  that  it  is  a  disgrace 
to  our  leading  builders  that  they  have  not  long  ere 
this  introdaoed  appliances  of  a  similar  nature,  or 
have  not  adopted  the  perfect  system  invented  by 
Mr.  Roosevelt. 

Taking  everything  into  consideration,  and  know- 
ing from  personal  examination  the  perfection  of 
every  part  of  the  Roosevelt  Organ,  I  am  justified 
in  believing  that  the  new  Organ,  in  course  of  con- 
struction for  the  ch  urch  at  Denver,  will  be  the 
most  interesting  and  perfect  Church  Organ  yet 
oonstmcted.  Qt,  A.  AnciUley. 

THX  PHILOSOPHT    OF   WATBHING 
OUTDOOB  PLANTS. 

r27640.]  — The  very  valuable  and  excellent 
wxtract  in  last  week's  ''  E.M.,"  pasre  455,  from  the 
Gardeners'  Chronicle,  by  "J.  J.  W.."  leads  me  to 
offer  a  suggestion  I  have  often  considered  would  be 
well  worth  an  experiment,  for  irrigation  on  a  large 
scale,  or,  indeed,  in  any  position  where  there  is  a 
system  of  under- drainage  of  land  by  pipes. 

Not  only,  as  it  is  remarked  in  your  extract,  that 
the  application  of  water  to  the  surface  injurioui*ly 
lowers  the  temperature ;  but  the  enormous  quantity 
required  to  saturate  a  dry  soil  before  it  can  pene- 
trate to  the  roots  of  plants,  renders  the  application 
of  water  by  artificial  means  an  expense  prohibitory 
on  a  large  scale. 

My  proposition  is  this  :  Perfectly  close  the  exits 
of  drams  where  the  land  water  is  delivered  at  the 
lowest  point  of  the  under- drainage ;  then  at  the 
highest  point  have  an  arrangement  for  the  influx 
of  water  from  a  storage  so  as  to  let  in  as  much  as 
would  be  required  to  Jill  the  system  of  pipes  by 
which  the  land  has  been  drained.  The  water 
would  thus  be  supplied  to  where  it  was  most  re- 
quired, at  the  roots  ;  it  would  rise  in  vapour  from 
tnis  depth,  and  the  vapour  would  be  detained  by 
tlie  earth  above,  and,  as  I  believe,  would  quickly 


reinstate  the  soil  into  the  condition  in  which  it 
was  before  it  had  suffered  from  a  lengthened  dry 
season. 

Roots  of  plants  penetrate  the  earth  to  a  great 
depth,  and  they  appear  to  run  after  moisture  as  it 
were,  directing  themselves  towards  any  supply  of 
water,  and  even  altering  their  character  according 
to  the  supply,  as  in  a  dry  situation  becoming  a  mass 
of  small  fibres,  while  in  more  favourable  positions 
or  seasons  a  quarter  of  the  number  would  have 
sufficed.  All  this  must  be  at  the  expense  of  the 
growth  of  the  plant,  for  if  its  food  were  ready  to 
hand,  this  effort  to  obtain  that  food  by  increasing 
root  power  would  have  been  directed  to  the  growth 
and  aevelopment  of  the  plant. 

The  more  \he  farmer  can  assimilate  his  system 
of  cultivation  to  that  employed  by  the  gardener, 
the  more  he  will  command  success,  and  if  this  can 
be  achieved  without  increasing  expenses,  it  would 
be  mistaken  policy  not  to  advocate  its  adoption. 
In  the  garden  no  attention  to  the  requirements  of 
the  plant  is  neglected.  The  cost  to  achieve  this 
attention  becomes  the  impossible  on  the  large 
scale.  I  would  sufigest  the  advantages  of  a  system 
of  irrigation  on  this  principle  would  be — 

1.  The  total  absence  of  expense  for  distribution 
of  water. 

2.  As  the  temperature  a  few  feet  below  the  sur- 
face of  the  ground  alters  little,  being  awav  from 
the  direct  influence  of  the  sun,  it  is  probable  the 
water  supplied  would  be  at  even  higher  tempera- 
ture than  the  earth  at  that  point  where  the  water 
would  be  delivered  ;  therefore,  it  would  act  bene- 
ficially rather  than  otherwise — raising  the  tempera- 
ture rather  than  lowering  it,  having  the  effect  of  a 
bottom  heat. 

3.  All  expensive  attempts  at  surface  irrigation 
by  pipes  interfere  with  working  the  land^  and  pipes 
exposed  to  the  atmosphere  suffer  immediate  decay. 
The  expense  of  attempts  in  this  direction  were 
prohibitory  and  infinitely  inconvenient,  and  are 
thus  totally  superseded. 

4.  Irrigation  by  this  system  would  require  the 
smallest  quantity  of  water  to  be  employed,  as  every 
portion  supplied  would  go  to  the  position  where  it 
was  most  required,  and  none  would  be  lost  by  the 
evaporation  into  the  atmosphere,  which  means 
waste  of  the  water  and  injurious  reduction  of 
temperature. 

5.  The  large  quantity  of  water  required  to 
saturate  the  surface  sufficiently,  so  as  to  allow  it  to 
penetrate  to  the  roots  of  the  plants,  where  only  it 
can  be  useful,  prevents  the  possibility  of  irrigation 
by  the  farmer.  By  this  system  it  would  be  brought 
within  his  power. 

6.  The  great  necessity  of  studying  the  state  of 
the  atmosphere  when  watering,  selecting  a  dull  or 
cloudy  day,  is  thus  obviously  unnecessary  and  un- 
called for,  as  no  surface  evaporation  takes  place. 
Indeed,  the  higher  the  temperature  of  the  air  the 
greater  the  heat  the  water  would  convey  with  it  to 
the  roots  of  the  plants. 

7.  The  only  expense  to  be  incurred  would  be  to 
arrange  the  delivery  pipes  to  close  and  open  so  as 
to  serve  for  irrigation  or  drainage,  and  to  form 
ponds  or  tanks  for  storage  of  water. 

I  should  be  pleased  to  hear  remarks  and 
criticisms  from  "  ours,"  from  those  who  may  have 
already  given  their  attention  to  this  subject,  or 
who^  from  reading  the  above,  may  now  reel 
inclined  so  to  do.  Jolin  S.  Bowley. 


<( 


SHOULD  WB  BAT  SALT  OB  NOT  P 


}> 


[27641.]— I  AM  not  at  all  clear  as  to  whether 
Dr.  Allinson  intends  us  to  understand  that  taking 
salt  into  our  system  in  any  way  is  injurious,  or 
whether  he  only  condemns  the  practice  of  adding 
salt  when  cooking  or  eating  our  food.  I  am  in- 
clined to  the  belief  that  he  means  the  latter,  for 
he  says  (p.  310)  that  **  The  only  way  man  may  take 
common  salt  or  mineral  matter  is  when  it  forms  an 
actual  part  of  the  food  he  eats."  If  this  is  what 
he  means,  the  question  after  all  is  not,  "  Should  wc 
eat  salt  or  not '?  "  but  ^*  Do  we  eat  too  much  salt  ?  *' 
If  Dr.  Allinson  had  confined  himself  to  the  ques- 
tion of  quantity,  I  daresay  his  remarks  would  have 
passed  unchallenged,  for  all  that  *^F.R.A.S.," 
'*  Eos,"  and  others  have  done  is  to  show  that 
animals  in  their  natural  state  do  take  and  benefit 
by  the  use  of  salt — a  fact  which  Dt,  Allinson  denies 
in  his  first  letter,  although  in  his  second  letter  he 
leaves  himself  a  large  window  when  he  says  that 
^^ given  right  conditions  oflife^  salt  is  not  only  un- 
necessary but  injurious."  JbVom  this  we  may  think 
that  since  most  of  us  do  not,  according  to  Dr. 
Allinson,  live  under  proper  conditions,  we  may 
perhaps  take  salt  with  impunity ;  but,  no— for  says 
the  doctor  (p.  310), ''  Civilised  man  has  accustomed 
himself  to  eating  salt,  but  he  is  no  better  for  doing 
so,  but,  on  the  contrary,  is  injured  by  it,"  so  that 
after  all  there  is  no  escape  for  us.  We  cannot 
even  say,  **  Well,  even  if  it  is  not  necessary  we  like 
it,  and  its  use  gives  us  greater  relish  for  our  food," 
for  says  the  doctor  again,  *'  Salt  is  a  mineral,  and 
therefore  should  never  be  used.  Man  is  not  fitted 
for  absorbing  mineral  matter,  and  if  he  takes  such 
material,  either  as  salt  or  in  the  form  of  medicine, 
he  must  do  himself  harm."    I  beg  to  deny  the 


assertion  "  that  man  is  not  fitted  for  absorbing 
mineral  matter,"  and  the  doctor  himself  contra- 
dicts it  when  he  says  a  little  further  on, ''Salt 
...  is  quickly  absorbed  by  the  blood  vessels  of 
the  stomach  and  taken  into  the  blood."  But  why 
all  this  fuss  about  mineral  substances  ? 

Dr.  A.  knows  that  there  is  no  real  difference 
between  mineral  and  other  substances.  If  he 
replies  that  food  [.should  only  consist  of  such 
mineral  smbstances'  as  have  been  previously  built 
up  as  the  restdt  of  some  vital  process,  I  will  refer 
him  to  water.  Water  is  a  mineral  substance  which 
we  take  over  and  above  our  food  as  we  take 
common  salt,  and  if  we  were  to  dine  on  apples  and 
parsnips,  as  some  people  would  have  us  do,  we 
might  not  want  to  take  any  additional  water. 

But  what  are  the  injurious  effects  of  eating  salt? 
Dr.  A.  says  that  '*  It  causes  us  to  over-eat,  and 
from  overeating  comes  seven-tenths  of  our  ail- 
ments." This,  if  true,  would  be  bad  enough,  but 
I  have  seen  it  stated,  perhaps  by  the  doctor  him- 
self, that  bad  ventilation  causes  three-quarters, 
say  another  seven-tenths,  of  our  ailments,  from 
these  two  causes  alone,  then,  fourteen-tenths  of 
our  ailments  proceed,  and  at  least  another  seven- 
tenths  must  be  added  for  those  ailments  said  to  be 
caused  by  drink.  Never  mind  the  arithmetic  I 
Another  so-called  injurious  effect  is  that  it 
thickens  the  blood,*causes  thirst ;  drink  must  there- 
fore be  taken,  and  the  kidneys  are  thus  overtaxed. 
Does  Dr.  A.  really  wish  us  to  understand  that  the 
amount  of  extra  work  thus  thrown  upon  the 
kidneys  is  injurious?  The  function  of  those  organs 
is  to  secrete  water  and  other  matters,  and  we  nave 
yet  to  learn  that  the  exercise  of  function  within 
reasonable  limits  is  injurious  to  any  organ  ;  on  the 
contrary,  it  is  a  distinct  benefit. 

The  last  injurious  effect  mentioned  by  Dr.  A.  is 
the  delay  of  digestion  for  at  least  half  an  hour ; 
this  is  not  worth  further  mention.  We  have  then 
a  practice  which  has  existed  amongst  human  beings 
from  times  too  remote  for  its  origin  to  be  traced, 
and  which  we  find  at  present  existing  amongst 
animals.  This  practice  Dr.  A.  condemns  as  injuri- 
ous on  the  grounds  that  it  causes  us  to  over-eat.  It 
delays  digestion  half  an  hour;  it  gives  the  kidneys 
overwork  and  injures  them.  Then  we  have  his 
unsupported  assertions  that  **  being  a  mineral,  it 
must  be  injurious,"  and  "that  all  careful  physio- 
logists must  admit  that  disease  must  arise  from  its 
habitual  use."  But  eminent  physiologists,  whether 
careful  or  not,  admit  nothing  of  the  kind,  but 
teach  exactly  the  reverse.  For  example,  Professor 
A.  Gamgee  says,  "  Its  (common  salt)  presence  in 
and  passsge  through  the  animal  body  and  its 
various  tissues  and  organs  appears  to  be  absolutely 
essential  to  a  variety  of  the  chemical  and  especially 
physical  processes  which  have  their  seat  in  these.'* 
Your  readers  can  choose  between  the  distinguished 
professor  and  Dr.  Allinson,  who  further  states  that 
the  effects  of  salt  eating  are  many  and  varied  ;  but 
that  the  greater  number  of  these  effects  are  not 
ftUly  known,  yet  ventures  to  say  that  it  must  be  in- 
jurious, and  that  no  disease  can  arise  as  a  conse- 
quence of  abstaining  from  it ;  who,  moreover,  backs 
up  his  case  with  instances  of  pigs  refusing  to  eat 
coke  when  green  stuff  is  provided,  of  a  person  who 
takes  salt  in  ridiccdous  excess,  and  who  finally 
winds  up  a  scientific  argument  with  a  quotation 
from  Tit-Bits,  Do  we  not  require  a  pinch  of  salt 
to  take  with  Dr.  Allinson's  letter  ? 

Kensinfftonian. 

BBTBOaBBSSION  OF  NIAGABA. 

[27642.]— The  value  of  Niagara  as  a  time- 
measurer,  or  rather  the  ease  with  which  it  may  be 
so  applied,  has  been  hugely  exaggerated.  If  the 
geological  structure  were  at  all  like  that  shown  in 
the  coloured  frontispiece  to  Lyell's  *'  Second  Visib 
to  the  United  States,"  the  problem  would,  indeed, 
be  far  simpler ;  though  not  admitting  of  reduction 
to  the  rule-of -three  sum  that  most  writers  on  it^ 
like  '*  J.  H.  G."  (p.  437),  seem  to  fancy  sufficient. 
Instead  of  a  **  rate  of  recession  "  of  so  many  feet 
per  century,  we  should  at  least  have  to  fix  a 
quantity  of  cubic  feet  worn  away  per  century.  At 
this  moment  the  falls  are  working  on  a  width  of 
brink  about  four  times  the  average  width  of  the 
seven  miles  of  gorge,  so  that  their  present  linesJ 
rate  of  retreat  could  barely  be  a  quarter  of  the 
past  average  rate,  even  had  the  height  of  fall  re- 
mained constant ;  but  we  know  that  when  they 
began  their  work  at  Lewiston  the  upper  stream 
and  Lake  Erie  were  about  twice  as  elevated  above 
Ontario  as  they  now  are.  This  would  make  the 
problem  of  time  very  'difficult  and  uncertain,  even 
were  the  geology  that  of  Lyell's  frontispiece,  those 
three  horizontal  beds  of  uniform  thickness.  Even 
were  it  so,  there  must  be  hundreds  of  cascades  in 
long-settled,  rocky  countries,  as  Greece,  Italy,  or 
even  Wales,  far  more  available  as  geo-ohrono- 
meters  than  Niagara  could  ever  be. 

But  this  regular  stratification  was  so  entirely 
fanciful  and  misleading  that  Lyell  afterwards,  at 
the  end  of  chap.  xv.  of  the  later  editions  of  his 
"  Principles,"  says  all  the  strata  dip  soath- 
ward  as  much  as  the  depth  of  the  gorge  in 
every   two    miles.    In    th.at    d^i^asbs^  ^bi^  -tsai^ 
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th*t  form«d  tbe  biiuk  of  the  full  be- 
DOniH  their  foot.  How  a  trftTelUi  of  tbe  liMt 
ontioaitj,  "  geologist "  ot  not,  ooald  evar  viiit  tueh 
■  plMW  withoat  Doting  tbii,  or  wnld  perpetrate 
■■oh  >  dnwiDg  u  ttant  frontiBpieee  to  liii 
^Seoond  Visit,"  ia  to  me  inooDoeinble ;  but 
the  {uDooi  retornier  of  geology  ironld  Mem 
teollr  to  have  learnt  only  in  tbat  viiit 
(1846)  tbat  water£alli  do  recede — only  in  the  very 
'  Nine  year,  indved,  ai  mytelf,  a  boy  who  neTar  till 
then  aav  a  gorge  or  a  uatanl  waterfall  I  He  waa, 
;«ari  befora,  funona  enough  for  me  M  have  met 
with,  and  been  asbaat  at,  hia  perpetnal  motion 
theory,  tbat  teoODdaiy  Tooki  were  metamonihoaed 

5  heat  into  granite  below,  and  eo  round  ukd  niand 
infinitum,  "  world  withoot  end." 
Of  ooarae,  it  foUowa  from  tbia  dip  of  tbe  strata 
tbat  the  pieaeDt  oonoentration  of  the  main  amonat 
o(  fall  in  a  aimple  leap  ja  a  state  of  things  quite 
szoeptioual  and  temporary.  Both  the  rate  and 
modsB  of  working  wben  the  bed  ii  limestone  rook 
above  shale  (aa  now),  or  ahale  above  hard. rook, 
mnst  be  entirely  different.  If  there  waa  a  liagle 
leap  ot  SDOft.  at  Lewiston,  its  upper  and  lower 

Sitiona  soon  parted  oompaoy,  and  two  or  aeveral 
la  followed  eaoh  other  np  the  gorge,  each  at  a 
difleient  speed,  so  tbat  the  Srit  and  last  were 
oommooly  miles  apart.  Their  happening  now  to 
be  reunited  in  one  leap  of  IGOft  ia  a  mere  aooident, 
owing  to  80ft.  of  limestone  here  overlying  about 
»a  ot  shale.  Tbe  reoessiou  is  not  by  wearing  the 
stone,  bat  the  spray  imderinineB  tbe  aoft  shale 
below  it,  till  "  table  rooka  "  of  perbapa  halt  a  rood 
are  left  nuioppocted,  and  suddenly  tall,  with  ooa- 
onisioa  euoagh  to  break  neighbonciug  windows. 
(H.G.Madan,  iuA'aiure,  Vol.27,  p.  174).  Aooord- 
iDg  to  the  U.S.  Geology  Surveyor  Gilbert  INalare, 
Vol.  U,  p.  SaS),  the  middle  of  tbe  "Horaeaboe'' 
haa  retreated  200,  or  even  "276ft.,  in  the  eleven 
years  ainoe  IST6." 

For  any  praotioal  soienoe,  the  history  ot  Niagara 
begins  with  Peter  Kalm's  visit,  only  a  aentnry  and 
atbirdago  (Cent.  J/a^.,  1671),  and  only  bis  desorip- 
UoD,  Dot  hia  drawing,  is  at  maoh  use;  the  latter 
being  plainly  only  a  little  modified  from  that  of 
the  Jeauit  Hennepin  (who  70  years  esrliel  iniiated 
the  cataract  was  GOOtt.  high,  and  almost  robbed  us 
ofthe  name  Niagara  to  dab  it  after  hiiowa  patron 


moat  positive  that  ail  tbe  Frei 


and  were  convinced  by 
thatthefull  leap  —     ' 

rapids  above  can  naraiy  nave  sodk  nnperoeiveo, 
and  therefore  the  water  immediately  after  tailing 
mnstbaTe  been  some  23tt.  higher  than  now.  This 
ia  confirmed  by  what  he  says  of  the  gorge; — 
"  Canoes  can  go  yet  half  a  league  above  the  begin- 
ning of  the  oarryiog  place  ;  but  higher  np  it  is 
qniia  imposaibie,  the  whole  oourse  of  the  wster  for 
two  leagues  and  a  half  np  to  the  great  fall  being 
a  aeries  of  smaller  falls  one  under  another."  No- 
body wonld  ao  have  desaribed  the  present  gorge, 
which  aeema  the  most  level  aeven  miles  of  Uie 
river's  whole  eonrse,  the  relooity  being  only  from 
oompcession  in  so  narrow  a  obaansl.    All  those 


r  fall!,' 


■>  23f(.,  have 


rnns  here  from  H.^.E.  to  N.N.W.,  and  the  rock  o 


t  tall  c 


right  li] 


shoe."     (Any  segment,  even  if  very  flat, 
speotively  that  look,  and  ia  so  called  or  believed 
by  most  people.)     "  Above  the  tall,  in  the  midd' 
of  the  river,  is  an  island,  lying  also  S.8.H.  ai 
NJI.W.,  or  parallel  with  tbe  sides  of  the  river ;  i 
length  is  about  seven  or  eight  French  arpents  (i 
upent  being  120fL).     The  lower  endof  Cbis  ialai 
is  juat  at  the  perpendicular  edge    of    tbe  tal! 
(p.  16).     "  It  was  formerly  thonght  impossible  Icr 
anybody  living  to  come  at  the  island  that  is  in  the 
middle  of  the  tall ;  bnt  an  accident  'hat  happened 
twelve  years  ago,  or  thereabouts,  made  it  appear 
otherwiae- (p.  17).    Then  he  tells  the  itory  of  t«o 
Indians  who^ot  drnnk  and  had  to  land  on  the  island, 
and  remain  till  heroically  rescued  by  two  others  ol 
their  tribe  with  lung  stilts  (p.  18).     "Bet  it  the 
King  of  France  would  give  me  all  Uanada  1  would 
not  venture  to  go  to  this  island 


he  breadth  of  the  fall,  i 
reckoned  lo  be  about  s 
:n  tbe  middle  of  the  fa 


!'■ 


Goat  Island.    Tbe 
plainly  now  only  iti 

id  tcrmot  Goat  Island  (which  he  never 
mentions,  nnlesa  it  were  one  of  those  to  which  the 
Indiana  went  to  hunt  deer)  have  probably  never 
aried  aince  ;  bat  the  chiaf  fall  haa  travelled  along 
ts  whole  N. W.  side,  scarping  what  was  a  mete  low 
hore  into  a  cliS.  In  this  proaess  it  has  come 
o  lower  parts  of  the  inclined  bed  of  limeslone, 
las  had  lesa  and  lees  thickness  thereof  to  remove, 
nd  thus,  becomings  lower  fall  than  the  American, 
laa  constantly  got  a  greater  share  ot  tbe  river,  and 
«toro  retreating  another  furlong  will  have  got  all. 
The  American  Fall,  retaining  its  height,  will  have 
dried  up,  and  its  bed,  with  all  the  islands,  become 
part  of  New  York  State.  II  they  made  through 
the  village  a  tew  more  tunnelled  canals  the;  might 
Utilise  much  of  the  p«wer.  B.  Ii.  Q. 


[2764B.]— In  reply  to  the  remsrksof  "  A  Felkiw  of 
la  Royal  Astronomical  Society"  (2759D),  I  admit 
lat  it  would  be  more  correct  to  gay  tbat  a  7.Ggara 
igarithm  yaaiUl't  requires  two  references,  rather 
than  to  say,  aa  I  have  done,  "that  it  requirai  two 
i-eterenoes,"  which  might  be  interpreted  as  mesn- 
ing  that  a  7-figuTe  maaCiasa  alaagi  requires  two 
reterenoei. 

Tbe  power  ot  writing  down  a  saqnenoe  of  figures 
after  one  inspectiou  must  vary  with  the  capacity 
iif  the  individual,  and  I  can  well  imagine  that 
people  conld  write  down  a  seqasnoeot  nine 
irefigurei  after  once  looking  at  them.  For 
my  owm  part  (and  I  think  my  experience  must  be 
that  of  the  majority),  I  cannot  with  certainty 
~-*'^  ~  down  a  7-Ggure  mantiaaa  after  one  inspec- 
aa  I  can  easily  do  with  a  S-figure  one.  Five- 
1  mantissas  may,  and  are  usually  divided  in 
tables  into  two  parte  as  S5  781,  and  one  can  eaaily 
1  the  85  and  the  781  in  the  mind  ;  but  with 
WrmpOBding  7  -  figure  mantissa,  85T8U8 
broken  ia  tables  into  857  8148,  although  one  may 
(emember  it^  there  is  in  my  mind  nnecTtainty 
lOugh  to  make  a  second  inspection  necessary. 
O.  J.  Woodward. 

NBW  SBAaOS'S  TBAS. 

[27644.]  —  Thb  plant  ii  raised  from  seeds, 
snd  the  &nt  crop  of  leaves  is  gathered  in 
ihe  third  year.  The  leaves  are  gathered 
from  one  to  four  times  in  the  year,  according  to 
the  age  and  strength  ot  the  plant.  Most  commonly 
(here  are  three  gatherings— the  first  about  the 
middle  of  April,  (he  second  at  midsommer,  and 
tbe  third  in  Anguit ;  to  that,  so  tar  as  the  grocer 
or  tea  dealer  u  ooncemed,  the  "New  Season's 
Teaa"  placard  may  be  considered  aperenoial  aSair. 

delicate  colour  and  most  arematic  Savour,  with 
least  fibre  or  bitterness ;  leaves  ot  the  second 
gathering  are  doll  green  ;  whilst  the  last  are  dark 
green,  and  of  Inferior  value.  The  quality  is 
Euither  influenced  by  the  age  ol  the  wood  on 
which  tbe  leaves  are  fxirne,  and  the  degree  of  e 
posore  they  have  been  acocatomed  to  ;  leaves  fro 

Eoung  wood  and  those  moat  exposed  are  alwa 
eat.  After  the  thrnba  have  attained  tbe  age 
til  or  seven  years  their  produce  heoomeB  so  i 
(erior,  that  they  are  removed  to  make  room  foi 
fresh  sQCcession.  S.  8.  H. 


the  stock,  so   that  tbe  mniale  pointed  npwaidi. 

a  oonscquenae,  when  fired,  the  ahot  mnathave 

e  high.    The  last  finishing  toaoh  given  it  the 

-el  befora  rifling  is  to  etraigbton  it.     This  « 

e  by  reflecting  the   image  of  a  atrafgbt  Iin« 

I  the  bore  of  tbe  barrelj   and,  if  the  refleotod 

appears  eroeked,  the  barrel  if  orookad,  aod  fa 

etraightened  accordingly.     The  reflevtioa  of  the 

line  tor  purposei  of  straigbteniog  neoanitatea  a 

inderVhence  it  ia  done  b<Sors  riflin, ;  the 

ot  tbe  rifling,  by  breaking  the  ooatiuii^ 

°f  the   reflected    line,  preveuting    anything  b^ 

in  approximate  atraigbtening  after  thoy  mra  eat  la 

ha  barrel.    Some  years  sgo  the  following  irtaa  Ic 

overcome  the  diScnlty  ooanmd  to  ma  ;  ud,  nsrat 

liaving  seen  anything  of  (he  kind  in  print,  I  af« 

it  to  tbe  readers.    It  may  hara  n*e«  iMvaad  rila 

barrels.    I  would  propoae  that,  after  tli«  \itt\  hat 

Iweu  finally  straightened,  three  fine  linos,  ont  with 

diamond-point  tool,  be  mads  tbe  ontira  length  «f 

ha  barrel,  on  tbe  oulaide,  and    si    about  eqaal 

distances    on    the    clrcnmterenoe.       Now,    it  Oa 

barrel  is  bent  in  any  dirMtion,  one  of  thaM  Inas 

mnst  also  be  bent,  and  aarva  aa  a  tell-tsle.     As  tht 

rtoUIde  of  the  barrel  is  not  a  true  tspoc,  the  bUxm- 

ing  device  may  be  useful.     It  oonaiat*  of  a  miins. 


und  any  damaging  deviation  noted.     Ot 


THB  OABB  OF  BIFLB  BABBBI.S. 

[27645.]— Now    that    our  "ahootista,"  as  it 


it  rifle  barrels  by  B.  P.  Roche,  M.D,,  i 


■,  (C.S.i 


a,  and  I  therefore  send  tl 


arpents.    Tbe  island  ii 

and    from    it    to  each 

breadth."     (His  view,  I 

western  exceed  as  abi 

of  the  island  at  its  low 

arpentor  thereabuuta."     That  would  be  but  hall 

the  present    height    of    American    Fall,  and  hib 

drawing  makes  it  not  a  third  thereof. 

Now,  all  thoie  particalars  can  be  very  well 
plotted  on  the  latest  survey— Major  Comstook'i, 
dated  1876;  and  it  is  plain  "the  irland,"  somi. 
HlOft.  by  SUft.,  was  not  Goat  Island  (which  is  still 
ten  times  ibat  area,  after  a  century  and  a  third  ol' 
dimiDation,  as  valgutj  held).  Neither  of  thu 
iAiU     (ts  tbej  are  dow  oaJJed,  bnt  in  his  time 


accuracy  is  demanded,  it 
how  fine  the  workmanahi 
barrel  be  crooked,  the 
and    the    soldier    using  it 


I  and  n 
oldiei 


readers.  Dr.  Rdi 
jf  the  modern  sold 
r  by  year,  in  apite  of 


I  Co   defeat   from 

Notwithatand- 

ion  given 


call  I 


1  which  is  cnt  a  true 


t  line  a*a  ba  la- 


Ihlsla 


ipection ;  but  theann 
rinary  sargeona,  aMl. 
-why  not  a  akilled  n- 


leers,  and  ordnance  ol 
tpectot  of  arma?" 

It  aeems  to  me  that  there  is  »  naefnl  anggartH* 
inds  valuable  hint  or  two  in  tba  shove  ;  botatsgy 
(ate,  it  will  be  readily  aooept«d  bj  sonieidlhiH 
>Tho  hare  tailed  to  hit  the  eye  quits  to  afta« 
iJiey  ought  to  have  done. 

One  of  thaH-A-a 


[27646,]— The  greatest  compliment  aver  paid  ts 
-    "— .-E-i-i    «iet"  was  that    of    s  ookmy  c( 
that    from    tbe  moltipls  aif- 


jpidi 


Thns  it  occurred:  I  had  taken  s  long-dasartsd 
Bnropean  house  in  tbe  N.  Himaiaysa,  as  saaJHS 
during  my  fiahing  and  bataniainK  exanisioiuatlht 
SovernmentTea  Planationsof  Hawnlba^  Ital 
tried  several  doien  very  small  and  gandy  aparnaH 
of  artificial  attractions,  being  from  my  boyhoal 
rather  a  neat  band  at  the  art ;  tfaa  final  B(a|e  i< 
tipping  the  heads  with  transparent  Tami^  was  l> 
be  carried  out,  so  having  driven  a  *aw  naila  m  tka 
woodwork  ot  a  sunny  window,  I  proeeedtd  tt 
suspend  each  Qy,  after  the  sbova  proee^  a 
icattered  display,  to  dry  off.  I  aliat  the  door,  tti 
left  the  empty  oobwebW  room  for  aome  bovn. 
On  my  retcrn  I  was  utterly  astoniahad  to  Gad  • 
legion  of /IracAnida  surroonding  my  ooUeotiia.  I 
quietly  withdrew    to   a  few  faat  distant  that  1 


might'aacertain  their  intentiona.     Oooaaionslly  oet 

an  nearly  touching  the  ,lare,  he  retreated  haak- 
wards  at  groat  speed  for  some  inohea,  watehing  tht 
mystery  intently.  There  wars  aeveral  aisca  sal 
apecies  of  these  ho  nae  an  id  era,  whioh  oontiaaadta 
carry  on  this  "come  and  go"  movement  as l>a| ■ 
I  left  the  flies  in  the  window  I  Was  it  the  BseD 
of  the  varnish,  or  a  oloaer  examination  ot  the  lata 


whici 


ipection,  from  the  days  of  Knox, 
ville  and  Peteraburg  to  the  preeent,  deaigned  ti. 
detect  errora  in  the  atraightnesa  of  the  riSeliarrel  - 
to  long  as  it  is  clean  and  bright,  ita  ability  i- 
"shoot  around  a  corner"  pasaea  anchallengcd. 
Few  are  aware  how  easily  the  barrel  of  a  rifle  can 
he  sprung  by  careless  usage,  such  aa  carrying  tnap- 
lackt  slung  across  it,  or  aticking  it  into  the  earth 
by  the  bayonet.     I  once,  at  a    field   hospi 


S°S.'Z'„.» ™.  „.  „.,„._ 

cockroach  captured  and  worried,  to  be  eventatllj 
devoured:  One  day  1  thought  I  wonld  try  ihic 
visual  power8(tbe  eye  shines  like  a  blaokdiaDO^)- 
I  "  whipped"  tor  them  with  a  dark  imitation  how 
fly,  and  booked  every  rise,  of  oonrae  releaaioglba 
immediately.  Then  I  throw  a  lar^  roddy  iw- 
tstion  ot  a  cookraachou  some  ponda,  bookings  S» 
aquatic  frog  every  osst.  The  bat,and  the  awslM. 
too,  I  have  known  captured  on  a  hot  midsBMHC 
evening  in  the  West  ot  Eagland,  when  the  fate 
waa  bringing  back  hia  line  to  make  a  treah  esK. 


FoisoNura  op   oatb. 

[27047.]— I,  TOO,  have  rejoioed  in  my  fcli« 
favourite ;  but  bring  jet  black,  abe  defied  tke  fsiB 
Twice,  out  of  bounda,  her  foot  waa  manriedbyiki 
keeper's  sharp  rabbit  traps  ;  bnt  he,  faeG^-atnoi 
of  the  cat's  proprietor,  meraifollT  rcdeaMd  ha.  I 
mnst  aay  I  love  my  birds  and  Sowcra  BOn  I'* 
my  neighbonrs'  cats  j  the  miaohiet  tlaey  dc  it<a4 
to  be  felt  by  a  hortionltnrist,  not  by  a  u»IW» 
citiien    with   rui  in  urie.      I  witofai  a  p« 


ingfield  r 


left  I  t 


le  wout&ed,  and  u«arlj  every  one  waa  bent  in 
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half-way  vp,  so  that  an  increased  prennre  on  the 
pedal  will  cAuse  the  doable  thickness  to  rest  in 
xront  of  Uie  hammers,  which  oanses  the  tone  to  be 
modulated  to  an  extreme  degree  of  softness.  It  is, 
of  coarse,  optional  whether  a  second  soft  pedal  is 
employed  to  produce  this  effect ;  if  so,  it  is 
seneraJly  called  by  some  special  name,  such  as  a 
**  harp,"  or  *'  pianissimo  pedal."  Weighted  blocks, 
to  glae  behind  the  stickers,  may  be  obtained  from 
Messrs.  Brooks,  Camberland  Market,  or  they  are 
Tery  easy  to  make  at  home.  These,  however,  are 
only  necessary  where  the  hammers  are  inclined  to 
stick.  If  a  heavier  touch  is  desired,  it  would  be 
better  to  bore  a  ^in.  hole  in  the  key^just  at  the 
back  of  the  hopper — and  fill  it  with  melted  lead. — 
W.  H.  Da  VIES. 

[62685.]-.StiU.— I  may  tell  "  Loyal '»  that  I 
have  a  nitric-acid  apparatus,  and  have  to  pay  10s. 
yearly  for  it  to  the  Excise  authorities,  which  I 
think  is  a  great  injustice.  The  Exciseman  knows 
what  I  manufacture,  and  classed  it  as  a  still,  which 
it  really  is.— Shale. 

[62690. T—Boraoio  Add.— On  this  subject  I 
would  wish  to  state  my  experience,  though  I  do  not 
mean  to  offer  a  scientific  opinion  upon  it.  I  have 
long  used  boracic  acid,  apparently  with  good  results. 
ancf  I  have  great  f  aiin  m  its  efficacy  as  a  medical 
remedy.  I  consider  it  was  a  mistake  for  the  French 
Government  to  have  entirely  prohibited  its  use  as 
a  food  preservative.  It  requires,  no  doubt,  to  be 
used  in  moderation,  but  a  small  quantity  only  is 
sufficient  for  its  purpose.  I  seldom  take  more  than 
half  a  teaspoonf  ul  in  one  day.  With  regard  to  its 
effects,  I  may  say  that  I  was  troubled  with  an 
itching  skin  for  a  number  of  years,  and  I  had  tried 
severiu  remedies  in  vain — sulphur  ointment  I  found 
to  be  utterly  useless — until  I  cured  myaelf  with 
only  two  applications  of  boracic  acid.  My  manner 
of  applying  it  was  to  reduce  the  acid  to  a  fine 
powaer.  wet  it  with  water,  and  then  rub  it  into  the 
skin,  after  having  first  washed  the  skin  thoroughly. 
Whenever  I  have  the  misfortune  to  swallow  meat 
''  in  high  order  "  (too  usual  in  this  hot  weather), 
I  alwavB  relieve  myself  with  some  boracic  acid  to 
neutralise  the  decomposing  tendency  of  the  meat. 
I  should  suppose,  moreover,  that  boracic  acid  must 
be  very  gooid  for  preventing  griping  and  pains  in 
the  belly.  As  an  anti-ferment  it  prevents  milk 
and  fruit  and  other  articles  from  turning  sour,  and 
it  should,  therefore,  be  expected  that  it  woula  also 

Srevent  the  food  from  turning  in  the  stomach. — 
[.  Z. 

[62701.]  —  OanceinflT  from  Oxford.— The 
querist  will  find  a  great  deal  of  information  in 
Taunt's  "  Illustrated  Map  of  the  Thames,"  (Taunt 
and  Co.j  Oxford),  both  aoout  *' camping  out"  and 
the  various  locks,  hotels,  Ac,  on  the  Thames,  its 
tributaries  and  canals.  It  is  illustrated  by  a  large 
number  of  little  photographs,  and  all  the  points  on 
the  river,  distances,  <Src.,  are  marked  out,  with  the 
express  object  of  assisting  boating  parties,  dec. — 
B.  M. 

[62707.]— Dnmb-Bells.— The  rule  about  weight 
of  dumb-bells  is  to  have  them  no  heavier  than  can 
bo  held  out  in  front,  both  in  one  hand — not  side- 
ways, but  arm  straight  out  from  chest.  Then  never 
?iracti8e  after  feeling  of  fatigue  sets  in.  Mine  are 
lb.  each,  and  that  is  heavy  enough  for  ordinary 
people. — JOCASTA. 

[62716.]— Slide- Valves  of  Model  Engines.— 
After  seeing  that  the  eccentric  rod  and  valve 
spindle  are  correct  in  length,  the  valve  for  so  small 
an  engine  may  be  set  as  follows: — Revolve  the 
shaft  until  crank  draws  piston  to  its  extreme  posi- 
tion nearest  shaft,  place  eccentric  in  such  a  position 
on  shaft  that  the  port  nearest  shaft  shall  be  open 
sufficiently  to  admit  a  narrow  strip  of  paper.  This 
p«trtial  uncovering  of  the  port  is  caliea  the  lead. 
First-rate  descriptions  will  be  found  in  Vol. 
XZZIX.  p.  143,  and  Vol.  XLII.  pp.  233  and  301. 
The  size  of  the  steam  ports  may  be  ^in.  by  |in., 
and  exhaust  j^^in.  by  |in.  The  valve  should  have 
at  least  3^ in.  lap  over  each  port  when  in  mid- 
position.  A  load  on  the  engine  makes  the  beats 
more  audible,  but  they  are  not  likely  to  be  very 
distinct->F.  M.  G. 

[62731.1 —The  Bnffliah  Language. —-**  A 
Foreign  student "  may  be  surprised  to  learn  that 
the  English  language  is  as  varied  as  the  English 
character,  being  indeed  a  reflex  of  it.  It  is  news 
to  me  that  the  personal  pronoun  "  thou  "  has  beeu 
abandoned,  as  it  is  only  a  few  hours  since  I  heard 
it  made  use  of.  I  hope  to  hear  it  again  in  a  very 
short  time.  I  know  neither  German  nor  French  ; 
but  I  remember  a  young  German  being  surprised 
at  me  ^  thou-ing  "  my  own  brother — his  surprise,  I 
opine,  being  evinced  at  the  discovery  that  we  had 
the  word.  He  told  me  "  thou  "  in  German  was 
■sed  only  between  great  intimates  and  blood  rela- 
tions, though  not  always  or  generally.  In  the 
Nortnern  counties  the  use  of  *^  thou "  is  general. 
I  must  take  exception  to  his  statement  *'.... 
German  and  French,  these  two  principal  factors  in 
the  English  language/'  A  recent  writer  says: 
"  The  German  speech,  in  truth,  is  a  compound  ;  it 
is  not  a.  primitive  language,  or  even  a  national 
language.  ...  By  its  complex  mode  of  expression, 


and  its  habit  of  compounding  wordSj  it  proves  its 
debased  origin  and  its  incapacity  for  improvement. 
Like  all  savage  languages,  as  distinguished  from 
pure  and  cultivated  tongues,  it  is  confused  and 
complex.  Though  it  incorporates  some  good  Gothic 
woras,  it  cannot  be  simple.  Luther*s  Bible  has 
fixed  it.  and  upon  a  wretched  basis.  .  .  ."  It  is 
not  likely  that  a  race  speaking  a  pure  language 
such  as  Celtic,  improved  by  the  Latinity  of  the 
Roman  occupation,  would  debase  it  by  adding  to 
its  vocabulary  from  an  impure  tongue ;  the  ten- 
dency would  rather  be  to  strengthen  it  by  the  re- 
sumption of  old  and  forgotten  words,  or  the  addi- 
tion of  new  ones,  from  dialects  of  the  parent  stock. 
Home  Tooke,  in  writing  of  Latin,  says  :  "  What 
it  had  not  from  the  Greek,  it  had  from  the  Gothic." 
Who  were  the  Greeks  ?  Whence  came  they  ?  Were 
they  not  a  branch  of  the  great  Celtic  family  ?  Then 
the  Angles  and  the  Saxons,  they  were  not  Sar- 
matians,but  En  Gael  (the  Gael),  and  Scythians,  also 
Celtic.  With  regard  to  French  the  case  is  dif- 
ferent. The  French  were  Gauls ;  the  Normans 
were  a  Celtic  family  from  the  North  of  Europe, 
and  history  would  seem  to  prove  that  whenever 
and  wherever  two  or  more  branches  of  the  Celtae 
coalesced,  the  result  was  net  only  greater  national 
strength,  but  greater  mental  activity  and  higher 
achievements.  I  must  not,  however,  be  too  prolix. 
Suffice  it  to  point  out  that  English  is  not  indebted 
to  German.  English  was  written  in  the  thirteenth 
century,  very  much  as  it  is  now  spoken  in  many 
parts  of  the  North.  Had  German  an  existence,  or 
even  a  name,  then?  No  doubt  they  both  owe 
much  to  several  dialects  of  one  language.  As  from 
the  earliest  times  of  which  we  have  authentic  in- 
formation, the  Gauls  and  the  Britons  held  inter- 
course with  each  other,  it  is  not  surprising  to  find 
manv  words  common  to  both  languages ;  and  I 
think  it  would  be  exceedingly  difficult  to  establish 
any  priority  of  claim,  in  the  case  of  many  of  tho^e 
words  marked  Old  French  and  Norman  French  in 
our  dictionaries,  nearly  all  lexicographers  having 
utterly  ignored  the  great  stock  upon  which  the 
English  language  is  grafted ;  many  words,  for 
which  roots  could  not  be  found,  especially  those 
termed  '*  slang,"  being  traceable  to  Gaelic  or  some 
allied  Celtic  tongue,  were  referred  for  their  o^iQ 
to  some  supposititious  circumstance  or  other.  With 
regard  to  the  absence  of  the  French  u  and  the 
German  u,  a  foreign  student  must  remember  that 
the  English  language  is  one  of  purely  native 
growth,  and  better  adapted  to  the  wants  of  the 
people  than  that  of  any  other  nation.  Had  the 
want  of  these  signs  been  felt,  they  would  have  been 
introduced.  Their  absence — expressed  symbolic- 
ally—may be  explained  by  the  fact  that  the  vari- 
ous pronunciations  of  the  u,  in  such  words  as  bull, 
dnll^  but,  &o.f  are  sufficiently  %rell  known  without 
having  to  be  especially  marked.  He  will  also  find 
that  the  guttural  ch  is  still  in  use,  therefore  it  has 
not  been  dropped — character,  choir,  chaos,  chasm, 
&o.,  are  cases  in  point.  In  many  Anglo-Saxon 
words  the  h  was  dropped — no  doubt  as  superfluous 
— and  c  hard  retained.  fWe  still  have  kirk  for 
church ;  kist,  kest,  for  chest.  <l^c.)  TA,  I  should 
imagine,  has  been  in  tne  language  ever 
since — perhaps  before — it  was  one.  seeing  that 
it  is  founa  in  the  Gaelic,  Anglo  -  Saxon, 
Grothio,  Greek,  and  Hebrew^  a  indicious  mixture 
of  which,  including  the  Latinised  Greek  and  Gothic, 
constitutes  modern  English,  so  that  in  this 
language  th  finds  a  quite  natural  resting-place. 
**  A  Foreign  Student "  may  not  be  aware  of  the 
great  diversities  which  exist  in  English.  He  will 
understand  my  meaning  better  if  he  gets  someone 
to  read  to  him,  with  proper  emphasis,  a  bit  out  of 
Carlyle^  and  then  a  bib  out  of  Ruskin.  One  with 
an  ear  tor  music,  not  knowing  English,  would  refer 
them  to  different  languages.  The  former,  strong, 
forcible,  piercing  as  the  north  wind,  gives  us  the 
Anglo-Saxon  aspect  of  our  language ;  the  latter, 
soft,  persuasive,  like  the  murmur  of  distant  waters, 
convincing  by  its  very  gentleness,  shows  us  the 
Italian  side.  In  conclusion,  I  would  say  that  the 
English  language,  as  generally  spoken  by  the 
inhabitants,  is  vastly  different  from  either  of  these 
types.  There  are  many  words,  phrases,  and  peculiari- 
ties of  expression  which  never  find  their  way  into 
print.  Then  the  language  partakes  of  the  character- 
istics of  the  Anglo-Saxon,  wherever  he  may  go,  in  its 
flexibility  and  the  ease  with  which  it  adapts  itself  to 
circumstances,  and  assimilates  new,  or,  as  I  have 
heard  them  termed,  **  fossil "  words,  generally  for 
the  sake  of  abbreviation.  As  an  illustration,  I 
will  instance  boycott  as,  perhaps,  the  best  known 
word  recently  added.  The  single  word  conveys  to  the 
mind  of  the  reader  what,  before  its  introduction, 
would  have  required  a  whole  sentence  to  explain, 
and  as  to  its  adaptability  to  meet  circumstances, 
witness  Nigger  English  in  the  S.  States  of  N. 
America,  and  the  Pidgin  English  of  the  Chinese 
seaboard.  In  English  are  many  paradoxes. — 
E.  S.  H.,  Coatham. 

[62731.]— The    Bngliah   Language.— In  re- 
sponse to  "  Foreign  Student's  "  inquiries  into  some 

of  the  mysteries  of  our  tongue — (1)  The  use  of 

"  thou  "  is  not  abandoned  in  country  districts,  and    

it  is  professedly  retained  by  the  Society  of  Friends,  — S.  Bottone. 


or  Quakers,  who  call  it  the  "  plain  language.**  H 
is  supposea  to  be  less  respeotfnl  than  the  plnal 
form,  and  yet  no  one  ever  dares  to  address  tke 
Diety  as  anything  but  "  Thou  "  1  The  BiWe  uses 
"thou";  but  the  diction  of  the  Bible  was  anti. 
quated  even  in  1609.  Its  contemporary,  Shake- 
speare, uses  both  forms,  even  in  the  same  seBtenes 
or  speech.  "  Thou  thinks't  not  of  this  now  I  Nay, 
I  remember  the  trick  yo«  served  me,"  Ac  a 
Shakespeare  it  often  marks  a  change  of  tone  or 
feeling.  See  Sylvia's  conversation  with  Jolia 
("  Two  Gentiemen,"  Act  IV.  Sc.  4).  (2)  It  is  Bd 
only  the  absence  of  certain  vowel  sonnds  tiiat 
puzzles  a  stranger ;  but  the  whole  system  of  Towd 
notation  is  irregular  and  haphazard  to  a  degree.  It 
is  said  that  in  Chaucer's  time  the  vowels  had  their 
foreign  sounds.  At  present  it  is  risky  to  try  to 
pronounce  a  word  you  have  only  seen  in  pint 
(3)  Undoubtedly,  the  guttural  ch  was  used  moid 
English  or  Anglo-Saxon.  There  are  those  lirmg 
in  remote  districts  who  can  remember  the  peeaUsr 

guttural  sound  given  to  local  names  contaiaiw 
lose  letters,  and  corresponding  to  the  Scotch  e* 
in  loch,  (4)  In  Anglo-Saxon  there  were  two  soaodi 
as  now  for  th^  and  two  characters  to  represent  them. 
One  oC  these  has  somehow  got  conf  need  with  tht 
letter  y,  and  so  we  see  ye  written  as  an  arehaie 
form  of  the.  People  should  be  consistent,  and 
write  yt  for  that^  ym  for  them.  drc.  For  fuitiier 
information,  "Foreign  Student*'  might  be  inter- 
ested in  looking  into  an  Anglo-Saxon  grammar. 
He  will  probably  find  that  English  was  not  derived 
from  German,  as  he  seems  to  imagine ;  but  botli 
from  an  ancient  language,  the  nearest  surviving 
example  of  which  is  the  Icelandic.  tSome  of  Max 
MUller's  works  would  interest  him. — Nephesh. 

[62738.]--Piano  W^e•^Plank.— To  Kx. 
Davies.— I  do  not  quite  understand  whether 
"Apollo"  means  a  solid  brass  plank  or  onlv  a 
facing.  A  brass  plate  does  not  require  either 
cement  or  glue,  but  it  will  be  better  to  bed  it  on  s 
piece  of  flannel,  otherwise  jarring  noises  may  arise, 
especially  in  tne  treble,  which  are  often  vety 
difficult  to  cure.  The  pin-holes  shonld  be  fnUy 
large,  so  that  the  pins  should  be  quite  free.  It  ii^ 
perhaps,  unnecessary  to  add  that  a  face-plate  is  for 
ornament  only,  and  although  it  answers  this  pur- 
pose admirably,  it  is  no  addition  to  the  strength  of 
the  plank.— W.  H,  Davies. 

[62753.]— Dulcimer    Tuningr — Bach    set  of 

3  strings  must  pass  over  one  bridge  and  under  tiie 
other  iQtemately,  to  the  right  and  left,  as  shova 
in  cut.     The  right-hand  bridge  being  placed  as 


near  as  possible  to  the  wrench-pins,  the  left-hand 
bridge  is  shifted  towards  the  centre,  until  the 
notes  produced  by  any  string  paaaing  over  this 
bridge  are  exact  fifths — that  is  to  aay,  A  on  the 
right  and  E  on  the  left  of  the  bridge.  So  those 
strings  which  are  divided  by  the  left  bridge  into 
nearly  equal  lengths  give  each  two  notes ;  while 
the  ones  which  pass  over  the  right-hand  bridp 
give  only  one  note  each.  The  three  strings  at  the 
wider  end  of  the  instrument  ahould  pass  over  the 
right-hand  bridge  and  under  the  left ;  the  next 
should  pass  over  the  left  and  under  the  right,  and 
so  on  alternately.  The  following  table  will  show 
how  each  set  of  three  strings  should  be  tuned,  the 
lowest  note,  D,  being  at  the  widest  end  of  the  in- 
strument : — 


—A 


— G 


D 


-C 


Gi- 


_F** 


B 


F- 


— E 


E- 


— D 


_C*A 


D- 


G 


-F** 


-C- 


-B 


—A 


— G 


-E 


B- 


■D 


A— 


.F«* 


— B 


Fi- 


B- 


D«- 
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HiotlMi    •olntion  ;    Crold    tiiohloride,    1    gnia ; 
poUuinm  oyanide,  10  gntoi ;  diitilled  w&tar,  300 

gtMD(.--AL01H. 

[G27G7.1— HeoliKnla*.— Yea,  ;od  ue  quite  oor- 


2767.1- 
— T,  C. 


Biiitul. 


variei  iavariel;  u  the  «pged. 

[6376S.]~Blut7  WatohiDakor'a  Lathe.— I 
haTs  hid  lome  eiperianBs  of  lutty  toola.  I  bave 
bought  neglected  uticlei  ot  stcfil  and  iron  Bt 
auetioni,  uid  bave  but  mnoh  damige  of  that  »rt 
from  irct  olimatei ;  of  lata  I  hftTe  Ctied  ■  toakiDg 
with  pore  paraffin  oU  (Amerioan  aijitol).  HavJDg 
applied  tbu  tvo  or  tbree  timei  in  is  houia  lub  the 
piomineDt  Toatepote  sith  a  amouth  landitone,  then 
wet  it  again  with  the  oil  and  leave  for  21  honn  in 
&  warm  room ;  aornb  with  fine  white  aand,  then 
amear  the  work  well  with  olive  oil.  Heat  aome 
obalk  Inmpa  red-hot  ia  a  Sre,  break  them  into 
powder  immediatet; ;  pot  yoar  metal  into  a  tia 
box,  ipriDkling  tbii  quicklime  well,  and  thcowiug 
d  quantity  of  lame  all "    -'— '  ^ "-' 


,;  abut  down  lid 
II  box,  ihake  it  about  alowlj,  aod  leave  it  alooe  in 
a  very  dry  room  for  a  few  daya;  then  withdraw 
your  metiJ,  rub  it  clean  with  a  woollen  rag,  aud 
iorab  with  emery  itioka.  Lattly,  poliah  with  fine 
emery  paper.  I  uie  a  weak  waah  of  dilute  muriatic 
aoid  to  etabbom  tpoti,  in  a  few  minute*  waab  off 
with  boiling  water,  aabeeqaeutly  uiing  the  ateel 
wire  icratob  bioia,  and  yoa  will  get  rid  of 
them.  Any  aaiewed  parU,  of  ooune,  must 
be  very  oatefolly  handled,  aa  th^  cannot  be 
oleaned  by  abraeive  aabatanoea.  AtMi  the  lime 
treatment  rinie  them  well,  and  ahield  wiUi  cork 
and  aheet  lead  while  ion  are  doing  the  amoolb 
metal,  aoaking  with  ou  in  time,  ana  aoft  robbing 
will  make  them  olean,  and,  if  of  hard  ateel,  thedry 
aoratcbbrnah  of  aoft  brau  wire  will  not  hurt  them. 
Biunplea.— Agardener'a  pruning  knife,  dug  up  in 
*  wet  border,  and  eneaied  in  a  coat  of  rut  and 
olay,  ia  doing  good  work  again  in  the  owner'*  handa. 
The  blade,  though  diiStorcd  by  deep  pitting,  ii 
improred  in  qnallty.  A  large  claap  Icnif e,  fanud  ia 
thsbed  of  a  atfeam,  ita  riveta  ruited  away  and 
part  of  the  buokhom  handle  deoompoaed,  I  took  to 
pieoea,  and  hare  restored  the  obief  parte  for  the 
aake  ot  ahowing  that  luch  could  be  done.  A  tew- 
ing maohine  and  my  heavy  lathe  I  always  dean 
with  the  above  American  oil.  Boat  and  dirt  are 
diaaolTed  rapidly. — Eoa. 

[82770,]— T7nltiii»  OkibOQ  to  BrM».— Drill 
a  hole  through  carbon  and  braaa,  and  bolt  together 
with  amall  bolta  (thoae  aaed  for  model  engines, 
Ac.)  If  yon  wieb  to  solder  it,  roughen  your  carbon 
and  deposit  a  layer  of  oopper  by  electrotype  j  the 
aolder  will  unite  with  copper,  but  not  with  carbon. 
Ua*  lino  chloride  as  flux.- PbikcipiA. 

iTKaa. — Depoiit 


iS2770.]— UnltlBK  O&rbon 
i^ht  layer  of  copper  on   ni 
soldered,  when  it  will  tal 

making  the  c 


loldi 


ladily.  Thu 
ill,    dipping    ii 


plate  in  ..      ..  , ,^__ 

only  as  much  of  the  cacbua  as 
soldered.- Ela(1. 

[02770.1  —  TTnlting  OairboD  to  Braaa.  — 
Thoroogmy  aoak  all  the  bichromate,  il;c.,  from 
your  carbons  by  letting  ataad  nil  night  in  water 
then  dry  thoroughly  ;  now  rig  up  a  Daniell  cell 
and  oonceet  the  carbon  plate  to  cbe  zinc  pole  of  tbe 
battery,  letting  just  *o  oincb  of  tbe  oarboo  plate 
as  yon  wish  to  solder  dip  into  tbe  copper  solution  ; 
let  the  battery  work  till  you  get  a  fairly  stout 
coating  of  copper;  remi         ' 


inlphate  of  ou 


It  will  n. 


tolTsd  out ;   dry  the  car 

easy    to   solder    this    to    me    erase   iq  cqs  usual 

manner.— 8.  Bottohe. 

[62772.]- Idma  HKlf-orowna  — Lima  is  the 
capital  of  Peru.  Half-crowns  witb  Lima  below  the 
buat  were  made  of  ailver  captured  by  privateers. 
—A.  McCReDIe. 

[6S774.]  —  OartwTlcht'a  Plana.  — The  plane 
you  aaw  would  be  very  likely  to  be  known  aa  a 
chariot  plane.  It  is  a  very  old  plane,  and  one  our 
grandfather* —■'  ---■    "   -'    — -" "- 

ir  tor  the  work  yi 


[62776.]- Doabsaa.— I  think  your  caae  oC  a 
va^  oommon  type.  One  ot  onx  modem  medical 
writer*  ooniider*  repeated  colds  aa  very  prejndioal 
to  the  system;  patience,  and  a  trial  of  tbe  ear  drops 
I  reoommended  will  moat  probably  eSect  a  onre. 
On  going  to  bed  aatorate  a  amall  bit  of  cotton 
wool  with  camphorated  apirit;  put  thia  in  the  cavity, 
and  aleep  with  that  side  of  the  head  on  a  aoft 
pillow  a*  much  aa  yon  can.  In  chronio  deafuea* 
medical  electricity  haa  achieved  many  remarkable 
triumphs  over  tbe  auriits.— Eos. 

[62778.]-  SprlDca.  —  To  Ma.  BoTTOSE.— I 
would  atrungly  advise  "  One  Who  Nseda  Help  "  to 
diaoard  all  idea  of  driving  hia  fan  by  spring  power. 
To  get  a,500  revs,  per  minute  (not  to  apeak  d{ 
8,000,600)  for  even  ten  mjoote*  would  reqaire  a 


very  coatly  arrangemeat  ct  apriup ;  and  when 
arranged  would  be  eminently  nnsattstactorT.  Far 
better  uae  a  little  of  tbe  waste  beat  of  the  forge  to 
work  a  imall  "  Dauaain  "  engine.- S.  BOTTOSB, 

[62776.]— Sprinaa.— In  any  arrangement  of 
Bprings  ]uu  would  have  to  work  a  little  harder 
than  yoa  do  now  atthefan  to  wind  them  up: 


any  t 


"i«"? 


ibove   ("  Scrap*    from   my  Workahop,"   by 


-Prikcipia. 


[027790-filiiB  Annaturo.— To  Mb.  Bot- 
TOh'E. — The  principal  advantage  In  having  several 
sections  in  tbe  cog-ring  armature  lies  in  tbe 
diminiahedQuct nation  in  current.  When  an  arma- 
ture haa  only  two  aectioos,  it  is  very  evident  that 
tbe  fluctuation  of  cnrtent  must  lie  between  the 
very  highest  the  machine  can  give  and  0.  Hence 
the  fiuctuatlon  ii  really  }  or  '6  of  the  whole  currant. 
The  annexed  table  gives  an  idea  of  the  effect  of 
increasing  the  number  of  sections  : — 


Section*. 

8    

Flacta^ion. 

-l-fifrOO 

M-0* 

80    

-w 

A  large  nnmbei  of  section*  also  mitigate*  the  evil 
of  the  aelf-iadnotion  in  the  neighbonring  coila; 
but  this  evil  ia  lets  felt  in  tbe  cog'ring  than  in  tbe 
plain  ring.— S.  BOTTONE. 

[82780.]— Nleuea  and  Nephevra.— An  nude 
left  his  estate  to  be  divided  amocgat  hia  nephews 
and  niecea.  Hi*  wif  e'a  nephews  and  uieoea  have 
no  share  under  thia  provision. — B.3c.,  Plymouth. 

[627S1.]  —  Oxide  of  Copper  Battary.  —  It 
makes  but  little  diSereucewbelbericonor  copper 
be  used,  a*  after  a  few  seconds  metallic  copper  ia 
aet  free ;  the  B.M.F.  in  either  case  Is  about  -8  of  a 
volt,  the  current  on  abort  circuit  about  ^g  of  an 
ampbre.  You  wuuld  probably  reqaire  four  cella 
each  eipoiing  about  Isq.fl.  of  negative  anrface  to 
light  well  a  2l|a.p.  lamp  havicg  a  cold  resistance 
of  3  ohms.  The  copper  cell  (if  cella  must  be  used 
intteadof  plate)  might  be  braied.— S.  BOTTO.SE. 

[62783.]- Water- Whael. -There  would  belesa 
power  obtained  by  any  iize  of  water-wheel  larger 
in  diameter  than  ooe  juat  adapted  to  receive  the  t  nil 
height  of  the  fall,  because  it  would  be  larger 
than  needful,  and  would,  therefore,  be  ■  waaCe  of 
both  force  and  material.  The  power  depends 
entirely  on  gravity  or  fall  of  tbe  water.  It  is  a 
mistaken  notion  to  take  the  water  on  to  the  breaat 
of  a  wheel  greater  in  diameter  than  anitable  for 
tbe  eSectiie  height  of  the  fall— nearly  !4ft.  in 
this  caae— or  where  would  be  the  limit  ?— M.  & 


-I    presu 
copper  BO 


!   you  wish  to 
ace  with  dilute 


it  witb  the  following;  Pottueium  acid  tartrate 
(cream  of  Uitar^,  IOI>  parts;  silver  chloride,  10 
parts,  and  mercuric  chloride  1  part.  When  silvered, 
polish.— pnisciPi  A. 

[62789.]— Foot-Pathway.  — Undoubtedly  the 

in  their  care.  The  Acta  relating  to  the  power*  uf 
highway  board*  and  their  surveyors  are  6  and  6 
William  IV.  o.  60  (the  General  Highway  Act}  ;  2a 
andatiVioLc.  61  (Highway  Aot,  lSti2) ;  27  and  28 
Viet.  e.  101  (Higbwav  Aot,  ISdJJ ;  41  and  12  Vict. 
0.  77  (Highway  Amendment  Act,  1878J.  But 
probably  what  has  been  done  in  "  Somerset  Lad'a  " 
oouQtry  town  it  done  under  the  Public  Health 
Aot,  1H7&,  which   ordains  the  urban  authority  to 

way*,  and  also  gives  the  urban  authority  extensive 

E>weTa  aa  to  regulation  of  streets  and  paving. — 
.Sc.,  Plymouth, 

[637!IO.]—8nrBloaI.-0{Bourta,  total  rest  would 
be  the  firat  step  to   restoration.     Now,  try  thia  ; 

you  can  bear,  morning  and  evening,  then  put  the 
auSering  part  in  an  indiarubber  bag  of  ice,  otber- 
wiae  in  tbe  coldeat  water  you  can  get.  Dissolve 
camphor  In  methylated  apirit  to  ssinration,  get  a 
person  to  rub  this  briskly  into  tbe  seat  of  injury. 

safe  guard  from  fresh  oontusiona.  You  have  loat 
mnch  valuable  time  in  treatment.- Eos. 


it  for  monthr,  if  not  ^r  life,  w 


[62791.]— In»liivln~i«  the  name  applied  to  a 
drug  prepared  from  the  digeative  fluid  of  the  fowl, 
as  pepsine  it  f lum  that  of  tbe  pig  or  calf.     It  ia  in 


DoctobHedicik.£. 

[62791,]— InBlUTln  ia  the  digeaUve  prindplt 
derived  from  the  crop  of  bird*,  and  ia  anppoaed  te 
be  more  powerful  than  any  ot  the  Taxiooafonai 
of  pepaine.  Preparation*  of  inglnvin  made  by 
Warner,  Philadelphia,  are  told  bj  Newbeny, 
I,  King  Edward-street,  B.a— B.SC.,  ]E>lymDaUL 

[62792.]— PhotOBiaphy.—Ilford,  Britannia,  v 
other  plates  in  the  market  will  do  with  the  eaoMti 
you  have.  I  fail  to  tee  what  inflaence  the  caniat 
and  lent  can  have  on  the  make  of  platea.  Oaa  it 
quite  independent  of  the  other,  and  the  same  piatt 
will  wark  in  any  camera.  Bach  maker  of  plttM 
tends  out  with  them  the  formula  of  develns 
which  givea  the  beat  reaulta  witb  hia  brand.  Wky 
not  buy  a  book  on  photography  ?  You  would  Eld 
in  it  all  the  neceaaary  information  to  enable  ytia 
'  good  work.  I  find  Hepwocth'e  "  Photovraphy 
_..  Amaleura"  most  trustworthy.  It  aoKi  t 
ahilllng,  and  if  yoa  follow  out  cuaf nllv  ita  indi- 
Batloas,  yoa  ongbt  to  ancceed  aa  I  did  wbaa  1 
started.  Yon  will  find  in  the  book  the  nanea  e( 
all  Uie  chemicals  yon  require.  There  ia  plenty  ot 
Information  oonoeruing  photography  in  bad 
nnmber*.  It  ia  almost  apity  to  ooonpy  apaea  ■!& 
query  a*  yours.  You  are  eimply  aakingesi- 
respondents  to  write  out  for  you  a  oomplata  tiaataa 
on  (holography.- Copper. 

[62792.]— PhotOBraphT.—{l)  Ye*  ;  any  plata 
will  do.  (2}  The  makers  pnbliah  aforainlawilk 
aach  box  of  plates.  Should  adviae  yontoieadt 
textbook  of  photography  (say,  Burton'a)  baton 
beginning  operationa. — ALOIN. 

[62792.]— PhotograpliT.-Permitina  loolbta 
■uggeation  to  thi*  querist,  that  ia,  to  proonrana 
many  utefnl  haudbooka  or  gnidea,  whiak 
ive  him  all  the  ioformation  he  requin*. 
are  aeveral  bo  be  bad  at  abont  one  ahillioi. 

..     the     "chemicals,"    they    are     invariably 

mentioned  ou  the  packets  of  dry-platea. — T.  P. 

[62792.]— Photosraphy .—Many  aeU  of  Mm- 
ratua  are  worte  ihan  Messru.  Laneaater'a— &> 
better.  With  them  you  can  uae,  with  certaintyol 
buocesi,  any  of  the  standard  makea  of  platea.  1 
use  ferroni  oxalate,  and  alto  pyro.  aa  a  develops. 
Best  negative  paper,  Eastman's.  The  ckemietll 
you  will  reqaire  are:  Pjccgallio  acid,  ammonia, 
potaaaium  oxalate  neutral,  ferrona  aulphatc,  sodiui 
aypotulphite,  chrome  alum,  mercuric  chloride,  gM 
chloride,  nitrate  of  silver.  But  before  jou  do  any- 
thing, read  carefully  Lejenne  and  Perkini'  "  B*- 

nner'a  Guide  to  Photography."- S,  BOTTOSE. 

[82794.]  —  SlatiUlns  Whlakey.  —  Sulpbniii 

grain,  especially  maiie.  The  ground  grain  ia  pat 
in  a  brewing  tank  with  plenty  of  hot  water,  and 
is  well  mixed.  About  31b,  of  acid  to  eveiy  1611b. 
of  grain  is  run  into  the  tank,  and  the  whole  iathen 
sabjected  to  ateam  pressure  for  from  six  to  eight 
hours.     The    mathing    rakea  are  kept  constantly 

"aetticg  "  of  the  grain.  When  the  aturch  of  the 
grain  ia  aaccbarihed,  the  acid  ia  almott,  but  nut 
quite,  neutralised  by  chalk  ut  lime  ;  and  then  Iht 
maah  ia  rnn  into  the  ordinary  maah  ton,  and  is 
mixed  with  tbe  malt  and  grain  tbere  maabiag. 
There  ia  a  natural  acidity  in  an  ordinary  math, 
and  the  neutralising  of  the  tacoharlHed  grain  it 
made  to  approximate  to  it  as  nearly  aa  possible.  I 
take  tbia  oppoitunity  of  thanking  "Armourer" 
for  hia  reply  to  my  query  re  '■  Silver  solder  md 
flux  forsUver  solder."- W.  U.,  Dublin. 

[62794.]- StBtllllDK  Whtaky.— The  vitriol  ii 
probably  used  for  inveiting  sugar.  All  aceonita 
ot  tha  kind  should,  however,  be  taken  with  a  Urgi 
pincb  of  Bait,  for  it  is  aa  likely  as  not  that  a  ■'  vat 
of  vitriol "  should  be  a  "  vat  of  alcohol."  Amou|tt 
a  certain  class  of  writers  it  waayearaagoa  favoorUe 
libel  tu  tpeak  of  the  publican  adding  oil  of  vitrid, 
or  aulpburic  acid,  to  bie  gin  in  order  to  produce  the 
''  occurred    to    tbete  alsp-daat 

drops  themselves  and  taste! 
Dub  arte  t  LUB  cimtuer ;  If  vitriol  is  added  to  bta 
or  whisky  it  does  more  good  than  the  other  portioaB 
uf  tbe  liquor  do.  And  anutber  thing,  if  then  it 
any  truth  m  the  modem  hypotheaia  of  tbe  cause  of 
cholera,  those  who  drink  sulphnrio-acid  beer  in 
imbibing  a  beverage  which  will  effectually  deetiuy 
any  of  Koch's  bacilli  thst  may  have  gained entrBaes 
to  tfaeir  stouiacht.  Carry  a  little  dilute  aulpbnrie 
acid  about  witb  you,  and  when  compelled  tudrink 
water,  tbe  source  ot  which  yon  do  not  know,  put  in 
some  of  your  weak  acid,  and  drink  with  as  mub 


-a  to  add  a 


aU 


—or  rather  the  majority  of  them— fv  km 
do  seem  to  take  caie  not  to  unneceaaardy  alam  tbe 
pnblio.  On  p.  468  there  ia  a  quotatioo  tnm  * 
paper  which  nearly  every  week  get*  upaaaoatlMai 
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if  it  oin.  and  tba  qootation  ii  actakll;  given  u  >n 
•othority.  It  wn  tbnt  very  paper  whloh  gisyely 
urcrted  that  oil  ot  vitriol  «»  added  to  beer.  Wbat 
paiilei  m«  it  that  theie  ■tatemeati  ibould  be  made 
vitbont  putting  them  to  tbe  teit,  far  it  ia  an  euy 
natter,  inrely,  to  try  boiv  many  drop*  of  lalphario 
Koid  oan  be  added  to  any  beverin  withoat  detect- 
ing tbe  praienoe  ot  tbe  add— and  really,  it  it  not  a 
pouoD.— NUK.  DOB. 

rS279G.]— DepoatUnK  Meronry  on  MeML— 
If  to  a  ■olntioQ  of  nitrate  of  meronry  be  added  B 
■olution  ot  common  table  lalt,  a  white  prenipitate 
of  maronioue  obloride  ii  tbiowa  down,  and  thii 
ivill  give  a  film  of  meronry  if  rnhbed  on  braaa  ;  bat 
it  ii  veiv  likely  that  a  lolution  ot  nitrate  of  lilver 
waa  noed  when  Che  preaipitaCe  farmed  on  tbe  addi- 
tisn  of  lalt  wdi  silver  chloride,  and  the  meUUla 
coating  real  ailver. — S.  BOTTONS. 

[62796.]— Cepoaltl OK  Koroary  on  MaUL— 
If  a  atroQg  golutian  of  meranroni  nitrate  ii  mixed 
with  one  of  eodinm  chloride  (oommon  ealt),  the 
teeolt  irill  be  a  creamy  mau  af  meroarona  ohloride 
«rith  Bodinm  nitrate  in  aolntion.  If  thia  ia  mbbad 
on  olean  braaa  or  capper,  it  nitl  coat  it  with  mer- 
oniy.  The  aolntions  are  both  perfeotly  oolaarleu. 
A  aolntiao  of  any  loluble  aalt  ot  meronry  may  bo 
nied  tor  prodoaiDg  a  depoait  at  mersary,  either  by 
dipping  or  rubbiag  the  aolatioa  on  tbs  article. — 
Pkikoipia.. 

[6271)8.]  —  Sight  Adjuater  for  MaTtlnl- 
Bsnry. — It  ia  not  clear  from  thi*  qnery  whether 
"Coiparal"  means  a  vernier  or  a  vriadgange,  or 
both ;  bnt  in  any  ooae  ha  will  Gad  it  maob  Mtter 
to  bny  them  than  to  attempt  to  make  tbem  binuelt. 
Hs  will  Sid  plenty  ot  advertiaementa  in  the 
Tolnnteer  Service  navapipera.  An  anemometer 
would  ihow  tbe  velocity  of  the  wind,  bat  I  do  not 
think  it  wunld  be  ot  mnch  praatical  utility.  There 
ia  a  "  knock  "  ia  eitimating  tbe  neoeosary  allow- 
Uae  for  wind  which  can  only  be  acqaired  by  prao- 
tioe.  The  queriat  abould  aalc  tor  auiatanoe  from 
hit  ihoctJDg  oamradea,  and  he  is  pretty  certain  to 
get  plenty  ot  hinU,  for  no  peraona  are  more  ready 
to  help  beginnera  than  otack  markaman. — Wm, 
JORN  CltBY,  F.CS,,  Staff- Sergoan t,  ath  Darham 
R.V.,  Hon.  Sac.  Derwent  Kifle  Clnb. 

[C2793.]— Potaah  Oxklate,— Praiaming  that 
5[>n  require  tbe  neutral  oiolate,  *noh  aa  it  used  in 
photography  in  conjunotion  with  ferroua  aalphite 
fur  developing  gelatiao-bromide  plates,  yon  will 
require:  Putaisinm  carbonate  K-CO,.  I,  B8B  parta 
by  weight ;  oryatalliied  oxalic  acid  C,H,0.  +  2H,0, 
1,260  parU  by  weight.  Diuolve  each  in  water,  add 
together,  and  set  aaide  to  eryataltiie. — S.  BOT- 

[62799.J— Potanh  0»»l*t».— Theoretically,  12ft 

p«t<  of  0 — '  =  ----■'    'u  "I  i"i  ">     — -11 U-- 

138  parte       ,  .     _ 

will     prodaoe    202    pi 

(K,C,0,2U,0).      Perhapa   the  'beet   way  to  form 

potaasinm    oxalate    will    be    to    take    the    above 


iK,C0,4H,C,0.=K,C,0.-fC0,+  HJ>. 
13B  00  166         44         13 

Oialie  acid  cryatallitaa   with    two   molecnlea 
water,  aa  12S  parte  must  be  need  to  138  parta 
dry  potauinm  carbonate.      Tba   aalt    ia   uaually 
mode  by  nentraluing  a  aolutiou  of  oxalic  acid  by 
K-CO,.— Wm,  John  Gsby,  F.C.S,,  Nawcoitlo-on- 
Tyne 

!799,]— Fotaah 

.„  „»  — ....,;_.„ — „„  iijij  u^  ana  ii,inj,u,. 
,  icify  whioh  be  wiahea  to  pre- 
pare. The  first  or  nentral  oxalate  of  potaoaiom  is 
prepared  by  adding  K,CO,  to  C,H,0,.  Tht 
iormulaot  reaction  ia:  K.CO,  +  C,a,0,  +  2H,0 
=  K,C,0,  -!-  CU,  +  BH,0.  From  thia  tbe  neoe*- 
aary  quantities  of  C,H,0,  and  K,CO,  can  easily  bf 
calculated  by  aubatituting  in  both  mambera  of 
cqnationa  the  avmbolt  by  their  atomic  weigbta, 
bearing  in  atind  that  cryitalliaed  C,II,0,  hoa  tw(j 
molecules  of  water,  and  ia  therefore  C.UiO, 
+  2H,(),  while  K,CjO,  baa  one,  and  it  K.C.O 
+  H.,U.  It  ••  W.  B.  nr  wiahet  to  prepare  potaa- 
aium  oxalate  tor  photography,  the  following  mix- 
tare  will  give  bim  at  onoe  a  eolation  ready  to  naa ; 
Carbonate  of  potaseinm,  lib.;  oxalic  acid,  I2ai.; 
waroi  water,  3  pinta.  Plana  tbe  carbonate  of  potat- 
aium  in  a  guod-iized  vessel  and  add  the  war- 
water  in  which  it  is  readily  lolubla.  When  all  _. 
diuolved  add  by  email  portiona  tbe  oxalic  acid, 
waiting  after  each  addition  tilt  all  eServaacenO'' 
bae  oeaaeil  before  patting  any  more :  otherwiae  yo 
will  make  the  liquid  boil  over.  When  the  whoL 
of  the  oxalic  acid  but  been  added  tbe  talutioo  will 
be  ready  fur  uac.  Potaisium  oxalate  it  sold 
per  poaid.     Is  it  worth  making  ? — COPFEB. 


USANSWEEED    QUEEIES. 


QUERIES, 


[snw.]— Neutral  SolatioD.— I  liare  a  lolntion  c 

no  polpliate  deolJeilLT  aoLd  lo  uit  paper.    Hew  saa 

.jDdfT   It   neutralT    I  have   added  htaps   of   comma 

magnesia,  bot  piper  still  raddani.    1  have  triad  ammoul 

~   -  li  nealpllaua   tbs  tlao  oxid*  while  the  liqold  Jt 

n  oold.  11  there  li  f m  H^O,  wbj  vlU  It  not  cos 

I  with  magnsilaF    On  tlie  anppoaltlan  tint  ttw  aoldk, 

Irom  OD,  Iq  Hlullon  I  tiitd  boiling  wiihout  snooee 


IJSOl.J— Dynamo.— TOMB. BOTTOSi OR  If  B.Ewis. 
wlrlni  wlih  lii^oggod  laminated  armature,  diameter 


k  tborougb    IudLlHoq    of    lame  f    Bhould 
mogaett  ere  oukde  of  nataa^olor  vrougbt-lroD,  BId 


ilt-amji^r*  apooltj  ahoold  soob  saoblne  hare  whan 
alabed,  granClsg  ume  fairly  well-nndn.  and  wliat  No.  of 
tOo.p.  lomfs  ahonld  II  llKlil  well  f— TRT. 

[MSl».]-Heatliiff  Small  arMshoiuB.- Will 
snmeol  ~ours  "  klndJ;  Luform  me  il>a  oheapait  and  mosb 
flffiDlcnt  waj  to  beat  a  small  Breenbooie.  lOft.  by  DIE.  AIn. 


-„    Will 

'And  will  ailmple'barrrl  cmmp,  lis.  boreand  trem 
[«l8l3.1~OhTonoKTaph  Qoremor  or  Donbla 
I K  poalnle.  tbe  beet  ooDSIractiOB  el 
double  oenlcol  peudalom  u  regalate 
ohronograpb   In   the   mast   perfeet 


Oonloai  Pandatnm 


'epelub 


t  appljlng  tb 


.    Tbei 


^  [tlBII,]— BuBlno  Qnerlaa- 

Into  water  al  IB^y'So*  "mi 
In  a  OlSard  iDJeo 
and  water  would 


ire  ol  ny  9.,  audi 
IT  poondi  ol 
dltcboried  e( 


:  speed 


01  re  an  example  al 


[SJBii.)— TnarmopllB  — 
(or  his  eiplanaUun  "' ^ 


be   tatartlly  acoepud.— 
ir  Ihaiki  to  Mr.  Bittons 


03.]— ToUow    LacqnoT    1 


'    Qnmnetal,— 
to  apply  li[-A. 


H  to  Bare  flttlog,  andtbuidoa 
pertj  aa  poasJble.^H.  B. 

[SIBO*.]  —  floTOw  Thrsad.  —  Will  soma  of  car 
rsaderi  Inronn  me  hov  manir  aiiEa  are  reqalreLl  la  out  a 
ilfu  pitota  square  thread  acraw  on  a  1}  roDud  bar,  and  lbs 
bael  allde-nat  tools  to  nH  r    Al»  boir  to  out  a  ast-lrou 


[BMM.]— N.£.  OamBOimd  Bnclne.  — Will  same 
B  tbe  k.B.B7. !    Are  there  more  than  one  oftlOi  slais, 


oylladsr  oompaDnili  may  praTsinlcriatiug.— Eut  Ooul 

[MMT.]— Ooadanalnr  KlUc-CooId  an;   bratliei 

rtader  khidl;  glie  deiallrd  Infttrmatlen  on  tlili  inb|sct 


—Skw  ZtkLkSO. 
[«9808.]-OleaiUnB    Btono   FJoor—What  li  t 


[«»(».] -Partial  Paralvala  from    the   Knae 
lowDwarda.— #111  ■■  Bjj    or  auj  ut  "oo™"  kinOij 


III  letL,  la  Iron  pipe  « 


Dgi  per  casting  T    Is  It  adrlsable  io  let  tbe  flame 


[SKlt.]— TnmbUnK     Barrela.— Is    the    grinding 

:he  only  two  {astancet  Dl  lit  application  come  nuder  my 
LOtloe  ore  tor  poUihlag  amall  malleable  Lnmaastlnga  la 
rolTsrhampIon.  and  tot  radnalng  Iha  mooldtn'blajklng ; 


Par  grlndlntf  purposes  would  this  ehape  be  bi 
cylinder  T  Wbai  is  lbs  ralier  aad  sifwr  mall 
drlTbig  away  the  pnaaat  minding  of  wheat  bj 

IB]— ElectriO   Bell.  —  Will   acme 


about  too  ;ardi  apart, 
iHjluDbe  batteries  al 
tuned  by  tbe  earth.    1 


tbe  other  end,  ontreat  being  ce- 


IBS81/.]— Book-reat.- TO"Bit.ia--^)oalil  than 
.  Ita  UBS  ai  a  small  nuraw  labia  for  wrlUag  ot  for 


b  wonld  oblige  of  a 


lAuklug  use.    Probably  to  keei 
[6IB19.]— Drama.— What  kJ 


DeiilbslaBIlal,eeB- 


:r.wiU  greatly  oblige. 
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[(WSO.l-Tiawl  Net.-I  »m  makiog 


[«S8n.]— Siwar  BoUIn*.— I  ■mmld  like  I 
Ituid  tlm  pmenl  mmBgEiiKiDt  of*  iMge  aopp 


WisaiMO 

uj  r«t- 


-  Fret-cattlnK  Maalilc*.— 
'  wdrn  out,  1  ba  dtfLroui  of  ffttUng 
soDitractloa.  WUl  loma  at  Ibe 
,dJ;  hflp  me  vltb  Ihelr  ndTln  ?    T 


KaohLuu  tLftt  work  Kpontcly  Oiit^clua  f— Fau 
[eH».]— Pinhole.— I  tiled  tbi  plnbola  pbotogimph. 


imilln  theniclitl  Will  tnoidlaur  alectr 
[eSB3Sl-BBp»lrlnB  Soft  BprloM.— | 
"ltam"c5T  Mf "  w  aito  °nid°i«t°lbe  ipil 

[SMjrj-Ourrent  Bre  oi— Ci">|a  "nr 


iDnn  ma  how  nltnta  oE  Inra   li  to  b*  vidM  la  nt 

taSMO.]— Tur  P»T8meiit— <*n  "jooa  tin  am 
,li™tiDiziIorm»kliigui  p..am>nt.nd  l»th.»  1  Ion 
pUntT  of  »t  uifl  mail  gr»T(l.-I.  A.  O.  G. 

[sl8M.]-Poli«liiD»  PebblM—Oui  taj  n»dn  UU 
p,.  how  la  ppll.b  pabtilM  ?-L.  N.  M.  B. 

reWMl-Tho  Polmaiie  Syatem  otBaMam 
Bolldlnn.-Cu  unJOM  taU  ma  wn«(  ihli  •/■«■  <i 

[618630— S!ain.B«5  Tomples  and  1.1  Bhtotoj.— 

ItmnlMl    I  "*^^1"* '^"?,''_?.P*P"l._,,  ,„  ,1,.  ,— _  J 


[M8«).] -Dynamo. -TO  MR.  Bottom*.— ^  ^^ 

rJa  joo  tSl  me  how'lo  »oJtBD'bein  infflcleiitlT,  ■■  •'J"" 

I'iita  to  buTfl    pola-pieMi  out,  mni  F.JI.  loTKtd  a^rf 
«S>nght-iron  and  icrawtd  oii?-W.  J.    HoVEM^  W*- 


:x";n 


dirac 


ifomiKtlafi  wcTild 


WliBel«.-Will  ■ 


B7,gi« 


[(MlflJ— OTB»n  PlpM.— Wij  ibonU  w>m»  rtt 

(t3S}r.]-TloIln  SaiU:ldPO*t--WheRtboaU  I 
tbeionndpoat  ba  plued,  uia  iboalil  It  bg  &  ulld 
(load  Inf— lKt;i>. 

[»n>e.]-OBm«Ta    wllhont    I.rna.  -  Won: 

lloH  toi  lUMng   phoiognphi  vltb  iboTa.    TBe 

[naB»,]-Bollor  Seals.- Wil)  any  camapondoB 
me  ■  ttolpo  10  remota  or  iall«n  tbs  black  orutt^ 

to  eJau  ud  jupu  It.— lUUDo. 

[eM30.1-Loral.-I  inn  pujlog  £10  •  yimi  forpn 
Uiaj  (wn  me  it  £80.    ^  Kiodlard  oUl  got  ilLo 


K  leadiuK  bogli 
d  ikaWb  TODld   bt 
^  [UBn.i-BendlnK  Zlne  Tobai 


of  7tt  ein.  dl>m,  u 
OD  tba  Ita.  bBT.  n. 


Bolltur  Preaa.— will 


will  abllge.-A  TiBMiH. 
[<HI!.]-Flu>taCTapUc 


[tt8M.]-Heat  and  Ucht.— Cm  uf  of  ^  om  "  uj 
wbaitaerbnt  <*oold  ba  iell>cud  fiom  ft  wblle  objtot  ti 
thadttkP  I  oumotlFe  Ihit  11  atiuld  b«,  wlthont  lb. 
Hilatuea  of  llataL-ALoTn. 

[<9SlB.]-Iel«phona  Switch.-!  l»Ta  ■  lelaphoc. 
tttlmahow  loiMltelioa  ■niratoi^a  baUitmjbad 


[Sieio.^-Softsnlns  LeathAr.— 


[etSil .] — Parrota.  —Can 


[62843,]- Storm  WarnlnB-B.— Whj  do  Iba  » 

iTu  off  itielc  MJ  silnla  Bu  moiii  mora  percapllbly  i 

0 loar'lE^thoa'leelrtciri ly'l o'oll ™d  cloud.  °t thli'perim 
ba  elostilcler  J>otaBl I;  floating  nllh  tlum,ordo(i  11 

[fl5at3.]-PBtTolatum.— What     1>    petrolBtnni 

rltb  tbe  bandkatobtef,  ind  to  wlpa  round  Iba  bti  until  n 
idtyM'i  imooth.    Bafora  ippljlog  tbe  petroiMuin,  tl.s- 

i.A..Dabllo. 
[8J844.1— Chftrginff   SBOondaiioi.- To    Mb.   s. 

ourplmplfletf'wod'M'obJmfSrregBlir  UgbllBgl     1 
Are  been  lold  «  tonld  ba  lUe  beit  numbai,  but  tro\ 

■aBld  m'n  III  houn  ulthool  tniudooa  hi»ilDg— the  umu. 
ua  not  balsR  lamlsAied  r— E.  B.  B. 
[«tSU.]-NolBy   Ori«n   Ballowa.  —  in  »  eniBl] 


[S38«.l-Zonnor"«  Slide  -  ValTO    Bias  ram. - 


ii.J-Bleotrio    BeU.-To   Mr.   Bom™  oa 


idnwup, 


-Boa«r.-To    "T.    C..^ 
liow"to  m,ie^™bi.iler  .iilti 


Bvolntlon  and  IdMdiam.— ETolatioa  mnrt 
he  regarded  u  baving  complately  aboluhed 
HBiWleTBn  idcatiim.     If  the  eiternal  or  obj*<«iT» 

TiDiierse  is  only  BabisotiTS,  the  erolntion  of  tkat 
iiDiTene  must  Lave  been  a  refleotion    of  tlwt  at 

ttagea,  at  any  given  period  of  the  history  of  bto- 
lation,  there  mnat  have  been  many  nniTeraeiBt  (BO 
lundthe  aune  time.  Conaidec  for  k  moment  Iba 
loetaphyiioa  of  the  barn-yard.  The  »ar»wi 
domeatfo  towla,  and  the  coaniinBlia,  oat,  dog,  juf, 
i>i,  hone,  Ac,  mnat  each  ba  the  aathor  of  a  dif- 
ferent oMectiYB  enviTQnmBQt,  all  differing  fm 
that  of  man.  But  the  environment  is  believed  bj 
cvolationiats  Co  be  a  very  impurtant  elemaat  is 
the  development  of  mind.  If,  however,  the 
unviionment  ia  the  prodnot  ot  mind,  there  hai 
been  no  antecedent  enviroiimont,  ae  nndenttndliT 
trvolBtionisU.  These  tno  abinrditie*  mnib  prevaot 
,my  conaietent  biologiat  from  being  an  idealiit  ia 
the  Berkeleyan  aenae.  The  aervieee  of  evolatioa 
in  explaining  the  eouUed  innate  ideas  have  been 
shown  by  Spencer  to  be  very  great.  Innate  idoa 
sreaeento  be  inherited  ideu,  i.r  the  funotioDd 
inheiitedstrnotare;  but  as  evuliition  reqniiesalu 
acquired  ideas,  the  field  of  oontroverej;  betireeo 
the   intuitional  and   experiential  theories  is  nar- 

periential  ground ;  not  but  that  tbete  ia  aiMM 
iiiomatio  truth  which  the  devduped  human  mind 
is  able  to  grasp  without  more  eiperienca  than  that 
ueceseary  to  a  statement  of  the  proposition  ;  bat 

tiava  acquired  the  power  neceaaary  to  do  this.— 
E.  D.  CUPE,  in  the  Amtrkaii  .Vaturaliit. 
FreBervlUK  I>eather. — Host  leather  aitidei 
rhile  in  uae  require  the  periodical  application  ol  a 
leservativevarniah  to  give  Ihem  a  finished  appear- 
nee  and  protect  them  from  decay  and  anrfatt 
rear.  8nflh  vamiahea  go  by  varioaa  names-a.*, 
"dqbbing,""gloia,"  4o.,  but  are  moat  oommonlj 
knowa  as  "  blacking,"  being  oaaally  intended  le 
,vo  a  black  poliah.  Blanking  ia  a  pMty  oomponnd 
led  apaoinlly  on  the  uppera  ot  booU  and  aho<* 
here  are  niimeTous  methods  ot  manafaotnrial 
Its  anbitance,  but  nearly  In  all  the  base  ia  a  bliek 
ilouring  matter,  ninally  animal  ohaieoal, 
liied  with  anbatances  which  acquire  a  gloea  by 
..'iotion  aooh  aa  angar  and  oil.  The  oarbon  <a- 
ployed  ehould  be  in  the  form  of  a  very  dee&findy 
powdered  black.      Sinoe  it  alwaya  oontaini  liia^ 


Biiia  "t. 


[SI84tJ-B«d  BxoaMMha  av  Mate.  Undly  i 


3  ordel 


fteqoenlly  naa<^ 
loid,  phosphate,  i 
inlphaCe  gives  coi 


Lted  with  a 
A  decompose  th«esalta;a 
and  hydrochlotio  acidi  ii 
>atts  produced  being  lim^ 
'    ■  ■       ■        The  lir- 


itenoy  to  the  paaty  masa,ud 
iiu  oeing  deliqueecent  help  to  ttn 
leather  Seiible.  No  more  acid  ahoold  be  BMd 
1  ia  aufficient  to  decompoae  these  aalu,  orika 
her  will  be  deatroyed.  It  ia  probably  to  pn- 
L  thia  that  aome  makers  add  a  small  qnaniilv 
ilkali  to  the  blacking.  Sometime*  powdani 
-DUta,  iron  sulphate,  indigo,  and  PraesiaB  biM 
incorporated  with  the  biBokiag  ia  ordaf  to  iv- 
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AHBWXRS  TO  OORRBFONDlim. 


HINTS  TO  OOaBBapOBDBNTB, 
OB*  •hi*  ot  tha  MptT  omlj,  ud  put  dmrlnKi 
H  on  HpumM  plflOM  ot  iKpv-  I,  Pat  lltlei 
II,  »ad  when  uuvonnff  qoBrM  put  tlu  ni 
u  the  tItlH  ot  tha  qsarla  to  whloh  ttaa 
>  No  obKT^e  !■  mkdB  for  loHrtlnff  letton,  t 
I.  1.  LolWn  or  qnarloi  uklsi  (or  iddre 
tman  01  oorretpOBiliiata,  or  when  tool)  a 
•a  bt  purchnHd.  or  nptlH  ^rlag  loali  li 
not  ki  tDHitad  iiEciapl  m  itilTtnlogmoDtl. 

ni  Uiniigli  tlie  jkM.    t,  Lettn*  Mat  to  

iDdM  ooru  to  Uu  Bdlta,  an  not  Imudad, 
■DHi  of  NnapoadaDti  nn  Bat  iItob  to  In- 


s."a 


uegoILon  at  moUijUtod  iplrll 

'-'iiDg  mil;  tbaa  tii  lui,  c  .     _     . 

.     .     ...       .0  bottlM  itoppgnii  or 

tlKbtlf  corl(aiL)-OL>o.  (II  TOO  RBll;  duln  to  milk* 
jooi  oirn  Fn-Dch  poUih,  piooan  Ion.  of  ihallu  uul  (m. 

with  ■  plot  of  irood  DBplillui.  Stuka  wall,  aod  plua  ■■ 
n  mrm  (not  bot)p]ftee.  AfltAtalraqoaatlj^  whea  dU- 
■DlTtd  It  li  tisd)'  (or  OH.  3.  At  It  mar  ^  mafol  to 
othan,  wa  (It*  ■  raolpa  lai  nuklDg  (iDger-bcac.  Tulia 
Ifu-  of  goad  aoblBkotiad  glanr,  iralJ  bralaad,  lib.  of 

builj  lolianrm,  ud  ttaau  add  aboal  tm.  ol  J—*. 
JLtn  la  a  modarHtd j  wu-in  plaoe  foE  a  daj  or  tvo  aatO 
a  biUi  [trmaolatloa  bai  mcIb;  thudooaat  andatcaln, 

Sat  Into  botilei,iutDg  good  ootki,  wlni?  or  Uad  down.) 
.BDRM3.  (By  DO  meuitatall.  A  tamponrr  mlitura 
otabomada  wUb  Ihi  aid  at  aofl  aoap  and  Tlolaat  aclta- 
tlon,>— Ah  Anitidh.  (Too  had  battar  prooora  ptopar 
leniaa.  and  not  atuoipt  to  grind  IboM  TOO  hara  with 
pomloa-itoiie.  That  la  rathar  a  noral  traatmant,  and  It 
la  aovcalj  to  be  sipaatad  thai  ihcr  ahaalri  ba  olaac. 


K>  iicantli 

DKa,  KldJarmlnator.    (Taa,  than 

No^lOsr 

lu.lug  Bricks.  Tl 

fiwoopii 

X.    (TUB  rablwr  1 

.    Tha  bntlou,  ai  ji 


A  New  Wkihable  Tmu.— 


USIirDL    AMD  SOIJNTiriO    HOTBS. 

Powar  Sedairad  for  Tlonr  MlUa. — There  ii 
a  wide  divaraiCy  in  the  opiaion  and  praotioa  of 
millwrighla  aa  to  the  power  Decenary  to  drive  a 
modera-bnilt  mill  on  the  toller  ayitem  with  the 
Dnoieroiu  puaptianialia.  The  old  tale  of  10  bone- 
power  per  run  of  atona  doea  not  applj,  and  no  auCS- 

ttrate  ooaol naively  what  may  be  adopted  as  a 
general  rals.  The  Amatiean  Mitling  Engranr 
aaye  :  We  have  made  leTcral  caref  ol  leata,  in  order 
to  settle  the  qaeation,  if  praoticable,  within  aom- 

eiratirely  narcow  limits,  and  have  noted  other 
aU.  The  range  ao  far  tonad  ha*  bsea  from  0-5 
horae-power  par  barrel  of  daily  oapaoity  in  amall 
mills  to  0'3J  horse-power  per  barrel  in  milla  of  250 
harrels  and  larger  capacity.  Tbeia  figaraa  wa 
know  to  be  aoouralie  in  ao  far  aa  the  iodiTidual 
milla  from  which  they  are  obtained  are  ooncerned, 
and  tre  believe  them  to  be  a  aafe  gaide  to  follow. 
Yet,  in  ■  reoent  oooreraation  with  a  prominent  mill 
bnilder,  he  remarked  that  be  oonld  nut  undeiataud 
how  at  


tnrariably 
1,  and  bad 


uied  ■  mailer  aagiaes  than  bia  aompetitora, 
no  tronbla.  Wolle  thia  may  ba  trae,  it  aoes  not 
f  jllow  that  tha  me  of  the  imaller  engines  had  been 
proB^able  for  hia  cnatamara.  The  rated  borae- 
power  at  ataam  -  engines,  etpaoially  aatomatiu 
anginal,  i*  no  criterion  by  wbioh  M  judge  the 
power  devaloped  in  aae.  In  an  antomalio  engine, 
the  power  developed  varies  with  each  ohange  jn 
tha  load  ;  and  if  tha  load  inoraaaei,  or  ia  larger 
than  the  rated  power  of  the  engine,  the  power 
developad  will  inoreaae,  limited  only  by  the  oon- 
ditioDs  of  apeed  of  piatoh  and  boiler  preaatire. 
Take  a  Curiiat  engine,  for  aiim pie,  rated  at  lOO 

and  ontting  oO  at  ane-6f  th  atroke,  and  ruonisg  at 
80  rsToiationa.  Thia  engine,  aooordiag  to  the  re- 
oacdad  testn,  wonld  drive  >  "isO  barrel  mill  nnder 
the  above  oonditiona.  It  will  alao  drive  a  mill  of 
double  the  oapaoity,  provided  the  ipeed  or  boiler 
preaanre,  or  both,  be  inareased,  or  the  point  of  ont- 
oS  be  carried  along  to  one-half  atruke,  with  the 
engine  every  other  revolotion  taking  iCeam  fall 
atruka  )  bnt  whan  it  is  doing  thi?,  it  u  developing 
more  than  100  hone-power,  and  is  not  doing  it 
eoonomiaally.  Ittheapeed  ia  iuccaased,  theangioe 
will  wear  out  qnickar  \  if  the  boiler  praianra  1*  in- 
oreaied,  tbe  atrain  and  oonaeqnent  wear  and  tear 
OD  tha  hoilera  will  bo  greater  ;  and  if  (peed  and 
boiler  preisii re  be  kept  tbe  same,  tha  engiae  will 
work  nearer  like  a  ilida-Talve,  and  the  advantage 
of  working  tha  stean  eipanaivaly  will  be  loat  in 
great  meunre,  with  a  eooaeqnent  loai  in  eaonomy 


tion  ii  thus  given  by  Dr.  Tommaai-Crndeli,  who 
first  introdaoed  it  to  tha  profauion :— Take  a 
fresh  lemon  ;  oat  it  into  thin  alioea,  rind  and  all ; 
boil  it  In  three  tnmblerfnla  ef  water  in  an  earthen 
pot  whloh  had  not  been  pteTiooaly  naed  for  ooli- 
naiy  pnrpoaea  ;  prolong  the  boiling  till  the  liqnid 
oontanta  of  tha  pot  have  been  rednoed  to  ono-third 
—that  is,  to  the  votnme  of  one  tambler.  Faaa  tha 
deoootion  throagb  mnalio,  iquaeiing  ont  the  reai- 
dne  of  tbe  lemon,  and  let  it  oool  tor  aeveral  hanra. 
Let  the  whole  be  taken  in  the  early  morning,  faat- 
lug.  "  The  drink,"  adda  Tommaai-Crndoli,  "  is 
rather  bitter,  bat  not  diataaCefully  ao  ;  it  ia  euily 
taken  by  deliaate  women  and  ohildren,  and  whan  it 
has  r^aohad  the  atomaoh  it  indnoea   the  pleaaant 

eapeaially  indicated  in  the  tropica. — Lrsnctl. 
Solderinr  Alnmtninm  Bronia. — There 


aa  for  a 


infac 


.    of 


— the  diffionlty  of  aoldering.  There  ia  now  no 
aheap  and  aimple  method  of  brazing  atiimininm 
bruoica,  and  they  oannot  be  welded.  Pisoea,  boiiv- 
ever,  oan  be,  Mr.  B.  D.  Self  writes,  nnited  by  tha 
following  jawelUr's  soldere  ;     Hard  eolder  for  ten 

per  cent,;  copper,  li^-H  per  cent,  A  middliag 
solder  for  10  percent,  bronze,  is  gold,  51-lOper 
cent.;  ailver,  27'GO,per  cent.;  copper,  1800  per 
ucnt.  A  aoft  solder  for  aluminium  bronxei  in 
general  ia  made  by  adding  braia  (u  the  ingredients 
ulreadygiven,  thaa :  Brass,  l-l-ltiJ  percent.;  g'>ld, 
t  Via  per  canL;  ailver,  oTID  per  oeot ;  copper, 
I4'il0  per  cent.  Tha  braas  Is  oompused  ot  copper, 
TOperoant,;   and  tin,  30  per  Mnt. 


WORTHglOO 
GRATIS. 


?r'QT/rlp'lo!'''\n^or  sll" 


1  appllcaots  w 


bavi    bad    Ilii4r   appeilto     rnitortd:  peopla    who    bid 

tutn  ha't  thalt  dlgfatlva  povcta  taitortd  1  rnple  wbo 
hjLte  Ruffirred  martyrdom  with  dbordcred  liver,  nerroai 

accamaikt£<Hi  of  wind  aod  W4ter  have  toond  is  dliappaar 

f[U  rortoigbtly  has  not  had  a  at  from  tbs  ar«t  moment  he 


tenia,  >IH 

perlanto 

Sft 

lyfmol  0 

-rg 

to 

all 

appllanta.r1ehDr 

lilbotQundfliEieBdlnilf 


iBSLrpol^mciit.  Tbcf  bii 
>iuLl>«r.  U'^u.-'dothamanr  ( 
rini:lF4it  in^TedloDt  of  mui 


Quald,  B.  B.  P.,  )l.  Uloogli  BtTeai,  BlTOb  Laoe, 


TERMS    07    BUBSCAIFIIOir. 


*   "  aiapl.M  TalnMi  Ihiy  m^  ba  Jaldftaaatbaialatl 
TIL,     IITL,IZTIIL;,_XZZ„      ZZZtL,    XZZUL 

ulr  Ttlnna  is  nSi^Tu  AafHt,  aa  nil  ■  UbIM 
.....h^^ohudtbaaasgaanBiiuiilirial.  X^alao 

•au.rorn.nvaaLu  >H^h1,  foat  baa  baB(k*a«aainH>< 

lai)i>iiamDM!>lilaliKnt.siLMiHtbaa,WU. 

CHABQK8  FOB  ADVKlTISIKa. 

■vary feddlOOBal alfht warda    .,       OS 

'  iH  Tma  liliiiillwiaiiTi  VtTi  BUlUnci  for  Ui*  Ont  M  v«a4^ 
mrd*   vj.    par  Una,    Pu>f  r>pb  kdTsnlHDWDtji  Od«  ShllUiif 

KuuiiTlnSnilUofa    itivmi  t»rwt  (m  irt*  al  mn  Ihaa » 

DVUTIUMBHTaiaBZUUaKua  UOLDHa— UC 

^^°,'umdlBf  SsM  W«4>!!       "       "       ■■    •    ■ 

,iiTi!jKKUirb  la  lai  uxrimra  tUM  oolitxm. 

Hm^  Si^a|«,  WW...'!  ifnt>~Hi  WfMaj  luilt,  mmi  ba 
'idTutbgniinu  lual  twill  ttia  gB«  by  I  UL  ga  WidimdaT  It 
EoUowar'B    PIII»   mrract  all  Irntgulwltlia   and 
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WMIi.  '  aiiui. 

1.  Kt-Q  i.  1.  K  tmka  B. 

I.  Stq  i.  t.  K-B  t. 

IH  1,0H  k  B  P  iboald  b(  >l  Q-Kt  3  ud  W  F  u  C 

SOTIOBB  TO  COBBRSFONDBHTS. 
CoaHSCT  KtoUom  to  l.Oil  by  Hfn>ing,  H.  Ho« 
Bluk  Pbitd,  L  1£.  Brown,  T.  H.  BIlLLogUia  :  ta 


I.  U.  Bbowh 
],N7  did  not  a 
Uitaed  btloie. 


ongh  key  n 


*'F»pa  fet  tbe  Cb«ii  Opeoln^."  S-  Bait 
11."  1.  Gnalp'a  "  Theory  of  Clicu  Openings.-' 
bba  Art."    «.  "Cbm  Annnal,''  by  R.  Bli 


HOTICB  TO  SUBSCBIBBBS. 


OUR   aZCHAITOB    COLUIOT, 


t  (or  &  good  W&lnut  Piano  ' 


LinMiMn  Detootor.   >ll"'-ad   c 
Bietunge  VioIlD  Mi'l  Bow  fi 


'iSiTi." 


fodgt   Iroa  Screw  Stekmer, 

I  will  [It*  h  ShlUlnK  (or  a  uopT  (la  fur  oondltlon) 
Will  Mil  or  «iohmB»  »  DTBamo.  oo-cp..  now,  ™inB 

]f>  Qoirtu-pTita  Haboginy  Ouneia  and  I<eiia, 

Hrly  B»,  In  m^ituntatjaoi  IIM  Oimm or  KJHUle  BUHiy.— 

BmaU  Slide-rest  Oil.    SnuJI  StHm  Oiufa.  or  aet n( 
I' Photographio    Now«"  "Bol" 

]tfi,  Appantna  Tor  Prftotioat  BxperlmeDti  In 
Wlnubnnt.  "".  I^ln.  dUMi.  nnt-elui  flnlita.  Iity- 
Latbe.  Sin.,  buk-g«i.  Sfl.  bed,  ud  alldi 


WBDl«il,<9uKB|lntn|«dDrll]lnr 
aUdJog. 


1    ZlKtiO-FultlDE  UVl 


irtTen  for  BookL 
.  II,l),mffb.tLrML,Cnydan- 

ji-Bdlsos  IsaandeBoeDt  Idjopi.  It- 
Wuited.  CollKtor-i  sr  WalUar-Btiok  Onii.  410 
Biehwga  Ttluble  Ohemieal  AiipantTis, 
Wb>t  oHen  to 


Salvo  Tricycle,  bull  b««rlngi  to  wb«1i  lUd  pal&Ii, 
Wo«d  Drop   ABd    Iiutaatanaoua  ShDtt«r. 
H  H.P.  HoTlioBtnl  Steam  Bntrine.  gc 

uke  L'li>  dniUng,  ur  my  uhIU  unMu  ijioliuBi.~a.  B.  Kil 
CospODDd  Slide  Beet.  Din.  long,  (Dit  Sin,  or  « 
Steam  Q-aace,  Itlo.  wsUr  gingo,  wIeCy  nlia.  Ul 
Oaokiag' Stove,  oil.  fnll  liie,  Wright  ud  Bocli 
"Easlieh    Ueohaola.-    Vol.    XXSIS..     bou 


Cable.— QuMtity  ol 
Indnotlon  OallB-new,mliflta, 
Lampi.— iJiiMiiUy  ol  swm 
Iiarg-a  Indnotton  Oail. 

*  Oampinv  Out."     Seooad    edition.  •oIiMid  mt 

laiomui,^,  QliiMawmt  Boaiiuiu.oi  raBUikK.a.  oganui 

It  Uodal  Eacbui  «1  an  «lM«k 


>o«e  (D  eii^Dlalla  Slln.  Speoulam 
Ian.— Lot  ol  Robber  Wheal i. 


Flewbei'i  PBtoni  Qaa  Pnrnano,  wlih  i»o  ISlb.  p  ila, 

11— i.tt»3»8W01ira,l.yiaib°S^«^'i,V>lloii.      °    "*  " 

,  Text   Booka  of    Solaaaa,— Tnilre   new   coplee 

OSlw"  FlblUii'ii  oT  MiohulH,"  by 'uwJ.TimutUiliul  ■(  la.  1^, 
^r  |wd  «la«ulvl   Buhuf*.— (JHLSIUO?!,   4,     ao^^M^a-^m9'., 

U  Vols.  "  Britiah  Journal  of  Ptaotoeraphy,"  ia 
^g^-KKd,  DipUurt.  °         '  "•"'"^  *°'*  -"l*-      ■     "  1     ■ 

"  Eoallah  Keobaaio,"  VoL  VI.,  boand.  IX.,  X.,  XL, 

1  Oaaaell'B  Poptilar  Nat-aral  Hlatoiy,"  lour 

W\nt  oBii  la  aiohings  for  a  OlitmbeT  Sural  Pipe 


THI   SIZPBIIHT_aALI    GOLUHD. 

Adrtniitntnli  art  initrltd  in  Ihit  eoluna  a(  tlu 
rati  o/Bd./arthtfi'it  IE  teordi,  and  ed.  for  niry 

laccHiiiii;  8  uoriii. 

Patent  Heat  Oondaotora.  (or  oooklog,  nri 
Boaateia  and  Bakara.  la.  Od. :  Bollerh  3a.  ' 
Fretwork.— QHnlogna  of  eTery  r«|nlilta,  wit 

Mew  niDitrated  Frlae  Llat  of  Serewa.  Bolt*,  and 

NdtsIoc  Hcdel  Work,  dnim  u  mcloMlntt,  Hut  m  nMH  si 
lunii.— Koanie  oonia.  lU.Siikpi*,  L«l>. 
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CABLE  TEAMWATS.- 
A  S  we  hftTB  recently  (p.  259)  givon  sd 
^l\.  acconat  of  what  htu  been  done,  or  a 
being  done,  id  connectioD  with  electriu  rail- 
vaja,  it  will  perhaps  interest  our  readers  if 
we  describe  a  HTstem  which  maj  for  the 
moment  be  considered  a  rival.  Cable  tram- 
ways, or  road  railways  worked  on  what  is 
known  as  the  "  endleaH  cable  haalage  eystem," 
are  being  constmcted  in  three  of  the  prin- 
cipal towns  in  the  kingdom,  and  in  the  north 
of  London  one  of  a  special  character  has  now 
been  at  work  on  Higbgata  Hill  for  more  than 
three  years.  There  are  still  living  many 
persons  who  niade  themselveB  acquainted 
with  the  details  of  the  arrangements  adopted 
for  working  the  railway  from  BlackwsU  to 
the  Minoriea,  and  some  of  them  might  be 
inclined  to  regard  the  modem  system  as  a 
rmoscitation  of  a  method  of  rope  haulage, 
which,  however  nsefnl  it  may  be  in  minaaand 
other  places,  is  not  likely  to  be  again  em- 
ployed upon  railways  proper.  The  Black  wall 
railway,  as  it  is  still  called,  was  for  some  time 
the  only  line  in  London — atany  rate,  the  only 
line  which  had  a  terminsJ  station  in  what 
is  now  commonly  called  the  Metropolis.  The 
termini  were  3j  miles  apart,  the  hauling 
engines  being  placed  respectively  at  the 
Uinories  and  at  Poplar,  the  momentnm  im- 
parted to  the  train  being  safficient  to  run  it 
aa  far  as  Blackwall.  The  terminal  banting 
drams  were  alternately  driven  at  a  speed  of 
-to  revolutions  per  minute,  and  the  trip,  with 
five  intermediate  stations,  was  aooomplished 
in  about  thirteen  minutes.  The  coaches  were 
deCiched  from  the  hauling  rope,  and  left  at 
their  respective  stations  ready  to  hitch  on  for 
the  retorn  journey,  a  system  wUoh  it  can  be 
readily  conceived  did  not  work  very  well, 
although  to  meet  the  exigencies  of  the  traffic 
the  nnmber  of  coaches  on  the  train  varied 
frum  six  to  twenty-sis.  It  should  here  be 
explained,  perhaps,  that  the  locomotives  of 
those  days  (circa  1840)  were  unable  to  take 
Boch  loads — sometimes  aa  mnob  as  200  ton« 
— ind  the  engineers  (Stephenson  and  Bidder) 
consequently  adopted  rope  haulage.  The 
line  had  been  an  expensive  one  to  build,  bnt 
the  traffic  obtained  was  of  a  remunerative 
character,  and  during  the  year  ISH  more 
than  2,500,000  passengers  were  carried  to  the 
different  stations.  If  locomotives  in  those 
days  were  small  and  weak,  so  also  were 
ropes,  and  it  was  not  until  the  engineers 
adopted  a  cable  consisting  of  a  hemp  core 
laid  with  six  strands  of  wire  that  they  ob- 
tained a  "rope"  which  would  last  without 
breaking  for  much  longer  than  a  month. 
The  cible  haulage  .system  of  the  Blackwall 
railway  was  at  the  time,  however,  a  decidad 
Bucceas  ;  but  in  1848,  owing  to  improvements 
io  locomotives,  and  to  the  connection  of 
other  railway  systems  rendering  a  common 
method  of  working  almost  indispensable,  the 
"ropes"  were  abolished  in  favour  of  the 
locomotive.  There  are  many  other  interest- 
ing instances  of  the  nse  of  the  cable  system— 
notably  a  portion  of  the  Canterbnry  and 
Wbitaiablo  line  (one  of  the  earliest),  and  wire 
ropes  are  still  used  with  economy  on  sections 
of  some  railways.  The  modern  system  of 
c'lble  haulage  was  nndoubcedly  developed  in 
the  United  St.itea,  and  the  honour  of  the 
iriTontioa  seems  to  be  due  to  a  Mr.  B.  S. 
Uu'diner,  of  Philadelphia,  who  appeara  to 
have  copied  the  idea  of  the  central  slotted 
tube  or  tunnel  from  the  devices  employed  in 
the  e.iriy  attempts  to  construct  an  atmo- 
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3'herio  railway.  That  was  in  1858,  hut 
thon^h  Qardmer  laid  down  the  principles 
on  which  such  systems  should  be  worked, 
he  does  not  appear  to  have  pursued  the 
subject  even  to  the  experimental  stage. 
The  first  practical  tiial  of  a  street 
cable  tramway  was  due  to  the  energy 
of  Mr,  A.  8.  Hallidie,  of  Ban  Francisco, 
a  city  in  which  there  are  many  gradients  too 
Revere  to  be  worked  by  horses  or  locomotives 
with  economy.  The  famons  Clay-street  line 
has  a  gradient  of  about  1  in  6  at  one  part, 
while  the  average  is  560ft.  per  mile  ;  bat 
altogether  there  was  a  rise  of  about  3O0ft.  in 
2,800Et.in  the  Grst  cable  tramway  conatracted 
on  the  modern  system.  On  August  1,  1873, 
the  first  trial  tnp  waa  made,  and  after  the 
nsual  little  diCBciilties  had  been  adjusted  and 
small  alterations  made,  it  was  aoon  shown 
that  the  new  system  was  not  only  a  practical 
BDocess,  but  would  probably  be,  as  after 
events  have  proved,  the  pioneer  of  many 
similar  schemes.  The  selection  of  the  Clay- 
street  site  waa  in  reality  a  hold  nndertaking, 
though  it  is  obviona  that  success  in  working 
such  a  line  would  carry  conviction  to  thoae 
who^  knowing  little  of  the  difKcultiea,  were 
yet  m  a  position  to  supply  the  means  for 
overoomingthem.  Although  the  grade  from 
Kearney  to  Leavenworth  streets  is  a  rather 
severe  rise,  the  orossing  streets  cnt  the  road 
on  the  level — so  that  at  aboot  every  412ft. 
there  is  a  ahort  piece  of  roadsurface  in  which 
the  grade  suddenly  ehangea.  In  these  por- 
tions of  the  tnbe  it  became  necessary  to  use 
depression  pnlleys  to  keep  the  endless  cable 
from  rabbin  g  against  the  upper  portion 
of  the  tube,  and  that  also  lad  to  the 
introduction  of  the  "dummy  car,"  an  inde- 
pendent car  with  a  short  wheel  base,  which 
carried  the  cable-gripping  apparatus,  and  to 
which  the  larger  vehioles  were  attached.  At 
first  considerable  trouble  was  experienced 
with  these  dummies,  for  they  sometimes 
"  jumped  the  track  "  ;  but  by  experimenting 
they  werg  after  a  time  made  to  work  satis- 
factorily. All  these  details  are  well  shown 
by  the  diagrams  in  Mr.  Bucknall  Smith's 
work,  and  the  page  plates  give  perspective 
views,  which  will  enable  the  reader  to  fully 
comprehend  the  difficnlties  and  the  manner 
in  whicdi  they  were  overcome.  The  Clay- 
street  line  haa  now  been  at  work  for  nearly 
fourteen  years  with  succesa,  both  practical 
and  financial,  and  other  lines  have  been  put 
down,  until  San  Francisco  has  become  the 
city  of  cable  haulage,  with  every  possible 
condition  well  met  and  the  devices  employed 
improved  from  time  to  time,  so  that  it  may 
be  fairly  said  every  mechanical  detail  of  cable 
haulage  has  been  perfected.  The  system 
having  been  proved  a  success  in  so  hilly  a 
city  as  San  Francisco  there  was  no  doubt 
that  it  could  be  worked  in  places  where  the 
gradients  are  moderate  ;  bnt  there  waa  some 
little  hesitation  in  introducing  it  to  cities 
which  have  what  is  called  an  old-fashioned 
winter.  In  California  the  climate  is  warm 
or  mild,  rarely  frosty  ;  hot  in  Chicago  they 
have  extremes — from  100'  in  summer  to 
10  or  15°  below  zero  in  winter.  Rain,  hail, 
and  snow  fall  at  times  in  great  abundance, 
and  consequently  might  be  expected  to  play 
havoc  with  the  tunnel  tube,  the  pulleys,  and 
even  the  cables  ;  hot  despite  the  promise  of 
difficulties,  the  cable  system  was  established 
in  the  great  city  on  the  shores  of  Lake 
Michigan,  and  for  nearlysixyears  has  worked 
to  the  satisfaction  of  the  company  for  twenty 
hours  per  day.  If  we  add  further  that  the 
system  has  also  worked  to  the  satisfaction  of 
the  public,  because,  when  horse  or  railway 
traffic  was  stopped  or  retarded  by  snow,  the 
cable  trams  were  ran  without  a  hitch,  we 
shall  have  aaij  sufficient  to  show  that,  aa  the 
Americans  WquI^  **?>  ''  "  *  real  live 
invention,  ^j.,  jg  worth  a  good  deal  of 
oonaiderati(jJ^°  by  those  local  authorities 
who  repi-J^  .  tiie  public  when  the 
introducla^,^%pv,  shames  of  the  kind 
are      moij  A      0^  p^     BSielid      inspection 


at  midnight,  when  work  for  the  luy  is 
stopped,  the  machinery  and  appliances  are 
kept  in  working  order,  and,  as  a  rule,  it  may 
be  taKen  that  the  modern  cables  may  be 
tra8t«d  to  run  for  twelve  months  without  a 
fiaw,  while  the  cost  in  New  York  and 
Chicago^ — representative  cities — is  about  half 
that  of  horse  traction.  As  the  system  haa 
developed,  modifications  —  perhaps  improve- 
ments— have  been  introduced  into  mattera  of 
detail,  and  it  is  qnite  certain  that,  so  far  as 
the  public  is  concerned,  it  is  prderable  to 
the  tramway  locomotives,  which  not  only 
nacesaitate  a  more  expensive  road-bed,  bnt 
are  not  without  a  certain  element  of  riak 
peculiar  to  themselves,  as  well  as  being,  to  a 
limited  extent,  something  of  a  nuisance,  for 
if  it  ia  possible  to  anbdue  the  blast  there 
are  still  the  fumes  from  the  fuel  to  annoy 
the  pedestrians  and  the  passengers  on  the  top 
of  tne  cars.  We  are  shortly  to  have  the 
cable  system  tested  in  an  undergronDd  rail- 
way in  London,  and  it  need  acarcely  be  said 
that  opinions  differ  widely  as  to  the  advisa- 
bility of  adopting  that  plan  in  the  cironm- 
stances,  for  the  tunnel  is  to  be  illuminated  by 
electricity,  and  many  think  that  it  wonM 
have  been  better  to  employ  electri- 
city for  hauling  the  can  as  well.  The 
idea  of  cable  haulage  for  underground 
railways  is  not  new,  for  it  is  nothing  more 
than  a  development  of  what  has  been 
practised  for  yeara  in  mines :  even  the  use  of 
electricity  for  such  a  purpose  would  not  be 
new,  although  it  wonld  have  a  certain 
element  of  novelty  in  connection  with  a 
passenger  railway  stretching  from  one  of  the 
Bouth-weetem  lUstrictB  of  the  Metropolis  to 
the  famous  Monument  of  London,  and,  there- 
fore, passing  under  the  Thames  by  meana  of 
tunnels  which  modern  appliances  have 
enabled  engineers  to  construct  with 
ease.  For  underground  systems,  the  cable 
hault^^  avoida  the  vitiated  atmosphere, 
which  is  the  natural  and  nnavoidable  accom- 
paniment of  the  locomotive  ;  hut  it  elec- 
tricity is  ever  to  be  employed  upon  railways 
with  financial  as  well  as  practical  success,  it 
would  seem  that  a  tunnel  railway  is  the  very 
place  in  which  it  should  be  tried,  es[>ecially 
as  it  would  supply  at  once  both  illumination 
and  motive  power.  Be  that  as  it  may,  how- 
ever, those  who  desire  to  know  what  has  been 
done  with  the  cable  haulage  system,  and  to 
nnderatand  the  details  so  far  aa  thev  can  be 
explained  by  diagrams  and  text,  will  find  all 
they  need  in  this  work  by  Mr.-  Bucknall 
Smith.  It  also  contains  an  interesting  and 
valuable  chapter  on  the  manufacture  of  wire 
ropes,  which  have  made  great  strides  towards 
perfection  of  late  years,  and  in  an  appendix 
there  is  a  good  description  ef  .the  City  and 
Southwark  Subway— a  work  as  unique  as  it 
is  promising.  In  considering  the  relative 
merits  of  various  methods  of  traction  it  must 
not  be  forgotten  that  it  is  only  those  which 
''  pay  "  that  are  ultimately  snccesaful  ;  so  that 
if  the  electricians  can  beat  the  cable  haulage, 
the  sooner  they  give  proof  of  their  abilities 
the  better  the  capitalists  will  like  it. 
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UAZIH'S    ELECT&0-M&8MSTI0 
BBPARATOB. 

SEVERAL  attempts  have  been  made  to 
ntilise  the  current  generated  in  revolving 
electro-inagneta  for  aeparating  mixtures  of 
metallic  Slings  with  dirt,  Su:.,  and  at  the  Inven- 
tions Exhibition  an  ingeniooa  armngement  was 
shown  at  work  separating  iron  from  faiua 
filings  (see  p.  213,  Vol.  XLI.),  the  revolving 
magnets  picking  up  tbe  iron  when  exoited,  and 
dropping  the  particles  when  the  current  was 
broken.  Mr.  II.  S.  Maxim  has  recently  taken 
out  a  patent  in  this  oonntrj  for  improvements 
relating  to  the  applioation  and  atilisation  of 
electro- magnetism  for  the  separation  of  metals, 
which  imptoveraents  inolnde  some  novel  fea- 
tures. Two  circular  series  of  electro -magnets 
are  mounted  on  a  sbaft  which  ia  osrried  In 
snitable  bearinga  in  the  frame  of  the  machine. 
At  the  top  of  the  machine  there  ia  a  hopper, 
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and  boneath  this  hopper  ia  uriaDgeA  a  sliakiiin; 
er  TJbrating  tray  or  chnto  for  feeding  the  sub- 
Btaacea  to  ba  treitM  from  the  hopper  into  the 
iiiBcbiQe.  A  spout  or  chat^  is  proviijeil  at  the 
bottom  of  the  taachioe  forthe  discharge  of  the 
aand  orother  non-mngDetio  material  after  the 
gold  hOB  bceu  eeparat^d  therefrom.  Spouta  or 
chutes  arc  ftlso  proTlded  for  reoelTing  the  gold 
and  condacting  the  aame  into  euitable  recep- 
tacles. DeQectora  or  deflecting  pIat«B  ara 
arrriDged  in  proper  relation  to  lie  magnets  to 
prevent  the  rotation  of  the  particles  of  gold 
irith  the  magacte.  A  ring  or  annular  piece  is 
attached  to,  bnC  iuBulated  from,  each  aeries  of 
magnets.  The  coils  of  the  magnets  are  ci>n- 
necWd  with  tbeae  rings  or  annulsr  pieces ;  and 
contact  Hptinga  or  hniahes,  connected  with  an 
electric  generator,  are  arranged  to  bear  one  on 
each  of  the  rings.  The  disphragma  which 
cover  the  poles  of  tlie  magnets  are  atretcbed, 
or  otbernise  monnted  upon  atationarj  framoa, 
Tho  operation  of  the  machine  ia  as  follows  : — 
A  current  of  electricity  is  taken  in  through 
one  of  the  contact  springs  or  bniahea  and  ont, 
through  the  other  spring  or  brush ;  the  magnets 
of  each  series  are  thereby  excited,  thus  pro- 
ducing between  the  two  diaphragms  a  veiy 
powerful  magnetic  Qeld,  in  which  there  are 
nianj  changes  of  polarity.  The  shaft  and  the 
two  series  of  magnets  being  rotated  at  a  high 
speed,  the  material  to  be  operated  upon  is 
placed  in  the  hopper,  and  fed  forward,  so  that 
it  folia  in  a  oontinnooa  stream  into  the  apace 
between  the  two  diaphrsgma.  The  material 
whioh  is  affected  bj  the  magnetio  force  of 
jndnotion  will  be  powerfully  impelled  or  de- 
fieotod  in  the  direction  of  rotation  and  thron-n 
into  tho  chutes  provided  for  ita  reception.  On 
the  other  hand,  the  material  which  is  not  act«>d 
upon  by  the  magnetic  force  or  induction,  or 
which  is  very  slightly  acted  upon  thereby,  folia 
directly  into  and  through  the  bottom  chute, 
and  ia  discharged  from  the  machine. 
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CEOOKKS'3   BKAMBB    PAINT. 

TE  have  briefly  mentiooed  the  invention 
y  of  a  bearing  paint  which  will  indicate 
,  i  change  in  its  colour  when  bearings  and 
other  parts  of  machines  are  becoming  heated, 
anri  we  now  give  the  full  particulars  of  the 
preparation,  w  hich  has  been  patented  byMr.H, 
Ciookea,  of  Westminster  Chambers,  S.W.  The 
exterior  of  the  tiearings  or  other  Burfaoes  arc, 
it  will  be  undoistood,  coated  with  the  paint, 
whioh  changes  from  one  colour  or  tmt  to 
•aotlior  aa  the  surface  becomes  hot,  and  which 
returns  to  its  original  colour  oa  the  anrface 
ccola.  Preferably  the  patentee  employe  in  the 
composition  of  the  paint  the  double  iodide  of 
meronr;  and  copper,  and  for  the  sakeof  cheap- 
ness he  usea  that  substanoo  mixed  with  red 
lead,  white  lead,  or  other  pigment,  so  as  to  make 
the  paint  of  any  desired  Uut.  The  double  iodide 
may  advantageously  be  usod  witli  red  lead  ' 
the  proportion  of  lib.  of  the  double  iodide 
lib.  of  red  lead.  The  doable  iodide  may 
made  in  the  ordinary  manner,  as  described 
textbooks  on  chemistry,  which  is  as  f< 
lows  ; — Iodide  of  potassium  ia  dissolved 
water,  a  solatioa  of  mercnrio  bi-chloride 
(HgCl^  is  then  added  so  long  as  the  precipi- 
tate, at  &rBt  formed,  ia  re-dissolved  j  this  solu- 
tion is  then  boiled,  and  while  in  ebnllition  a 
boiling  solution  of  sulphate  of  copper  ia  added  ; 
danae  vapour  of  iodine  immediately  comes  o9 
and  the  aolution  muat  be  kept  boiling  until 
these  famee  have  entirely  disappeared.  The 
whole  ia  theu  Gltered,  and  after  washing 
tiofoughly.  the  precipitate,  which  is  the  doubh 
iodide  required,  is  dried  and  ground  to  a  Qui 
powder,  and  is  then  ready  for  mixing  with  oi 
and  terebene,  as  paint.      At  any  ordinary  tem 

petatnre  (below  1»S*  FfUir.J  the  paint  is  of  i 
bright  red  colour ;  but  when  gently  liented  it 
becomes  darker,  until,  at  about  liO'  Fahr.  the 
ceI«Dr  U  ft  dark  brown,  the  first  obange  being 
uoUoeable  %t  about  110*  Fahr.  On  cooling. 
the  paint  ntnmes  its  original  red  colour,  and 
will  therefore  serve  to  indioata  a  rise  of  tem- 
perature any  number  of  Hmes.  This  property 
at  ohanging  colour  when  heated  enablee  na  to 
nae  the  paint  in  many  ways  as  a  heat  indicator. 
For  example,  if  the  oearings  of  anV  machine 
are  painted  witli  it,  the  man  in  charge 
□an  tell  at  a  glance  whether  the  bearings 
are  running  hot  or  cold,  for  it  the  paint 
remains  red.  it  ia  a  sure  sign  that  the  bearings 


re  below  120°  Fahr.  (tingling  heat).  If  applied 
)  hot  water  pipes  it  is  equally  useful  in  show - 
ig  when  they  get  overheated.  For  painting 
the  handles  of  flat  irons,  saaoepans,  kettles,  tea 
and  such  like  it  will  be  found  a  great 
The  beat  method  of  applying  the 
paint  is  to  Brat  coat  the  bearing  or  other  sur- 
face with  ordinary  red  point  of  exactly  the 
same  tint  as  the  heat  indicating  paiot,  and 
afterwards,  when  the  coat  of  paint  ia  dry,  put 
a  few  stripes  or  other  marks  of  the  beat 
indicating  paint  over  it,  and  than  varnish 
over  all.  By  ajopting  this  plan,  there  will 
always  be  an  unchanging  standard  of  com- 
parison, so  that  the  very  flrst  change  of  colour 
wilt  bo  easily  notioed.  Another  important 
application  is  that  of  painting  coils  of  wire 
through  which  an  electric  current  ia  to  paes. 
By  this  means  a  very  simple  ompftre-meter  can 
be  made,  for  if  in  an  installation  o£  electric  light- 
ing a  certain  maximum  current  is  to  pass 
through  any  given  wire  (say  50  ampbrea),  we 
place  in  that  circuit  a  coil  of  wire  of  such 
diameter  that  it  will  bear  60  amperes  passing 
continually  through  it  without  reaching 
HO'Fahr.,  but  sufficiently  small  thataslight  in- 
of,  say,  two  or  three  ampbres  will  almost 
immediately  cause  the  paint  to  become  brown, 
thus  indicatiag  that  the  maximum  safe  current 
baa  been  exceeded.  Coils  of  dynamos  can  be 
protected  in  a  similar  manner.  By  varying 
the  proportion  of  aniphata  of  copper  naed  in 
the  manufaoture,  the  temperature  at  whioh 
the  change  of  colour  begina  to  take  place  can 
be  varied  between  certain  limits — viz,,  from 
about  110°  Fahr.  to  about  165'  Fahr. 

Ordinarily,  the  patenloe  employs  about  Boz. 

of  sulphate  of  copper  to  l"oz.  of  the  iodide  of 

mercury.    This  gives  a  yield  of  about  lOJoi.  of 

tho  double  iodide,  which  oommancea  to  change 

colour  at  about  1  hlT  Fahr.     If  instead  of  using 

Soz.  of  snlphate  ot  copper  4oz.  ore  used,  a  yield 

of  about   7oi.  of   the   double    iodide  will  be 

obtained,  which  commences  to  change  colour  at 

about  I<)5°  Fahr.    If  a  still  smaller  quantity  of 

sulphate  of  capper   ia  used,  a    double  iodide 

which  will  oommenoe  to  ohaoge  colour 

lower  tempfiiature  will  again  be  obtained,  but 

the  yield  will  be  small.    The  paint  must  --* 

applied  direct  to  iron,  braes,  copper,  z 

I  some  other  metals,  but  o  coat  of  ordinary 

nt  or  varnish  must  be  first  laid  on,  other- 

e   the  paint  is  partially  decomposed   and 

loses  its  property  of  changing  colour. 
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Souths. 

At  Greeawich  Mean  Noon. 

1 

Eight 
Aacen- 

Deolina- 

North. 

Sidereal 
Time. 

h-m.  fl. 

h.B     B. 

.      .  .|h.m.     a. 

B  45  IS 

IS    3    3,  8    39    r,-Gc 

fi 

0    6  40-61  „ 

9    4  3t 

16  «    4]  8   B8  49-43 

II 

0    5    077,, 

B  33  3i 

15  18  19   9    IS  32'21 

IB 

0    *    7-33,, 

9  42  22 

13  46  25   9   38  lo'Ol 

HI 

0    3    1-11  „ 

10    0  69 12    9    11  9   67  6T-7f 

•ili 

0  1  43-oa  „ 

10  19  24  10  2G  49'lO    IT  4l)-56 

SI 

0    0  It'Sl  „ 

10  37  38l  8  40  30'lO   37  23-31 

The  method  of  finding  the  Sidereal  Time  t 
Local  Uean  Noon  at  any  other  station  will  be 
found  on  p.  3S-2  of  Vol,  XLIV. 

Sunspots  oontinne  to  appear  at  rather  less 
frequent  intervale. 
There  will  be  an 

BoUpaa  of  the  Snn 
on  the  morning  of  Angnst  19th.  It  will  be 
total  across  oentral  Europe  and  Asia  ;  but  at 
Greenwich  it  will  be  only  seen  a«  a  partial 
Eiclipae,  taking  the  form  of  a  very  small  semi- 
ciroular  notch  ont  ont  of  the  apparent  B.B. 
part  oC  the  Son's  limb  when  he  rises  at  <h. 
G3m.  a.m.  Aa  the  Eclipse  ends  at  5h.  6'7n:i. 
a.m.,  it  will  be  perceived  that  but  little  indeed 
of  the  phenomenon  will  be  Tisible  in 
I  coontrr. 

The  Koon 
la  Full  on  August  3rd  at  Sh.  40'lm.  ii 
'evening, and  enters  her  Lut  Quarter  at 


e-.'Jm.  p.m.  on  the  11th.  She  will  be  Sew  a 
h.  3S'tim.  in  the  early  morning  of  the  I9cli 
ud  enter  her  First  Quarter  at  8h.  21'3m.  p.n 


10     55-8 


The  Moon  is  in  conjanction  with  Man  i 
midnight  on  the  16th  ;  with  Satnrn  at  1 
o'clock  the  next  morning  ;  with  Mercury  i 
p.m.  on  the  17th  ;  with  Venus  at  2  o'oloo 
I  the  afternoon  of  the  2lat ;  Mid  with  Japit« 
;  Ih.  p.m.  on  tho  23rd. 
There  will  be  a 

Partial  BoUpn  of  the  Koon 
during  the  afternoon   and  evening  of  Aogu 
3rd,  of  which   the  following  details  will  hei 
sulflce  : — 

First  Contact   with  "1 

Penumbra   6  11 '9  p.m.  I 

^'™'   Contact    with  Gr«nwic: 

Shadow    7  3o-7    „ 

Middle  of  the  Eclipse      S  48'9    „      )■      Mean 

Shadow    ."!...    10    2-1    „      I       ''^'"^ 

Lost    Contact    with 

Penumbra   II  259    „     J 

The  first  Contact  with  the  Shadow  oocnisi 

\U'     from    the     most     Northerly    point  i 

the  Moon's  I.imb  towards  the   Bast ;  knd  tl 

last   Contact   at    151°    towards    the   West,  i 

iwed  with  tho  naked  eye.     Hence  it  will  1 

n  that  it  is  tho  Southern  part  of  the  Moon 

c  that  will  be  obsonred.    The   magnitude  t 

the  central  Eclipse  ia  only  '419   of  the  Moon 

whole  diameter.    The  Moon  will  rise  at  Greei 

wich  at  7h.  35m.  p.m.,  juat  as  the  &n%  Contu 

with  the  Earth's  shadow  ia  about  to  occur. 

Heronry 

Morning  Star  throughout  Angrvt.  attth 
his  greatest  elongation  West  (18'  Sfl'j  i 
n.  on  the  16th.  About  this  time  he  mi 
ecn  with  the  naked  eye  before  suniiie 
little  above  the  horizon  at  o  point  between  tti 
~  by  ^.  and  the  E.N.E.  His  angular  diameU 
decreases  from  10  8'  on  the  lat  to  5-4"  by  tb 
end  of  the  month. 
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10 


17     28-6 

10 

.'>4-a 

1»       7-6 

10 

4H-7 

17     49-4 

10 

lH-3 

16    20'8 

11 

7-9 

The  path  indicated  in  the  above  epheriKii 
begina  in  Cancer,  through  which  conatrtla^ 
Mercnry  is  travelling  backwards  np  to  tt 
7th.  liecoming  temporarily  stationary,  i 
thence  retraces  hia  course  ihcuugh  Cancer  aa 
euten  Leo,  and  will  be  f^und  about  ll'>'.« 
Begnlni  «n  the  morning  of  the  31at. 

Ia  an  Evening  Star  daring  the  entin  Bunti 
and  ia  most  conapicuona  *tter  aonset  jnit  I 
the  South  ot  West.  She  attaioa  her  gieata 
brilliancy  on  the  16th,  and  for  k  feir  di] 
abont  tlus  time  may  be  perceived  with  tk 
naked  eye  in  brilliant  sunshine,  whenever  tt 
sky  is  snfficiently  olear,  by  anyona  who  koM 
exactly  where  to  loek  tor  her.  Bha  is  ■•■ 
too,  a  lovely  object  in  the  telaeoopa,  ezMbittq 
a  crescent  like  that  of  the  Moon  wha~  ~^~ 
I  four  days  old.    Her  angnlftc 
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Ooealtatlona  of  (and  m  nsar  approftoli  to]  Flxad  SMn  by  th«  Hoon. 
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2'  OD  Ao^iut  let  to  4S-r  < 


Qmenciag  in  the  osnfinea  of  Leo,  the  pAtb 
mug  thuH  lies  in  a  partioiiI»r!y  barren 
jf  the  nonatellation  Virgo. 

'isible  ;  and 

d1;  be  seen  immediatelyafterdaakdniing 
r^t  half  of  the  monta,  M  he  ia  now  bo 
y  approaching  the  West.  For  this  reason 
ihemeris  o(  him  onl;  extemda  to  the  16th. 


Sonth. 


10 


i    Hi 


Jiat  during'  the  time  the  planet  rem&ini 
e  he  will  deaoribe  a  short  aro  In  thodireo- 
I  the  1-5th  mag.  star  c  VirginiB. 
!  visibility  of  the  phenomena  of  J  upitbb'b 
.LiTES  is  too  dnbiooa  to  tender  them 
,  tabulating. 

Saturn,  Umniu,  and  Ksptnne 
.11  invisible. 

iwlch  Kean  Tlma  of  Bontbliis  of  Ta> 
r  the  frlnatpftl  Fixed  Stars  on  the 
iKbt  of  AnKOdt  1st,  1887. 

Star.  Bontha. 


inchi      S  ii    9'*6    „ 

oouia       9  13  23-*G    „ 

9  62  26-01    „ 

ils  ID  38  6875    „ 

11     4  2280    „ 

iricomi II  30  49*3    „ 

ai  11  56  33-23    „ 

hei  13  34  46'IS    „ 

larii        13  41  26-72    „ 

I  Method  of  finding  the  Greenwich  Mean 
of  Southing  •!  either  of  the  Stue  in  the 
List  for  aaj  other  night  in  Angnst,  M 
hat  ef  determining  the  Iiooal  instant  of 
ansit  at  anv  other  Station,  will  ba  found 
38*  o£  Vol.  XLIV. 

Shootlaff  Stars 


11th  of  August,  and  rerj  notably  on  that  of 
the  10th,  at  which  date  the  ihower  of 
meteorites — known  as  the  "TorohSB"  by  the 
ancient  Qreeks,  "St.  Lawrenoe's  Tears"  by  the 
Medieval  Oatbolioa,  and  "  The  Perseids  "  (from 
tho  point  whenoe  they  appear  to  radiate)  by 
the  modern  BHtronomei — hai  been  noted  from 
hoar  antiqnity.  The  oonneotion  of  theee  bodi^ 
with  Oomet  II.  of  1862  has  been  too  often  re- 
ferred to   in  these  columns  to  need  repetition 


If  the  pressure  applied  at  g  =  W,t3tenp=^  W 
(  O,  and  calling  M  =  the  moment  of  retarda- 


To  take  an  example,  let  the  treadle  be  so 
proportioned  that  gt  =  30in.,  fe  =  4in., 
L  "  20iQ.,  and  W  (the  weight  that  may  be 
available  to  place  apon  t^e  treadle  at  g) 
'=  ISOlb,  Then  the  retarding  moment  will  be 
M  =  0-23  X  20  X  150  "   ^^^    e,fi25in..lb.     If, 

then,  the  chain  barrel  is  4in.  in  radins,  the 
direct  retarding  force  apon  the  chain  will  be 
5,626  -^  4  =  1406-251b.  When  very  heavy  loads 
are  being  dealt  with,  Che  break  can  be 
tightened  np  by  a  screw  worked  by  a  hand' 

In  order  to  osoertain  the  actual  amonnt  of 
work  given  oS  by  any  prime  mover,  a  special 
kind  of  brake  has  been  designed.  4 

The  principle  of  this  coutrivanoe  will  be 
understood  by  referenoe  bi   Fig.  37.    a  is  the 


THB  THSOBT  07  KAOEINXS -ZIV. 
B7FSARCIS  Caupih,  C, 
Brakes  and  Indloatori 
lOR    cranes,  orabs,    and  similar  machines 


poi 


dealing  with  heavy  loads,  it  Is  necessary 
to  have  means  of  retaidiivg  and  stopping  the 
main  barrel,  which  is  done  by  a  strap  brake, 
shown  in  Fig.  66.    a  Is  a  plain  pulley  with 


flat  periphery,  firmly  keyed  on  to  t,  the  shaft 
oariying  the  chain-barrel  of  the  crane ;  eciM 
the  foot-plate  of  the  crane,  the  framework  and 
gearing  are  omitted  for  clearness ;  d  ia  ». 
standard,  oarrying  on  a  pin  <  one  end  of  the- 
treadle  eg,  whion  at  jr  is  fnmished  with  a 
ronghened  plate,  so  that  the  foot  may  not  silc 
npon  it.  The  br^e-wheel  a  Is  partly  embraosd 
'  ao  Iron  or  steel  strap  i  hf^  held  by  a  stud  at 
,  and  at  its  other  extremity  by  6  pin  at/ 
passing  through  the  treadle  lever  e  g. 

Now,  it  ia  evident  that  by  pressing  upon  the 
treadle  at  g  the  strap  iA/will  be  tightened 
npon  the  brake -wheel,  thereby  tending  by  frio- 
tion  to  arrest  its  motion.  Of  oonrse,  tne  larger 
the  brake-wheel  tlie  greater  will  be  tJie  effect  of 
the  brake.  It  Is  necessary  now  to  consider  how 
the  power  of  such  a  break  may  be  determined 
by  (slonlation. 

The  foroe  applied  at  /will  be  the  tangential 
foroe  in  the  strap /A  i,  henoe  (on  prinoiples 
previously  explained,  see  page  IIS)  the  radial 
or  normal  preesnre  npon  the  braks-wheel  per 
inch  of  circumference  will  be,  if  r  «  radius  of 
brake-wheel  la  Inohea,  and  p  =  lotoo  applied 
/•>  ",  and  the  total  pressure  apon  the 
brake-wheel  will  be,  if  L  eqnals  the  lengtii  of 
periphery  between  k  and  I  in  inohes  =  ?   x  L. 

Calling  « the  eo-offident  of  friotlon  between 
the  dry  metallio  snifaoea  of  the  brake-wheel 
and  the  strap,  then  the  moment  of  retardation 
at  a  djstanoe  of  unity  from  the  oentre  of  the 
brake  •  wheel    will   be"    ^  x  r  '  L  k  e 


main  shaft  of  the  prime  mover  to  be  tested,  b  is 
ft  ring  open  at  e  and  turned  up  to  form  a  lug 
M  that  part  joined  to  an  arm  at;.  Xbe  tug  can 
be  tightened  np  to  the  arm  g  by  means  of  the 
EKirew-bolt  d,  e,  e,  e,  e  are  blocks  of  hard  wood 
fitted  between  the  shaft  a  and  the  ring  I.  At 
the  extremity  /  of  the  arm  ^  ia  a  hook  from 
which  is  suspended  a  scale  A,  intended  for  the 
reception  of  weights  la. 

The  mode  of  using  this  Instrnment  is  aa 
follows : — Block  a,  *,  e,  e  having  been  prepared 
of  a  suitable  size  to  occupy  the  spaoe  between 
the  shaft  a  and  the  ring,  %  slightly  tightened 
up,  the  arm  g  being  at  the  same  time  supported 
in  a  horizontal  position,  the  tray  or  scale  h  is 
loaded  up.  The  motor  being  then  started  so 
that  the  shaft  revolves  in  the  direction  indi* 
cated  by  the  arrow  t,  the  weights  and  also  the 
pressure  on  the  shaft  areadjnsted  so  that  when 
ths  machine  is  running  at  its  normal  velocity, 
the  friction  of  the  blooks  e,  e, «,  e  npon  the  shaft 

will  just  sustain  the  arm  g  and  its  lead  in  a 


The  shaft  a  Is  tiiea  doing  work  equivalent  to 

urerooming  in  each  revolution  arealstajioeeqaal 
to  W  through  a  distance  equal  to  the  circnm- 
ferenoe  of  a  circle  of  which  the  radios  is  the 
distance  from  the  oentre  of  the  shaft  a  to  the 
)  of  soepension  of  the  soale  h  at/, 
b  R  =  the  effective  radius  of  the  arm  g  in 
feet ;  then  the  work  given  off  by  the  shaft  a 
'  1  one  revolution  will  be  given  by  the  formula 
1416  X  2  .  It  K  W  and  from  this  and  the  num- 
ber of  revolntJons  made  by  the  shaft  per 
iiinnte,  the  power  of  the  machine  may  be  cal- 
;alated,  or  the  formula  can  be  adapted  to  give 
the  results  in  horse-power. 

England  one  horse-power  is  taken  as 
[i3,000ft.^b.  per  minute.  Let  N  "  the  number 
of  revolntlona  of  the  shaft  ^r  minnte,  and  H.P. 
the  horse-power  j  then  H.P.  =  — ■ri'jH  • 
when  the  value  of  W  is  given  in  ponnds.  By 
the  application  of  this  dynamometer  the  power 
rtX|ninte  to  drive  any  machine  oon  eauy  be 
aaoertained.  Let  it  first  be  applied  to  Aa 
driving-shaft  and  weighted  until  the  nennal 
'alooity  is  obtained.  Then  let  tbs  immAIm  to 
16  driven  be  thrown  Inta  gear  and  radnee  the 
veight  W  until  ths  narmal  Telaeiby  at  the 
Iriving  shift  is  again  attained ;  then  the  dif< 
irence  between  t£e  powers  thus  ascertained 
ill  represent  that  absorbed  in  working  tks 
machine,  and  if  the  aotnal  amount  ef  tisefnl 
work  done  con  be  ascertained,  by  deduotsu' 
this,  the  amount  lest  by  friotlon  inU.  bib  IkqssL 
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Bj  running  tio  mttuhine  light,  that  ia,  with- 
out doing  nnj  work,  the  f riution  duo  to  the 
Tvoigbt  ot  ita  pirta  will  be  found,  but  that  ia 
of  no  pmcticsl  value,  aa  it  bean  no  Gxed  ratio 
to  the  friction  of  the  machine  when  in  full 

The  amount  of  power  lost  hy  friction  in  a, 
Bteam-eagine  may  be  ascertained  by  the  aimnl- 
tineoua  applioiition  of  the  dyimmameter  above 
deaartbad,  and  iheindicali>r,  which  is  an  Instm- 
ment  for  meuuring  tho  amonnt  of  work 
Actually  done  in  the  steam  cylinder.  It  ia  made 
in  a  gceat   variety  of  form^,   oao  of  the  moat 


ooDTenient  of  which  is  shown  in  Fig.  BS— it 
tha  patUm  known  aa  Itiohards's. 

a  ia  a  compact  frame  or  stand,  carrying  a 
email  et^am  cylinder  b  whioh.  when  in  u: 
in  commaDiualion  with  the  uyltnder  of  tlii 
gins  to  be  tested,  by  means  of  the  tube  I,  the 
whole  appiratoa  being  screwed  into  a  plag 
fitted  in  the  cylinder  for  that  purpose.  By 
means  of  a  short  link  the  head  of  the  piston, 
rod  ia  at  c  conneotfid  with  the  armarof  a 
parallel  motion  dc/^,  carried  by  small  dead 
.oeatresatifanda.  At  A  in  the  link  e/Is  a  socket 
to  carry  a  lead  pencil,  i  is  a  metal  drum 
moimted  on  a  vertical  bearing,  and  having  at 
the  bottom  a  grooved  wheel  for  a  string  t 
in,  being  at  one  end  secured  to  it,  and  theu 
ried  round  the  groove  and  attached  Co  s 
moving  part  of  the  engine  to  be  indicated  that 
has  anoh  ou  amonut  of  movement  as  will  cause 
the  drum  !  to  maite  about  Jth's  of  a  refolution 
at  each  stroke,  it«  letarn  levolation  being 
made  by  a  coiled  apring  witbin  it.  Core  muBt 
be  taken  in  selecting  the  part  of  the  engine  to 
which  to  attach  the  indicator  cord  ;  in  order 
that  the  motion  of  the  drum  shall  agree 
■  exactly  with  that  of  the  steam  piaton 
of  tha  engine,  it  Hbould,  if  possible,  be 
taken  from  some  part  of  tho  piston-rod, 
(or  beam  it  it  ia  a  beam-engine)  :  bnt  in  no 
case  must  it  be  taken  from  any  eleme^t  that 
tbe  crank -motion  affect'^,  for  tho  angular 
velocity  of  the  crank  i^  not  uniform  wit£  tbe 
linear  velocity  of  the  piston,  and  the  object  of 
the  inatroment  is  to  register  tho  actnal  pres- 
.  anre  of  ateam  in  the  cylinder  during  the  move- 
ment of  the  piston,  i  ia  a  spring  atrip  attached 
to  the  drum  to  bold  thereon  a  band  of  paper, 
on  which  a  diagram  will  bo  traced  by  tbe  pencil 
held  in  the  socket  h. 

To  the  piston  in  tbe  small  cylinder  i  is  fixed 
a  spiral  spring,  which  when  at  rest  holds  i( 
-a  position  corresponding  to  the  atmosphi 
liae,  as  it  ia  called,  which  indicates  that  there 
ia  neither  steam  pressnre.  nor  vacunm  behind  the 
piston.  The  tube  I  is  fomiahed  with  a  stop- 
cock r,  so  that  the  oommnnication  between  the 
indicator  can  be  mode  and  out  off  instan 
ously  at  pleaauic. 

It  should  bo  mentioned  that  the  drnm  cord 
most  mn  from  ita  point  of  Qitore  to  the  engii 
In  a  direction  exactli/  jiaralUl  to  that  of  the 
{notion  of  tbe  part  to  which  it  is  attached, 
being  then  brought  round  guide  pulleys,  if 
necessary,  to  the  indicator  dram. 

The  instrument  being  properly  screwed  into 
poaitiou  on  the  oylinder,  and  the  dram  Stted 
with  a  paper,  the  cock  c  being  abut,  tbe  drnm 
cord  is  pnllcd  by  the  engine  so  that  tbe  pencil 
in  the  holder  A,  pressing  lightly  on  the  paper, 
datwta  hoiizooUii  line — the  atmosphere  line — 


tbe  engine  being  running  at  its  normal  velocity 
(and  the  friction  dynamometer  also  applied  at 
the  main  abaft  if  loss  by  friction  is  to  be  ascer- 
tained), the  steam  cock  e  is  turned,  and  the 
piaton  spring  yielding  to  pressure  and  vacuum 
alternately,  a  diagram  is  pioduced,  of  whioh  tbe 
ordinates  repreent  to  scale  the  steam  pressure 
it  every  point  of  tho  stroke.  The  general 
Form  for  a  condensing  engine  taken  by  the 
indicator  diagram  is  that  shown  at  m  »  op  q  r, 
where  Ilia  the  atmosphere  line.  For  a  high - 
pressure,  non-coadenaing  engine  the  typical 
form  is  shown  bj  m  ii  optu.  The  pressure  doea 
not  fall  to  that  of  tho  atmosphere  quite,  aa 
tbdre  is  always  acme  back-presanre  oansed  by 
reaistancea  in  the  eihanst  passage,  and  for 
similar  reasons  there  will  not  in  the  condensing 
good  a  vacuum  in  the  cytinder'aa 
there  ia  in  the  condenser, 

J  evident  that  the  parta  of  tbe  indi- 
1  ho  free  from  friction ;  hence  the 
aa  in  the  cylindet  b  is  not  packed, 
but  very  accurately  turned  ;  in  fact,  so  truly 
that  it  mujt  be  oiled  before  it  can  be  intro- 
dncedinto  ita  cylinder,  and  itia  made  nnnanally 
thick,  ao  that  the  capillary  attraction  of  the 
between  it  and  the  interior  of  ita 
cylinder  may  resist  tbe  escape  of  sl«am  around 
its  periphery. 

In  order  to  determine  tho  work  done  in  tbe 
cylinder  the  average  pressure  of  atcam  must 
be  found  from  the  diagram. 

Draw  a  number  of  ordinates  at  eqoal  dis- 
ncea  and  at  right  anglea  te  the  atmosphere 
16  ts,  03  shown  by  tbe  dotted  linea.  Add 
together  the  dotted  ordinates  and  multiply 
by  2,  then  add  in  the  end  ordinates  jb  s  and  p  >. 
and  divide  the  sum  by  twice  tbe  number  of 
spaces  between  tbe  oidinatea.  Thus,  in  the 
figure  there  are  10  inside  ordinates  and  two 
end  ones  and  1 1  spaces.  The  object  of  treating 
tbe  diagram  in  this  manner  is  to  have  the 
ordinatespioperlydistributed.thng  we  virtually 
take  the  mean  of  ni  t  and  the  first  dotted 
ordinate  for  the  Rmt  space ;  the  mean  of  the 
GraC  and  second  ordinates  for  tbe  second  space, 
]  on,  and  then  take  the  mean  of  all  these 
ordinates  for  the  whole  stroke. 
:  the  moat  exact  method  ia  to  take  the 
whole  area  of  the  figure  and  divide  it  by  tho 
length  for  the  mean  ordinate.  Tbe  area  can 
be  taken  by  tha  principle  of  equalising  used 
by  tho  Burrayora,  or,  better,  by  a  pionometer. 

Tbe  mean  pressure  per  square  inch  being 
obtained  for  both  ends  of  the  cylinder,  let  S  = 
stroke  of  piston  in  feet,  N  =  number  of  revolu- 
tions per  minute,  d  ^  diameter  of  piaton  in 
inches,  and^  =  mean  pressure  in  pounds  per 
square  inch  in  tho  oylinder,  then  : 

S.K.y.rf' 


.nd  ii!e  bia  best  judgment  in  each  cue  nitbonl 
Qucb  regard  to  rale  or  precedent. 

So  far  aa  the  catting  action  of  an^  taming  ttnt 
e  concerned,  it  is  safe  to  say  that  if  it  ii  rwidlf 
upported  in  all  auea.  iti  efSsiencv  Kill  lit 
ntiiely  independent  of  ita  position  vith  Ttgud  u 
be  eeatre  upon  whiob  the  work  turoa,  bat  Hoi 
evurthing  depends  opon  the  various  angleaoftt* 
tool,  and  tbe  angle  at  which  it  is  set  with  dig* 
diiim  from  tbe  centre  to  tbe  point  of  th«  Wi, 
wherever  that  may  be,     Figs.  1,  3,  and  3  will  wrr* 


33,m 

Deducting  from  tbia  the  borse- power  shown  as 
given  olf  by  tbe  friction  dynamometer,  tbe 
remainder  will  be  the  power  absorbed  by  engine 
friction. 

This  method  cannot  be  applied  so  far  as  tha 
dynamometer  ia  concern^,  to  direct-acting 
pumping  engines  ;  bnt  the  actual  useful  work 
done  by  such  is  measured  by  tbe  quautity  of 
water  raised  and  tho  height  to  which  it  is 
lifted. 


CnTTINQ  TOOLS- 

PROBABLY  a  mnjurity  of   lathemen   have  a 
very  6na  belief  in  that  old  tradition  of  tbe 
msabine  abop— viz.,  that  to  get  any  igond  reaalls 

"  above  the  centre,"  and  we  often  aeo  a  man  oare- 
tally  act  all  tamtpg  toela  ao,  and  then,  as  if  to 

way,  anmindtul  of  the  fact  that  by  so  doing  he 
Beoorea,  in  the  caae  of  boring  tools  aa  uiaally 
formed  and  ground,  muob  the  sam*  autting  aotion 
aa  would  bBKCored  by  Betting  a  tumLog  tool  below 
icntre.  Tliii  BSme  man  will  prebtbly  take 
considerable  time  and  pains  to  grind  threading 
tools  exactly  to  atandard  gauge,  and  then  "  give 
tbcm  plenty  of  clearance,  and  set  tbem  high,"  ao 
aa  CO  make  them  cut  a  amooth  thread,  never 
stopping  to  think  that  by  u  doing  all  hia  pains- 
taking at  the  grindatono  ur  emery  wheel  goei  for 
naugbt,  and  tbat,  however  nicely  hiagaoga  may  fit 
tbe  tool,  it  will  not  fit  a  thread  oat  by  auch  a  tool, 
as  a  moment'!  Donsideration,  or  a  simple  trial, 
will  easily  abow.  Tbe  fact  aeems  to  he  that  it 
is  far  batter  for  the  meohanic  to  diveit  hii 
mind  of  all  auch  arbitrary  rules,  aa  tar  as  possible 

•  fij  fain.  J,  UiLLKB,  IB  tbe  Amrian  Utchinia. 


Luiple.    In  Fig.  ] 


StMl 


. Daidcr  to  bo  quite  orthodox.    I» 

g.  ■!  we  will  suppose  tbe  aame  loo!  to  have  bert 
Dt  hack  until  when  it  ia  set  juat  level  with  tha 
utre,  the  same  cattiag  angle  ia  seaaredjas  if 
le  of  Fig.  1,  and  io  Fig.  3  we  have  the  same 
ain,  bat  bent  baak  atill  more,  ao  that  to  w 
B  aame  catting  angle  again  it  must  be  Mt  bdv* 


Now  tbia  latter  poaitiou  " 
nan  J,  and  o£  oourae  on  aome 
-bjectionablo ;  bnt  I  don't  b 
louka,  and  the  point  1  wish 


i,  that 


'ill  Bl 


itwonldlx 


with  equal  £ 


Haw,  at  courae  wc  all  know  the  obiec 
Fhieh  oonld  be  brought  against  No.  3,  bo! 
inly  point  which  1  can  think  of  in  which  H  a 
10  in  any  way  interior  to  No.  1  is  tha  faot  tbi) 
t  would  have  more  or  lesa  tendeno^  to  poll  ii>* 
he  work;  bnt  ao  tar  aa  ita  onttuig  action  •• 
lunceraed,  it  must  be  the  equal  of  either  old 
libera,  becaoie  all  anglea  which  iaflQCDcc  i^ 
utting  action   are  identically   tha  some   in  eaak 

The  iheara  of  most  lathes  'are  worn  down  omA 
he  fiateat  neareat  the  head,  and  when  taraiaf 
work  a  little  longer  than  uanal  in  a  lathe  won  ia 
the  carriage,  aa  it  approaobea  the  head,  ii 
let  down' the  amount  of  the  wear,  and  ifweu* 
tool  like  Fig,  1  the  work  ia  tamed  anulleC 


If  ni 


ag  a  tool  aa 


1  Fig.  3,  under  the  same  ei 


a  tbia 


from  tha  aame   oaoae  will  1* 

rger  instead  of  amalleT,  which,  of  ibc 
wonld  generally  be  preferred.  Bat  «ii» 
••  Fig.  2  this  waar   of  the  aheaia  vtU 

* ibia  o9«Dt  upon   tke  wott,»a* 

'--It,  itwouldasamtobetta 
1  if  it  is  to  Ix  aaed  m  • 
taper  attaehrocDt,  it  »  i^ 


beat  of  the  threi 

doubtodly  besti  

with  the  oentre,  where,  for    ceaaan,   pntty  ■•» 
underatood  by  moet  lathemen,  a  .tool  maat  be  ••* 
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MidaU.  3.  ituiilari]  thcead  gftnge,  to  produocui 
kOnnratfl  thread  of  that  form,  wUl  urree  with  me, 
thst  BQch  toola  haT«  a  thIus  txr  ibove  their  ooat. 
Nov,  theie  tool*  iSord  K  good  eXBinple  of  tha 
kdnntAge  to  the  iitheman  o(  thinking  ibont 
what  he  1>  doing,  and  of  the  beat  method  for 
mooompliBhing«|iven  reanlt,  rathm  thin  blindly 
adhering  to  oartaia  mles  ortraditioni.  Strange  ai 
it  will  appeu  to  manj,  it  aui  be  demonitrated 
tbat  ia  order  to  prudnoe  taraw  threida  of 
Rocnrately  ooneot  ahape  with  thsae  toola,  thav 
tnnat  be  aet  aometimea  above,  iometimaa  taval 
with,  and  at  other  timea  below  the  oentie, 
aoocrding  to  the  oonitmctioa  of  the  lathe  in  which 
th^  are  aied. 

To  begin  with,  it  may  be  atatml  u  a  faot  that 
where  ucoraoy  ol  form  of  thread  ia  •onght  there 
ii  nothing  to  be  ninid  by  grinding  thread  toda  m 
M  to  have  top  rake,  or  in  anv  other  way  than  that 
known  aa  level.  Tbia  ia  ao,  beoanaa  in  grinding  a 
thread  tool  the  gauge  mnat  be  applied  aiong  Ae 
catting  edgei  of  lbs  tool ;  and  then  m  Mtting  itin 
thv  lathe,  its  top  face  maat  alwaya  lie  in  a  line 
ndiatiDB  from  the  centre  of  the  wort  and  to  leonre 
this  conditioa  it  mnat  be  aet  either  above  or  below 
the  centre,  aeooiding  aa  the  tool  ii  ground  with 
ita  top  face  having  a  forward  or  backward 
iDolination.  This  ia  made  dear  by  aimply  pUciog 
the  point  of  a  thread  ganga  between  the  thiewla 
of  a  properly  cnt  Borew,  wBen  it  will  be  wen  that 
the  ganga  fila  the  icrew  only  when  it  liea  in  a 
ladioi  line,  as  in  poaicioa  A,  Fig.  4,  and  that  it  will 
not  fit  Bt  all  in  either  poaition  a  or  c.  The  fact 
that  the  ontting  edgea  or  top  faee  of  the  tool  mnit 
lie  in  a  radial  line  being  thna  proven,  we  may  next 
coniider  what  eSect  the  pecnli 


thecc 


e,  when  properly  aet. 


A  SIMPLE  PHOTOGBAPHIC  AITD 
PHOTO  ■  mCEOOEAPHIC  APPA- 
EATUS.* 

A  PHOTOGRAPHIC  ontfit  that  will  do  very 
good  execution  may  be  pnrchaaed  tor  a  few 
dollare,  but  notwithataiiding  the  imall  expenie, 
many  are  deterred  from  making  a  beginnmg  in 
photography  on  iocoant  of  the  first  outlay.  While 
tiiat-alaBB  pbotograpbic  iuatnimenta  can  be  made 
only  by  ma^eia  having  the  greatest  ikill  and  large 
experience,  an  ordinary  camera  that  will  aerve  the 
pnrpoaea  of  the  amateur  may  be  made  by  the 
amateur  bimielf  with  the  expenditure  of  an  in- 
■igniScant  sum  for  materlala.  Figa.  1  to  12  ahow 
a  camera  tube,  box,  and  tripod,  the  materials  of 
which  doat  leaa  than  a  dollar.  Tbe  oonatiaoCion  ia 
within  the  range  of  anyone  having  a  little  me- 
chanical ability.  Tbe  oameraia  intended  for  4  b;  6 
platea,  therefore  the  aiie  of  the  plate  holder  and 
the  focal  length  of  the  tube  will  determine  the 
•iie  of  the  camera  box.  To  avoid  turning  the 
camera  or  plate  holder,  the  box  la  made  iquare,  and 
the  inside  dimenaioni  of  the  plate  bolder  are  aach 
aa  to  permit  of  plaoingChe  plate  either  horizontally 
or  vertically,  according  to  tbe  Bubjeot  to  be  nhoto- 
graphed.  The  plate  holder  ia  5Jin.  iquare  luaide, 
and  ia  provided  with  a  wooden  bank  of  >u£Boieat 
thieknesi  to  auppert  the  hooka  employed  for 
holding  the  plate.  There  are  four  V-ahaped  wire 
hooka,  □,  at  the  bottom  of  the  holder,  two  for 

:_; — .1 id  edge  of  the  plate,  an<' ■       '    " 

nged  higher  up,  for  r 
1  plate;  and  near  the   ..^    ._ 
holder  there  are  three   Z-ahaped  hooka,  a,  oi 
the  centre  tor  engaging  the  end  edge  of  the  plate, 
and  one  near  each  aide  of  the  holder  for  reoelving 
tbe  aide  edge  of  the  plat«.    The  top  of  tbe  frame 
b  Blotted,  and  the  aidea  and  bottom  are  grooved  to 

after  expoaure.    To  the  under  aarface  of  the  upper 

Krt  of  the  frame  of  the  platv  bolder  is  attached  a 
}ped  aprip  of  elaatic  black  olotb,  auch  aa  broad- 
olotb  or  beaver,  which  closea  over  the  slot  of  the 
plate  bolder,  aa  ahown  in  Fig.  10,  when  the  elide 
IB  withdrawn,  and  thna  ahuta  out  the  light.    The 

should  be  made  dead  black,  by  applying  a  varuiah 
made  by  adding  three  or  four  drops  of  shellac 
varniah  to  loz.  of  alcohol,  and  atining  in  lamp- 
black until  the  required  blackneia  ia  secured. 

The  main  frame  of  the  camera  box  is  made 
square,  and  is  aeoured  at  right  angles  to  tbe  base 
board.  The  frame  ia  provided  with  a  narrow  bead 
or  ledge  that  will  enter  the  front  of  tbe  plate 
holder  and  exolude  tbe  light.  To  the  troat,  of  the 
frame  are  secured  four  trapezoidal  pieces  of  paste- 
board, of  the  form  and  size  given  in  Fig.  6.  Theae 
^1 1  — .... J eoured  to  each  other  and 

5  tape,  glued  on  aa 
junk  board,  It  may 


*  From  the  ft«nt(Ac  Amirtau. 


be  nailed  together  with  wirejiaila.  In  thie  manner 
a  pyramidal  box  is  formed  which  ia  strong,  light, 
and  compact.  In  the  amaller  end  of  the  box  is 
fitted  the  bevelled  centrally  apertnred  block  ihown 
in  Fig.  7.  The  aperture  of  this  block  must  be 
made  to  fit  the  camera  tube  ahown  in  Figa.  1  and 
2,  after  having  reoeived  a  lining  of  plush  or  heavy 
felt. 

The  oamera  tube  may  oonaist  of  paper  or  metal. 
Paper  anawers  well,  and  costa  nothing.  The  in. 
temal  diameter  of  the  tube  is  determined  by  the 
diameter  of  the  lenaes.  Ordinary  meniscua  Bpeo- 
taole  lenaea  of  Sin.  focna  are  employed.  Theae 
lenses  are  seonred  in  plaoe  by  paper  ringa,  ahoi —  ~ 
Fig.  3,  the  inner  ringa  being  glued  in  plan,  ._. 
outer  ones  being  made  removable  for  convenience 
in  cleaning  the  lenaea.  The  lenaea  are  arranged 
with  their  oonvex  aides  outward ;  tbe  diatanee 
between  them  ia  liia..  and  in  one  aide  of  ibe  tube, 
half-way  between  the  lenaes,  ia  made  a  slot  to 
receive  the  diaphragma,  ae  shown  in  Figs.  I  and  2. 
Upon  each  aide  of  the  slot,  within  the  tube,  are 
sCDUred  flat  rings,  ahown  in  Fig.  4,  which  logethcr 
form  a  guide  for  the  diaphragms,  aa  ahown  ia 
"■-  2. 

__e  tnbe  is  adjusted  at  the  proper  focal  distance 
from  the  plate  by  temporarily  teenring  at  tbe  back 
of  the  box  a  piece  of  ground  glass  or  Uaoing paper, 
n  exactly  the  same  plane  aa  that  ocDupied  by  the 
ilate  in  the  plate  holder.  The  tube  ia  then  moved 
lack  and  forth  until  a  focns  ia  obtained  whioh 
_bawB  the  image  fairly  sharp  thronghont  tbe  Seld. 
In  arranging  for  a  fixed  foons,  it  ia  perhaps  best  Co 
favonr  the  foreground  rather  than  the  dlataaoe, 
Tbe  tnbe  should  move  with  sufficient  frictioa  to 
pevent  it  from  being  easily  displaced.  By  naing  a 
small  diaphragm,  it  will  be  found  unneceaBary  to 
focua  each  anb^eot  separately. 

In  Fig.  12  IS  ahown  a  combination  of  cheap 
lensee  devised  by  Mr.  Henry  Mead,  which  is  eSeo- 
tive  for  portraitB  and  for  other  clasaea  of  work 
—hen  foouaaing  is  admissible.  It  coniiate  of  two 
leniscua  lenaea,  each  ot  8(in.  foens,  having  their 
luvex  Bides  arranged  outwardly,  and  a  plano- 
moave  lena,  IGin.  foous,  arranged  with  ita  con- 
ive  Bide  againat  the  concave  aide  of  the  outer  lena 
E  Che  ayatem.  The  plano-concave  and  the  rear 
lenisons  lenaes  are  arranged  l^ia.  apart  Dia- 
hragmamaybeuaedasin  the  other  case,  and  a  box 
bout  Sin.  deep  will  be  required. 
Tbe  tripod  la  formed  of  a  triangular  centrally 
apertured  board,  to  which  are  hinged  three 
tapering  wooden  legs,  by  means  of  ordinary  bntt 
hinges,  as  ahown  in  Fig.  11.  The  baae  of  the 
camera  box  is  secured  to  the  tripod  by  means  of  an 
ordinary  thumb  aorew. 

Ttaia  outfit  will  enable  the  amateur  to  oultivate 
hia  tastes,  and  learn  much  about  photography. 
Dry  platea  will,  of  course,  be  need.  They  are 
poonrable  almost  anywhere,  and  are  ineipenaive. 
As  to  the  treatment  of  plates  after  eipOBUre  and 
printing  and  toning,  tbe  reader  ia  referred  to  the 
workaou  the  aubjeol  of  photography.  The  amateur 
who  possesses  a  mtcroBoope  may  arrange  it  for  pro- 
iectioD,  and  may  insert  the  end  of  the  microaoope 
lube  in  the  camera  box  above  described,  after 
eBOving  the  tnbe,  and  project  the  imaged  the 
jiicrosoopic  object  on  the  senaitive  plate,  and  thna 
produoe  good  negativea  of  tbe  objects,  from  which 
prints  may  be  made  which  will  be  interesting  both 
to  the  operator  and  his  friends.  In  photograpbiug 
microscopic  objsole,  it  will  be  ueceaaary  to  employ 
afccntlinBgroundglaaa^and  to  tocna  very  eareiiilly 
by  the  aid  of  ^  nigmhar.    Slow  plates  are  prs- 


detail  much  better  than  rapid  platea. 

expoaure  will  vary  witb  Uie  object,  from  £fte«n 

In  arranging  the  lantern,  microscope,  and  camera 
box,  the  annular  apace  in  the  end  ol  the  eacaera 
box  around  the  microscope  tnbe  ia  stepped  by  a 
black  sloth  wound  loosely  around  the  microaoope 
tnbe.  This  and  other  precantiona  are  necessary 
for  preventing  the  light  from  reaching  the  plate 
■■  --  -^   -'     objeC     -'  "--  -' 


Eoept  a 
i.Wf  H. 


thtongh  tbe  object  and  tl 


PHOTO-BTCHINO    UPON    BOXWOOD       I 
BLOCKS.  T 

SOMS  printers  believe  (as  legarda  the  correctness 
of  the  belief  we  o9er  no  opinion)  that  a  box- 
wood block  print*  much  better  than  any  other 
substance  yet  introduced  as  a  tvpographic  printing 
snrfaoe  ;  beaoe  eiperimeutera  have  endeavoured  to 
produce  typographic  blocka  in  this  material  by 
photographic  agency,  and,  indeed,  witb  some  con- 
siderable degree  of  auccesB.  The  follow  ingmetkod 
of  working  la  of  Ruiaian  origin,  and  ia  equally 
applioable  to  line  aubjecta  and  Co  tint  Bubjeeta, 
provided  that  in  the  case  of  the  latter  the  negative 
IB  broken  np  into  a  suitable  linear  or  other  grain ; 
Tbe  firat  Btep  ia  to  Bll  the  porea  of  the  boxwood 
block  with  inaolublo  carbonate  of  ooppr  bv  meana 
of  two  separata  solnlious,  in  which  it  is  boiled  auo- 
cesBively  ;  tbe  first  solution  being  strong  sulphate 
of  copper,  and  the  second  carbonate  of  aoda.  It  is 
then  scaled  in  water  to  remove  soluble  matter, 
slowly  bnt  thoronghly  dried,  and  a  polish  ia  now 
imparted  to  ita  aurface:  asphalCevamiBb  ia  applied 
to  its  backaud  sides,  and  finally  aeenaitiaed  gelatine 
film  aptcad  over  the  polished  face.  To  do  this  the 
block  is  adjuated  with  the  face  level,  and  the  face 
is  flooded  with  the  following,and  allowed  to  dry  in 

Gelatine 2  grammea. 

Water  16  cnbic  cents. 

DiHolve  with  warmth,  and  add 

ammonium  bichromate  ....     i  gramme. 
The  block  ia  now  exposed  under  a  nesative,  and. 
by  washing  in  warm  water,  tbe  soluble   and  u: 


the  block  BMeped  in  strong  nitric  acid.  The  por- 
tiouB  unprotected  are  thna  partially  changed  to 
nitro-celluloBe,  which,  by  bruibing,  ia  readily  re- 
moved in  the  form  of  a  greeniBh  powder.  To  oom- 
Elete  tbe  process,  the  block  is  dried,  and  briskly 
rushed  with  a  stiff  braah.  The  aaphalte  ia  lastly 
removed  witb  bensine,  and  the  block  is  ready  fw 
press. — Photogmphie  Iftvt^ 


THE   RBSPiaATION    07    WATXB- 

BOATHEV. 
By  Prof.  J.  H,  CoMSTOCK,  Cornell  University. 

AMONGST  the  most  common  inieeta  found  In 
out  smaller  ponds  are  those  popularly  known 
as  "  Water- Boalmsn."  Ot  these,  the  more 
abnndant  species  psitaln  to  two  genera— Corun 
and  Notmttta.  In  each  ot  these  genera  tbe  insect 
carries  aboot  with  it,  in  ita  oonrse  through  Uie 
water,  a  bnbble  ot  al^  whloh  it  uses  far  reapira- 
tion.    At  one  time  I   kept  for   a      —"      "- 
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pFrind  leveral  ai^naiia  oontaiDicg  these  imects 
upon  tba  table  wlicre  I  WM  working.  Some  inter- 
ettJDg  pbenoDtena  Doniiected  with  their  respiratiun 
ittraoted  my  attention.  Other  dntie«  interfered 
with  the  Bompletiun  of  my  obaervntioni,  and  1  now 
pobliih  Ihia  DOt«  merely  Ut  call  the  atteatiua  of 
other  sUoiTen  to  the  aubjoot.  The  habits  of  tbe 
two  geaera  are  very  diflercQt.  In  each  the  insect 
eomeii  to  the  Borfaee  of  the  water  at  interrali  to 
obtain  a  iapp1][  of  fceib  air  ;  but  in  the  oue  of 
Ccrisa,  inhabiting  wcl1-n(!rBted  water,  this  does  not 
■eem  to  be  abiialutelj'  neeesury.  The  favonrite 
■ttitade  ot  the  species  of  this  gaaii>  when  attest 
ii  olin^ng  to  aonio  object  near  the  bottom  of  the 
Oqnariiim ;  here  they  will  remain  for  long  periods, 
evincing  do  desire  to  rise  to  the  aarfnce.  The 
TentcoJ  Mpeot  o£  the  body  at  «uch  times  is  covered 

nndtheprothorui,  &Ddtbat  betH-eeD  the  prothar&i 
and meaothoiaj. are  aUo  hlled  withair,uwell  asa 
■paoa  beneath  the  wingi.  But  the  qnaatitjof  air 
tbo^  oarriod  ibont  by  the  insect  ia  inBoffiuient  Co 
acooantfur  tbe  long  period  doting  nhioh  It  remains 
beneath  the  lurfooo  of  the  witer.  By  obsetriog  B 
Cii'iJi  when  anchored  near  the  bottom  of  a  pond  or 
aquarinm,  it  will  be  seen  that  it  clings  by  meinaof 
its  anterior  legs,  and  that  the  posterior  lees  arc  ei- 
tended  lateraljy  and  are  freqoently  moved  aa  when 
awimming.  The  retnlt  of  this  movement  is  to 
oanic  a  oarcent  of  water  to  piss  over  the  film  of 
■iron  the  Tentral  side  of  the  body.  In  thiewsy 
the  air  may  be  purlRedaa  if  ins  traaheal  gill.  I  was 
sonfirmed  in  the  opinion  that  thii  air-film  fanc- 
tluus  aa  a  traoheal  gill  in  tiro  wuys  :  first,  when 


red  with  the  darability  of  the  electrodes.    Tho 

6  of  plates  is  the  point  of  vital  interest ;  when 

are  asked  what  the  life  of  a  storage  battery 

ly  be,  we  at  once  think  of  the  plates  and  almost 

lore  everything  elsej    and  we  feel   moally  oon- 

'Hed  atiotLt  the  positive  plates.     We  have  uready 

plained  lome  of  the  aanses  which  destroy  the 

litive  plate^  and  we  have  shown  that  the  treat- 

iQt  of  aeoondary  batteries  baa  as  much  to  do  with 

lir    durability  as  metboda    of  construotion    or 

quality  of  materials.    Thick  plates,  for  instance, 

__.  1 — J  ._  i^t  longer  than  thin  ones;  this  is 

when    it    is    remembered    that 

98   plaoe  upon  the  metallio  snpport, 

>gx.  weara  oat  m  time.      This  corrosion  proceeds 

linly  from  tho  surface  inwards,  and  the  internal 

parts  of  a  thick  plate  are  protected  to  a  great  ei- 

tenb    by    tbe  loass  of   superincumbent    material. 

Thick  plat«s  oSer  an  advantage  if,  firstly,  the  cost 

-'  —  iterial  j»  much  less  Iban  the  oost  of  manufao- 

and  secondly,  if  weight  and  space  are  of  little 


tt  of  the  air  is  carried  beneath  the  i 
"  b  the  ■ 


;  thasi 
andii 


not,  therefore,  porificd  to  any  uoniiderable  extent 
by  tho  free  gases  in  the  water.  Correlated  with  this 
are  habits  very  different  from  those  of  Coriio,  The 
fiaicnrclii,  when  at  rest,  almost  innkriably  fioats 
with  the  tip  of  its  abdomen  projecting  from  the 
watai,  ia  order  that  it  may  easily  change  the  air 
under  its  wings.  In  order  to  demonstrate  thenecea- 
HJty  for  Nalwiecia  to  oome  to  tbe  satlace  fre- 
quently, I  placed  specimens  in  a  closed  vessel 
thrangh  which  fiesb  water  was  allowed  to  ran,  but 
BO  MTinged  that  the  insects  ooaldnot  reach  the  open 
air.  They  madofraotic  efforts  to  push  the  tips  of 
their  bodies  fruiu  the  water.     Failing  in  this,  tbe 


e  winiB  in  si 
^ralsiJeoft); 


jDnlaledoD  the  ventralsiJeof  the  body,  where  it  at 
£rst  formed  a  bubble  of  considerable  size.  This 
bubble  was  kneaded  by  the  legs,  and  thus  broken 
0  many  Gmall   globules    interspersed  with 


mergenoy,  avail  itself  of  a  method  of  purifying  its 
upplyof  air,  whieh,  with  the  Coriia,  is  normal,  1 
oubt,  however,  whether  the  ft'utoarcia  could  teen 
'.tnii  alive  in  this  way  for  a  long  period.— .l;ncr>- 


THB  DURABILITT    OF    STOBAaE 
BATTERIES." 

By  A.  RBCKEKZAUK. 

WHES  speaking  of  the  durability  of  batteries, 
wo  have  to  consider  separately  tho  age  of 
pj?itive  plates,  tho  age  of  negative  plates,  and  thi 


age  of 


'S>e  b 


te  may  ai 
ug.    For 


receptacles.  As  regards... 
laiier,  we  uaiH  lu  Lake  into  consideration  the  kind 
and  qaality  of  the  material  of  which  the  boxes  are 
maile  ;  if  these  are  of  tooghened  glass  which  is 
sever  exposed  to  extremes  of  temperature,  and  if 
the  same  are  Dot  ronghly  handled  or  knocked,  then 
J  assume  that  suuh  receptacles  are  everlaat^ 
ary     purposes     glass    cells    are 


tbe  aame  are  miliwd  for  looomotivo  purposes,  then 
glass  is  not  a  reliable  material,  and  wood  or  hard 
rnbbeiis  substituted.  Wooden  boxes  are  easily 
attacked  and  destroyed  by  the  acid,  therefore  it  ts 
cn^tomary  to  liae  them  internally  with  pure  sheet 
lead  carefully  burned  at  tbe  joints.  Such  boxes 
■re  generally  made  of  teak,  or  other  bard  wood, 
whiob   is  not  liable  to  warping;  when  boiled  in 

Earaffin  wax  and  pitched  inside  before  the  lead 
uing  ia  fixed,  wooden  cells  will  last  along  time 
— several  years— if  kept  dry  and  clean  eiternilly. 
Sometimes  hard  rubber  or  ebonite  boxes  are  used  ; 
bnt  thece  are  more  eipenaive  and  less  airoog  than 
wooden  ones.  Boxea  hare  alto  been  made  of  an 
■Hoy  ol  lead  of  tolerable  stiaoeas,  and  many  other 
miteriali  have  been  tried  with  more  or  less  «uc- 
oeu.  In  any  case,  the  durability  of  aucbreoep- 
tades  will  be  found  of  minor  consequence  it  oom- 


*  £(traot«t  fmm  a  isilH  of  artlolea  In  Che  Einlrlcal 


i  the 


The  I 
t  of  1, 


of  m 


d  the  ' 


nay,  h< 


might  h 


t  it  ii 


pi atea frequently  ti 

their  volume.    Weight  and  space  are  of  the  otmost 

a  secondary  batteries  used  tor  eleotrio 

ita,  and   in   such   caaes   we  make  the 

plates    as  light  aa   compatible  with  strength  of 

-■-ucture,  almost  irrespeotive  of  the  oost  of  labour 

i  the  price  of  lead.      Here  we  have  to  take  into 

Muat  tbe  energy  continally  wasted  in  propetling 

!  battery  along  with  tbe  vehicle  it  propels,  and 

?  point  of  economy  it  reached  when  tbe  depre- 

,Uon  of  the  battery  equals  the  oost  of  the  motive 

power  which  is  spent  in  this  auto-propulsion.      By 

casing  the  weight  of  material  we  reduce  the 

ity  of  the  plates,  or    the  rate   at   which  the 

mt    ia    ooDsumed,    and     the     life    of    the 

plates  is  to  a  great  extent    piopottional    to    the 

UDt  of  work  done.    In  every  instance  we  reach 

rtain  limit  which  has  to  be  oonsidered  with 

renoo  to  any   partioular  application.    If  the 

frequency  with  which  plates  have  to  be  renewed  is 

to  cause  little  inconveaiance,  thenonestage 

dnrability    difficulty    has    been  overcame. 

Frequent  renewals  do  not  eanse  a  deal  of  incon- 

itically  carried  out,  as  would 

.._ iways,  bnt  in  eleotrio  light 

installations  maab   aauoyance  ie  likely  to  result 
igh  snch  a  prooesa,  therefore  it  is  advisable 
al  grounds  to  produce  durable  and  strong  pli 
batlonary  purposes. 

:™J.7%    ,:rr„„    \r»,le     o/    £,«r-7y.— Let 
I  a  rough   calculation  to   show    the    lelal... 
losses  which  occur  in  the  case  of  tramoara  propelled 
ige  batteries,  leaving  or-   "-- 


question 
of  conve 


We  as 


le  that  tho  t 


ton  when  the  car 
is  in  motion,  and  that  it  takes  lODlb.  per 
it   in   motion ;  furthermore,  that  there 
easy  gradienu  and  curves  which  demand 
force  of,  say,  fiOlb.  per  ton  ;  we  may  get  a 
of  abont  5'.'lb,  per   ton  throughout   an 
track  when  rnnuing  at  the  rate  of  sevei 
hoar.    Tbe  saving  of  one  ton  weight  in  tho  shape 
of  secondary  batteries  would  under  the  above  <-~~ 
ditions   repreaent  a  saving   of      '        x   '   x 
*  UO   X   33,01 

=  -97  horse-power  applied  at  the  driving  wheels. 
If  we  allow  eSciencies  of  80  per  cent,  i-  -' 
gearing,  80  per  cent,  in  the  motor,  75  per  o 
the  aocumalator.  and  DO  per  Dent,  in  tbe  gene 
dynamo,  then  we  have  a  total  efficiency  of 
3.'l  per  cent,  between  the  driving  wheels  and 
tho  steam  engine  ;  therefore,  in  order  tt 
produce    the    aliove     tractive     force     upon    the 


lower  from  the  prim 


r  say  3 


The 


L    large 
lueutlv   < 
will  be  V 


e  of  ooal,  of  labour, 

of  the  engine  ;  but  we 

,m  horse-power  at  £]1 

iocs,    inolusive    of    all 

conaequentl 

day,  will   be   worth  iK  sterli 
For  this  smonnt  of  money  we  can  purchase 
tons  of  new  lead  at  the  present  prices,  or  we  may 
employ  thia  sum  in  paying  wages  for  labonr.  Poor- 
peace   per  plate,  for  instanae,    paid   for  eastini-. 
pasting,  and  tixing,  may  be  a  fair 
and  the  amount  stated  above  (£3U)  wonlcj 
rate  suffice  for  the  conversion  of  2,H;t}  old 
plates  into  new  ones.     By  saving  weight 

Kwer,  and  the  point  of  economy  is  rcacbe 
ve  hioled  before,  when  the  energy  waste 
polling  the  aconmulator  of  a  car  equals  the  o 


npro 


[placing  , _    . 

the  entire  quantity  ot  lead  originally  put 
plate,  although  the  weight  o£  a  worn-out  [ 
practically  the  same  as  that  of  a  new  one  ;  there 
la  Deceaaarily  some  loss  in  the  reconversion  of  per- 
oxide and  snlphate  into  metallic  lead  which  may 


be  valued  at  heh 


re  of  la 


tn  30  and  40  per  oeot.  in  aaatj, 

'     tel  nsed  in  the  f  stnaen, 

B  approximate  only ;  tha 


i  tael  I 


All  the  u o rr 

:act  ralnea  can  only  be  aaoertaiced  wl 

factors  are  known,  and  among  the  principal  tietort 
I,  firstly,  tbe  sue   and  total    weight  of  a  ear; 

secondly,  the  nature  ot  tho  road  and  tbespMdta 

■--  -ipplied;  thirdly,  the  nnmber  of  cars  supplisd 
one  charging  station  ;    and  lastly,  tbe  east  <d 

fuel,  labour,  and  alt  neccisary  materials. 


THE   TECHNICAIj    INSTKUCTIOH 
BILL. 

THE  Uovemnient  Teohnioal  Inttraotion  KH 
has  been  published,  and  the  fullowingii 
a  liiuini  of  ita  provisions; — Tlio  "local  antboii^' 
that  IS  to  put  the  measure  in  motion  U  the  S^wl 

1,  or  in  a  borough  where  there  ia  do  Schul 

Board,  the  couucil.  lu  districts  which  ar«  ootsid* 
boroughs  and  have  no  School  Boards  do  pioviiici 
whatever  appears  to  be  made  for  eatablahiii| 
technical  schools.  The  first  atep  is  for  thia  tocJ 
authority  to  pass  a  resolution  tbat  it  ia  eipoliat 
■ )  provide  for  supplementing  by  teotmial 
istrnotion  tbe  elementary  odueatiun  auppbJ 
1  its  district,  and  for  that  pornose  It  pit 
1  force  the  provisions  of  the  Bilt  The  protu- 
ion  ot  the  ratepiyera  oonsiata  in  thn  provuia 
bat  thereupon  any  fiO  persona  entitled  to  voteit 
.he  election  of  members  of  tbe  local  authority,  at 
one-third  of  the  total  number  of  those  peiwai, 
ly  require  a  poll  to  be  taken  aa  to  oairjing  the 
resolution  into  effeoL  This  poll  will  be  by  balluL 
Ls  far  aa  passible  Like  that  of  a  contedal 
flipal  election  ;  the  votera  being  thoseentilleJ 
te  at  the  election  of  the  School  Board  or  lia 
oouooil  aa  the  oase  may  be,  and  each  peiHd 
having  one  vote  only,  li  the  Teaolniion  be 
negatived  at  the  poll,  itmay  not  be  agaia  proponJ 
until  after  the  expiration  of  a  year.  Fur  Loulaai 
special  schema  Is  promised  by  Sir  W.  Han  Dyk<, 
but  it  is  not  yet  inserted  in  the  Bdl.  If  a  r«- 
solution  is  not  negatived,  the  powera  of  the  local 
authority  are  to  be  these  : — (1)  To  provide  tech- 
nical schools  for  its  district ;  or  (,'i)  to  combine  wi'.k 
any  other  local  anthority  tor  the  purpoce  of  ptu- 
vidiug  technical  schools  common  to  the  districts  (^ 
both  authorities  ;  or  (3)  to  contribate  toward]  tbs 
maintenanoo,  or  to  the  provision  and  nasdatenaaa^ 
of  any  technical  school;  or  (4)  to  make  nuk 
arrangements  as  may  seem  expedient  ta  H  ia 
supplementing  by  technioal  instractioQ  the  ia- 
Btruction  given  in  any  public  elecDontary  school 
in  its  district.  As  to  what  ia  to  be  incloded 
in  "  technical  inatruction,"  that  is  practioliy 
left  to  the  decision  of  the  Scienoe  and  Art 
Department.  In  the  Bill  it  IB  defined  al 
instruction  in  the  branches  ot  acienoe  and  art  wilt 
reapeot  to  which  grants  are  for  tho  time  beml 
made  by  that  department,  or  in  any  other  subject 
which  may  for  the  time  being  be  saaciioned  bj 
the  department;  and  a  "technical  school' in- 
cludes not  only  a  acbool,  but  also  a  department 
of  a  school,  which  is  giviog  teclmical  inilmcitiua 
to  the  satisfaction  of  the  Department  of  ScienM 
and  Art.  The  conditions  under  which  sohoolt 
are  to  be  coadnated  are  those  apeaified  in  tli* 
minutes  of  the  Science  and  Art  Department  ui 
force  for  tbe  time  being  and  required  to  b<  fid- 
filled  in  order  to  obtain  a  grant  frum  the  depart- 
ment ;  but  a  minute  whiob  is  not  Dow  in  fora  il 
not  to  be  deemed  to  be  so  for  tbe  purposes  cf  tlit 
Bill  until  it  has  lain  a  month  on  the  lalile  ot  butt 
Houses  of  Parliament.  Thus  tbe  working  out  iJ 
tbe  scheme  is  left  almost  wholly  to  the  Depuv 
mrnt  of  Science  and  Art. 

When  onue  a  local  authority  baa  started  a  techiii- 
cal  school  it  cannot  discontiaae  the  school  at  its 
own  discretion.  In  ordn'r  Us  do  ao  it  moat  tatiifj 
the  Science  and  Art  Department  that  the  achoul  it 
unnecessary.     It   ia   required    to    keep   its  schoiJ 

powers  aa  a  school  board  now  has  fur  prcvidiiif 
sufficient  school  accommodation  for  ita  ditlricL 
But  aa  the  administration  of  the  Bill  u  iDUuslel 
to  the  Science  and  Art  Department,  that  drpirt- 
ment  ia  in  these  matters  snbKtitnted  foe  the  E.laca- 
tioa  Department.  With  the  sanction  af  the  fannd 
department  two  or  more  local  authoritiea  nuyentei 
into  any  agreement  which  may  be  neceasaiy  fat 
carrying  into  effect  a  resolution  under  the  Bill- 
And  the  agreement  may  provide  tor  the  appcint- 
ment  of  a  joint  body  of  managers,  tor  tbe  propot- 
tiou  of  the  contributions  to  be  paid  by  th> 
respective  authorities,  and  for  any  otfaei  matters 
which,  in  the  opiaion  ot  the  department,  Kt 
necetaary  for  carrying  it  out.  And  where  there  is 
ao  ordinary  technic^  school  in  the  djstriet,  tbi 
managers  are  aathcrised  to  make  an  acrangeBCst 
with  the  local  authority  for  tranaterring  Ihail 
school  to  it,  the  provisiona  of  section  ^  of  tk« 
Elementary  Edncaiiun  Act  of  1870  being  made  ta 
apply. 

Tue  expenses  to  be  incurred  by  a  local  aotlMcity 
in  these  raatiers  are  to  be  defraved  oat  of  Ike 
"local  rate,"  that  is,  the  school  fund  where  thsta 
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I  than  fi  Aomlfas  bocoagh 
at  no  pajmant  ia  to  b« 
-'  -   loholar  trntil 


»  Khool  baud,  uid  wbai 
fund  or  boroagh  rate.  1 
— -'-    -itof  thar'-  '- 


Tha  knowledge  required  foi  thja 
•tandud  ii,  it  ma;  ba  noted,  (1 )  in  leading,  to  read 
a  paiaage  from  one  of  Shaikatpaare'i  hiitorioal 
plan,  or  from  umie  other  gtandud  intbor,  or  from 
khiitorir  of  Baglandj  (!)  in  writing,  a  ifaort  theme 
or  letter  on  an  eaiynhjaat — apalling,handwritiDg, 
mnd  oompoaition  to  beoonaidarad  (at  the  diaoretion 
of  tfag  irupeotor  an  eiareiae  ia  diotatlon  ma;  be 
•nfaatitatedforoompoiition) ;  and  (B)  in  arlthmatia. 
fi«ationa,  vulgar  and  deoimal,  iimpla  proportion, 


and  aimple  intarcit. 


PEINOUEHA  OF  ALTEBNATIHG 

CUKRXXTS.* 

Bf  Prof.  Blihu  Tbokbon. 

THB  aoUona  prodaoed  and  prodaoible  by  the 
■goDO;  (d  alternating  enrrent*  of  oouiderable 
«narK7  are  aaanming  neater  importaooe  in  the 
eleotlio  arte.  I  mean,  i^  ooone,  hi  the  term  alter- 
nating oorrenti,  onnenti  of  eleotdoitj  ravened  at 
firegatnt  ioterTala,  ao  that  a  poaltlre  flow  ia  eno- 
OMded  bj  a  negativa  flow,  and  that  again  b;  a  poei- 
tive  Sow,  iDoh  ravartala  oconrring  many  ttmea  in  a 
•eoond,  (o  that  tha  carve  of  onrrent  of  alaotromotire 
foroa  will,  if  plotted,  be  ■  wave  line,  the  amplitude 
of  whioh  ii  the  arithmetieal  inm  of  the  poaitive 
■nd  negatire  maxima  of  cnrrant  or  alaotro-motiTe 
toroejaa  the  oaae  ma;  be,  while  a  horiioata]  middle 
lln«  joins  the  aero  pointa  of  onrrent  or  eleotro- 
notive  forea. 

It  ia  well  known  thatinoh  a  current  paiaing  in  a 
Mil  or  osndnotor  laid  parallel  with  or  In  indactlvg 
relation  to  a  leiiond  coil  or  eondaotor,  will  indnoa 
in  the  aaoond  oondnotor,  if  oa  open  oironlt,  alter- 


I  Da  oloied  or  joioed,  alternating  onrrenta 
le  rh;thm,  period,  or  pitob,  will  oiroolate 
mtmioA  Dondaotor.  Thia  ia  the  action  ooonri  .„ 
•o;  indnation  coil  whole  primary  wire  ii  travened 
fcy  alternating  oorrenta,  and  whoaa  aeoondar;  wire 
ia  cloied  either  upon  itealf  directly  or  through  - 
raaiatanae.  .  What  I  deaire  to  draw  attantion  to  i 
Uw  preaast  paper  are  the  maohanioal  aotiona  ( 


attraotion  and  rcpnliion,  which  will  be  eihibited 
between  the  two  coadnctoii,  and  the  novel  reanlta 
which  ma;  be  obtained  by  modification!  in  the  re- 
lative diipocittoDs  of  the  two  oonductora. 

In  1884,  while  preparing  for  the  International 
Blectiical  Exhibition  at  Philadelphia,  we  had  oc- 
caaion  to  conatmct  a  large  electro- magnet,  Che 
ooraa  of  which  ware  aboat  6in.  in  diameter,  and 
about  Min.  long.  They  wore  made  of  bun^ea  of 
iron  rod  of  abont  f^m.  diameter.  When  complete, 
tha  magnet  waa  energiaed  by  tha  cnnent  of  a 
dynamo  giving  continuona  onrreata,  and  it  eibi- 


blted  the   nana!   powerful   magnetio   effeota, 
waa    toond   alio  that   a  diaa  of  ihaat    oopp.., 
of  abont  one-aiitMnth  Ineb  tbickneaa,  and  lOin.  in 


itarded  by  tha  development  of  onirenta  in  the  din 
one  to  ita  movement  in  a  itioDft  magaetio  field,  and 
whiiih  cniretita  were  of  oppoei^  direction  to  thoae 
on  the  ooila  of  the  magnet.  In  fact,  it  waa  impoa- 
■ible  to  itiike  the  magnet  pole  a  abarp  blow  with 
the  diac,  even  when  the  attempt  wag  made  bv 
holding  one  edge  of  the  diac  'n  the  band  and 
briagin^  it  down  forcibly  toward  the  magnet.  In 
attempting  to  raiie  the  diac  ()aicl>ly  off  the  pole. 
a    aimilar    hat    oppoaite    action      '    — "' ' 


Pig.  4. 


movement  took  place,  ahowing  tha  davelopment  of 
oarrenta  in  tbe  tame  direction  to  tboae  in  the  coil* 
of  the  magnet,  and  whioh  cnrrenti,  of  conne, 
wonld  canie  attraction  aa  a  remit. 

The  eipariment  waa,  however,  varied,  aa  in 
Fig.  1.  Tha  diac  D  waa  held  over  the  magnet 
pole,  M  shown,  and  the  onrrent  in  the  magnet  ooila 
cot  off  b;  ihnntin^  Ihem.  There  waa  felt  an 
attraotion  of  tha  duo  or  a  dip  towards  tha  pole. 
The  onrrent  waa  then  pnt  on  by  opening  the  ihnnt- 
ing  switoh,  and  a  rapnlaive  aotion  or  lift  of  the 
diacwaa  felt.  The  actiona  joit  deacribed  are  what 
would  be  expected  in  aucb  a  caae,  for  when  at- 
traction took  place,  ourrente  had  oeen  induced  in 
the  diac  D  la  tha  aame  direction  as  those  in  the 
magnet  eoila  beneath  it,  and  when  repuliion  took 
place  the  induced  current  in  the  disc  waa  of  oppo- 
site characlar  or  direction  to  that  in  the  ooila. 

If  ow  let  oa  imagine  tha  current  in  the  magnet 
ooila  to  b«  not  Only  cut  oil,  bat  raversad  back  and 


forth.  For  tha  reaaocs  just  given,  wo  will  find 
that  the  disc  D  ia  attracted  and  repelled  altematel  v ; 
for,  whenever  the  oarrenta  indaoed  in  it  are  of  the 
same  direation  with  thoaa  in  the  inducing  or 
magnet  ooil,  attraction  will  eusne,  and  when  the; 
are  oppoaite  In  direction  repalaion  will  be  pro- 
duced. Horeovar,  the  repnlaioa  will  beptodnced 
when  the  ourrent  in  the  magnet  coll  is  rising  to  a 
maiimum  in  either  direction,  and  attraction  will 
betheratolt  when  the  cnrrent  of  either  dlreotion 
ia  ^lingto  lero,  sinoe  in  the  former  oase  oppoaite 
onrrenta  are  iodnoed  in  the  disc  D  io  aoocrduoe 
with  well  known  laws,  and  in  the  latter  ease  onr- 
renU  of  tlie  Mue  diTMtion  wlU  exist  in  the  diieD 


dnstor,  or  b;  a  eloeed  coil  of  bare  or  insu- 
lated wire,  or  by  a  series  of  disoa,  rings,  or 
coils  aupsrposed,  and  the  resolts  would  b«  the 
aame.  Thna  far,  indeed,  we  have  nothing  of  a 
partlctllarly  novel  aharaeter,  and,  doubtleaa,  other 


have  mailc  very  similar  ei^iimeata 

■uu  noted  similar  rcsnlls  to  those  deacribed. 

The  account  jnst  given  of  the  effects  produced 
by  alternating  currents,  while  true,  is  Dot  lb* 
wbola  truth,  and  jnst  here  we  ma;  snppleaient  it 
by  the  following  statamenls;— 

An  alternating  carrent  circuit  or  coil  repels  and 
attracts  a  clcaed  circuit  or  coil  plactd  in  direct  or 
magnetic  inductive  relatioa  therewith  ;  bnt  the 
repnlaivc  eflect  ia  in  exoeas  of  the  attractive  effect. 

When  the  oloaid  eircnit  or  coil  ia  to  placed,  and 
is  of  such  low  realatanoa  metal  that  a  oomparatively 
Urge  current  can  citcolate  as  an  iDdnoed  current, 
BO  aa  to  be  aobjeet  to  a  large  salf-indDcUon,  the 
rapnlaive  far  exoaeda  the  attractive  effort. 

For  want  of  a  better  name,  I  ahall  call  thia  axceaa 
of  repnlaive  effect  tha  "  eleotro-indootlve  repalaion  " 
of  the  ooila  or  c  iron  ita. 

This  preponderating  repulsive  eSect  may  ba 
Dtiliaed  or  may  show  its  presenoe  by  producing 
movement  or  preiinre  in  a  given  diieetion,  by  pro- 
ducing angular  deflection  aa  of  a  pivoted  (hmv,  or 


by  producing  oontinoous  rotation  with  a  properly- 
organiaed  structure.  Borne  of  the  simple  devicea 
realising  the  oonditiona  I  will  now  deaotibe. 

coil  traveraed  by  alternating 
copper  Daae  or  tnbe  snrronnding  it, 


ing  the  oond. 
Pig.  a,  C  i, 


is  fairly  maaaiva,  and 
,      Ther- 


epalsive  action,  tending   to  fonn 
Inetora  apart  la  an  axial  line.    The 


dnetora  apart  la  an  axial  liaa.  The  part  B  may  be 
raplaoed  by  ooneantrio  tubes  alid  one  in  the  other, 
or  by  a  pile  of  flat  ringa,  or  by  a  cloied  coil  ot 
ooarse  or  flne  wire  Inanlated  or  not.  If  the  ooll  O, 
or  primary  coil,  ia  provided  with  an  iron  core  sush 
as  a  bundle  of  fine  iron  wires,  the  affects  are 
greatl;  increased  in  iuteniity,  and  the  repulsion 
with  a  strong  primary  cnrrent  ma;  become  qnita 
vigorous,  man;  pouDda  of  thrnat  being  produoiUe 
by  apparatus  of  quite  moderate  site. 

The  forms  and  relations  ot  the  two  parts.  C  and 
B,  ma;  be  greatly  modified,  with  the  general  result 
ot  a  preponderauoe  of  rapnlaive  intlaa  when  tha 
alternating  currents  cironlate. 

Fig,  8  show!  the  part  B  of  an  internally  tapered 
or  ooued  toim,  and  C  ot  an  externally  coned  form, 
wound  on  an  iron  wire  handle,  I.  The  action  in 
9  analogoui  to  that  of  a 

, e,  except  that  repalaion, 

and  not  attraction,  is  produoed,  while  that  of  Flg.tt 
is  more  like  Che  action  ol  tapered  or  oonioaily- 
wound  solenoids  and  taper  oorea.  Of  eoom.  It  ia 
nnneeessary  that  both  be  tai^erad.  "©a  ««*.<». 
■ft^  ^h&vn%  ^  <im^^  Vi  iiiis!ift:\  '^u^   -mw  <A- 
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action  aod  the  amonut  of  Tepnliiva  effort  eziitiag 
mt  diSsTent  parti  of  the  laoge. 

Id   Fif.  4  the  'unngement  is  modified  ao  that 
the  ooil  C  ii  oatiida,  and  the  oloied  bind  or  elrsait 


B  iiiaide  and  aroonil  the  ooie,  L  Eleotro-lndnotiTe 
lepulaion  ii  produMd  a>  before. 

It  will  be  evident  that  the  reprUaive  aotiooi  w 
not  be  meohaniully  maoifetted  by  axial  muveme 
or  aflort  vrhea  the  electrical  middlsi  of  the  ooili 

oironiti   are  ooineident.      In    oylitidrioal  ooila 

wbloh  theonrrentii  naif^nmly  distributed  through 
all  the  parta  of  the  oondaotor  aeotion,  what  I  hare 


term  the  alectriDal  middle  or  the  oentre  of 
graritj  of  the  ampere  tnma  of  the  Doila  will  be  the 
plane  at  right  aDslee  to  ita  axil  at  its  middle,  that 
of  B  and  C,ia  Tig.  «,  being  indicated  by  a  dotted 
Uoe.  To  repeat,  then,  when  the  oentrei  or  centre 
plane*  of  the  condnotora.  Fig.  4,  eoincide,  no  indi- 
cation  of  eleotro-inditBtiTe  repnliion  ie  given, 
beoaui*  it  ii  mntnallj  balanoed  in  all  diieetloni  i 
bnt  when  the  ooili  are  diaplaaed,  a  lepnlaion  ii 
manifeated,  whiah  reaches  a  mutimnmat  a  position 
depsndinff  on  the  paonliaritiei  of  proportian  and 
diibibntion  of  onrrent  at  anj  time  in  the  two  oir- 
onita  or  oondnoCora. 


Uii 


a  the  waya  of 


»  my  pnrpoie  now  to  i 

determining   the    distribution    ... 

meohanioal  effacti,  aa  that  would  extend  the  pre- 
aent  paper  muoh  beyond  ita  intended  limit.  The 
form*  and  relative  arrangement  of  the  two  con- 
dnoloia  may  be  greatly  varied.  In  Fig.B  the  parts 
are  of  equal  diameter,  one,  B,  being  a  oloaed  ring, 
and  the  other,  C,  being  an  annular  ooil  plaoed 
parallel  thereto  ;  and  an  iron  oore  or  wire  bundle 

oieaaes  the  repnlaiTa  action.  B  may  ha  limply  a 
diiDOr  pUte  of  any  foim,withant  greatly  affecting 
thenatnreot  the  action  produced.  It  may  alao  b« 
eonpoied  of  a  jiile  of  eoppe:  washera  or  a  ooil  of 
wire,  aa  before  indicated. 

An  arrangement  of  parte  aomewbat  analogona  to 
Ulat  of  a  horaeahoe  electro-magnet  and  armature 
ii  ihown  in  Fig.  6.  The  altemating  onirent  ooila, 
CO,  are  wound  upon  an  iron  wire  bundle  bent 
into  n  form,  and  opposite  its  polea  ia  plaoed  a  pair 
(it  thiok  copper  diaoa,  BB',  whioh  are  attracted 
and  repelled,  but  with  an  eioeaa  of  repolalon  de- 
pendlig  on  tbeir  form,  thicknea,  it 


woaaa  tbereon,  tlie  maertion  of  a  heiTy  copper 
plt^  B,  iBto  tb»  »lot  or  diTidtd  portioa  of  tbe 


ring  will  be  opposed  by  a  repnliive  eSort  whL_ 
altemating  enirente  paaa  in  C.  Tbii  waa  the  firil 
firm  of  deviee  in  nbioh  I  notioed  the  phennmeui 
of  repulaive  preponderance  in  qneation.  The  tei 
denoy  ia  to  thrnat  the  ptate  B  out  of  the  alol : 


the  rin^  eioepting  only  when  it*  centre  is  ooinoi- 
dent  with  the  magnetic  azli  joining  Uie  poles  ol 
the  ling  between  whioh  B  ia  placed. 

If  the  axes  of  the  conductors,  Fig.  6,  ar 

coincident,  but  displaced,  as  inFig.  8,  then, besides 
a  simple  repulsion  apart,  there  is  a  lateral  oom- 
Donent  or  tendency,  as  indicated  by  the  arrowi, 
I  the  experiment  illnstiated  in  Fig.  9. 


Aki , 

Here  the  dosed  eouduotor 


™"'  ft JB i ^11 ^ 

^/  I i I  JS._-X 

: — r. — 1— ^I ..  J ...  t — !„..«.._.■...  j: 


jundle.  _  _  _     _ 

lentre  ut  the  coil  C,  ao  that  ita  axis  will  be  in  the 
niddle  plane  of  C,  transverse  to  the  core,  as  indi. 
oated  by  the  dotted  line.  This  leads  ua  at  once  to 
"lather  class  of  actions — i.e.,  defiective  actioae. 
When  one  of  the  oondactora,  aa  B,  Fig.  ID,  com- 
posed of  a  disc,  or,  better,  of  a  pile  of  thin  copper 
diicB,  or  of  a  closed  coil  of  wire,  is  mounted  on  an 
axis,  X,  transverse  to  the  axis  of  coil  C,  through 
which  coll  the  alternating  current  paasea,  a  deflec. 
tion  of  B  to  the  position  indicated  by  dotted  lines 
will  take  place,  unless  the  plane  of  B  ia  at  the 
stert  exactly  coincident  with  that  of  C.  If  slightly 
inclined  at  the  start,  deflection  will  be  oansed  as 
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stated.  It  matter*  not  whether  the  coil  G  inolose* 
the  part  B,  or  be  inclosed  by  it,  or  whether  tbecoil 
C  be  plvotml  and  B  fixed,  or  both  be  pivoted. 


It  ia  important  to  remark  here  that  in  cam 
where  deflection  ia  to  lie  obtained,  aa  In  FigLld 
and  II,  B  bad  best  be  mode  of  a  pile  of  thin 
waaberi  or  a  doaed  coil  of  insalatod  wire  instead 
of  a  solid  ring,  Thia  avoida  the  lesseniog  ot 
effect  which  would  oome  from  tbo  indnetioo  of 
onrrenta  in  the  ring  B,  in  other  d' 


the  closed  cundnotor  on^ectad  bv  any  aelt-indae- 
tion,  Ihe  onlv  phenomena  exhibited  wonid  be 
alternate  equal  attractions  and  repnleions,  beeaoa 
currents  wonld  be  induced  in  opposite  directioni  Ie 
that  of  the  primary  current  when  the  latter 
oarrent  was  ehaoging  from  aero  to  maximea 
positive  or  nq[ative  cnrrsnt,  ao  prndoaiai 
repnlaion;  and  would  be  indnoed  ia  the  aa« 
direction  when  changing  from  maxiBiiim  positin 
or  negative  value   to  zero,  so   prodncing  attrae- 


The  wavy  lines  repraoA 

the  variations  of  current  strength  in  each  oandnsUr, 
the  current  in  one  direccton  being  indicated  by  thai 
portion  ot  the  curve  above  the  zero  line,  and  intki 
Other  direction  by  that  portion  below  it.  Tks 
vertical  dottid  lines  simply  mark  off  oorrBapondiag 
portions  of  phase  or  SQcoeaiioD  of  timeB. 

Here  it  will  be  seen  that  in  the  poaitive  primary 
current  desoending  from  •■,  ita  muximnm,  te  tlia 
lOTo  line,  the  seoondary  current  haa  riaen  bom  iti 
lero  to  m',  ite  maximum.  Attraction  will  therefon 
enane,  for  the  onrrgnts  are  in  the  auna  direction  ia 
the  two  condaotois.  When  the  primary  cnmit 
increases  from  zero  to  its  negative  maximnm  h,  tht 

Kaitive  current  in  the  secondary  oloaed  oircnitwiU 
decreasing  from  m',  ita  positive  inaiimiun,ta 
sero ;  but,  aa  the  currents  are  in  oppoaite  directinu, 
repulsion  will  occur.  These  actions  of  attractioa 
and  repnlaion  will  be  reprodaoed  continDally.thtrt 
epolaion,   then   an    attraotion,  then  - 


ing   a   repnlaion,   then 
pulsion,  and  again  an  atti 


lU,  during  one  eaa- 
piote  wave  of  tfie  primary  current.  Tho  letters  r. 
a  at  the  foot  of  the  diagram.  Fig.  12,  indicate  this 

1  reality,  however,  the  effecU  of  aelf-ind  actio) 
m  canaiDg  a  lag,  shift,  or  retardation  of  phase  ia 
the  aeoondary  oarrent  will  considerably  modify  iht 
results,  and  especially  so  when  the  aooondaTj  cob-     , 
ducter  is  eonatrncted  so  aa   to  give  lo  aach  self- 
indnction    a  large    value.      In    other   woidr,  Uk 
maxima  of  the  primary  or  indncing  oarrent  will  di>    j 
longer  be  foand  coincident  with  the  xero  points  of 
the   secondary  ouirenU.     The   eSeot  will    be  tJw 
same  aa  it  the  line  representing  the  wave  of  tht     { 
secondary  current   in    Fig.    12    had    been   ahifud 
forward  to  a  greater  or  less  extent.     This  ii  indi-     { 
oated  in  diagram.  Fig.  13.     It  gives,  daabUess,sa 
exaggerated  view  of  tha  action,  though   from  the     { 
effects  of  repulsion  whiah  I  have  produced,  Ithcnlii 
aay  it  is,  by  no  means,  an  unrealiaable  oonditicD- 

It  will  be  noticed  that  the  period  dnring  whiili 
the  currenta   are   opposite,  and   dnring  which  rr-     I 
pulsion  can  take  place,  iiiengthened  at  the  eipMi* 
of  the  period  duimg  which  the  onrrenta  are  a  tin 
lame  direction  for  attcaclive  action,     ""         ■'^'-' 
ing  periods   are  marked   r,  a,  4*0^   c 
daring  which  rrpidiion  eiiste  ia  fro. 
the  primary  or  inducing  current  to  tl 
tero  of  the  aeoondary  or  induced  ourr 
period  during  whioh  o((ri 

current. 

But  farmore  important  still  in  giving  prominHU* 
to  the  repulsive  effect  than  this  diSereDoe  of  effec- 
tive period  is  the  fact  that  daring  the  period  of 
repnlaion  both  the  inducing  and  indnoed  enrroili 
have  their  greatest  values,  while  during  the  period 
ot  a"        ■  -     "^ -'   - — "   


fba  othuwiH 
dnring  whicli 


comparatively.  This  condition 
expressed  by  saying  that  the  pt 
repnlaion  ocouis  indndee  all  the  i 

while  the  period  of  attraction  in  . 

There  is  then  arcpu'iioii  dat  lo  the  4vminaliT/  r/eoi 
ofilronf/  oppotile  mrreali  for  a  Unfftirncl peria-i. 
againatanaHrneiiondue  tothesnmmativeeaecuot 
tutatcurrtnti  of  theiame  diredioa  daring  aiAonmi 
ptriod,  the  resultent  effect   being   a  greatly  fi- 

It  is  now  not  difficult  to  understand  all  tfaeaetioni 
before  described  as  obtained  with  the  varied  rela- 
tions of  coils,  magnetic  fields,  and  cloaed  cirenics. 
It  will  be  essily  uaderstood.  also,  that  an  alur- 
natingmagnetic  field  is  in  all  reapecte  the  aameu 
an  alternating  current  coil  in  producing  repsliica 
on  the  closed  condactor,  beoanae  the  repoliioai 
between  tha  two  conduotors  are  tha  roinlt  rf 
magnetic  repulsions  arising  from  oppoaing  baldi 
prc^nced  by  the  ooils  when  tha  oorrenti  lie  id 
opposite  directions  in  them. 

Thus  far  I  have  applied    the  repnlaiva 
deaeribed  in  the  conatraction  of  »!•—-= — 
indicators,  altemating  CDTTC 
devioe*  tor    alternating  o 


ampLieci 
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motora  far  ineh   onrreiitt.    For  e 


mspgncled  eoppei  band  orringoom- 
poaed  of  tbia  wuhen  piled  together.  Bad  insaUUd 
from  oDe  another,  uid  mide  to  cirry  ■  pointer  or 
iodei  hsi  been  pl»oed  ia  tfae  iiii  of  s  aoil  ooDTef- 
iag  ilternntiDg  oarrf  nti  whois  KmoanC  or  patantial 
is  to  be  ittiiioaWd.  Rrivity,  or  ■  ipring,  ia  naed  to 
bring  tbe  index  to  tbe  zero  of  a  diTided  umla,  &t 
wbieb  time  tbe  plans  of  the  oopper  ring  or  band 
makes  on  HDgls  of,  luy,  lu°  to  SO'  with  tbe  pl&ns  of 
ths  soil.  Thia  ingle  iiiaareaied  by  deflation  mora 
or  leaa  great,  aocording  to  tbe  eorrent  traveraicg 
the  coil.  Tba  inatrumeDt  can  be  caJibrsted  for  >et 
oonditiona  of  nse.  Time  wonld  not  permit  of  & 
tnll  deaoriptioD  of  these  scrangementa  sa  made  np 

In  arc  lamps  tbe  magnet  for  forming  the  STa  ean 
be  oomposed  of  a  oloaed  aondnotor,  ■  ooil  for  the 
paaaage  of  CDrcent,  and  an  iron  wire  gore.  The 
Tepulsire  aotion  npon  the  closed  oondnotor  lif  ti  and 
regulates  the  oarbon  in  mncb  the  same  manner  that 

naed,  Tbe  el eotio-ind active  lepnlaira  aotion  baa 
also  been  applied  to  legalating  devicei  for  sltei- 
QatioE  onrrents,  with  tbe  detaili  of  wbieb  I  eainnot 
BOW  deal. 

Po!  tbe  sonatcnction  of  an  alternating  onrtent 
motor  wh  ioh  ean  be  atarted  from  a  state  of  rest  tbe 
prinoip)e  baa  also  been  applied,  and  it  ma;  here  be 
remarked  tbat  a  nnmber  of  designs  of  laob  motors 
is  practieabte. 

One  of  the  aimplest  ia  as  follows ;  The  eoila  C, 
Fie.  14,  are  traveraed  bj  an  sltemaLing  oarrant, 
and  are   plaeed  oier  a  ooU  B,  monntM  opOD  a 


irtain  ipeed,  depending  (in  the  rspiditj  of  tbe 
Itamations  in  tbe  coil  C,  a  cantinnoaa  cnnent 
MM*  from  one  CDmmntator  brnab  to  tbe  other, 
electrii  magne'i>,  and  perform 


ViO    15 

horizontal  axia,  transverse  to  ths  axis  of  the  ooil  C 
Tbe  terminals  of  the  coil  B,  whldi  is  wonnd  with 
insnlated  wire,  are  oarried  to  a  oaramntator,  the 
bmahea  being  oonnected  b;  a  wire,  ai  indisated. 
Tbe  commutator  is  ao  canatrneted  aa  to  keep  tbe 
ooil  B  on  short  oircnit  from  the  position  of 
coincidence  with  the  plane  of  C  to  the  position 
where  the  plane  of  B  i>  at  right  angles  to  tbat  of 
C 1  and  to  keep  tba  ooil  B  open-oirouited  from  tbe 
rJght-angladpMitijn,orth«reaboata,  to  the  position 
of  parallel  ot  ooinaxJent  planes.  Tbe  deflectiTe 
tapnlaion  exhibited  bj  B  will,  whan  its  cironit  la 
ooojpletod  bj  the  cemmntator  and  brnabaa,  aa  de- 
soTiSed,  act  to  place  ita  plana  at  right  anglea  to  that 
of  C  ;  but  being  then  open-circuited,  ita  momentum 
osiriea  it  to  the  puaitiun  iual  past  parallelism,  at 
which  moment  it  la  again  ahort-oirBuitad,  and  so  on. 
It  ia  capable  of  very  rapid  rotation  :  bat  Hm  energy 
is  small.  Ibave,  however,  extended  the  prinoiple 
to  the  oonatrnction  of  more  eompleta  apparatoa. 
One  form  hat  its  revolving  portion  or  armatnre 
compoied  of  a  number  of  abeet  iron  disoi  wonnd  aa 
utnal  with  three  coila  croaaing  near  the  abaft.  The 
commutator  is  arranged  to  abort-oircnit  each  of 
these  coila  in  suooetiion,  and  twice  in  a  rBvoInCian, 
and  tor  a  period  of  'M'  ut  rotation  eaob.  The  Seld 
ooila  anrround  tbe  ai  mature,  and  there  is  a  lami- 
nated iron  field  atruature  completing  tbe  magnetic 
circuit.  I  may  aay  here  that  surroauding  tbe 
armature  of  a  dynamo  by  the  Geld  colli,  though 
very  recently  put  forth  aa  a  new  departure,  was 
deacribed  in  varioas  Thomaa- Houston  patenta.  and 
to  a  certain  extent  all  Thomaon-Uooston  machines 
embody  thia  feature. 

Figa.  15  and  lii  will  give  an  idea  of  tbe  conatrnc- 
tioaof  tbe  molot-  referred  to.  CC'are  the  Geld 
ooila  or  indaaing  coila,  which  alone  aje  pat  into  tht 


Dated  ir 


11   i 


a  of 


.    _  .nterior  of  which  tht 

tura  revalves,  with  iti  three  coili,  B,  B*,  B>,  wound 
on  a  core  of  sheet  iron  disca.    Tbe  aommntator 

the  proper  positions  to  utilise  the  repulaive  effect 
set  up  by  the  currenta  which  are  indused  in  them 
by  tba  a  1  tern  alio  na  in  the  Geld  coils.  The  motor 
haa  no  dead  point,  and  will  f  tart  from  a  atate  of 
reat  and  give  out  coiuidarable  power;  bnt  with 
what  economy  ia  net  jet  known. 
A  cnrious  pcopsrty  «f  Uie  miohina  is  (hat  at  a 


alternating  currents.  To  control  the  apeed,  and 
keep  it  at  that  reqaired  for  the  pnrpoae,  we  have 
only  to  properly  gear  the  motor  to  another  of  the 
ordinary  type  for  alteniatiag  currenta — namely,  an 
altemating-aarrent  dynamo  used  as  a  motor.  The 
charging  of  atorage  batteriea  would  not  be  difficult 
with  such  a  macbinc,  even  from  an  alternating 
current  line.  Chough  tbe  Iceaes  might  be  oonsidsr- 
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PLEASANT  NEWS  OF  AN  OLD  AND 
VALUED  COBBESPONDSNT. 

THE  Ecrru  Err,iii,ff,  puhliihed  at  Wilmington, 
Del.,  U.S.A.,Baya:— Prominent    among  tbe 

of  Uieir  workmsaahip  and  the  delightful  acientlGo 
tympoaium  which  finda  expreasion  ia  the  oolumna  of 
Che  iC.S'GLI»ll  MLC'HA.MO.  aa  well  abroad  as  at 
home,  ia  John  A.  Uraabear.  of  AUeghenj^  Pa.  There 

thoaaandi  of  othera  who,  through  stress  of 
circumatancea,  are  labouring  in  GeJda  where  they 
cannot  put  their  heart  in  their  work,  whileoonaciona 
of  their  ability  to  do  something  else  much  better 
it  the  opportunity  to  "  reach  the  place  they  were 
created  to  GU  "  ever  comea  to  them.  A  few  yean 
ago  be  waa  working  in  a  roUiDg-mill  by  day  and 
uperimeatingathiabomebynight  in  tbe  grinding 
of  apecola  foi  reBecting  telescopes.  Ha  found 
that  he  Donld  make  good  telescopes,  and  il  was 
not  long  before  others  found  this  ont  also.  Then 
there  came  a  time  when  he  oonld  cut  looae  from 
(he  rolling-mill  and  derote  his  entire  attention  to 
the  more  attractive  work  in  which  ha  took  the 
delight  of  tbe  traa  artitt.  He  began  on  a  very 
small  aoale,  butlie  laboured  EeBlonaly,',atudled  hard, 
and  has  within  seven  or  eight  yean  oonquared 
jry  in 
,100  ft.  of  floor  apace,  he  employa 
aeven  aiaulants,  and  he  writea,  in  a  manner 
thoroughly  obaraateristio  of  the  straightforward 
man  all  who  know  him  have  fonnd  him  to  be; 
"Here  T  am  with  an  amount  of  work  ahead  almost 
appalling  and  itill  growing.  Don't  know  what  I 
afaall  do  anleas  I  hire  more  men,  decline  the  work, 
or  raise  tho  prioea.  I  want  to_do  the  honounble 
only,  and  hence  I  gueaa  I'll  have 'to  get  more  help." 
In  addition,  Mr.  Bcashear  is  building  a  small 
glass  factory  in  which  to  make  his  own  optical 
glass  with    more  care    and    nicety   than    be    can 

Jrooure  it  from  othen.  Mr.  Brashear'a  Wilmington 
rienda  will  be  glad  to  hear  (hat  he  is  doing  so 
well,  but  the  leaaon  of  hie  progreaa  la  one  not  to  be 
msaanred  by  dullara  and  cenU.  He  has  shown  to 
the  world  what  an  American  artiasn  with  bia  whole 
heart  in  bis  work  can  do.  He  baa  anpplamcnted 
the  aobiBvemanta  of  Alvan  Clark  and  Co.,  in 
.king  American  optical  aiirfacea  famous  every- 
1  Hence  of  wr"' ""'"     "— -' '- 


wbercfort 


high 
aa  weu  ario^n  '^  ueriin,  ^t,  Petenbnrg,  and 
Uelboum«  ^  tbej  ara  at  Washington  and 
Cambridge  mhe  extreme  accnracy  of  soma  of 
tbiswork  '  ^>V°.  appraoiated  by  theiesnitot  a 
laitmadQ  \t.i  .  oibii  opticsUy  flat  aurfaaasin 
Ualbonrt,  1U  O'^^tch  it  wis  demonitrated  that  the 
nppersmj^,  5  <<»^jite«i  oltheoomparstively  thin 
gfasa  »9^  t  \*  t*^l  P»^«l  ^»  •*""  ""•• 
bonndiiifc,^^V^?    *  oAth^  «oi<»  tojather  it  pro- 


THE  LIVEBPOOL  ASTBONOUICAL 
SOCIETY. 

BY  the  permiiaion  of  tba  Preaident  and  CounaU 
of  the  Royal  Aitronomical  Society  the 
an  anal  gene  ml  meeting  of  tbe  Liverpool 
Aatronomiosl  Society  was  held  on  the  8di 
of  July,  at  tbe  rooms  of  the  Koyal  Astrono- 
mical Society  at  BorllDgton  House.  Than 
was  a  large  attendanoe  of  members.  Tbe  president, 
the  Rev.  T.  E.  Bapin,  took  the  chair  at  3  pju. 
Tbe  miuutaa  of  tba  pteoeding  meating  having 
been  read  and  confirmed,  Mr.  Wealay  read  the  re- 

Brt  of  the  anditon  (Mr.  W.  H.  Wealey  and  Mr. 
.  Sadler)  from  which  it  appeared  that  the  society 
haa  a  small  balance  in  hand.  In  reading  the  annual 
report  of  tba  Council  the  aecretary,  Mr.  W.  H, 
Daviea,  stated  tbat  very  aatiafactory  progrtas  had 
been  made  during  the  past  taaaion,  no  fewer  than 
2;JI  membera  and  11  honorary  asaociatea  having 
been  elected,  making  a  present  total  of  4-10  mem- 
bera and  assooiatea.  A  most  important  branch  had 
been  formed  by  tbe  constitution  of  the  Fer- 
nambuco  Branch  of  the  Society,  oonaiating 
of  111  members,  including  the  amperor  at 
Brazil  as  honorary  asaociatc.  Associate  branches 
in  Western  and  South  em  Australia  ware 
also  in  coarse  of  furmation.  Upwards  of  I6D 
valuable  booica  and  pamphlets  had  been  presented 
(u  the  Society  daring  tbe  paat  aeasion,  and  a  cata- 
logue of  tbe  library  is  in  ptooesa  of  formation. 
Special  acknowledgement  waa  due  to  the  valuable 
work  performed  by  the  aectiona.  Tbe  Lanai 
Section  baa  undertaken  ths  aystematic  atudy  of 
aome  of  tbe  most  remarkable  focmatioas  on  the 
moon,  with  a  view  to  mip  and  catalogue  tbe  details 
they  inolnde.  It  Is  hoped  that  before  long  it  will 
be  practicable  to  undertake  the  mapping  of  portions 
uf  the  lunar  surface  on  a  much  larger  saale  than 
has  as  yat  been  attempted,  A  saoond  section  iias 
undertaken  tbe  >y>temstic  study  of  atar  oolonrs, 
and  the  colcura  of  aome  750  of  the  brighter  itais 
have  been  examined  with  that  end  in  view,  while 
Birmingham's  "  Bed  Sur  Catalogue  "  is  in  coarse  of 
ravisitin.  In  the  variable  atar  aection  a  dole  watch 
has  been  kept  on  auapected  variables,  and  it  ia  pro- 
poaed  to  examine  double  atars  in  which  a  variiticn 
of  light  ia  auapected.  In  the  Double  Star  aection 
meaanrei  uf  soma  50  pairs  have  been  pnbliibed, 
and   it   is  hoped  that  tbe  remainder  uf   the  fint 


of  the  Meteoric 'section  has   been    very  actively 

have  been  recorded.  It  is  bopsd  that  by  the  end 
of  tba  year  a  catalogue  of  about  1  000  radiant 
points  will  be  ready  for  publication.  Owlag  to  Um 
scarcity  of  innapots  during  the  last  year,  the  Solar 
section  had  but  little  to  report.  A  sat  of  discs  bad 
been  publiabed  for  detarinining  the  positions  of 
BuOBpota.  The  Planetary  aection  has  been  sub- 
divided, two  snbaeotions,  one  devoted  to  the  atndj 
of  the  planet  Jupiter,  and  tbe  other  to  tbat  of 
Saturn,  having  been  created.  Tba  red  apct  and 
other  mark inga  on  tbe  planet  Jupiter  are  at  present 
being  carefully  watched,  sndareportembodyinj^tbs 
reaults  ebtained  will  be  drawn  up  for  the  Society 
at  the  first  meabtng  in  the  autumn.  A  series  id 
illustrated  papen  on  tha  aubject  will  be  published 
tbroughout  next  aeaaion.  It  ia  intended  to  davota 
apaoial  attention  to  tbe  appareut  rapid  cbangea  in 
the  details  of  the  ring  ayel«m  and  the  abadow  of 
tbe  ball  on  the  ringi  of  tbe  planet  Saturn.  The 
Comet-saaking  Section  will  commenoa  systematic 
work  in  August.  An  Eiducational  section  haa  been 
led  for  the  pnrpoea  of  relieving  tbe  (train  upcni 
._.  other  aectiona.  by  aasiating  tha  beginner  until 
he  becomes  anfficieatly  advanced  to  take  a  aatis- 
faotory  part  in  tha  work  of  some  particular  asotion. 
This  department  will  include  inatruotion  in  the 
general  outlines  of  astronomy,  and  in  elementary 
optic*  ao  tar  aa  relates  to  taleacopic  and  apB  '  ~ 

■"' ■;  concluded  by  tend« 

uncil  to  the  Conn 


report.  He  asid  th 
had  availed  themselves  freely  of  the  means  of 
verifying  obeervationa  afforded  them  DudersecUoni 
1  aud  2  of  By-law  XI.,  and  the  corraspondence  hsd 
bean  heavy ;  in  every  case,  however,  tha  large 
aperture  of  tba  telescope  had  enabled  him  to  verdy 
ue  obaervation.  The  work  done  under  section  8, 
which  states  tbat  tba  Observer  shall  nndartaka 
aome  aystematic  work  for  tha  Society,  has  been 
obiefiy  searching  tor  red  stars,  and  reobsarving 
those  already  known,  with  a  view  to  tlie  new  edi- 
tion of  Birmingham's  "  Red  Star  Catalogue,"  which 
ia  now  well  In  hand.  Up  to  tbe  pieient  timaoTsr 
230  new  red  atan  had  been  detected.    InNoverabar 


IKW 


. ENGLISH  MEOHAHIO  AJTD  WORLD  OTf  SCIENCE;   No.  1.166. 


JPLT  29. 18»7. 


e  7tb  mBgDitud( 


•cops  u  well.  During  ths  pi't  jsiir  97  itan  with 
remukable  ipectra of  Tjpe  III.  BDd  :;3  ut  type  IV. 
were  detected.  A  detoription  of  tbe  Bpeotroaoops 
bmd  been  pnbliihed  in  the  EsiH.lSH  MECHANIC. 
Some  at  tbe  resnll«  of  tbe  work   dons  bad  been 

Cibliibcd  privately,  kdU  moat  of  tbe  raults  of  tbe 
te  obaecv«tion«  in  the  p»ges  of  tbe  jiirroiiomiithc 
Nachriehtia.  The  nBnil  isriahle  itar  obaervntiDna 
Lftd  been  forwarded  to  Harvard  College,  and  are 

now  in  print.   Two  long-period  "     =-"-- '--'  ' 

detected,  and  a  new  »lar  of  t 
In  CrEDus,  wbiob  baa  now  in 
lOtb  magaitade. 

It  wa*  reaolved  that  tbe  reports  of  tbe  CoQnoil 
•.nd  Special  Obeerver  sboold  be  piiated  in  the 
Joiiriiai  of  the  Society. 

iwbat  desultory  ' 

ion  of  the  abollt. 

..  and  tbe  adoption  .. 

and  both  qaeetioHB  wore  deferred  fi 
sonaideration  of  the  Counoil. 

Thankt  were  voted  to  the  anditon,  oontribntqra 
to  the  Jnaraa!,  DirectoFi  of  SactiouB,  tbe  PreBident, 
Uis  Beratineeni  of  tbe  Ballot  and  to  the  Council 
oi  tile  Rofal  Aetronooiical  Societ;  far  the  uae  of 
their  roorna.  Tbe  following  roembers  and  bonorsrj 
AaHKiiatei  of  tbe  Society  were  declared  elected  as 
officers  and  CoDDcil  for  tbe  aomiag  year :— Presi- 
dent, Mt.  Denning ;  Vioe-Preaidents,  Mr,  Elger, 
tbe  Hev.  T.  E.  Eipin,  Mr.  (kire,  and  Hr.  New.ll  ; 
Special  Observer,  Mr.  Gill;  Editor,  Mr.  Sadler; 
Librarian,  Mc,  Defieui ;  Seorelarv  and  Treasurer, 
Mr,  W,  U.  Davies  ;  Council,  Mies  B.  BrawD,  Maiore 
Harkwick  and  WaUon,  Moaars.  Baekbouse,  CaUer. 
Deaoe,  Gill,  Higga,  Lynn,  Moaok,  Ol ipbanc,  &iid 
Tarrant;  as  repreaeotatiyea  for  the  Pernambnoo 
Branch,  Messrs.  Elger  and  Franks.  Direotori  of 
SecUona  :  Solu,  Misa  Brown  ;  Lunar,  Ur.  Elger  i 
Ueteorio  lod  Coo:iet  -  Seeking.  Ur.  Denning; 
Colonred  Star,  Mr.  Franks;  Double  Htar,  Mr. 
Tarrant,-  Variable  Star,  Mr.  Gore;  Ednoational, 
Mr,  Gill ,-  Planetary  (Jnniter),  Mf.  Denning.  Mr. 
Wasaell  read  a  paper,  iliuatrhted  by  diagrams,  on 
"  Itetboda  of  Working  and  Testing  Specula."  Tbe 
meeting  adjourned  at  6.3U  p.m. 


Oaibon  In  Iron.— Herr  A.  Ledebnr  bsa  beer 
making  eiperiinents  on  tbe  behaviour  of  pig-iroi 
when  beated  in  wood  charcoal,  which  are  describee 
in    Stahl    a.  Eirtn.     In   earlier  eiperimenta    tbi 
lamplea  of  pie-iroD  employed  cootained  but  littb 
manganese  and  pbotpborui,  and  were  comparatively 
riob  in  silicon.  He  haa  therefore  made  eiperimenti 
withlowailioonroetalp.withTaryingamounlaottb. 
other  eleroents.     Sine  lest  pieces  of  various  kinds 
Rcre  pasked  aeparately,  smidet  amatl  fragments     ' 
obarcoal,  in  a  pot  such   as   ia   used    for  mak: 
malleable  oastingB.    They  were  then   heated 
•bout  l.OOOdeg.  C.  for  108  hoors.     On  examin 
the  aamples,  it  waa  foaud  that  in  all  malleable  in 
the  percentage  of  carbon  had  inoreased  ;  thus  ii 
Plhrous  wrouebt  iron   from  O'lO  to  068  per  ee 
Thomas     steel    from    D'll     to     U  L>6      per     ce 
Caat      steel      from      0'40      to      OtiS      per      oe 
Similarly  in  a  mangamferoua  (2'7fi  per  cent.  Mn) 

Inoreaeed  from  2-63  to  3-27  per 
refined  Lowroot    ■  "■  '    ' 


other  apeaim 


pby«iDal  propetlie 
I  per  oent,  of  man 
■oft.  and  oamparal 
«e  Thomas  cast  i 


t   3i   I 


I  all  tb< 


inae  of  tbe  dec  re 
of  east  iron.  Tl 
tages  alike  remai 


le  granular, 
he  mangan- 


e  and  in  brittleneaa. 
The  Value    of  the  Sunflowar.— It  is  stated 
on  the  anthoritv  of  a  Cuban  journal  that  ainoe  Ibt 

diitricta  on  tbe  baaka  on  tbe  river  Potomai 
malarial  fever  baa  almost  ceaped  to  be  etidemit 
there.  Similar  benefioial  leaults  appear  also  tc 
have  followed  the  cultivation  of  tbia  plant  in  tbt 
neigh bourbood  uf  tbe  month  of  tbe  Sobeldt  is 
HoUand.  Tbe  editor  of  the  .l/anl%  Jounal  oj 
Pharmacy,  who  bis  been  engaged  in  obieivatioiu 
on  BUnflcwera,  found  that  during  the  month  oi 
June,  i£S6,  a  quarter  of  an  acre  of  snnfloweri 
exhaled,  with  a  mean  temperature  of  70'  P.  at  miii 
day,  exactly  1,950  gaUons  of  water  in  the  form  ol 
vapour,  or  siity-fiso  gallons  a  day.  He  atlrihutei 
the  antimalarial  action  of  tbe  sanflowei  therefore 
not  only  to  its  properties  of  absorbing  and  destroy- 
ing the  malarial  miasm  and  of  emitting  an  ahund 
knee  of  pure  oxygen,  ae  taught  by  other  writers, 
but  also  to  it«  great  capacity,  owing  to  its  rapic 
and  vigorous  vegetation,  uf  sbwitbing  and  utilisiuj 
the  moisture  of  the  soil  in  diftricta  which  are  uabl 
for  human  habitation.  Ho  likewisa  suggests  that 
the  aromatic  odour  of  the  iiowtrs  may  perhaps  be 
fCHMeued  ol  MDtitepUB  riitues. 


SCIENTIFIC    NEWS. 

IN  conaection  with  the  Congresa  of  tbe 
Sanitary  Institcta  of  Great  Britain,  to  be 
held  from  t^eptembcr  20th  to  October  15th  at 
Bolton,  there  will  be  a  "  Health  Exhibition," 
hich  will  inclnde  sanitary  apparatoa  and 
appliances,  beating  and  cooking  appamtns, 
articles  relating  to  personal  hygiene,  domestic 
imy,  foodB,  olothiog,  electric  apparatus, 
telepbonee,  life  and  laboar  saving  appliaitcen, 
ito.,  provided  exhibitors  come  forward  and  make 
applioations  for  spaoe. 

is  proposed  to  form  a  museum  of  objects 
of  ethnological  iater<?Et  in  connection  with  the 
Anthropological  Section  of  the  British  Asaooia- 
tion  at  the  fortbcoming  meeting  at  Mancbo^ter, 
of  which  eeotion  Prof.  Sayoe  ie  preeideat.   This 

liibi tion  will  include  a  remarkable  aeries  of 

ite  taken  from  aqncezea  recently  obtained  by 

'.  Flinders  Petrie  during  hia  work  in  Egypt 
behalf  of  a  committee  of  the  British  Associa. 

n.  The  caste  are  of  much  value  in  enabling 
the  anthropologist  to  determine  the  racial 
charaoterislica  of  tbe  people  represented  on  tbe 
Egyptian  mo  an  meats. 

e  "present"  waather  always  appearH  to 
those  who  find  in  it  a  sabject  for  conversation 
either  the  worst  or  the  best  season  known  ;  but 
in  ooniicction  with  the  dry  meason  we  have,  let 
us  hope,  seen  tbe  end  of,  Mr.  Symona  says  in 
bia  magniine  :^-"  Probably  every  one  is  pre- 
pared for  the  statement  that  tbe  six  months  of 
the  present  year,  already  elapsed,  have  been 
unprecedently  dry,  and  June  especially  so.  But 
this  is  not  the  case  aa  regards  the  British  Isles 
generally,  and  for  Blngland  we  do  not  have  to 
took  far  back  to  find  a  month  as  dry  as,  or  drier 
than,  June,  and  only  about  ten  years  to  find  the 
corresponding  sii  months  macb  drier.  To 
consider  June  Qrst :  Tbe  really  remarkable 
— and,  we  believe,  almost  unprecedented^ 
phenomenon  is  the  long  spell  of  absolutely 
rainless  weather,  for  of  the  150  stations 
whose  results  are  printed  in  this  magazine, 
there  are  scaroely  twenty  at  wtiioh  the  absolute 
drought  did  not  extend  to  fourteen  days.  This 
has  been  put  into  tabular  form  on  the  rules 
laid  down  in  British  Hainfall,  I88<,  p.  ICG,  the 
'  Absolute  Droughts '  being  periods  of  fourteen 
or  more  days  absolutely  without  rain,  and  the 
'  Partial  Dronghta  '  periods  of  twenty-eight  or 
more  days  wiUi  not  more  than  "ITiia.  of  rain. 
We  may,  perhaps,  summarise  by  saying  that 
the  absolute  draught  of  June  appears  to  he  un- 
precedented, and  perhaps  the  r'mallness  of  the 
rainfall  over  the  whole  of  the  United  Kingdom 
is  the  same ;  but  that,  taking  the  conntiea 
individually,  we  can  find  for  each,  at  no  distant 
date,  months  with  a  roliifalt  almoat  as  smalt. 
This  exceptionally  dry  month,  coming  after 
several  others  with  a  rainfall  below  the  average, 
bos  naturally  tried  the  resoorcea  o£  water  works 
all  over  the  country  ;  some  of  them  have 
apparently  failed,  others  are  expected  to  do  so, 
and  there  is  a  general  cry  of  unprecedented 
drought.  How  tar  this  cry  is  justified  is  open 
to  question,  though  there  is  no  doubt  that,  in 
some  districts,  the  deficiency  of  rainfall  is  con- 
aide  rahle." 

At  a  recent  meeting  of  the  Royal  Society  of 
Edinburgh,  Prof.  Tait  communicated  a  paper 
by  Mr.  A.  C.  MitcheU  on  tbe  thermal  con- 
ductivity of  iron,  copper,  and  Gorman  silver. 
Mr.  Mitchell's  in veati^tion  was  undertaken  in 
order  to  settle  a  question  which  arose  in  con- 
nection with  the  eiperimenta  made  some  years 
ago  by  Prof.  Tait  and  Prof.  Forbes  indepen- 
dently. The  results  agree  very  closely  with 
those  of  Prof.  Tait,  and  it  may  now  be  accepted 
that  tbe  thermal  conductivity  of  iron  is  prac- 
tically tbe  same  at  all  temperatures,  while  that 
of  copper  and  German  silver  is  aagmeuted  by 
increase  of  temperature.  At  tbe  same  meeting 
Prof,  Tait  in  a  papor  on  '■  Glories,"  alluding  tfl 
those  previously  noted  at  Ben  Nevis,  maintained 
that  tbe  phenomena  were  produced  by  very 
much  tbe  same  sort  of  process  as  that  tn  coronie, 
though  tbe  working  of  It  out  might  beamatter 
of  eiocBsively  greater  mathematical  difficulty. 

The  Government  of  India  have  undertaken  a 
topographical  survey  of  tbe  native  states  of 
Travanoore,  Padokota,  and  Cochin,  The  last 
Burvey  was  made  70  years  ago.  Some  of  the 
mountainous  tracts  of  Travancore  aud  Cochin 
are  still  absolutely  blank  on  tbe  maps. 

Tlie   QoTerament  Technical    Education,  or 


rather  Technical  Instruction  Bill,  has  been  pub- 
lished, and  has  met  with  aDjthing  but  a  favooi- 
able  reception,  for  it  is  evident  that  the  eon- 
trol  of  technical  instruction  will  be  left 
practically  to  the  Science  and  Art  Itepartmenl, 
while  the  ratepayers  will  find  the  money. 

Some  serioDs  cases  of  poisoniD^  amongit 
children  occurred  recently  »t  Green ock.thmngh 
eating,  it  is  enpposed,  the  roots  of  fF.natllie 
crooal*,  which  resemble  thoeo  of  the  pw«oip, 
under  the  impression  that  they  were  "ladled 
nuts."  Real  technical  education  would  dv 
much  to  prevent  such  cases,  thoD^fa  diU- 
dren  will  eat  or  taete  almost  anythuir,  h 
has  been  recently  witnessed  at  Pollokuawi, 
where  two  children  out  of  eight  attacked  died 
from  arsenical  poisoning,  having  picked  up  ia 
the  Btreet  acme  arseniaM  of  soda. 

An  interesting  volume  relating  to  ths 
"  Grand  Concoure  International  dea  Science* 
et  de  ITndustrio,"  which  is  to  be  held  A 
Brussels  in  the  year  ISS^S,  has  juat  been  ifaned. 
It  Donaisla  of  reports  drawn  up  by  tbe  Cob- 
mittee  which  have  been  appointed  to  maka 
preparations  for  tbe  Exhibition.  Fion  a 
circular  issued  under  the  authority  of  M.  I«n 
Somi^,  the  president  of  the  Eiecutive  Com 
mittee,  we  learn  that  the  auccesa  of  the  Exhibi- 
tion, from  the  point  of  view  of  exhibita,  il 
already  assured,  France,  Italy,  and  England 
being  well  represented. 

Prof,  Helmholti  has  been  appointed  prea- 
dent  of  the  Kuratorium  of  the  Pbymcsl  and 
Technical  Imperial  Institute  of  Berlin,  whidk 
is  to  be  opened  on  April  1  next  year.  Dr. 
Werner  Siemens,  whose  donation  pat  the  estab- 
lishment on  a  working  basis,  and  Prof-  Fontef, 
Director  of  the  Berlin  Astronomical  Oboervm- 
tory,  will  also  be  oucutora,  Tbe  Physico- 
Technica!  Institute  has  not  been  devised  for 
teaching  parposes,  but  purely  to  facilitate  re- 
search, ia  which  tbe  cnrators  will  be  Always  at 
hand,  as  eitperts  and  consultants,  to  assist  lli« 
investigator.  It  will  be  under  Government 
prot^otion  and  control,  the  authority  old- 
mately  responsible  for  its  sucoesB  being  Ui* 
Minister  of  the  Interior. 

At  a  reoent  meeting  of  tbe  Entomological 
Society,  Mr.  M'Lachlan  reminded  the  FeUow* 
that  at  a  meeting  of  tbe  society  in  October, 
188ii,  be  exhibited  a  nomber  of  tbe  so-called 
"jumping  seeds"  of  Meiico,  containing  lame 
of  the  Carpocapta  faltilaM  (Weetwood).  He 
seeds  have  long  ceased  to  jump,  wbich  proies 
that  the  larvrc  are  dead,  have  become  quiescent, 
or  have  pupated.  In  June.  Mr.  M'Lachlaa 
opened  one  of  tbe  seeds,  and  found  therein  a 
living  pnpa,  which  turned  into  a,  moth  on 
July  4. 

Tbe  use  of  poisonous  colours  in  the  prep»r»- 
tion  of  articles  of  food  or  confectionery  is  pro- 
hibited in  Germany  by  an  Act  which  h»» 
reooived  the  Imperial  assent,  The  snbstsoces 
indicated  are  colours  and  ooloor  preparatiooB 
containing  antimony,  arsenic,  barium,  lead, 
cadmium,  copper,  qnicksilver,  uranium,  line, 
tin,  gamboge,  coraline,  or  picric  acid.  The 
coverings  used  for  holding  or  wrapping  articles 
are  subject  to  the  above  general  regulations  i 
but  exceptions  are  made  for  sulphate  of  barium, 
coloured  baryta  lacquers  (free  from  carbonate 
of  barium),  chrome  oxide,  copper,  tin,  zinc, 
and  their  alloys  (when  used  as  metallic  coionrs), 
cinnabar,  oxide  of  tin,  snlphnret  of  tin  (when 
used  in  mosaic  gilding),  aud  colours  burnt  int« 
the  glass,  glaze,  or  enamel  of  receptacles,  tt 
well  as  those  used  in  painting  tbe  outside  of 
packages,  iu;.,  composed  of  impermeable 
substances.  The  prohibition  of  the  first- 
named  group  of  noxious  ingredients  ex- 
tends (with  exceptions  generally  corresponding 
with  those  already  named)  to  cosmetic  pre- 
parations, or  djes  need  for  the  skin,  bair,  or 
month,  OS  well  as  to  toys,  picture  book;, 
flowerpot  frames,  &c.  Special  reatricUona 
against  the  use  of  arsenic  are  made  with  regard 
to  printing  and  lithographic  work,  as  well  ai 
with  respect  to  wall-paper,  carpets,  tumitnie 
stuffs,  paints,  ^c. :  a  smalt  maximum  quantity 
being- permitted  in  textile  articles, 

M.  Sambun  contributes  to  the  Smu 
d'St/i/iiiic  a  note  in  which  be  calls  attention  to 
the  danger  arising  by  the  diatribntion  of  hy- 
drogen from  voltaic  batteries.  Betides  tk« 
danger  of  shattering  of  the  vnnelB,  the 
hydrogen  spreading  in  the  air  maj  fom  v> 
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fliplosive  miitnre ;  and  it  may  hate  a  cooling 
offeat  throagh  ita  grent  oonduolmty  foe  heat. 
It  also  deadens  the  voioe  and  alters  it*  timbre. 
Further,  if,  an  may  be,  the  hydrogen  is  chftrged 
with  sulphnr,  araenio,  phosphonie,  carbon, 
tilicium,  tbero  are  6ther  and  greater  dangei 
Theea  facts  ara  not  cited  against  the  nse  of  tl 
eleotria  light,   bnt   to  induce  proper  oaro 
those  who  nae  it.    It  does  not  appear  lo  have 
occurred  to  the  new  alarmist  that  no  sensible 
person  would  keep  Bnch  batteries  in  the  house, 
ualesB  in  a  cellar  ventilated  to  the  outer  ai 

M.  Letang'  has  described  to  the  Paris  Academy 
of  8oienoeB«  new  regnlator  (or  the  electric  arc, 
wbioh  ia  simple  and  without  delicate  parts 
liable  to  get  out  ot  order.  An  electro- magnet, 
attraoting  an  acniature,  ia  eioited  by  a  i^ant 
onrrent  from  the  two  carbona,  and  attract*  the 
armature  wben  the  shunt  current  reaches  a  cer- 
tain strengtb  ;  that  ia  to  say,  when  tha  arc 
reaohes  a  certain  length.  The  armature  breoka 
the  shunt  oirv,uit,  and  being  drawn  bank  bj  a 
spring  makes  the  shunt  circuit  again,  and  so  on. 
A  vibratory  morement  is  thus  produced,  which 
is  caused  to  act  upon  a  brake,  maintaining  the 
■carbons  a  little  apart  and  allowing  them  to  ap- 
proach regularly.  Tbe  employment  of  a  small 
arc  gives  a  very  steady  and  intense  light  of 
about  114  standard  candle)  (or  a  onrrent  of  3 
ampt'res  at.  50  volt*.  This  is  at  the  rata  of  Vi 
watt  per  candle.  The  eifioienoy  is  greater 
when  the  regulators  are  worked  in  series,  and 
iaabout  ri  watt  per  candle. 

A  new  incandescent  alectric  lamp  has,  it  ia 
said,  been  deviled  by  the  eleotrioiau  of  the 
Jnlion  Power  Storage  Compooj  at  Brussels. 
The  filament  ia  made  of  a  new  materinl,  and 
gives  a  discharge  of  eleotrici  ty  in  the  hydrogen, 
filled  hatb  which  prodnoea  an  aureole  ot  light 
It  is  claimed  that  the  illuminating  power  is 
one-third  greater  than  in  the  Edison  lamp  for 
the  same  eipenditure  of  energy. 

Electric  lights  were  meaaured  recently  by 
Prof.  Henry  Morton,  of  the  Stevens  Institute 
■of  Technology,  in  the  city  of  New  York,  and 
he  fonnd  that  the  beat  ot  what  were  called 
2,O0U  candle-power  lamps  gave  only  a  power  of 
800  candles.  He  asaumea  that  the  term  "  3,000 
candle-power"  baa  become  a  technical  eipres- 
■sioa  with  the  electric  light  companies  to  denote 
a  lamp   ot   fiom  500   to  1,000  actual  candle- 

Tho  Unlveraity  o(  Gottingea  will  oclebrato 
*he  l.'iOth  anniversary  o(  its  (oundatioa  on 
Aufiost  7  neit. 

The  Swiaa  National  Assembly  baa  determined 
to  incorporate  a  law  for  the  protection  of 
patented  inventions.     The  voting   was  three 


What  can  be  done  by  judicious  efforta  in  the 
-artifloial  rearing  of  fiah  ia  well  ahown  by  the 
statement  that  the  number  of  shad  hatched  in 
the  Hudaon  thia  year  through  the  efTorts  of 
Beth  Green,  backed  by  the  State  ot  New  York, 
ia  .■|,S0O,WIO.  The  catch  of  shad  this  season  ia 
larger  than  ever  before  known,  and  the  price 
has  fallen  very  low,  5doL  to  lOdul.  per  hundred 
being  the  ruling  rates.  Some  who  contracted 
«arly  to  take  all  the  ahad  offered  at  lodol,  per 
inndred  have  been  obliged  to  repudiate  their 
<xintrBcta.  Shod  hatching  in  the  Hudson  has 
been  in  progress  a  number  of  years,  and  the 
supply  o(  shad  increases  every  year.  They 
oome  up  the  Hudson  only  at  spawning  time, 
and  nrhen  artiBcial  shad  hatching  waj  begun  it 
was  all  the  mnnngers  could  do  to  get  female  i^' 
chad  to  supply  halt  a  million  spawn,  Now  th%  T 
supply  ia  practically  ineihoustible.  The  shad  *■"  ' 
has  thia  peculiarity,  that  it  lives  and  grows 
mainly  in  the  ocean,  getting  its  food  from  the 
millionH  of  insect*  that  awarm  in  its  depths. 
Bnt  every  year  the  instinct  of  the  ahad  teaches 
it  to  return  to  its  birthplace  (or  spawning. 
Thus  any  State  that  baa  a  river  running  into 
the  ocean  needs  only  to  get  acme  shad  apnwoJby 
and  start  a  colony  of  sbad  from  its  waters,  to  ipBoiEo 
eecure  a  enpply  of  this  important  article  of 
food  after  a  fuw  years. 

The  Acting-Consul  at  San  Francisco  reports 
that  tha  vintage  ot  laat  year,  though  not  so 
large  as  that  of  ISS.I,  was  most  satiafactory, 
while  the  quality  ot  the  wine  produced  shows 
^reat  improvement  upon  that  ot  late  yeara. 
757,000  gallons  were  exported  by  sea,  and  about 
■(,500,000  gallons  went  by  rail  to  New  Tork.  It 
U  estimated  that  in  the  whole  state  there  ore , 


now  180,000  acres  bearing'vines.  Increased  atten- 
tion ia  paid  every  year  to  the  practice,  which  ii 
found  to  be  useful,  of  grafting  foreign  cuttings 
on  the  Miaaonri  grape  ;  those  ot  the  Bordeaux 
and  Sauterne  type  are  specially  selected  for  the 
purpose.  It  would  perhaps  be  found  more 
advontageoua    to    endeavour     to    raise    new 

At  the  meeting  of  the  San  Francisco  Micro- 
scopical Society  on  June  S,  an  ingenious  device, 
called  the  "  Quimby  Mounting  Cabinet,"  was 
received  for  inspection  from  the  society's  inde- 
fatigable corresponding  member,  E.  H.  Griffith- 
Its  purpose  is  to  facilitate  the  illumination  of 
objects  by  transmitted  light  during  the  process 
ot  mounting,  and  this  object  ia  Tory  satisfac- 
torily attained  by  the  apparatus  referred  to, 
both  by  daylight  and  artiScial  light.  Dr.  Self, 
ridge  brought  a  sample  ot  the  Oakland  water 
supply,  which  upon  examination  was  found  ts 
contain  large  anmbers  of  the  interesting  inf  n- 
aorion,  Crratiam  lonjiieoriir.  Some  four  years 
ago  the  water  supply  of  thia  citv  contained 
Bnormona  nnmbera  ot  the  aame  fittle  organ- 
ism. At  the  meeting  on  June  22  it  waa  an- 
nounced that  Mr.  A.  J.  Doherty,  ot  Miinohestar, 
would  visit  the  city  in  a  few  months,  and 
that  arrangemente  had  been  made  with  him 
tor  a  series  o(  demonstrations  of  the  most 
approved  methods  used  in  the  preparing  and 
mounting  of  objects  (or  the  microscope.  The 
useful  little  device  known  as  "Griffith's  Focus 
Indicator,"  waa  shown  by  Mr.  Kiedy.  Its  object 
is  to  enable  an  approximate  focus  to  be  obtained 
almost  instantly,  and  to  prevent  the  accidental 
cruahing  ot  a  slide  or  cover-glasa  by  the  object- 
ive, in  focusaing.  Ur.  Norris  announced  that 
through  the  kindness  o(  Mrs.  Ashhumer  he  bad 
come  into  the  possession  ot  a  number  ot  exqui- 
site slides,  mounted  by  the  late  Prof.  Asbbumer, 
comprising  preparations  ot  the  celebrated 
"  original  Santa  Monica"  find.  No  better  dia- 
position  conld  be  made  of  theac,  Mr.  Norris 
thought,  than  to  distribute  them  among  tho 
members  of  the  aociety,  which  he  proceeded  to 
do.  Specimens  of  rich  diatomaceons  earths 
from  near  San  Pedro,  and  from  near  Santa 
Monica,  collected  by  Mrs.  Bush  of  San  i 
were  also  handed  in  by  Mr.  Norria, 
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A  New  Oraln-Drylng  Maehlno.— At  Cistle- 
buk  Uilla,  Dumfries,  recently,  ■  trial  toob     ' 
if  a  mubine  wbiah  promiBes  to  revolationi 
tyttem  'of   grsin-diying,     Thangh   ■moll,   in   thii 


.t  forty  b< 


Is  per 


occupiod 


hour.     It  takes  the  form  of 
lOft.  high,  and    itl.   wide;  while  the  ialerlor 
ioJ  by  s  lystflm  of  fonr  wire  cylinder),  wi 
!w  an  the  ontsr  aarfsos  of  eooh,  eitendii 
tire  length.    The  heated  air  from  the  fuma 
I   at  the  buement,  and  the  gikin,  wbioh 
ioppliad  «t  the  top,  it  carried  by  the  acrewj  from 
oyliuder  to  07liDder,aaddlBcbarged  after  a  joarncy 
of  about  an    hour's    duration,   perfectly  dry  and 
hsrd.    Above    the   appermoat  oylinder  there  ia  s 

niDtinuouB  current  of  hot  air,  and 
ofi  the  grai 


tagei  olftii 


i[ual  tbia 


>    DUck,  Di 


>uaifries, 
byslooil 


laC  tba  drying 

Id,  that  tbe  heating  cat 

shifted  ?roni  one  locBlily 
wu  invented  by  Mr. 
formerly  ■  kilnman,  and  t 
-    itamporary  W  be  £200. 

lecture  experiment 

by  C.  Sohill :— The  ipeolfio  beat  ot  i[dd  u  nearly 

rest  oa  that  of  tin,  and  tbit,  taken  ia  oon- 

itb  ihefMit  Chat  both  metalahave  nearly 

. peoifio  gravity,  rendenthcm  auilablefor 

dsmoDSttiting  DaloQg  and  Pelil'i  law  for  laaturo 

purpoiea.      Koda   uf   the   tno   taeUiii    ut    limilar 

—ationaad  equal  weight  aieheated  to  laO  — 170deg,, 

idiben  placed  on  pBiaffia-KOi!  the  paraffio  melted 

---'-  —  be  weighed,  and  is  proportional  to  the 

of  the  metal  m  queition. 

The  new  oontaot  apparatua  of  the  Weatmioater 

ook  waa  bronght  into  octioa  on  May  22ad,  IgSG, 

. -L  .     ...       --    (ipnalsfrom  the  olockbava  been 

wioh  regniarly  from  that  date, 

.ya  following  the  aaowitorm  of 

Decembar  !6— 27.    The  error  of  the   cloak   waa 

inaenslbte  on  35  per  oent-  uf  (he  days  of  obaerva- 

tion,  laec-  on  40  per  oent.,  2seo.  on  S3  per  oent^ 

Swg-  on  11  per  oent.,  and  -Uec  on  3  per  cent.    On 

one  day  the  signal  wu  ISasc.  lite,  sod  on  another 

day  lOieo.  late. 
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hold  turttlrti  rttponiihU  fof  tht  ophtimu  of 
'— ■-      "--  --■■" —  reipffintllf  rtg%fi/t  tltat  alt 
I  Uf  ru  Irlt/lt  iufouthU.1 
addrtutd  ta  tin  BUITOa  tf 

Wrri  It  U  miirrvrtittP 


I  TiSBHna  UacaaMO. 


J-  PilBSMOBE  BOWIBOS. 

*A*  In  orddr  ia/arilUalt  rtft        ,  . 


icme  partloalar  knuvlvlga  i 
.  olDiur  wiUi  thl> 


THK  BB7B&ilT  OOUUISBION  ON 
BPI&ITUALISn  —  THB  "  BIBLIO- 
QRAfHIE  aENESAl.B  SE  L'ASTBO- 
NOMIB"— U&NUA.I.  LABOUa TBSSUS 
OBNTBBL  OaOUPATIONS  —  TBOH- 
NIOAL  BDUOATION  AND  THB 
STATB— FOIBONINQ  CATS-SHOWINa 
BUT  LITTLB  "  CI.BUBNTST  "—SALT 
— BBBB  AFFBOTED  BT  THUNDBB— 
OPTIOAL  BFFECra  >OF  SATOBATBD 
AIB-PAST  PH&3BS  OF  UOON— THB 
SBOTIONAL  FCQITBB  OF  TEE  UOON 
— "  SUN  BEFOBB  (OB  AFIBBI  OLOOK" 
— OBI.BSTIAI.  FHOTOQBAPH7  WITH 
AN  OBDINABY  OAMBBA— DIAMETBB 
OP  UAB3  AND  OTHEB  PLANETS— 
CSIFOKMirY  OF  NATDBE  —  PIVB 
AND  SEVEN  FiaUBB  LOaABITHUS. 


[27«j 

1-Tl 

ERE  ia  nothing  m 

ore  our 

OUB  in  the 

lology  than  the  faot  tl 

t  despite 
edium  has 

icieut 

ataon. 

idiots 

ihonld  remain  i 

a  (.o-ci 

lled)"apiritQaliB 

i"     Jl 

rnal.  But 

intelleotoal 

depth  to  which  othc-rw ise  tsne  people  may  deaoand, 

'  ihonld  f  aiu  hope  that  tbe  Report  of  tba  Seybert 

immitsion  on  spiritualism  (of  which  yon  give  a 

,_ecia  on  p.  463)   would  route  some  of  the  few 

remaining  oelie vera  in  this  exploded  imposture  to 

'-iveitigate  tbe  gcuunda    of  tbeir  own  faith— an 

ncaligition  whioh,  if  honestly  carried  out,  can 

lid  but  lo  one  possible  result.     1  say  adviaedly 

if  honeitly  carried  out";    for  when,  to  take  a 

ngle  illuatration,  we  find  snob  a  man  as  poor  Mr. 

innett    still    profetaine    belief    in    that   highly 

^ipectahle  person,  Madame  iltavatiky,  after  tbe 

cubing  and  unanaweTable  fiiwic  of  bee  barefaosd 

oposture  made  by  Mr.  Hodgaon  (vide  pait  IX. 

oC  "  Tho  Proceedings  of  tho  Society  (or  Piyohioal 

Researih"},  it  is  abandsntly  evident  that  tbe  apirit 

rbioh     diolated     the     uiteranae    of    Taitnllian, 

Credo  quia  imposai bile  est,"  is  not  yet  thoroughly 

extinct.    Certainly   if  the   Society  fur  Peyohical 

eiaarch  had  done  no  other  service,  it  wonld  be 

.titled  to  pablin  thuiika  fur  tba  way  in  which  it 


.'"wi^tl 


Seybert  C 


iiritnaliam.    It, 


ate  wr 

eedinga,     It  ia  needle 

tiuoh  shallow   im- 

poiton  did  1  find  ihem,  one 

and  all  without  one 

•as  lost  in  a  kiad  uf  dumb 

taken  in  by  thsm. 

lur  readers  with  a 

f  the  Report  of  the 

Seybert  Comi 

1  can  heartily  endorse  the  praise  you  bestow  (in 
your  "  Soienlifiij  Nowa,"  ua  p.  467J  upon  tbe  really 
marvellous  "  Bibliographie  de  1  Aaironomie  "  irf 
HM.  Uooiean  and  Luioutsr.  Tu  every  walking 
cmer  who  has  not  aceeas  lo  tbe  largeit 
ea  thia  aatoniabing  monument  of  patient 
tb  la  indiapentable.  Tobim  who  ii  fortunate 
1  to  be  able  to  use  anob  a  library,  tbe 
iographio  "  fambbea  ■  oatalogne  raisonnc  of 
book  bo  cab   puaaibly  require.    Tbe_  whole 


icutiSc  I 


1  Belgia. 


_  .  — _  SBliafaction  the  admirably  oommon- 
Lnd>aggeativeleiier(27692)of  Mra.Eihetinda 
Uadwen  on  page  4ii0.  Uer  remarki,  althougb 
primarily  havmg  refersnoe  to  tb     '   '   ■""  ' 

oiliea  and  large  luwna  might,  mot 
as  equally  Weil  applir>d  to  onr  rural 
papulation.  Dooieitio  service  as  an  occupation  for 
the  daughters  of  labourera  ia  at  an  otter  disDDnnt, 
while  ineir  biotbera  wbo  used  to  furnish  OQi 
ploughmen,  earura,  stockmen,  Jic,  are  nowaday* 


[iBtandi>,be 
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quit*  ftbove  doing  minanl  l&boar.  To  be  pupil 
traoben  ii  M  pm«Bt  the  idea  of  acorei  and 
bnadrBdi  who  twenty  or  thirty  yoin  sgo  would 
have  onrried  off  priiea  it  ngricultunl  shows  for 
dexteroDB  ploughing,  well-otade  bntter,  &nd  eo 
forth.  Hence  the  tsichiog  intkrket  ii  geltlDg 
glutted,  ■.□d  by -and  by  nagoe  in  it  will  dome  down 
wiliii  tUQ.  In  tbeitbnrniDgdeBiietJi  be  "  genteel," 
then  deluded  people  nerer  sBem  to  (oteBBO  the  in- 
evitable and  atupendoaa  cnnh  thst  must  soanei  or 
lat«[  come  wbea  everybody  foilowi  their  eilly  and 
evil  example.  It  is  not  the  oonupstion  thst  makes 
the  maU'  AuBrti&cer  who  respeeta  himself  may  be 
ft  gentlemSQ  id  one  of  the  boat  acnaes  of  that  much 
abused  term.  A  olerk  (evea  in  a  Gavemmtiit 
office)  msy,  dd  the  other  hand,  be  an  unmitigated 
"cad."  "I  think."  with  Misa  Hadweu,  "there  is 
too  mQoh  anobbisbDsss  abroad." 

Let  me  recommend  "Shapei"  (Utter  27693,  p. 
4tiO),  vho  looks  to  the  State  to  provide  tecbaioal 
ednation,  to  ohtain  and  read  earafally  tbTOUgb 
Herbert  Spencer's  brochure,  "  The  Man  venns  tge 
State,"  pntiluhed  foe  a  ihilliag  by  Williami  and 
NoTgate. 

IE  "(Bdipua  Rei"  {latter  27610,  p.  <67)  will 
ODusult  aeotion  ii.  of  27  and  28  Viet.  a.  116  he  will 
find  it  recited  that  "Every  peraon  who  shall 
knowingly  and  wilfully  set,  lay,  pnt,  or  plsco,  or 
cause  to  be  let,  laid,  put,  or  plaeed,  io  or  npon  any 
land,  any  flesh  or  meat  which  has  been  mixed  with 
or  steeped  in  or  impregnated  with  poisoa  or  my 
poiaonone  ingredient,  so  as  to  render  such  flesh  or 
meat  poisonous,  and  calculated  to  destroy  life. 
Penalty  not  eioeoding  ten  ponnda."  So  that  yonr 
coTrespoadeat'a  cat  is  ai  much  protected  as  bis  dog 
by  this  statute.  I  mast,  however,  add  the  eipraa- 
aion  of  a  grave  doubt  if  simply  fried  itar  Cab  conld 
be  iucluded  in  thin  category.  On  the  other  band, 
a  man  may  lawfully  aet  t,  rat-trap  in  his  private 
garden  to  oatch  cats  and  dogs,  fur  a  oonviction 
under  2Jtb  and  26th  Viot.  o.  117,  a.  41,  for  doing 
so  (in  the  case  of  Bryan  v.  Eaton)  waj  quashed 
on  appeal.  It  is  a  matter  of  feeling.  Soma  people 
are  not  suffiotently  toud  of  cata  to  eacriliee  their 
ohoiDe  leeds  and  plants  to  them. 

Before  paying  the  slightest  attention  to  Mr. 
Clements'a  euriously-cooked  autistice  in  hia  letter 
(27612)  on  p.  468, 1  would  invite  my  brother  readeca 
to  tarn  back  to  p.  687  of  Vol.  XXXIX.  of  the 
EDOUGH  Mbchakic,  and  compare  Mr.  C.'s  pre 
diction  there  with  Mr.  Symon's  "British  Rainfall' 
for  1S86. 

Imuat  erave  Dr.  AEinson's  pardon  for  pointing 
out  that  whomsoever  he  answers  in  letter  27^14 
(p.  468)  he  does  not  answer  tne.  He  made 
feetly  definite  and  categorical  assertion  ia'hia 
artiole,  which  I  copied  in  letter  27476  (p^  365),  and 
which  1  here  repeat :  "  Animals,"  laid  Or.  A.,  "  in 
a  natural  condition  will  not  uanally  eat  salt,  nor 
will  the  untutored  savage."  In  reply  Io  this  I 
showed  that  wild  animals  always  eat  ealt  Cor  drink 
saline  water),  and  that  many  African 


for  this  most  necessary  article  of  diet.  To  quote 
Tit-Bill .'  as  a  reply  to  this  is— well,  let  us  aay, 
just  the  least  abode  irrelevant. 

The  reply  (6264.1)  of  "Nun,  Dur."  on  p.  469 
remiada  me  that  I  once  beard  that  lightning  turned 
beer  sour  becsuse  it  didn't  know  how  to  condact 
iUelf.  But  it  strnck  me  that  this  rather  failed  as 
a  strictly  scientiEu  explanation. 

"Brjn"  (query  eaT.ia,  p.  472)  will  find  that 
rafraetion  increases  with  atmospheric  pre«aiire,  and 
becomes  greater  as  the  barometer  rises.  Now,  in 
this  country  aoch  rise  takes  place  from  »n  inflnn 
of  heavy  dry  air ;  hence  it  is  obvious  that  it  is  not 
rain  or  atmospberic  vapour  that  canaes  it.  The 
whole  anbject  of  abnormal  refraction  is  obscure, 
I  have  seen  a  range  of  cliffs  on  the  Sonth  Coast  of 
England  apparently  suspended  at  a  conaiderabie 
height  above  the  horison.  Contignons  strata  of 
air  differing  greatly  in  temperature  most  have  a 
Urge  share  in  producing  these  phenomena. 

''^P.  R."  (query  62771,  p.  473)  must  simply  hnut 
through  old  almanacs  for  his  lunar  phaaes,  and 
through  the  N-iuticiil  almanac  since  1801  for  the 
data  necessary  to  compute  the  times  of  moontiae 
and  mooaaet,  the  actual  oalotdation  of  which,  by  the 
hye,  is  a  very  operoaa  matter.  I  fancy  that  I  myaelf 
gave  a  sketch  of  the  proeess  years  ago  in  these 
columns.  It  is  the  rapid  change  of  place  of  the 
moon  in  the  sky  which  renders  the  computation  of 
'^° ''""^B  of  her  rising  and —"■ '"    " 


the  CI 


isibly  e, 


a  of  a 


r  whoBi 


n./ 


taut  during  the  time  of  description  of 
■LI  uiiuuai  arc  the  formnlo  for  finding  its  honr 
angle  is  simplicity  itself.  The  sine  of  the  arc  which 
turned  into  time  is  to  he  added  to-or  anbtrncted 
from— 6  hours  (occording  as  the  aUr's  declination 
is  north  or  south)  to  get  the  time  from  the  star's 
rising  to  its  transit  -  tan.  star's  dec,  x  tan.  of  the 

In  reply   to  "B,"    (query    62793,  p.  47S),  hia 
seeming  protuberance  of  60  miles  on  the  moon  Is  a 
'        optica!     illusion.       Hansen,    to    eiplsin 

re  (^  gravity 


is  33  miles  beyond  the  middle  of  her  longest 
diameter — a  condosion  which  Adams  refnses  to 
accept,  Newton  calculated  that  the  moon  should 
be  17Sft,  longer  than  she  ja  wide,  but  there  ia  a 
wide  diffecence  between  178ft,  and  66  miles.  No 
direct  meosurea  of  the  lunar  ellipsoid  have  yet 
been  made  ;   in  fact,  I   gravely  doubt  if  wo  have 

Gussew'a  measurements  (R.A.S.  Monihh  Nolicei, 
Vol.  XX.  p,  210)  were  of  De  la  Rue'a  well-known 
Btereosciipic  photographs,  and  he  found— like 
"B."— that  tbe  greatest  deviation  from  the 
spherical  form  was  somethiag  like  006  of  the 
radius.  Bat  no  importance  is  attached  to  this 
resnlt  by  astronomers  in  its  numerical  sapeot. 

I  would  enter  a  protest  against  the  vagueness 
and  misleading  character  of  the  method  employed 
in  many  almanacs  to  indicate  the  equation  of  time  : 
I  mean  that  of  beading  the  colnmn  containing  it, 
"Sun  after  Clook"— or  "before  Clock,"  as  the 
ease  maybe.  If  the  phrase  "  Equation  of  time  " 
+  or  —  be  considered  too  teobnical.  it  woidd  be 
much  better,  and  more  intelligible  to  the  ordinary 
user  of  the  table,  were  it  beaded  "  Add  to  Sundial 
Time,"  or  "Subtroct  from  Sundial  Time."  He 
would  not  then,  as  he  has  st  present,  have  to  think 
seriously  what  time  bia  wutch  should  show  at 
apparent  noon,  and  perhapa  oa  often  as  not  think 
wrongly. 

In  reading  of  some  recent  triumphs  in  celestial 
photography,  it  is  difficult  to  diasociate  them  from 
the  idea  of  tbe  employment  of  large  and  costly 
telescopes  fitted  with  the  most  elaborate  apparatus 
and  contrivances.  M.  Print,  then,  of  the  Royal 
Obaervatory  at  Bmasels,  has  dona  wisely  and  well 
io  showing,  in  his  brochure  "La  Photogrsphie 
Astronomiqne  par  las  Petits  Apparoiia,"  bow  the 
poBsesaors  of  ordinary  portrait  or  landscape  lenses 
(and  notably  of  the  latter),  have  it  in  their  power 
to  produce  photographa  of  the  heavenly  bodies  of  a 
very  conaiderabie  degree  of  merit,  and  of  on- 
donbted  scientific  valne.  The  pamphlet  now  lying 
before  ma,  pahlisbed  by  the  Belgian  Inatitat 
National  de  Gcographie,  is  a  reprint  from  Cicl  il 
:,  and  it  illnstraMd  b;'  several  plates  token 
uegati" 


!s  o£   M.  Prii 


with  t 


cept.0 


!,  thes. 


.  originals;  bat,  even  with 
this  qualification,  they  are  remarkable  illustrations 
of  what  may  be  effected  by  such  apparatus  as  is  in  the 
posaeieion  of  eva^  practical  photographer.  Every- 
one who  can  read  elegant  and  finent  French,  and 
who  is  interested  in  the  photography  of  the  heavenii, 
should  procure  this  pamphlet  straightway.  1 
should  think  that  it  ought  to  be  obtainable  through 


f  the 
Hars  at  tbe  Earth's  i 
(and  repeated  on  p.  vl 


6-6 ',  adopt!  _    _ 

would  make  the  diameter  of  Mors  4,2l6fi  miles, 
instead  of  upwards  of  4,900  as  calculated  by 
"Trla"  in  letter  37617,  on  p.  484.  By  the  way,  1 
think  that  yonr  correspondent  should  have  warned 
his  readers  that  hia  methods  are  only  fairly  ap- 
proiimato  ones.  If  we  are  to  accept  the  aemi- 
diometers  of    the   plaoela    which    appear    ia  the 

poted  on  ^e  supposition  that  the  planets  are  ill 
separated  from  na  by  the  mean  dittance  of  the 
Bartb  from  the  Sun  (9-J,392,4uO  milea),  then  they 
simply  become  tbe  sines  of  the  angles  they  subtend, 
with  the  mean  solar  distance  as  radius.  Hauce  all 
■      '  Ulply  02,392,460  miles 

,    ..    add  thair  logarithms 

together — to    get    tach    lemidiamutar   in  milea. 

'Take  Veana  for  an  example.     Her  semidiametor 

")&■',  of  which  the  log,  sin.  is  6-6049145, 

we  odd  the  log.  of  92,392,460- i.e,, 

ibtain  3'67O6610  the  log.  of  3,72007 


by   the 
planet- 


miles 

the 

equatorial   sem 

diameter  of    V 
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iqnaWrial  i 

1,  in  latter  27637 

;p.  488),  have  we  the 

7tl<l, 

pr,t, 

jdaeas.    Suppose 
fallen  on   tlie 

per  annum  have 
last  60,000  000  y 

'S; 

ars.    It  they  « 

inters  i 


any  shape  or  way  aQeot  "  catastrophi 
there  ia  covert  reference  to  Whistou  ■  oraiy  iraan 
aboat    a    comet    having    caused    the    mythical 
Noaohian  Deluge. 

I  willingly  accept  Mr.  Woodward's  explsnation 
given  (in  letter  27643)  on  p.  490.  I  ratberimsgine 
that  ordinarily  the  power  of  writing  down  a 
saqnence  of  figures  is  one  derivable  from  constant 
practice  rather  tbaa  from  any  innate  faculty; 
albeit  such  faculty  does  nndonhledly  eiist  to  a  far 
greater  eileul  in  some  people  than  in  others.  As 
I  happen  to  have  obUined  a  copy  of  Mr.  Wood- 
ward's logaiithmi  myself,  it  nutj  >>-~'  -^i-haTv.  ha 
out  of  place  hers  if  I  eipresi  my  o 
of   their   compactness   and   valni 


AVtHltnr  ottbe  Boyal  Aatronoinlo»l  Booietr- 

OOOUi:.TATIOBr  OF  AX.DBBAAAS. 

[27661. ]~IK  anticipatioD  of  the  occnlUtion  of 
Aldobarau  on  Sunday  morning  last,  I  began  to 
compute  the  loeol  times  of  disappearance  and  rr- 
appearance,  the  Kaullcal  Atmanac  giving  tbe 
limiting  parallBta  oE  76°  N.  and  G°  N.  1  had,  how- 
ever, nut  proceeded  far,  until  I  saw  there  would  be 
no  occultBtion  here  (nearly  66°  N.) — only  a  near 
approach.  In  fact,  tbe  star  at  the  time  of  nearest 
approach  was  about?  from  tbe  moon's  Jimb.  Nov, 
I  think  it  will  be  admitted  that  la  this  esse  the 
limiting  parallels  of  the  X.A.  ware  rather  wide  of 
the  mark.  Perhaps  this  may  come  under  the  notict 
of"fc\R,A.B." 

July  18.  J.  a. 

ABTSONOKiaAX.. 

[27652,]- Febbaps  soma  reader  can  SdmUfr 

some  of  following  paira,  or  aay  if  faint  coaui  n- 

J3  377.  Vary  faint  cvmr,  at  iO^,  340°.  Soarcely 
worth  mention,  only  that  the  tmoll  3"  pair  seems 
as  distant  from  principal  star,  and  »l>o  there  leeins 
a  considerable  change  ia  aaglo  of  auull  pair. 
Originally  30',  it  now  ia  aboat  308°  or  SIC. 

Near  B  Uereolia.  2'  S.  a  tiule  p.,  a  pair,  »i  and 
ll".85'2i-  +. 

Near  £  2U22.  1  j°  /.  a  little  S.  is  a  similai  star 
to  £  2022.  4'  f>  a  little  S.  which  ia  %  naaC  pair 
81— 9i,  12=  3~  +. 

^  Lyra.    Star  30-  N.  has  mma  8th  and  lOth,  leO* 


■|'  46", 


.  The  81  msg.  at 
Herculia  has  thi 
and  a  third  dost 


69°  hi 


!■«  860°  W . 
■1  313'  6U  , 


Near  ^  Cepliet  two  small  pairs  in  line  Dearly, 
one  pair  44'  from  ^,  3th  and  9th,  296°,  4"  ±.  theotber 
44'(ligtant  from  this  pair,  3th  and  IDlh,  360',  4'  ±. 
Bach  of  these  paira  is  one  of  two  st&iB,  the  four 
being  nearly  in  a  straight  line  p  fi. 

Con  any  one  give  present  distance  of  £  JI07? 
It  seems  very  close  and  difficult.  1  am  quite  nnaUe 
to  divide  i;B6utis  this  year.  The  best  leandoia 
tuo  diaca  squeezed  together  slightly  ;  even  with  9M 
there  is  no  separation, 

I  can  assure  "  Tria  "  that  be  need  not  doubt  his 
division  of  ij  Coronm.  It  is  easily  divisible  ac« 
with  such  aperture  as  9"  or  8''  on  a  dscent  night ; 
but  the  definition  latterly  has  been  of  ths  poorest. 
At  any  rote,  in  London,  the  finest  telescope  ever 
made  would  be  condemned  if  tried  on  an/  nigbt 
this  summer,  I  have  found  it  impossible  to  focus 
Btara  to  discs  at  all,  and   therefore   high  powen 


7  Coroi 


ntheb< 


never  get  image  good  enough.  1  fail  to  sec  any 
trace  of  elongation.  M,  Gaudibert  is  to  be  ccn- 
gratulated  an  bis  superior  paaitiuu  ;  bat  far  more 
tor  his  evidently  much  superior  mirror,  and  very 
much  keener  vision.  Edwin  HolmM, 

BIA    OOaONJB. 

[27653.]- 1  SEE  that  "  Tria  "  refers  to  tbe  above 
star  in  the  last  Uecmamc. 

It  ia  now  welldivided  with  about  800  inmy  lOin. 
refractor  (diolyte).  I  should  say  the  diat,  ia  0-6  :; 
P  =  IS6'  ±  est.  It  iFaa!>ier  than  K  BOolia,  which 
is  almost  in  contact  at  110'  +. 

Herbert  InsklL 

HOT-AIR    ENQINB. 
[27':64,]— I  AH  much  interested  in  tbe  remarks 


of  "P.  A,  M."i 


nd  J.  Seal  0 
1  am  about  making  aach  an  engine  for  my  own 
use,  and  wonld  like  their  opinion  on  some  pointi. 
I  had  always  supposed,  as  does  "  P.  A.  M,"  thst 
the  working  cylinder  should  be  kept  aa  oool  as 
possible,  la  fact,  that  the  theoi^  of  the  engine 
was  to  make  tbe  lower  part  of  engino  hot  and  the 
upper  part  cool ;  as,  however,  J.  Seal  has  nuieh 
eiperienoa  here,  perhaps  he  is  right.  Will  he  write 
further  on  this  point  ?  I  should  also  Uke  his  and 
"  F.  A.  M,'s  "  opinion  on  tbe  neeesaity  of  the  n>- 
generator  either  of  wire  game  or  thin  platei, 
between  ths  diaplacer  and  working  oytindsr. 


SOBEW-OHASINQ  DBVIOX. 

[27666,1-TiLE  following  devi. 


>  the  reader 


of  t 


oontributiun  to  the  notions  for  scr 

as  B  substitute  far  the  traversing  mandrel. 

In  this  invention  the  guide  screw  is  fiied  toand 
rotates  in   a  hand  T-nst.      The   Raid*  Hr*w  i) 

-iven  by  ft  pinkm  witb  tntenawtkf  jiirtnf 
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bolt  one-tenth  of  an  Inoh,  ind  sBordi  ■  pcrpendienUr 
woikhig  tica  ane-tenth  ol  an  inch  la  radiiu,  tnd 
of  a  length  wbi.b  is  Ihe  diuneter  of  the  bolt 
mnltlplied  b;  B-HI6.  Notanljdoei  Ihe  trnnntion 
of  one-foDith  take  oni-twentistb  of  an  inch  oS  the 
height  of  the  working  face  of  the  thread,  both  at 
top  and  at  bottom ;  bnt  it  alio  leavea  a  flat  ia  each 
Due,  which  ii  one-twentisth  of  an  incsh  io  width. 
In  fut,  tha  depth  of  thi>  thrs&d  ii  half  its  piteh  ; 
the  flat  tap  on  the  thread,  and  the  Ba.t  bottom  on  the 
item,  are  eaoh  one  ijiurter  of  iti  pitch.  So  data 
eoold  pouiblr  be  limpler ;  do  form  oaald  be  more 
enduing  and  l««i  liable  to  Injurj  in  ateal,  oaat 
inn,  metal,  or  wood,  than  thia  thread.  And,  if  the 
iqnais  be  oat  np  into  lixtcea  smaller  aqnarea,  far 
niliDg  fonr  interuoting  parallel!  each  way.thii 
Intereeting  faot  will  be  made  raanifaat  thai,  it  the 
obtnie  ooraera  of  the  thread  and  of  the  tool  whioh 
be  ronnded  down,  we  praetinlly 
get  two  reverted  wotora  ot  paraboiai  whow  baiee 
a  twice  the  length  of  their  heighta.  In  faot,  we 
it  in  thii  thread,  when  worn,  a  linnooi  oorve 
liioh  repruente  a  pail  ot  pacabolu  whoee  buna 
e  BMh  the  lemi-laCut  reotum. 
I  think  that  we  oannot  do  batter  than  adopt 
thii  buttieai  thread — fiTS  tnma  per  inoh,  tnm- 
oaled  by  a  flat  to  the  extent  of  one  quarter  both  at 
op  and  bottom. 

If,  now,  we  asree  to  the  wide  faoe,  the  pjlindar- 
>aBa,  and  this  battieu- thread,  onr  model  ii  Mttled 
Q  far  as  iti  Jbrm  ia  oonoemed.  Bat  we  have  atill 
.0  tattle  ita  ditncniiont,  u,  without  identitv  of 
dlnenaioni,  we  oanuot  get  interobangeability.  The 


CoiM  width  ot  the  mandrel-taoe,  ■ 
gth  of  the  threaded  poitlon  of  the 
maybe  left  U  variahfea.    """ 


obnok  would 


wheel  rotating  on  an  arm  attached  to  the  ipjndle 
of  the  guide  ecrew,   and  the   intermediate   wheel 

¥iarB  with  a  pinion  on  the  mandrel  or  latbe  chuak. 
he  gnide  aorew  ma;  drive  a  point  tool  direot, 
reitinp  in  the  groove  of  the  wrew,  or  a  ohaeer  be 
held   m  a  olamp  which  haa  part  of  the  pattern 

tool.  A  ■eilai  of  gnide  aotewa  and  mbbera  may 
be  nied  or  diSerent  pilchei  be  got  by  ohange- 
wheela  from  one  or  mora  gnjda  aorewa. 

In  tha  aketch  AA  ia  the  oaating  of  the  T-reat, 
Fig.  2  an  end  elevatien.  The  aplndle  c  c  ia  fitted 
with  Dollar  and  lever  arm  MUG  rotatiug  freely  on 
it.  Pinion  B  ia  fixed  to  the  apiodle,  and  wheel  F 
mua  looae  in  gear  with  E.  The  apiodle  cc  ia  key 
slotted,  and  made  long  and  atiS  enough  to  give 
plenty  of  range  for  adjnatmant  of  tha  re»t  longi- 
tudinally, and  wheel  F  ii  auffioiently  large  to  give 
ample  oroaa  adiuitment  whea  tying  over,  under,  or 
between  the  driving  pinion  on  the  mandrel  or 
ohnck.  The  guide  aorew  or  aeriea  of  gnide  loiewi 
B  bave  a  feather,  and  the  spindle  oan  be  >et  by 
end  collart  with  tet  acrewa  when  adjn>l«d  for  the 
work  in  hand.  The  clamp  I  ia  made  to  travetie 
along  the  receaa  teat  on  the  top  of  the  T-rest,  and 
ita  four  comer  faoea  may  each  be  a  portion  of  a  not 
to  gear  with  oorreaponding  gnide  acrewa.  The 
apparatna  oan  at  once  be  thrown  in  or  ont  of  gtu 
by  the  lever  H,  and  a  apring  or  weight  be  atta^ad 
at  G  to  keep  it  in  gear  with  the  mandrel.  The  tool  and 
olamp  can  alio  be  taken  oa  or  o3  the  work  witboat 
■topping  the  lathe,  and  will  travene  the  length  of 
the  guide  aorew.  For  inaide  work  a  anpplementary 
bar  rest  H  may  be  aorewed  on,  and  the  damp  {Fig. 
3)  fitted  to  the  inaide  tool  will  oonvey  the  traverse. 


THB  BSlCUirDS  KAVSBBI.. 

[27656.]— OSE  more  point  remaina  to  bi 


There  are  practically  three  forma  of  thread  for 
na  to  ehooae  from.  There  is  the  angular  thread, 
more  or  leas  trunaated  and  rounded  oS  aa  in  the 
Whitwoith  bolt,  or  merely  truncated,  with  a  flat 
top  and  bottom,  ai  in  the  Bellera  aorew.  Then 
there  ia  the  aquare  thread  aa  uaed  in  Whitworth 
planers  ot  vait  aiie  and  power ;  alao  in  acrew- 
preaaea;  in  the  motorial  and  measuring  aorewa  ot 
onralide-reatK  vicea,  and  other  email  toola.  Laatly. 
we  have  the  bnttreaa- thread,  which  ia  virtnally  ■ 
tguare  thread  cut  diagonally  in  half,  ao  ka  to  give 
all  the  advantagea  ot  the  perpendicular  face  on 
one  side,  while  doable  the  namber  of  threads  can 
be  cat  npon  the  same  length  at  serew-atem.  Now, 
for  work  in  which  only  a  one-aided  action  of  the 
■orew-threadia  required,  the  bnttraaa-thread  a^orda 
that  vast  advantage  ot  a  perpendicolar  working 
face  which  ia  given  by  the  aquare  thread  ;  while 
with  thai  it  Dombinei  the  advantagea  given  by  the 
angular  thread  in  the  way  of  larger  area  ot  thread- 
baae,  and  oonaequent  greater  strength  againat 
■tripping.  Therefore,  the  bnttreat-thread,  for  anch 
aaaa  a«  are  anitable,  aetnally  combines  all  the 
•dfmntagea  of  the  annilai  and  aqnare  threads 
iritOl  it  ezalndaa  the  diaadTantagea  of  both.  It 
jdm  n«  Iha  atiasgth  o<  the  angular  thread  plia 
Ika  fraadom  from  abraalon  and  waata  ot  power 
-fcu.  1.  .«_J^  by  »  ptrpandianlar  working  faoa. 
iv,  IMO,  L  whathai  onr  ojUndar- 


face  mandrel-head  ia  a  proper  tool  for  tha  appli 
cation  of  the  bnttresi-thread. 

Practically,  the  iqnaia  thread  moat  ba  rejeeted. 
1.  Beoanae  of  ita  liability  to  atrip  nnlesa  the  nose 
ba  unduly  lengthened  so  as  tn  make  np  toe  tha  fact 
that  ita  pitch  is  more  than  twiee  ita  depth.  2, 
Beeauae  the  aqoara  thread  ia  a  moat  diflicnlt  one 
to  execute  in  uie  interior  of  chneka.  3.  Beeansa 
the  thread  when  eieoutad  in  wooden  chuoka  ~ 
inadequate  atrength. 

At  to  the  angolar  thread,  the  slope  of  ita  1 
really  oonatitntu  the  aurfacs  of  a  oone  ont  np  i 

a  riband  and  wound  round  the  atem  i^  tha  aoi 

Therefore,  the  angular  thread  has  the  same 
centring  power  as  the  oono-ohuek.  This  thread  ir 
really  ■  circular  wedge,  and  on  each  diameter  ol 
the  screw  the  two  sloping  aidea  ot  the  thread  brinj 
tha  shuck  irreeietibly  to  ita  bearing  upon  tfat 
virtual  axis  of  tfaat  diameter.  Juat  so  with  all  the 
diametera,  and  the  axis  npon  which  the  chaok 
centres  is  determined  bytbe  componnding  of  these 
radial  wedging  actioas  all  round  the  aorew,  aotioni 
which  tend  to  bnrat  the  nut,  and  which  aotiona  are 
the  principal  oauae  of  the  abrasion  and  deteriora- 
tion which  take  place  in  a  working  screw.  Scien- 
tific mechanics  know  this  so  well  that  they  never 
thick  of  using  an  angular  thread  where  oontinnal 
working  and  the  trantmiaaioa  of  great  force  are 
required.  The  aagnlar  thread,  therefore,  ia  de- 
monatrably  tint  the  ideal  thread  for  the  maudrel- 
noae ;  bnt,  deatitute  aa  the  mandrd-bead  has 
hitherto  been  of  any  other  centring  agency,  there 
haa  been  no  alternative  hut  to  use  the  anguli 
thread. 

The  square  thread— or  the  half-aqoare  thread 
known  aa  the  buttress-thready  the  reiiitanoe-thiead, 
ic,  and  which  may  ba  seen  in  the  breech  piece  a  of 
Whitworth  cannon— is  not  destitute  altogether 
oantring  power,  hut  ita  centring  action  is  entirely 
deatitnCa  ot  that  moat  ttrenuooa  tactor—f'-  - 
radial  wedging  of  the  angular  thread  ;  its  last 
stalmeuti  of  centring  action  also  are  bat  tluggiihly 
and  feebly  exercised.  The  buttreae-thread,  there- 
fore, in  an  ordinary  lathe-nose  wonld  fail  by  reason 
ot  ita  laok  ot  centring  activity.  But  in  the 
mandrel-head  furnished  with  our  centring  cylinder- 
baie  we  need  to  eiolade  the  strenuooa  centring 
action  of  the  angular  thread.  Here,  therefore,  we 
have  the  mandrel-bead  which  can  afford  to  avail 
itself  of  the  vaat  advantagea  of  the  bnttreaa- 
thread,  ao  aa  to  get  a  straight  poll  np  to  the 
mandrel-face  withont  waste  ot  power,  and  without 
that  abrasion  which  is  cansed  by  the  wedging 
action  of  the  angular  thread. 

Convinced  of  this  guiding  prineiple,  Mr.  Gray 
and  myaelf  have  cnt  a  namber  of  model  thraadj, 
— .d  we  have  both  ooma  to  the  eonolnsion  that  the 
Lttresa  thread,  one  face  perpendicular  to  the  axis 
ot  the  mandrel,  and  theotber  face  at  an  angle  of  46", 
truncated  ^  both  at  top  and  at  batt«m,  ia  the  moat 
perfect  thread  for  onr  model  lathe-noae,  and  alao  a 
''be  reoommended  for  general  nee  in 
jasea  where  aimilar  functions  are  to  be 
disoharged. 
As  to  the  thiead-rate,  we  find  that  a  thread  of 
re  tnma  to  tl>*  '""''  make*  a  beantifnl  noae- 
thread,  ao^  .  whose  propartlea  are  at  oaoe  all 
before  the  y.^'^J      This  five-tnm  thread  haa,  of 

•,  a  pi  ^m";  ooa-filth  of  an  inoh.    Trnncated 

ourtti  r%  ^„A  bottom  rednoaa  It  to  one  half  ita 
"'  ■■" "    "  rt  *A  tt»raIore,UiisthtMdineiswthe 


the  aerewed  portiona  of  the  ooia  varied  within 
oonalderabie  limits.  But  it  is  aasential  that  the 
diameter  and  length  ot  the  noae-baae,  tha  diameter 
of  the  nose,  and  tha  form  and  rate  of  Ihe  aoreW' 
thread  be  tha  same  in  all  oases.  Having  settled 
our  aorew-thraad,  it  ramaina  only  now  to  aattle  tha 
size  of  the  nose-bsae  and  the  diameter  of  the 
loiewed  noaa.  Kow,  it  ii  important  for  many 
lathee,  in  which  multiple  noaei  upon  ornament^ 
ohucks  are  accumulated,  to  keep  the  noaa 
thorl.  With  OUT  wide-face  and  tubular  mandrel 
we  no  longer  deal  with  our  mandrel-note  aa  a  sarew 
bolt,  but  aa  a  luie.  On  the  one  hand  width  is  ot 
little  inconvenienoe,  while,  on  tha  other,  width 
gives  great  solidity  and  great  reaiatanca  to  the 
leveTage  which  ia  exerted  with  work  upon  the 
margin  ot  a  face-plate.  It  ia,  therefore,  wise  to 
give  our  mandrel-noae  width  rather  than  length, 
and  by  giving  our  mandrel-uoae  aiJlh,  the  addition 
of  another  turn  of  the  acrew-thread  (i.e.,'2in.  to 
the  length)  makes  a  large  and  massive  nose  for  an 
amateur  who  may  occasionally  wish  to  do  heavy 
metal-turning,  width,  moreover,  gives  as  the 
scope  we  want  for  development  ot  deaiga  in  the 
way  of  making  the  interior  ot  tha  mandrel-nose  a 
chuck-hole  to  receive  miniatnce  chucks,  very 
aoenrate  centres,  do,,  &o.  Without  now  submitting 
iurtber  auggeations  in  this  direction,  1  think  we 
may  not  do  better  than  adopt  a  nose  whoae  total 
projection  from  the  mandrcl-taoe  ia  I  in.,  and  whose 
diameter  is  ]}in.  ontside  the  thread,  and  whose 
cylindec-hasin  ia  ■2in,  in  clear  length  and  l{,th  in 
diameter.  The  inch  nose  thua  sfiurds  -8ia.  for  tha 
red  portion  which,  with  five  turns  per  inoh. 


gives  thre 


laof  a 


with  1 


par- 


both  for  strength    and  endnra 
aaotbcr   tarn  of  the   thread 
lengthening  the  nose,  and  the  I 
may  tie  out  down  from  flth  to 


this 


be  added  by 
if  the  mandrel 
irtoafnlllin. 


in  length  dear 
in  depth,  so  that  the  projeo- 


le  base,  and  in 


about  -Ofii   .  .  _ .  ,      .  ,     . 

figure  of   the  mandrel-head  shows  this  a 
p  rectilineal  angle,   yet  without  oommitting 

fault  in  design  which  would  be  involved  by  a 

real  sharp  angle  in  hard  steal  work.  Then  I  should 
_;__  .  — J  slight  taper  (,4,,)  to  the  noia-basa — a 
as  wonld  be  given  by  a  slide-reat  set  to 
turn  np  a  oone  lOin.  in  length,  and  -lin,  smaller  in 
diameter  at  one  end  than  at  the  otber.  Tbeohnck 
recess  would  of  ooursa  be  tapered  ont  to  tha  same 
angle,  and  in  this  way  we  should  secure  an  iMy 
antrv  and  a  oloaa  lit  without  material  abiaaion. 
With  absolute  eylinders  this  wonld  not  ba  praotio- 
abla. 

Now  that  the  whole  of  onr  propoaala  are  before 

the  readera  of  the  B.VOUBH  MECHANIC,  we  hope 

it  free  and  atrannoua  criticitma  may  be  aOardad. 


If  friends  would  t 


1  up  aa  aoenrate  box-wood 


iggeatlve  and  helpful  in  criticiam.  The  front  hear- 
ig  ot  the  mandrel4haft  will  be  lj>,th  or  1^,  with 
..  oollar  whoae  ontaida  length  ia  only  lin,  Tha 
chnck  recess  wonld  best  ba  flnithed  out  to  gkU* 
ithinKlafthx 
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Since  writing  the  ibova  I  aas  thit  id 
tsttoi  (27681)  llr.  Qny  ueum  igunit  . 
tbe  Doie-bMs.  Foither  ooniideratian  will  probmblj 
bring  Hr.  Graf  oier  to  tha  view  "  '  " 
bua  mntt  ba  aligbtl;  tapeiad. 
Hawaii,  whoMi  "itsndaTd  ateel  msiidraU  "  gronad 
—  ■-  jpnje  ,„  „eu- 
d  mandreli  in  h 

"Tbej  are  made  of  a  ipeoial  bard  ileal,  the  enc 
«ai«tallf  oantrad  and  hardeuad,  and  the  bodli 
nonnd  in  a  ipeaul  mauhine,  trrilj  lonnd  to  stu 
dard  aixe,  ao  that  the  puroboaer  gata  not  onlj 
firat-clau  mandrel,  bat  a  ataBdanl  gaaga  and 
pair  of  limit  gangea  all  in  one  tool.  The  pai . 
batweea  the  two  lines  aoribed  near  the  middle  o( 
die  mandrel  ia  the  uaot  aiie,  while  the  end*  give 
the  largest  and  smallest  sina  reapectivelj  that  oan 
be  allowed  to  paaa.  The  niDal  tspec  ia  iit,tb  of  an 
Inch  par  foot. 

Now,  the  taper  here  adopted  by  Hr.  Newall  ia 
^ — i.e.,  hia  mandrels  diminish  nbotli  of  "i  'noh  in 
diunataT  for  each  inch  of  leogth,  sad  althaagh  the 
taper  of  ^  npon  our  noae<baae  ii  twelve 
timea  aa  quick,  it  mnit  ba  reaolUaMd  that 
OQi  Doae-baae  will  be  only -2  or  '2aia.  ia  length,  and 
iJ,  gives  a  difCereniw  of  only  'OOlin.  foi  eaoh  'Jia. 
in  leagtb  between  tba  diameter  of  the  cone  bate 
and  ^e  end  of  the  ohuBk  reoaas.  Thia  doea  not 
amoHDt  to  too  mncb  to  seonre  aa  esa;  entry.  As 
to  teprodnoing  and  matching  anoh  a  rate  of  taper, 
it  oan  be  done  with  great  aooursay  by  aettiag  the 
•lide-reat  ao  ai  to  tarn  ap  a  long  taper,  and  then 
gaufing  the  two  endi  of  the  work.  The  pair  of 
(■ngea,  batbin  and  waihar,  will  amply  auffioa  to 
gangs  theas  tapered  sorfaeeB.  Brecy  workman 
oan  now  take  hia  toola  np  and  teat  them  by  tbe 


orking  t 


uing, 


latbe-DDie  models,  uid  find  that  it  qnite  aniwaca 
tha  deaotiption  giren  of  it  in  his  oatalogue.  Aa  to 
the  ^at  coat  which  some  of  onr  coatiibntora 
imagine  to  be  involved  in  working  to  gaage,  I  may 
peihapa  lay  that  Hr.  Newall'a  |tb  atandard  steel 
mandrel  Giin.  in  lengtb  ooata  4i.  2d.,  and,  if 
hardened  all  over,  2S  per  aant.  more. 

Tha  remark  wbioh  Mi.  Qtsy  quotoa  from  my  laat 
letter  ia  true  in  relation  to  wide  oonea,  anoh  aa 
those  of  4fi°  to  which  I  was  then  referring.  But  it 
cloea  not  apply  to  oonee  tapered  eo  slightly  as  .^U. 
Theaa  are,  practically,  oyfinders  with  only  anch 
iaper  aa  to  leonie  an  eaay  entry,  prevent  abrasion, 
and  give  a  oloae  St  when  home.  A  long  cone  is 
re  of  diameter,  and  by 


•foW 


JDce  by  eliding  any 

I    of     Hr.  Newall'a    ateel 


U  further  argomeat  were  needed  in  favonr  of 
tbia  slight  tapering  of  ooi  noae-baae,  I  ahonld 
derive  snsh  argiunenta  from  tha  "  transfer-chnok  " 
of  loae-engiae  and  omamental-latbe  men.  In  thia 
"tranafer-chaok,"   the    "cylinder-fit"    ia    alwaya 


.     _    26th     1834  (Ko.  1,009),  c 

myaelf  which  folly  eiplaina,  and  as  I  belie 

"--  =--'  '^— 1,_  the  action    and  prinr-'--  - 


rbj 


the  fii 

"  tianafer-ohoDk.'  .    , 

the  "  transfer-ohnck  "  ooaaiats  euentially 

faoe-plau  aconrately  fitted  ' 


WD  tha 


t«  own  mandrel,  and 
in  tarned  u]    ..  , . ..  .  ,  ., 

Mmblnad  with  a  cyliadei,  or  rather  taper  fit.  By 
thatoombinatiun,  and  two  counterpart  sarf  aces  upon 
tiie  ehnck  to  be  tranaferrad,  cbucka  with  partly- 
«xeonted  work  upon  them  may  ba  accurately  trans- 
ferred from  one  nose  to  another.  Now,  tbe 
ornamental  lathe  may  have  aa  many  aa  ten  or  mora 
repetition  noses,  and  each  of  these  trantfer-ohucka 
haa  to  be  engraved  for  the  particular  nose 
to  which  it  belongs.  The  chnck  ia  spoiled  if 
foroed  on  to  the  wrong  noaa.  The  "  tranafei- 
chuck," —  when  made  aud  reserved  without 
blunder  for  its  own  nose,  ia  a  rickety,  epoilable 
oontrivance.  How,  what  I  propoaa  in  our  inler- 
ohangeable  mandrel  ia,  to  put  thia  cyllnder-f ace-fit 
npon  the  mandrel  itself,  and  so  give  to  aU  im- 
portant chucks  this  extreme  aaouraoy  in  fit — such 
accuracy  that  cousecitlive  fittinga  upon  the  same 
mandrel,  or  tranferances  to  other  standard  min- 
diels  will  all  be  SB  perfect  as  tbe  best  resulu  of  the 
"  tiansfer-chuck  "  of  the  ornamental-lathe  now  are. 
There  ia  only  one  objaation,  and  it  la  thia.  Part 
of  tha  busmeas  of  ornamental  lathe-making  seems 
now  to  be  to  provide  oontrirances  fur  killing  the 
time  and  using  np  the  funds  of  those  unhappy 
people  who  bsve  mora  time  and  more  money  on 
their  hands  than  they  know  what  to  do  with.  This 
benevolent  saction  of  the  ornamental  lathe  work 
will  undoubtedly  be  crippled  by  my  proposal  to 
pat  the  oylinder-faoe-fit  npon  tiia  mandrel  itself, 
Inateadof  firat  makiag  a  set  of  mandiela  amongst 


which  tha  chunks  will  not  tranater,  and  than 
making  the  "  tranafer-ohoaka,"  in  order  to  make 
them  ran  true  when  transferred.  The  cost 
of  adding  the  cylinder-f ace-fit  to  the  man- 
drel ia  certainly  not  mora  than  that  of 
makings  single  " trans fer-chuck."  This  seems 
to  be  its  only  real  objection.  To  aay  that  it  will 
not  answer  cannot  be  said  without  asserting  that 
the  "  transfer-chnakB  "  always  prescribed  by  tbe 
ornamental  latbemakers  have  not  saswered  the 
parpose  for  which  they  have  beea  sold,  and  for 
'  '  '     they  bava   been    regularly   used    bj     "    ^ 


a  Hi.  Per. 


al.  Gen 


dredi  of  other  emineat 

my  paper  on  the  "  transfer-chuck,^'  j 

There  is  another  chuck  which  mi 
foonded  with  the  "  transfer-ohnok  " 
beendisaniiingi  I  mean  tbe  adapli 
adapter  chuck  adds  to  the  mand 
it      is      fitted      a       second      mand 


Clarke,  aud  huu- 

Perhaps  Mr. 

'blah  illnstrate 

and  reconsider 


head      of 


second    set   of    ohuoka    to   be 

occaaionally  need  upon  a  larger  lathe  than  that 

to  which  they   belong.      In  thia  case    tbe  blank 

adapter  is  bored  out,  aorewed,  and  faced  up  to  fit 

the  mandrel-head  on  which  it  is  to  work  ;  ita  free 

ia  then  made  into  the  second  or    duplicate 

idral-head— the  daplicate  copied  lo  accurately 

II  the  otherlathetbatitBCbucksrtia  true  upon  it. 

a,  though  a  kind  of  "  tranafer-chuck."  ahonld 

istinguisbed  as  the  adapter  obuak.     One  ob^eo- 

to  adopting  tbe  large  nose  lately  proposed  for 

model  mandrel  has  been  that  the  costly  old 

iratna  belonging  to  onr    preaent    ornamental 

as  osnnot  be  fitted  to  it.     But  all  anoh  appa- 

a  ma;  be  utilised  by  tbe  simple  expedient  of  a 

steel  adapter  chuck.    The  adapter  chuck  does  not 

wall    npon  the    ornamental    lathe   mandrels 

use  of  their  puny  size  and  want  of  strength. 

upon  the  large  nose  and  wide  face  of  onr 

model  mandrel,  adapter   cbacka  oan  abundantly 
carry  al]  the  old  Ornamental  apparatna  now  in  band. 
J«msa  Edmmida. 
8,  Grafton-atreet,  Pioaadilly. 

OBNTBINQ    BITS   POB    LATHB   WOBK. 

[27667,]— I   TKDST   that  "Soa"  (letter  27630, 

page  487)  will  eicuse  my  pointins  out  that  he  haa 

not  explained  the  true  use  of  these  bits.     Any 

taper  rosehesd  used   in  an  ordinary  brace  would 

~   implish  what  he  deaaribea  muoh  quiaker  and 

ally  effioient.     Uj  method  of  making  and  using 

intring  bit  ia  to  take  a  suitable  piece  of  cast 

■\,  forge  it  ao  aa  to  turn  np  the  aame  aa  the 

al  centre  in   the  moving  headstock,      Having 

led  it  precisely  to  oorreepoud  with  same,  I  file 

r  aquares  upon  it.     How  I  heat  it  to  a  dull  red 

I  dusky  corner,  snd  dip  perpendicularly  down — 

down — down  into  tbe  water,  and  no  after-lowering 

of  the  temper.    Now,  then,  to  use  thia  tool,  we  first 

drill  the  amall  hole  in  proportion  to  the  weight  of 

tbe  job,  then  we  stick  this  centre  into  the  moving 

headstock  ;  tbe  other  end  of  tbe  rod  msy  be  in  a 

self-centring  chuck,  or  else  against  tbe  dead  centre 


nd  a  drii 


Nos 


now  bring  tbe  blunt  end  of  any  slide- 
toot,  l»ing  fast  in  aaid  slide-rest,  gently  lo 
upon  the  end  of  tbe  rod  in  that  place  which 
vant    aaid    centre    to    carcespond    with,  and 
aimultsueously  aorewing  forward  the  bit  and  tbe 
"ide-rest,  we  bring  the  hole  central  at  the  aame 

__ntreB.     Note-— Keep  tbe  Dentre  and  tbe  flat  end 

of  tbe  tool  well  oiled  during  this  operation,  and  go 

'"  work  at  aorewing  op  very  canny,  or  there  will  be 

smash,  which  will  throw  the  operator  "  off  hia 


PINSOLB   PKOTOQBAPHS. 
[S7658.]— The  unsatisfactory  photographs  ar 
irobably  due  to  tbe  raw  edgea  of  the  pinhole  mad 
n  the  oard-     Would  it  not  be  better  to  drill  a  fin 
lole  in  a  thin  ivory  plate  and  attach  thia  to  th 

pieoe  rather  leaa  than  the  site  of  tbe  ivory  ?  1 
iinhole  seen  throngh  a  microsoope  presents  a  ver 
agged  and  ill-defined  outline,  with  hairs  acrois  am 
bout  it  that  would  interfere  muoh  with  the  ray 
f  light-  O.  J.  lu 

ON  WATBBINa  OUT-DOOB  PLAJfTB. 


system,  not  only  enter,  but  completely  fill  and 
block  up  the  pipes  of  nuder-dramage,  let  these 
I '- icted  of  aud  in  whatever  form  they 


I  eaa  give  bim  ocular  demouati 


e  the  far 


assimilate  hia  system 

ployed  by  the  gardeuei  . 

success,"   I  would  suggest  that  J. 

attempt  with    hia   own  hands  the  whole  of  the 

aotual  manual  labooi  leqoiied  in  digging. 


ing,  marketing  the  prodnce,  Ae.,  of*  aingla  ■nete 
one  whole  year,  and  live  upon  the  oett  proceeds  of 
bis  said  labour  and  of  hu  oaah  oxpeoditare  tx 
fertilisers,  rent,  taxes,  bo. 

That  vegetation  can  progress  favourably  even  ia 
such  adryieaaon  aa  the  present,  I  see  plenty  gf 
evidence  in  the  promising  crops  of  mangolds  annad 
me  on  the  dry  sandy  soil  (new  red  sandatone  fi«- 
mation)  of  this  diatriot. 

Lydney.  Azttbtbald  Pit. 

XBOHAKIOAIi    BDtJOATIOK. 

[27fiS0.]— Ik  my  ardent  youtb  I  iganl  oaa  ^aa 
in  an  export  merchant's  warehooae  in  Birminghaa, 
a  portion  of  my  duties  being  to  make  extraots  turn 
the  order  sheet,  and  to  djstribnte  thcM  oidai 
amongnt  the  manufaotnrers.  By  this  meua  I  hsd 
■  opportnnitiea  for  gaining  »n  ednca'™  - 
■     ■  noe  I  was  inTariably  give 

cting  the  works,  prooeaa,  Al. 

_         _      the  great  lamp-makem  were  Sail 

>nd  iiloyd,  whose  price  for  the  aimilar  plaia 
)pal  shade  only  was  then  four  times  that  of  tha 
leantitnl,  excellent  opal  paraffin  lamps  now  hi- 
ported  in  immense  qaantities  from  Bremen,  and 
sold  retail  in  onr  village  grooera'  shops  aa  low  aala 
each,  and  known  in  the  trade  H  "tba  Vidoos 
Reading  Lamp."  . 

I  take  this  lamp  as  a  apeoimen  involving  evarj 
scientific  principle  in  combustion  and  in  refleetioa, 
while  the  machinery  producing  its  numerona  par^ 
mast  be  actnally  perfect  in  principle  andineis- 
cution.  Viewed  as  a  specimen  reanlting  from  trada 
competition  I  learn  much  as  to  what  asraits  Great 


TBOHKIOAIi  BDUOATIOH. 
[27661.]—"  W.  A.  8.  B."  by  hia  letter  minatm 
tbe  matter  no  further.  Like  moat  advoaatda  of 
thia  education,  he  deala  only  in  platitudes  aod 
geuaralities,  and  does  not  go  into  the  labjw^oc 
inggest  the  necessary  details,  or  how  thev  aie  to  ba 
.:?,:, J  __.  T..  .1,;.,  Ijb  onij  follows  the  laad<]l 
tea  of  the  movsment,  who  at 

r Wind  Uading  blind."    Thass 

and  they  who  follow  them  oonstaotly  throw  tha 

practice  of  foreign  natioaa  in  our  face,  bat  give  as 

no  information  how  the  aubjeot  la  dealt  with  tbai^ 

what  class  of  people  are  Ungbt,  what  aubjaoB  see 

tsken  up,  or  what  the  actual  result*  of  tha  teadi- 

ing  really  are.    They  forget  alao  that  Sngliahma 

ara  very  differenUy  oouatitnted  from  fureigoda, 

and  have  a  greater  aelf-ieliance  and  indepeDdeu^ 

with  a  free,  popular  apirit  to    bask  them,  and  a 

great  jealousy  of  inlerferenco  in  what  tfaeyacn. 

'      their  personal  rights.     Some  of  tbe  foreip 

>9poDdenla  of  the  ''  K.  M."  would  confer  a  gnit 

iiT  by  letting  as  know  the  acops  of  this  mov*- 

:  with  tbem,   and  there  is  no  doabt  bnt  what- 

is  really  practioal  and  useful   initwiUnrj 

'ear  "  W.  A.  S.  B-"  would  Gud  that  "  the  drill- 
if  the  rank  and  file  of  the  industrial  army  "  by 
)roposed  method  would  only  add  to  the  msaa 
[competent  labour  that  already  swamps  aod 
overpowera  the  competent  workman. 

To  underetand  the  muddle  tbe  L.3.B.  have  gat 
tbemaelvea  into,  it  ia  only  ueoessary  to  read  tba 
following  extract  from  their  proooedinga  on  the 
2l8t  inst.  :— 

"Tecusical  Bducatios.— The  Rev.  Chsrlsa 
Lawrence  aakedSir  Richard  Temple,  M-P.,  wheiher 
he  was  correctly  reported  aa  having  aaid  on  tba 
introduotiou  of  tbe  Technical  lastructioD  Bdl, 
that  he  desired  to  ooofirm  wb>t  hul  been  amid  by 
tbe  Vice-President  of  tbe  Council,  that  tba  ar- 
rangement made  by  the  London  t^hool  Boari 
would  t>e  such  as  would  ahsoluUly  impose  no  •iiia 
burden  whatever  ou  the  ral^payers  of  the  metro- 
polis :  and,  if  correctly  reported,  lo  what  amnge- 
ment  he  referred.— Sir  Kichard  Temple  said  that 
tbe  report  in  qneition  was  snbatantully  oocreet. 
He  certainly  said  that  he  bad  thepleaaura  to  con- 
firm all  that  was  said  by  tbe  Vice-Pceatdent  of  tba 
Conncil  in  respect  to  the  mclfopolis  generally,  and 
that  be  hoped  and  expected  that  the  arrangemants 
made  by  the  Board  wonld  be  such  '      ■      '- 


kyers  of  the  metropolis.     Of  ooutao  hedid  noisaj 


_r---'«l'>"  hope  and  expectation  that,  in  aooord- 
ance  with  a  plan  he  had  submitted,  that  the  extra 
fees  they  proposed  aud  hoped  to  culleot  from  the 
atndenta  who  beneBted   by  the  ioitruction  would 

by  the  Board." 

How,  what  right  have  any  publio  Ijody  to  bdld 
on  "  hopea  and  etpeoUtiona  "  in  aakingfor  popular 
Indorsoment  fur  their  scheme?  Why  is  not  the 
"plan  that  he  (Sir  Richard  Temple)  had  aab- 
mitted"  placed  before'  ns?  Ooce  .oaogh^  twiM 
shy.  The  ratepayers  have  not  torgotlan  tttat  (ha 
leaders  of  the  Sohool  Board  movement  "  hoped  aal 
expected  "  that  all  their  aipensM  waald  ba  oofM 
bj  id.  in  the  pound.    The  nMp*rwi  u*  «akiM 
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oommoDce.  WjU  the  L.S.B^  in  the  flnt  p 
■Ut«  what  tbay  ooniider  UohDiol  tdaoaCion  to 
Tbrough  Cbe  dukaeu  of  tbair  immatnra  ooi 
will  thty   let  u  aee  ft  '  '■  ' 


'  loma  defiaite  goal  to  their  piOMediiigi 
fiiat  plftce,  when  we  aik  who  u  to  paT,Uii 
■u,  "the  atudenti."  If  that  ii  tha  I 
expeoUtioQ  of  the  L.S.B.,  let 


yope    1 


m  take  their  pi^m 
auu  luiic  uu-  ii.im  uui.  ui.  e.iry  tsD  ot  thuir 
Mholan.  Tbis  admiuiou  kills  thsir  icheme  :  It 
abaolotel;  exclude!  ill  the  poorer  and  tboM  nhc 
raqnire  it  m«t.  Ii  it  propo«ed  tbat  teohmca. 
odaoaCion  ia  to  be  limltad  to  boja?  There  nit 
Mboot  100  different  trades  and  upeoialitiai  at  tndci 
oarried  on  in  London  which  are  moiU;  follawsil  iz 
atMr  life  by  School  Board  obildreo,  and  in,  »i 
leut,10of  theie girl*  are  employed,  lathe  L.K.Il 
preparad  to  teaoh  the  tecbaioa  of  all  theae?  I: 
not,  wbioh  ot  tbam  are  they  prepared  to  leave  out . 
Where  are  they  to  get  the  plant  and  leaching  hla,i 
lot  tbsii  maes  of  eobools? 

"W,A.&B."  admite  that  "nobod;  lapikwei 
tbat  sapable  medianiite  will  be  taroed  Ont  of  thi 
Board  Sobooli."  Of  ooaiaa,  nobody  doaa  aappuai 
it :  bat  we  have  a  right  to  aak  what  ia  "  hoped  nni 
I  be   taroed   oat  ?     Should  anj 


trade    from 


■ush     I 


aohoo 


he    will 


ibe  ichool  is  iuele«  to  I 
what  ha  hai  acquired  ti 

olaaMB  he  ooold  have  eaaiiy  leami  in  a  montii 
daily  work  at  hie  ihop.  Many  advocate!  of  th 
movement  admit  thataome  of  theae  boya  will  foll<^ 
no  trade.  Thau  why  ihould  the^  waate  time  whii: 
at  their  age  oould  be  more  prohtably  spent?  .^ 
long  aa  theii  teaching  ooit*  nothiag,  ao  one  ca 
objeoC;  baC'Ut  it  once  tonch  the  pocket  of  tt 
latepajer,  they  will  ahow  thsir  objeotioa  to  tb 
prodaation,  at  their  eipeuae,  of  any  amonut  of  ii 
fantile  amateurs. 

It  ia  high  time  that  the  L.S.B.  wrote  "So  luti 
ultra  crepidam''  aorou  their  board-room  umL.. 
Let  them  limit  themMlvea  to  teaahing  tboroo^bly 
the  three  K'a^  and  the  inereat  eletnent!  of  vahioua 
■eiancH,  and,  aa  "  W.  A.  S.  B."  inggeata,  make  their 
aohoola  "  ladderi  to  the  workshop  "  by  giving  a 
good  general  edaoation,  and  leaving  teoboicalitiea 
to  truJe  workahopa,  and  tbsy  may  be  oonviuoed 
that  the  edaoation  ao  given,  if  faithfully  pnrnaed, 
will  be  ot  more  after  advantage  to  the  aobolikr  id 
following  any  trade  than  laoh  technioalitieiaa  could 
be  taught  in  Board  Sohool  workahopi,  auppait«d 
only  by  the  pence  of  the  oomparatirel;  few  who 
wotild  be  able  to  nee  them.  ffilkper. 

8HOT7U>  WB  BAT  SAZ/E  OB  NOT  P 

[aT6C2.]— Db.  ALl-IsaOS'S  !tatanienti  with 
regard  to  lalt  being  injsrioua  (perhaps  also  on 
■oma  other  !ubjeota)  require  to  be  taken  with  tlie 
proverbial  gram  o£  that  naeful  coodiment.  Re- 
garding the  oaas  of  gastrin  catarrh  he  mentions,  I 
■bonld  eay  it  was  at  least  doubtful  wheUier  the 
diasaae  was  oaosed  by  the  salt,  or  whether  the  d-.sire 
loithe  aalt  was  caiued  bf  aorae  gaatric  irritatiuo, 
or  not  improbably  may,  like  many  of  our  troablen, 
have  been  brunght  on  by  a  obill. 

With  regard  to  horase,  even  when  fed  properly — 
plenty  ot  grasa.  and  it  in  work  a  fair  allowante  of 
grain — they  atill  naually,  as  far  a*  my  eiperiauce 
goes,  retain  their  liking  for  salt. 

Pig!,  aa  far  as  I  have  notioed,  do  not  require 
oindera  aa  long  aa  they  are  not  prevented  by  rings 
ia  the  nose  from  rooting  about  at  their  awn  ,guud 
pleaaure.  Probably  they  pick  np  with  their  fiiod 
the  grit  thev  require.  U  they  are  not  allowed  to, 
they  like  a  little  cinder  or  chalk  to  help  ^em  tu 
digest.  Birds  require  sand  or  grit  to  help  diges- 
tiuii,  so  why  abonld  not  pige?  Perhapa  tbejr  see 
their  way  to  develop  a  giuard. 

Aboat  forty  yeara  ago  I  waa  aome  time  is  tbe 
foreata  of  Weatera  India,  and  came  acrou  a  race  vl 
men  who  were  ignorant  oC  the  nae  of  money  iind 
■alt,  lived  moicly  on  a  grain  called  rsgee,  Ttgift- 
ables,  and  mdk,  and  were  much  in  the  open  air,  sn 
that  they  unght,  on  Dr.  Allinaon's  theory,  to  Lavo 
been  most  healthy.  They  were  not  ao,  and,  in 
addition  to  most  ordinary  diseases,  they  were  many 
of  them  lubjeot  to  a  kind  of  fit  which,  like  the 
ease  of  dernoniacsl  posseasiun  mentioned  iu  the 
New  Testament,  ofteatimea  oasteth  them  into  tbt.- 
fire  and  oflentimea  into  the  water.  Many  oati^a  uf 
■evere  bnioi  resulting  from  these  fits  were  braughl 
in  to  our  detachment  hospital,  in  aoma  the  Ucali 
being  quil«  charred  to  tha  bone  ;  and  1  also  Leard 
of  many  caaes  uf  drowning  from  tbe  same  cuu^a 
during  the  three  years  1  was  there.  Before  1  Jef t 
they  were  beginning  to  become  more  oiviliied,  and 
donbtleas  soon  learned  to  v^ue  the  rupee  and  L'at 
■alt  like  other  people. 

There  may  be  amongst  yoor  readen  some  who 
lia*e  been  recently  iu  that  part  of  India  v«hicb 
ii  between  tha  Nilghery  hilla  and  the  aonth  ef  tbe 
Ooon  eonntry  i  if  BO,  thej  might  be  able  to  inform 
«■  vhathar,  with  Om  ohuga  of  diet  and  a  mora 


civillaad  lite,  they  have  become  more  healthy  and 
tbe  remarkable  diaaaaa  I  have  mentioned  has 
aeased.  If  it  has,  it  wonld  render  It  very  probable 
(hat  it  may  hare  t>een  oaosed  by  want  ot  salt.  Tbe 
lame  of  the  race  of  men  waa  Cornmba,  tbe  amall 
.'illagee  they  lived  in  being  in  (he  foreila  of 
Wynaad.  I*T«Bt. 

[2766B.]— Without  laying  down  the  law  aa  to 
ivhetber  everyone  ahoold  or  shotild  not  eat  lalt 
(in  the  ordinary  aenae),  I  will  give  my  own  personal 
experience.  I  gava  np  the  use  of  salt  aboat  a  year 
:ma  a  halt  ago,  and  find  that — 

1.  I  keep  my  nsnal  good  health. 

2.  I  reqnira  much  Isia  liquid  than  previonsly. 

3.  Havmg  onoe  given  it  np  there  ia  not  the 
Ightast  desire  to  retnm  to  the  old  habit,  although 
I  first  leaving  off  taking  salt  my  food  did  seem 
>mewhat  taateleaa. 

I  do  not  know  whether  it  ia  at  all  general,  bnt  I 
^ve  frsqnently  observed  that  ohildren  do  not  oar* 
for  salt,  and  omy  take  it  when  bidden  to  do  lo. 
AmpanMod- 

a.W.B.   (SO-OALLED)    BXFBBS8BS. 

rS76M.l— I  (jnlTB  agree  with  "  Viator  "  in  his 
imarks  about  the  unpanctaality  of  6.W.R.  trains. 
:  is  a  nniversal  tailing  on  thia  line.  There  is  a 
ilaokness  and  "  laissoi-aller"  air  pervading  trains 
and  officials  alike.  There  are,  however,  eioepttons 
to  this  mle,  and  I  inclose  details  ot  a  really  credit- 
able effort  to  make  np  time  I  witoessed  the  Otbi 
day  on  this  line.  The  train  was  the  4.4S  p.n 
Paddington  to  Birkenhead,  whloh  I  joiDed  i 
Oxford.  We  left  Oxford  29  minntei  late,  ai 
arrived  at  Cheater  (cutting)  only  18  minutea  behii 
time,  having  made  up  IG  minutes. 


HUea. 

Time. 

Speed. 

Bemarki. 

dep 

6.87 

Brmghm 

64.6 

Sained  6m.  to  Bir- 

dep 

7.64 

771 

Wolver- 

Left  24m.  Iste. 

3ained2m.to  Wol' 

dep. 

8.16 

verhampton,   lost 
2m.  at  Wlvrhmp- 
ton.    Left21min 

late. 

bry.arr 

8M 

4min.  at   Shrews- 

Chester 

bury.     Left  16m 

9.43 

G1.8 

The  last  1]  mile  onGresford  Bank  waa  oovered 
in  Imin.  S2sec.  (S  miles  1  in  80  down). 
Thelosdwsa   12  eoachea  (10  bogies  and  " '■ 


aBHAT    WB8TBBN    (SO-OALLBD)    BX- 
PBBaSHS— BXFBES8    TBAINB. 

[27666.]— "VlATOB"  complains  that  ao  easily 
timed  a  train  aa  the  6.16  Paddington  lost  ten 
minutes  to  Bwlndon.  It  ia  extraordinary;  but  1 
believe  the '-Dutchman"  and  "Znln  "  are  aa  bad, 
rarelv  keeping  time  on  the  down  jonrney,  and  oon- 
stanUy  losing  op  to  five  and  even  ten  minutes  t^ 
Swindon.  However,  I  made  the  run  with  the 
6.45  in  961  minutes  in  Harohlaat  (12ooaobea),  and 
on  July  14  travelled  by  the  up  train  due  at  6.46, 
whioh  gained  a  minute  or  two  from  Swindon  with 
No.  1131  and  18  coaches. 

Soma  of  the  Q.W.  "  expreases  "  seem  to  me  to  bv 
the  slowest  trains  in  this  coantry.  To  take  an 
boor  to  mn  the  36  miles  to  Beading  is  absurd  ;  as 
ordinary  stopping  train  has  to  develop  a  mach 
higher  speed  than  this.  Heading  to  Oxford,  27 
DiUes,  in  46  minutes  is  another  example  ot  pre- 
posteroDsly  slow  timing  ;  the  train  might  stop  at 
nearly  all  tba  intermediate  stationa  and  do  it  iti 

Ot  the  July  improvements,  the  new  Midland 
3  p.m.,  Manchester  6.20,  is  the  best,  running  vii 
Nottingham.  St.  Pancras  to  Kettering  in  SB 
minntes  gives  62  miles  an  hoar,  and  thence  tij 
Nottiugbam  in  59  minntes  is  62^  miles  an  hour. 
Tbe  Great  Northern  take  a  minute  off  the  famous 
4.17  (now  4.18)  Grantham,  so  that  the  averagi' 
speed  for  over  106  miJes  la  54  miles  an  hour.  A 
relief  train  to  the  8  p.m  King's  Cross  wUl  run  tUl 
Aug.  10,  reaching  Bdmboigh  m  8h.  38m.,  and  Perth 
in  lOh.  60m. 

The  qnickeat  N.W.  Uming  is  now  Bletchley  b-i 
Willesdsn  in  47  minntes,  52}  miles  an  hour,  and 
,  (he  4.48  Uidlaod  from  Qaiiton  is  book*d  to  raaob 


Stockport  (32t)  at  6.24,  or  63]  miles  sa  hour.  The 
ll.O  a.m.  from  Waterloo  now  rnns  lo  Salisbor^, 
SSJ  milee,  without  sti^ping— the  longest  run  in 
ihe  West  of  England.  I  travelled  by  this  train  a 
lew  days  ago,  and  reached  the  ticket  platform  at 


T^Ji.W.  OOSPOUND  aOODB  TASK. 
[27666.]^I  VBKXURB  to  send  yon  a  few  detaUs 
lit  the  compound  goods  tank  for  L.N.W.  By,  now 
at  the  Hanchastar  Exhibition.  It  is  csrried  on 
four  pairs  of  wheels,  of  which  three  are  driving- 
wheels,  6ft.  i^in.  diameter.  Tba  hinder  pair  aro 
mupled  together,  and  are  driven  by  the  h.p. 
cylinders,  14  x  24in. ;  tbe  trontpair  of  drivers  hai 
a  single  throw  orant  to  which  is  attached  the 
ijonnecting-rod  of  the  l.p.  cylinder,  30  x  24in.  The 
valve-gear  is  Joy'a  ;  bat  owing  to  the  small  siia  of 
[ha  wheels  tbe  steam-chests  are  placed  under  the 
b.p.  cyliudsrs.  The  leading-wheel  is  3tt.  Sin.,  with 
radial  axle  boxes;  total  wheel  base,  Sift.  61n.,  of 
irhieh  the  driving-wheels  occupy  14tt.  Grata  area, 
17-lft.;  total  heating  area,  1,090ft.;  working  pres- 
lore,  IBOlb,  BOTinond. 

ASBBNIOAIi  WAUi  -  PAPBBS  —  OOV- 
SABia  OB  OnH&BIN  :  TOBAOOO 
BOENTINO. 

[27667.]— In  the  extraot  given  from  the  Zano* 
laat  week  attention  is  called  to  tbe  prevalenoj  of 
arsenic  in  wsll-papers,  and  two  teal*  are  mentioned 


oold  surface  by  burning  arseniaretted 

Gydrogen.     It  is,  however,  neeeasarj  to  point  ont 

a  detect  in  the  detail!  for  performing  tbe  seoond 

test,  where  directions  are  give  to  boil  the  suspected 

paper  with  pnre   bydrochlorio  acid.    The  defect 

oonsista  in  tbe  fact  that   by  this  treatment  some 

considerable  amount  ot  the  arsenic  is  converted 

int«  the  chloride,  which  is  volatile,  and  would  pass 

oD  with  the  steam  and  be  lost.    It  is  bj  reason  of 

the  volatilitv  ot  the  chloride  of  arsenic  that  w* 

obtain  a  ready  way  of  freeing  sulpbario  acid  from 

frequent  contamination  bj  arsenic,  as  by  adding 

na  hydrochloric  acid  and   beating  we  can  diatil 

the   arsenic   chloride   before  the  acid  itself 


test,  and  free  from  the  abova 
objeetioD,  I  woold  strongly  recommend  Fleit- 
mann's  test.  This  consists  in  bailing  the  paper 
with  a  strong  eolation  of  canstio  soda  and  piecea  of 
aluminiam  fiiil.  Both  caasiic  soda  and  aluminium 
are  rarely  oontaminsted  with  arssQic,  whilst  lino 
and  hydrochloric  acid  asually  are. 

If  arsenic  is  present  in  the  paper,  arseninretted 
hydrogen  is  evolved,  and  on  a  oap  of  filter  paper, 
moLsteDcd  with  a  drop  of  solntion  of  nitrate  of 
silver  plaoed  over  the  mouth  of  tbe  flask,  a  black 
atain  will  be  produced.  This  stain  is  not  produced 
by  antimony  and  its  compounds. 

I  may  add,  aaan antidote  tothealarmist'sartiels 
in  the  Lancet,  that  in  the  laat  two  years,  oat  of 
scores  of  wall-papers  examined  by  me,  arsenic  ha* 
only  been  present  in  one  or  two,  whloh  were, 
moreover,  invariably  ot  the  ''green  flook"  type. 

And  this  ia  what  might  be  expected,  as  aniline 
colours,  which  are  now  so  extensively  used  in  paper 
colouring,  are  easily  obtainable  from  Germany, 
guaranteed  "  arsenfreid,"  and  many  manafaotnren 
will  use  no  other. 

The  question  hss  been  aaliad,  What  is  Oonmarin  ? 
Coumarin,  or  Onmarin,  is  the  crystalline  odorona 
prinoiple  ot  the  Tonka  bean.  It  hai  been  found 
alto  in  several  other  plante,  and  lately  prepared 
artificially.  It  baa  a  very  fragrant  and  lasting 
odour,  and  is  soluble  in  alcohol.  If  a  tew  grain* 
be  dissolved  in  rectified  apirit,  and  this  be  dropped 
over  tobacco,  allowed  to  dry  by  eiposare  for  a  short 
period,  the  tobacco  will  be  foaad  delicately  scentad, 
and  on  burning  to  give  off  a  very  fragrant  odonr. 
The  chief  drawback  to  the  use  of  Uoumarin  for 
thispnrpose  is  that  it  is  expensive.  A  somewhat 
similar  resolt  may  be  obtained  by  dissolving  a 
little  of  the  oil  at  cascariUa  in  alcohol  and  treating 
the  tobacco  as  above  with  it.  Tobaooo  thos  treated 
has  a  very  aromatic  odour  on  burning. 

•      ■  1  n «  ■".J.  SUlaxd. 


20,  Ivanhoe-road,  S.H 


OPTIOAI.  SATTBBB— TO  KB.  BOTTONB. 

[27668.]- The  use  of  the  terms  "positive"  and 
"negative,"  alluded  to  by  my  esteemed  friend, 
"  Priamatiqua,"  is  inseparable  from  the  analytio 
geometry  of  optics.  But  it  most  be  distinctly 
anderstiMd  that  their  nse  in  this  way  is  solely 
with  reterenoe  to  the  potitirm,  and  not  to  tha 
character,  of  Uie  foci.  The  tocaa  of  a  concave  len* 
is  as  real,  geometrically,  as  that  of  a  convex,  b». 
oause  in  each  ease  it  governs  the  direction  ot  tha 
tssniog  rays.  But  apart  from  the  mathamstios  of 
optics,  it  is  moat  nnadviaable  to  use  the  terms 
"poaltivfl"  and"  negative  "  otherwise  than  as  relatiuK 
to  the  character  of  the  foci.  Mnoh  oontnsion  wlu 
be  avoided  if  we  speak  of  a  wiq,t«x.  xwi.li*s»  ■»■ 
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efoD 


anmvB  victnil  <mo  u 
,n  qnution  been  t«- 


behig  a  poiitii 
IwiDg  K  Degiti 

Eu  the  oil 
p]  vsd  by  a  mi 
ipuken  of  u  tbs  "old  "  VuigiliiDder. 

H&y  not  the  efleut  ipukeo  of  by  Ur.  I 
27676)iiri»iQ  the  following  way?    Th<    . 
it  mu«t  be  obgerved,  refen  to  an  "  object  wl 
DDt  very  diatant."      Sorr  the  oonjugate  fo 

■aeh  an  objeot  canaot  be  eiaocly  tbe  ■ 

|>ruioipil    loom  fur  parallel    or   itella 

whioh  an  aatio.  o-g.  i'b  oorreoted.     It _.  _ 

tiifls  behind  the  latter,  aud  thia  ohange  will  alio 
aSeet  the  balume  of  spberio  error.  Bfidently  the 
marginal  laye  where  tlia  lef raotion  i»  greateit  will 
■oSer  the  most  chaoge ;  they  will  be  thrown 
fntther  baok  than  the  ceutral  onea,  and  will  thoa 


at  (letter 


ray.  for 


detection  and  eitimation  of  oaoe  ingar,  by  whioh  it 
ined  with  Dertainty  how  mnoh  aagar 
hai  been  added  to  bMr,  and  water  (oo. 

Duty  waa  formerly  charged  on  the  qnantity  of 

I  ahacged  according  to  the  apenifio  gravity  of  the 
■ort  before  fermentation.  If  ingar  be  added  after 
the  deniity  baa  been  taken  by  the  Broiie  ofGoiali, 
or  if  it  be  added  after  fermanUtion  is  oomplete, 
thea  obvioaaty  in  tfaoae  oasea  it  beoomea  a  pnaiah- 
able  oSenoe. 

In  the  proaecutiona  I  rtferred  to,  Dane  angar  had 
been  added  to  the  beer,  in  lonie  oaaea  with  the 
objflot  of  giTing  a  "  heid  "  to  the  bear — 1" 
frothy  top  when  dnwD  from  the  barrel ;  i 
for  a  different  reaaan, 

"'    ly  of  thoae  who  tranagreMed— Moording  to 


d  then 


r«JDo 

peroeptibly,  the 

tereatiDg  to  exam. 

pearaDcea,  nnder 

fieial  Btar  "  not  very  oiiuni,    or  an  o.g.  unowa  i 

be  well  ooneotad  for  oitro.  objeoti. 

1  am  glad  to  noUoe  the  letter  (3761S)  of  H 
Boya.  My  paper  waa  not  written  with  epeoial  r< 
feianee  to  the  method  of  Ending  the  enrrature  b 
refleetion  ;  I  merely  mentioned  it  aa  a  aeqnenoe  ( 
the  formola  prarionaly  given.  If  I  remember  ao: 
leotly,  Mr.  Boya'  intereiting  paper  waa  reprinte 
in  the  "  E.  H."  aoon  after  ita  appearanoe  in  tb 
Phit.  Magazint.  The  method  ia  an  old  one ;  m 
fint  acquaiatanae  with  it  waa,  I  think,  a  note  i 
the  end  of  Barlow'a  paper  on  the  object-glaai,  pnl 
"  "n  the/'Aii.  Tn 


Ha^I, 


oonelnt 


le  allowed  t 
a  lait  week's  im 


on.    Aa 


„_-Jng  feati___  _ 

able  correapondent  iiBiiiLikii.iru  a  gciisn  ui  lebwi 
eleetrioal  meaanring  inatrumenta.  Might  I 
geat  that  thej  be  extended  to  telegraph  ini 
menba,  both  needle  and  printing  or  aonndera  ? 
not  mnoh  intareated  in  the  matter  myaelf  ;  but 
*  aeriea  with  carefnlly  dimeagioDed  working  d 
inga  like  Ihoie  in  letter  (27696)  wonld  be  en 
ingly  Talaable  to  the  man;  electrioal  atodenta  who 
teM  thete  papera. 

To  Mr.  Bottone.— Some  little  tl 
friend  informed  me  that  a  book  bad  . 
pobiiahed  in  Italian,  giving  detailed  ic 
both  iheoretiual  and  practioal,  for  the  a 
of  aohromatia  object  glaasei,  iio.     Has  Hr.  Bottone 


ueJUiet  the  name  of  tt 


Ordaiio  TltaJ. 


ia  oertainly  tb 
aU  the  otheri 


Bt  of  the  oil  applia 


■'  Soied, 
md  oeedfai 


relief  from  pain  eo  much  to  be  deaj 
in  the  oaae  of  ohildcen,  a«  well  aa  thoae  eaee's  of  e 
tenaive  bniniog  where  the  aboek  is  ao  great  as 
endanger  the  patient'a  life,  said  aback  being 
reality  eihanation  of  the  life-power  from  theawf 

Now  there   are    two  preparations   within  ca: 
reach  of  every-day  life  that  give  entire  relief  fro 
pain   and  a  hock   the   mumeut   either  of   them 
applied  — vii.,  a  aolution  in  water  of  washing  aoil 
and  the  other  a  solution  of  Epaom  aalta.     The  sal 
are  the  beat  application  for  the  faee,  hiidd,  ai 
neck.    Soft  oloths  dipped  in  the  solution  are  cai 
folly  wound  round  or  fixed  apon  the  burn  or  bun 
and  kepi  mtiiianili/  utl  with  the  aolution.    A  pt 
feet  cure,  with  no  mark  ur  acur  uf  any  kind,  will 
be  had  in  from  two  houra  to  twu  ur  tbree  daya, 
aeoording  to  the  natnre  and  extent  of  the  barn  or 
aeald ;  but  the  principal  thing  ia  i!if  iiislaiil  and 
real  retie//rom  pai«,  provided  attention  ia  paid  to 
leeping  the  dvlhi  always  uei  with  BolutiOD. 


O&HB  SUa&B  IN   SBBB. 

[37670.]— PLEAaE  let  me  thank  "  Knn.  Dor."  for 


n  others 


n  ignorai 


1  abonld  like  to  add,  althoagh  it  baa  nothing  to 
the  matter  directly  nnder  diacnasiun,  that 
from  a  friend  juat  to  hand  tella  me  be  haa 
jnat  Gnished  analyiea  uf  over  200  samplea  of  beer 
'rom  different  localitlea.  In  no  aample  is  there 
.nythingof  an  injarioaB  natnre  (o  the  health  of 
^hoae  who  consume  the  beers  from  which  theae 
aamples  were  obtained. 

OhamioaJ  Btmlent. 

F  aTBAXSHIPS. 
Hillier  (letter  27607),  the 
analogous  to  tha"   -*  "- 

)t"w  rajFaeitl^at  ItTie  falloi 
Marshall,  howeTer,  ha«  raised  the  qnes- 
actical  form,  and  with  your  permiaaic 
I  will  aubmit  my  notion  to  the  roadt 
M.,"  who  will  soon  discern  what  pn 
cal  Talne  it  poaaeaaoa. 
Many  years  ago  I  intereited  myaelf  in  the  pi 
pulsion   of    ver  -'-    <-'^-~—  "•-'    "■-   — "■" 
adopted,  paddli 


PBOFULBION  0 
[27G71.]-LlKE  Mr. 'I 


Mr.  Bditc 


o'(m" 


itaelf  w 


.  of  ei 


irgy.i 


aorew,  wasted  too  li 
.d  the  Srat  idea  that 
mploying  pialona  t 


It  wonld  be  better  to  employ  two  an  oh  hydraalie 
-flinders  in  eentre  of  Teasel,  d.v.dmg  «>•  pip- 
l/etween  them  so  that  the  one  tva  would  be 
noending  aa  the  other  deaoonda,  and  to  maintain 
1  oonatant  and  steady  pressor*  againat  U»  nai«- 
xnoe  of  the  external  water. 


.   VBBB  Iff 


—Br  the   term  '_' 


^„„. .ia)   mada   from  thoM 

rhieh  now  enter  into  the  i 
■I  paper  worked  up  f    " 
poses  intended.      ^ 


[87672.] 
tohataneea 

Paper 
[ht  by 

largest   porUoo 

Jiilwly  wheiis,  and  after  having  been   <»«>  ' 
:uOI.ldfng^    ic,    in    houses,  i«,  n?"  f^-flLS" 

jiloyed    in   th- *-—•■- 

lisrge  quanti 

liTa'blV 


e  been  oootribated  by 
whioh  may  be  of 
one  thing  "p^ei' 


nine,  while 
tancy.     It  <»u 
and  handled  n 


i.  ram  p  ston  descend  og    nto  cyl  nder  B    fills  1 

C  C   Tflo  \  "nto  p^pea  D  D  rnun  ng  att^to  each 
aide  of  helm,  and  planed  aa  far  below  waWr-iini 


kclj'w  be"""'' 
'e   decidedly  i 


Surely  "Nun. Dor."  doeanotwiah 
aa  hia  opiniuD  that  the  Exuiae  author 
on  mere  snapieion,  or  depend  an  I 
ftum  tbe  publican  ? 

Indeed,  there  are  few  magistrate! 


I  hope  nou 

\aiue  wMJjstt  hare  a  mithod  ( 


which  Mr.  Marshall  is  about  t 
I  dropped  aa  impraeticable,  and  whiol 
)  will  prove  to  be  BQ  when  tried.  1 
hat,   inatead  of    uaing   a   number  o 

^ ..__iing    hcriiontally,    the    water    itsel 

oonld  be  made  into  pistons  by  having  pipoa  beloi 
natei-level  leading  frnm  each  aide  of  helm  to 

)  having  a  hydraulic  ram  piiton  fitting  int., 
this  cylinder,  ao  that,  the  eteam   being  turned  on, 
■e   ram  would    be  preaaed  down,  and  force  the- 
ater through  holes  in  the  fioor  of  the  cylinder 

10  the  pipes  against  thereaiatanceof  the  external 
iter  (proportional  to  the  depth  below  water- 
le),  and  ao  produce  motion  of  the  veeael.  It  will 
I  seen  that  the  oolnmni  of  water  in  the  pipea  act 

if  we  anppoie  the  area  of  the  face  of  hydranlir: 
m  piaton  to  be  16  airenlar  feet,  and  having  a 
roke  of  8ft.,  and  the  area  of  moutha  of  pipea  t,j 

1 1  circular  foot  each,  then  with  two  auch  pipts 
>ening  out  at  each  side  of  helm  24a.ft.  of  water 

Id  bo  forced  through  each  by  a  single  atroke  of 


lid,  of  course,  be  pipes  rnnning  for- 
ward to  each  aide  of  bow,  and  to  atop  or  reverae 
tbe  veaaal  all  that  would  be  neeaaaary  would  bo  tu 
turn  off  the  after  pipea  and  torn  on  the  forward 
ones  there  being  oochangenaoeasarv  In  tha  motion 
of  the  maehinsry,  and  tberefon  *iack 

or  itrain  span  it,  as  at  prctwL  ' 


.  ™u -^    of   the  hoaa«<ajdt 

ties  of  refuse  aawdiut  and  othv 
Litable  for  compacting  into  "paper," 
■■■■  in  the  United  Statea,  and  It 
■L  uuuu"  ™—  invention  in  tiiie  direolioa 
haa'he'en  nKau'uoceaafnl.  The  Illiooia  Asaooialim 
of  Architoola  has  reoently  Uken  up  the  aubi«<*. 
Budannmberof  papera  ha--  ■- 

intereit  to  your  readera.    S 
vrill  itand  the  climate  un... 

,nd  will  Bcaroely  need  painting  inore  tmi 
can  he  deoorated  to  tbe  deaignai 
■  be  moulded,  alampei  cnt,  nailed. 
Lire  eaailF  than  any  other  materuL 
„m  «L...^.  aae,ao  within;  each  part  mar  beof 
liaper,  and  sometimes  the  wall  and  oeiliog.piamw 
Ornamental,  in  relief,  the  baaea,  the  architravea^ 
iha  mantela  even  the  doora  tbemaelv*^  wiU  be 
made  of  paper.  Hecent  aeoonnte  bavB  been  r^ 
„eived  of  the  French  ose  uf  paper  >a  complete 
doors  and  complete  piano  casei.  the  nwtenal  fcr 
this  purpoao  ia  very  highly  spoken  of  Kememlw 
(hat  pap^  like  wood,  may  be  treated  "."h  Pa^ 
(or  ornament  or  preaertatiun.  Eoonomiually  ex- 
aldered,  the  free  use  of  paper  for  lining  walU  ui 
tha  double  thiokneaa  of  glaaa  in  wmdow^  wiU  »  . 
Terv  short  time  pay  large  dividends  m  tie  sarajj 
fasl.  One  architect  claims  for  an  8in.  wail 
properly  lined  with  paper,  a  grei 
the  cold  of  winter  and  the  heat  ol  -«~^ — -  ~— ."  I 
uanallT  obtained  from  a  wall  bnilt  16ui.  thick  m 
the  old  method. 

Aoothec  apeaker,  in  prophesying  the  fntnre  dfr 
■elopment  of  such  a  material  aa  paper,  remub 
that  we  claaa  a  great  variety  of  aubstanoes  nndo 
the  general  nsme  of  paper,  but  his  main  idea  ui 
BeiiUe  eheet  made  of  vegetable  or  other  fibre, 
w^.iah  baa  been  reduced  to  a  pulp  and  then  sprari 
It  and  pressed  and  dried.  Ite  moat  ohviOM 
nalitieaar^l.  Continuity  of  surface.  I*  «D^ 
lade  in  rolls  of  almost  any  width  and  length.  It 
,  aexible  or  by  glniog  several  layers  together 
lay  he  made  atiff.    It  will  atop  the  passage  of  air 

kc'woud,  a^  will  not  split.'  it.  It  is  not  affected 
y  change  of  tempcreture,  and  hence  haa  anuivan- 
fge  over  sheet  metal  aa  rooBng  material  1. 
Thereas  in  ita  natural  condition  it  is  affected  by 
loiature  it  may  be  rendered  waterproof  by 
.turatin'e  with  asphalte  or  by  a  variety  of  other 
reatmenU.  6.  It  is  non-resonant  and  well  fitted 
)  prevent  the  paasage  of  sound.  G.  It  is  a  ncn- 
anduotor  of  heat.  7.  It  can  be  made  of  inrom- 
nstible  material  like   asbestoa,  or  rendered  fire- 

mical  treatment.     We  can,  ther^ 

rge  ahcei 


!  by 


ir  oold,  and  that 
wUi  prevent  the  patsage  of  air,  moisture,  and  fire. 
Paper  pulp  ia  now  made  of  auch  a  variety  of  aab- 
stanoes  each  with  ite  apecial  qualitiea,  that  it  ii 
reasonable  to  auppoae  that  we  have  not  reached  bj 
any  meana  the  limita  of  its  neefulneaa  aa  a  building 
material.  By  cuiubining  paper  pulp  with  other 
aubatanoea,  and  aolidifying  the  masa  by  pressure. 
we  may  prodnce  a  material  that  will  replaoe  wood 
for  many  purposes.  The  commercial  sncast  of 
the  paper  cottage  will  depend  upon  the  diaooverj 
of  some  very  cheap  material  for  the  pulp,  and  also 
a  cheap  prucesa  for  compacting  the  same  aud  ren- 
dering it  waterproof.  It  would  aeem  that  there 
was  wood  enough  in  the  country  to  make  cheap 
polp,  but  no  oompound  baa  yet  been  placed  upon 
tie  market  that  will  fully  meet  the  above  eondi- 
tiona 


aed  for  the  deadening  of  floort. 
matehed  flooring  where  applied 
It  iu  disadvanti^a*,  and  whea 
I  finished  in  a  hnny  the  paMiga 


bined    with    mineral   wool,    ' 

moiatate  into  a  building  already  too  i 

Another  anhiteet  ■•««»  that  a 

be  bnilt  in  tU  foUowlBg  i ' 
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the  baiuci  to  he  of  wooa,  the  siding  to  be  of  baild- 
inS  pftper  laid  to  break  joinM  sad  weather,  tbe 
lowfr  edgea  to  be  cut  into  ecallopa,  wsTiog  linea, 
or  other  shipeg  to  aniL  Around  the  openiiigi  the 
paper  to  fuCen  into  nhbeti  and  the  ]oiBt«  to  be 
made  tight.  The  roof  ia  to  be  made  much  tbe 
•&iDe  way,  leariDg  tbe  eSeol  of  tilei,  ibinglea. 
whatever  the  deaigner  may  chooee.  Gutlerm, 
tecioi  architraica,  o:  other  porta  non  hn  iisni. 
or  moulded  in  papier-maoh^, 
and  .details  around  porahea,  Dij  viauoiri, 
ornament  exterior  featurea.  The  entile  exi 
may  be  either  finiihed  with  Tarniih  or  other 
to  make  the  aame  ImpeTviom  to  weather  a: 
deoorata  at  the  aame  time.  The  interior  featntea, 
(Ten  the  wall*  and  aeiliags  of  a  home,  to  be  mueh 
the  lame  as  the  oulaide,  and  decorated  in  mnab  the 
■ame  way.  The  floora  thna  may  be  made  of  atiS 
pastoboard  where  earpetaare  uaed,  and  it  ia  poisible 
BTen  to  leave  tbem  hire,  if  Gaiihed  with  a  varnis' 
or  other  preparation  hard  enough  to  preaerve  thei 
from  the  ordinary  wear  and  tear  of  the  floors.  A 
of  the  above  may  be  done  now.  and  probably  at 
■avinp  over   the   naaal  methods.     Of   ooorae   th. 

{laotical  applioBtion  raqairei  oaref  ul  and  thought- 
al  invea ligation.  It  may  Dot  be  poaaibte  to  make 
the  aaab,  atairs,  or  blinds  of  paper  at  peaent, 
althoagh  it  would  seem  to  be  an  eaayproblam  to 
solve.  Paper  ia  prwticable  for  aU  parts  of  a  honae 
eioept  the  conalruotional  detaila.  A  hou 
built  oan  be  erected  qniokec,  cheaper,  ac 
mote  eleaaly  manner,  aod,  moreover,  Gccer 

Nin  aoouunt  of  the  absence  of  moiatnre. 
here  ia  alao  another  nas  for  paper  which  will 
piobablv  tend  to  ita  use  in  tropical  olimatea,  and 
that  ia  by  the  very  proceaa  of  mannfaeture  it  ia 
pOBBible  to  iatrodaoe  ahemieals  and  other  sabatanee* 
which  will  protect  it  from  tbe  labours  of  thi 


also 


it  frOB 


tbe  eBeota  of  the  weather.  Furniture  for  tropical 
olimatee  may  perhapa  before  long  ha  conatrncted 
of  paper,  tbe  pulp  being  moulded  into  the  required 
ghapa  bv  Bpecial  maohinea,  which  whan  a  quantity 
of  artioles  are  made  to  one  pattern  will  doubtlua 
be  aa  low-priced  aa  wood,  on  which  the  laboui 
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ments,  which  can  easily  be  repeated,  I  send  an 
aecOQQt  tor  the  benefit  of  my  fellow  teadara,  Inb 
say.  Sot.  or  more  of  any  good  writing  fluid  put 
apoonfnl  of  thick  muoilage  of  gum  arable  and 
teaapoonf  nl  of  raw  auaar ;  warm  the  miituce,  an 
immerse  tbe  ribbon  long  enough  to  allow  it  l_ 
become  well  aatarated.  Wheu  dry,  spcead  the 
ribbon  oa  a  board  and  brnih  it  well  with  glyaerine. 
Shoold  there  be  too  much  oolonr  ia  the  ribbon, 
press  it  out,  between  papera,  with  a  warm  flat-iron; 
or,  it  too  dry,  brush  it  ixia  with  glycerine. 
The  seeret  of  the  ribbon  givlni,  out  iU  oiAonr  ia  in 
the  gljrcerise,  and  if  yonliavii  body  eoongh  ia  the 
colour,  there  la  no  danger  that  it  oannot  work  well. 
Suoh  a  ribbou  is  not  affected  by  the  drjnes*  or 
humidity  of  the  atmosphere,  and  I  conaider  mine 
as  good  aa  any  that  caa  be  bought.  It  may  ha  that 
I  was  fortunato  in  hitting  npua  juat  tbe  right  pro- 
portion of  the  difierent  conatitueaU,  and  poaaibly 
a  seoond  trial  might  not  be  so  snocesaful ;  but  I 
think  with  a  little  care  anyone  oould  do  aa  well 
with  the  same  or  limilar  means.  Hyobjest  waa  to 
get  body  to  tbe  colour,  hanae  the  mucilaga  and 
sugar.  Then  ic  waa  neceaaaij  that  the  ribbon 
■buold  retain  a  oertaio  degree  of  moisture,  tor  the 
gnm  and   sugar    make    ii    dry  or    harsh,  so  the 

moisture,  or  a 

J.  8.  D. 

OLOOKS  AND  QBAVITATION. 

[27674.1— Many  able  men  have  diacusaed  the 
nalnce  of  gravitation,  the  mathematical  theory  of 
which  ia  so  well  eatsblished.  Hone  of  them  have 
been  able  to  suggeat  any  possible  menhanical 
action  b:f  whioh  gravitation  ia  produced.  The 
great  diSicultv  has  been  to  account  for  the  mode 
by  which  matl^r  in  any  state  ooutd  act  on  every 
particle  of  a  planet  directly. 

Sir  Isaac  ^swtoo  abowed  by  a  direct  erperiment 
I  ot  gravity  acted  on  every  parCisle  of 
— ' '  -"-       -'       The  ■    '■ 


evideu 


1  the  I 


a  of  the  c 
uudeai 


eaioning  go  to  show 


that  the  earth 
tlcla  of  the  m 

eiarts  a  diraot  aotioa  on  every  par- 
Don  ;  that  other  planets  by  aoalagy 

and  that  the 

planets  and  aa 

reasoning  for  and  againit  the  opision  that  every 
particle  of  a  planet  or  satellite  is  acted  on  directly 
IS  equally  sound.  I  beg  to  auggeat  a  way  of 
directly  testing  this    question  in   respect  of    the 

If  every  particle  of  the  earth  is  not  acted  upon 
directly  by  the  force  of  gravity  ot  the  sun,  the 
force  of  gravity  at  the  sorfacB  ct  the  earth  will 
probably  be  greater  at  midnight  than  at  midday, 
and  at  midwinter  than  at  midsummer  in  and  close 
about  tbe  torrid  loDe,  An  expression  of  this 
opinion  here  lad  to  the  statemeot  that  the  evidenos 
offered  by  observatory  eloeks  was  against  anob 
variation  in  the  toroe  ot  gravity  with  the  time  of 
Che  day  and  year.  Tbia,  again,  ladmetostndy  the 
meohanism  and  action  of  olocka,  and  anbseqnently 
of  the  modes  of  adjustment  and  correction  applied 
at  se-veral  obaervatoriea.  Prom  various  sources  I 
learnt  eomething  of  the  rates,  Ac,  ot  tbe  docks 
at  the  observatories  of  Graanwiuh,  Melbourne, 
Washington,  Pulkowa,  aod  Madras.  The  informa- 
tion about  the  clocks  at  Greenwich  and  Melbourne 
was  somewhat  definiU  ;  but  about  the  clocks  at  the 
other  observatories  very  indefiuita.  The  observa- 
tories at  Greenwich  and  Pulkowa  are  too  far  from 
the  tropica  tot  favourable  observatioi»,  and  the 
observatories  of  Melbourne,  Washington,  Sydney, 

■      "ipe,    and  Cordob       "     -■    "      "  ' ■"' 

id  either.  Then 
and  Madras  are,  b 
situated. 

I  am  incoDsiderablc  _ 
adjasting    tbe    pendulum 


ohservatoricl.   I  should  be  most  gratrtully  obliged 
I  will,  hoi  ' 


;oyon,a 


I  any  of  yonr  able  [ 


with  yooT  kind  permissiou,  give  some  curious  facts 
about  tbe  aatronomloal  clock  at  tbe  Hctbonrne 
Observatory — facta  which  lead  me  to  have  some 
hopss,  though  amall,  tiiat  the  qaesticnia  still  an 

Mr.  Eilery,  tbe  Astranomerlloyal  for  Victoria, 
itos  on  page  21  ot  the  "  Aitronomical  Results 
r  1869-70,"  t>i>t  "'^''B  •'^°°^  rates  from  Feb.  1st 
Aug.  19,  1870,  were  discussed  for  the  purpose  of 
ding  the  variations  due  to  change  of  tempera- 
te and   barometric  preaanre."    Shall   I  be  right 
re  in  interring  that  tompetature  compenaatioua 
s  made  from  observations  of  thermomators  hung 
_  an  ordinary  way  within  tbe  room  in  which   tbe 
clock    aCands  ?    "  Tbe  result  (ot    tbe  discnsaion) 
abowed  that  an  increase  ot   Ideg.Fahr.  produoed  a 
retardation  of  0039  second,  and  that  lin.  increase 
in  the  height  ot  barometer  produced  a  retardation 
of   -BIBsBo,"     (Subsequently  found  to  be  ■4-llaeo, 
from  Jan.  2  to  Aug.  7, 1871.)     "To  compensate  tot 
the  former  [retardation  far   increase  of  tempera- 
ture] would  have  required  an  addition  of  I'lin.  in 
the  height  of  the  mercury  in  the  pendulum  ;  the 
cast-iron  cylinder,  however,   was    not  aoffieiently 
long  to  permit  this." 

The  assistant  astronomer  at  the  obaervatoTy,  Mr. 
B.  J.  White,  F.R.A.S..  in  a  papar  ("  Peifocnianca 
ot  Some  Timekeers,"  Vol.  XIX.),  read  before  the 
Royal  Society  of  Victoria,  Sept.  14,  1882,  aays:— 
"  The  astronomical  clock  i>  the  celebrated  Frod- 
abam  991,  which,  when  ita  rates  were  examined  by 
the  horologiual  jury  of  the  Faria  Exhibition  of 
1867,  was  pronoimoed  to  be  one  of  the  belt  in 
eiiaMDce."  Mr.  White  girea  the  ratea  of  the  dook 
from  February  to  August,  1882,  "which  inoludes 
the  hottest  and  coldsst  periods ;  the  ^adual  change 
of  rate  (losing  in  aummar  and  gaining  in  winter) 
ia  owing  to  the  cloak  being  alightly  under-com- 
panaatad."  The  jar  ia  8iin.,  and  at  first,  appa- 
rently, 71in.  were  fiUed  (Astro.  KesoUa,  18BM-71>). 
It  aeems  strange  that  so  good  a  clock  should 
actually  not  have  the  jara  of  the  pendulum  long 
ngh  to  hold  sufficient  mercury  to  compensate 
an  opposite  way  for  changea  in  length  of 
pendulum  rod  due  to  variationa  of  temperature. 
Aa  tha  pendulum  should  be  ahortened  tor  latitude 
when  removing  from  Parii  to  Melbourne,  less 
mercury  should  have  been  required  at  Melbourne 
than  at  Paris.  If  about  7iin.  of  mercury  were 
found  sufficient  at  Paris  or  London  (what  the 
itual  height  was  I  cannot  find),  the  increase  in 
le  amount  ot  the  mercury  would  in  effaot  give  a 
neater  range.  If  the  clock  went  acsnrately  at 
Paris,  after  allowing  tor  variationa  of  atmospheric 
density,  then  the  inorease  of  mercury  would 
shorten  the  pendulum  in  summer  and  lengthen  it 
in  winter,  and  so  compensate  for  a  dimmution, 
though  very  alight,  in  the  force  of  gravity  in 
immar  and   an   augmentetion  of    tbia  loroe  in 

Allow  ma  again  to  say  that  I  shall  be  moat  ^te- 
fuUy  obliged  to  any  oorreapondents  for  any  mfoi- 
atioa  and  oomoienu  on  this  point. 
Helboumi.  I.  WakeUa. 


THBia  PAVOTTBITB  FLOWBBB. 

[ST676.]— UNDBR  this  heading  I  class  the  out- 
door primolas,  the  aurionlua,  and  the  panaiei.  It 
la  only  in  North  Britein  they  attain  their  fall 
perfection ;  thosa  florionltural  amateurs  who  hare 

— -I  aean  tbeo'  ^  ^'  °°°'  Alpine  olimate  of 


Scotland  and  our  northern  coontiea  have  a  treat  in 
the  future.  In  prout  of  my  assertion  I  can  say 
that  I  rsiaed  most  ot  my  preaent  large  stock  from 
seeds,  boBgbt,  saved  in  my  garden,  and  sent  me 
from  tbe  Himalaya-.  For  some  time  past  I  have 
cultivated  tbe  common  wild  primrose  with  th* 
most  pleaaing  reaults,  selecting  stout  oSiete  from 
the  hedgerows  and  wuodsidea.  In  Eve  years  they 
have  attained  extraordinary  qualities  ;  very 
Qorifercus,  the  colours  varying  from  deej)  golden 
yellow  to  crenmy  white,  frequently  capitate  OD 
tall,  thick  stalks.  Eioellent  window  planU  it 
lifted,  put  in  4ia.  cr  6io.  poti,  and  placed  in  mods- 
rstely  shady  aspects,  where  they  remain  In  bloom 
for  a  length  of  time,  and  give  out  a  pleasant  vera^ 
odour.  The  gaudy  border  varieties  ot  British 
primula,  polyanthus,  and  oxiip,  in  all  shades  and 
mikrkinge,  make  a  fine  spring  ahow  in  the  edges  of 
shrubberies  and  margins  of  parterres.  Just  five 
yasrs  ago  I  towed  a  mixed  lot  ot  seeds  in  the  loose 
soil  60  yards  long  on  north  aide  of  a  hawthorn 
hedge,  leaving  the  conntleaa  planU  to  take  care  of 
themaelvBB,  excepting  tbe  removal  of  weeds.  Them 
the  collection  grew  and  thrived  j  when  they  were 
two  years  old  they  Qowered  freely,  enabling  me  to 
judge  of  their  worth.  Then  I  marked  off  all  the 
best,  with  the  view  ot  removal  to  their  final 
destination.  Provided  the  weather  be  rainy,  the 
soil  Buitable,  and  the  climate  a  ci>ol  one,  thoaa 
pretty  planti,  if  carefully  dug  with  a  ball  totheir 
root4,  can  be  removed  in  full  bud  without  injury, 
the  watering-pot  being  freely  used.  All  seed 
veaiela  should  be  cut  out  before  maturity  with  a 
pair  of  sciseora.  On  tbia  little  operation  dapenda 
the  quality  ot  tbe  bloom  in  the  fallowing  year;  it 
is  important  to  break  up  every  aid  clump  in  the 
third  year.  Select  the  juicy  oSaeta  with  string; 
roots,  and  throw  away  the  old  woody  main  stock ; 
tbia  should  be  done  in  satumn.  Tbe  soil  must  be 
old,  rotten,  pasture  loam  ;  ahonid  tbia  become  poor 
by  time,  decayed  cow  diing  may  be  freely  mixed 
with  it.  Any  over-mannred  ground  cauaes  primulas 
to  make  large  leaves  and  small  Sowers,  besides 
apoiliog  their  colours. 

I  have  tried  theae  einerimentfl  with  my  sorplns 
stock.  1  have  been  writing  hitherto  on  the  single 
varieties  only  ;  I  have  now  to  describe  the  double, 
Tbe  former  seem  to  be  insect-proof ,  and  exceedingly 
hsrdy  in  cold  climates ;  the  latter  require  mucli 
care  and  attention.  I  have  often  lost  tbe  double 
sulphurea,  the  double  lilac,  and  double  white  ;  the 
last  has  done  the  beat,  from  a  slock  I  brought  from 
North  Scotland.  Tbia  is  a  charming  kind,  spotleai, 
heavy  rosettes  of  pore  white  ooloot,  well  suited  to 
bridal  deaarations  and  funeral  wreaths.  I  moat 
not  omit  the  doable  scarlet  velvet ;  but  it  will  not 
live  long  in  a  border,  is  very  dear  and  delicate,  even 

The  next  section  of  outdoor  primulas  as  sold  by 
florist s,  require  a  vary  damp,  peaty  border. 
Primula  aieboldl  of  all  oolours,  forming  wide 
patches  in  a  few  years,  though  it  rarely  flowers  till 
well  established,  as  it  haa  to  make  a  quantity  of 
roots,  essential  to  blooming.  Primula  japoniea, 
which  bids  fair  to  be  naturallaed  with  me,  raised 
from  aeads  I  saved,  which  are  borne  in  great  quan- 
tities when  I  do  not  clip  them  off,  I  have  a  great 
variety  of  oolours,  and  some  of  the  flowers  are 
spotted.  Thoie  who  have  not  a  wet  spot,  as  the 
margin  of  a  lake,  a  border  aurrounding  a  pond,  or 
the  boggy  edge  or  a  natural  spciDg,  will  find  a  good 
substitute  (provided  they  live  in  a  rainy  county) 
by  digging  a  narrow  trench,  2ft,  deep,  and  filling  it 
in  with  sphagnum,  carpet  moss,  fibrous  peat,  and 
decayed  vegetation  ot  any  kind,  filling  it  over  high 
with  pasture  loam.  Thia  must  be  done  in  autumn 
on  a  N.W.  open  border;  in  the  enauing  spring 
level  the  hollow,  patting  in  some  sand  and  mora 
loam.  My  specimens  so  treated  are  over  2f  E.  high, 
with  folialgelike  old  lettuces  ;  a  tew  planted  in  a 
dry  bed  havs  not  flowered  in  tha  two  years'  oceu- 
pation.  I  merely  msntion  the  two  pretty  natives 
ot  Xurth  Britain,  Primula  Sootica,  and  the  "  bird's- 
aye  primrose,"  Which  flourish  in  thtir  natural 
habitat,  the  moors  of  my  vicinity,  bat  have  gra- 
dually died  out  in  my  garden,  as  they  require  wst 
roots  In  the  growing  season. 

Now  for  tbe  rich  and  rare  exotics,  the  primo- 
laceae  of  the  Himalayas ;  time  and  money  ean  pio- 
CUTS  these.  My  packeta  of  seeda  direct  from  the 
Uimalavas  Uught  me  patience^  and  my  gardener  a 
lesson  10  hortionltaral  learning.  I  had  to  wait 
eighteen  long  months  for  the  first  sign  ot  germina- 
tion. About  loE.  of  seeds  in  the  saies  of  Primula 
pnrporea,  P.  Stuarti,  and  P.  oblnsifolia  gave 
a  very  amall  percentage  of  growth.  Prob- 
ably theae  aeeds  were  stale  and  too  long 
stored,  I  have,  however,  soms  grsnd  clamps  of 
the  P.  Stuarti  flowering  somewhat  shyly— a  damp- 
loving  species,  with  very  luinriant  leaves.  I  had 
soma  very  strong  specimens  of  P.  purpurea,  but  the 
last  wet  winter  did  some  damsge  to  them.  P. 
obtBsifolia  is  almost  unknown ;  I  cannot  find  it  In 
any  modem  books  or  cstalogBSS'-a  small  specie* 
with  sky-blue  fiowers,  having  golden-yellow  eT«*. 
P.  oapitata,  P.  Cashmariana,  and  P.  dsntlcniata 
require  a  more  dry  climate,  with  plenty  of  n — 
and  do  not  ■neoeed  nnlea*  on  d«vat«d  potltl 
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nutylM  obtained  iiom 

Hartluid,  of  Cork.    Thi  ... 

of  the  S.  Himaltyu  ftttaioi  grsit  perfeotiou  in 

the  Northsni  counties.     I  gatber  seed  from  mj 

plan^  mnDTimlly,  whioh  prodnrw  pluita  qnite  eqnml 

to  tfac  paiant  atock ;  it  Iotu  tbt  edgei  of  bogi  and 

■priDES ;  benoe  I  gion  it  in  the  artifioiil  aoil  abore 

deaanbed  with  P.  japoaioa.    Late  in  apring  thia 

Alpine  gem    makes  a  very  gay  patoh  of  nisemte 

hoe,  k  nombei:  of  pluita  being  damped  together. 

The  Anrioulae  of  mj  large  atook  of  an  na- 
nanallj  fine  itreiD  were  raiwd  bj  ma  from  aeeda 
reoeirwl  from  two  diSarent  floriata-  X  aowed  them 
in  boiel  dnling  tboie  two  ioy  winters  of  '79  to  '81. 
Theie  boxea  weie  tilted  to  a  iloping  poaition  facing 
the  North,  were  oontinnaUy  buried  in  anow,  and 
gave  ft  very  large  peroentoge  of  return  in  vigoroai 
planta.  We  alwaya  pat  oat  the  beat  on  raia^  bedi 
when  the  tnlipa  and  hyaointha  are  in  flower. 
Haring  played  their  parti  in  deooration,  the  aari- 
oolu  are  dng  np  and  removed  to  a  north  border, 
where  they  remain  till  again  reqaired.  They  give 
the  Isaat  troable  of  anything  I  grow  ;  thongh  fre- 
gneatly  aprooted  by  inonitormj,  they  never  die  in 
ttuB  oongenial  dimate.  I  have  aeen  aome  whtch 
were  icoidentally  dropped  (mm  a  basket  on  a 
gwden-walk  remain  green  for  months,  and 
ROW  well  wheB  planted.  They  do  not  like  a 
drought  or  a  midaucamer  ann — ■  high  tcmpera- 
tme  eansiag  them  to  shrivel  np.  A  rich, 
glitty  loam,  on  a  ahelving  spot,  anile  tbem 
well.     In    eaily    apring    I    aoatter    peat    dutt 

unong  tbeir  roots,    i"--"---'-   -"i.i--   i 

Uie  colour  -'    ■    ■ 
with  many 

largely  for  eight  yeara,  both  from  leed  and  aeleot 
oattiDgs.  A  cold,  damp,  anbalpineatimate  briDga 
(faem  to  wonderful  perfeotion  with  very  little 
tionble,  beyond  tbe  oontinaal  renewal  of  all 
(ood  flowers,  by  the  annual  operation  of  making 
anttiogs  ;  otherwise  they  rapidly  degenerate.  From 
a  mixed  packet  of  leeda  raised  by  an  amateor  I  got 
hondreds  of  handsome  apeoimeas — not  very  large 
blooms,  certainly,  bat  with  great  propertiea, 
capable  of  beini;  grown  into  prize  Sowers  ;  Indeed, 
•everal  growera  in  tbe  trade  and  private  individaala 
oame  to  see  this  many-oolonred  collection.  Tbe 
"blaok  orape,''  as  a  atranger  bere,  eioited  mnoh 

Ht  beat  bedders  this  season  have  ooma  from 
Paisley,  long — long  renowned  for  its  Al  strain— 
Bsow  white,  golden  yellow,  and  dark  striped,  nearly 
a*  lar^e  as  any  known  kinds,  are  now  in  great 
profoaiOQ.  The  oSsets  on  arrival  in  tbe  late 
■ntnmn  are  prieked  into  a  raised  bed  o(  sandy 
loam.  This  is  oovered  with  a  frame  till  tbe  foUov- 
JDg  April  or  Hay.  Tbe  rooted  plants  are  then 
lifted,  and  put  out  in  the  flower  border.  Seeds 
■le  on]y  sown  to  obtaia  noveltiea ;  tbe  produce 
laquiiu  time  to  develop  any  desirable  qaalitiaa. 


I  think  this  addition  deepen 
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oof,  and  at  the 


ii  aaid,  proof  agi 
their  snptdenesa  ia  not  diminished,  and  their 
weight  not  appreciably  increased.  Arguing  from 
thabigh  state  of  preservation  in  which  the  bands 
whioh  snnoQud  tba  heads  of  Egyptian  mnmmiea 
are  found  to  thia  day,  and  wbich  are  impregnated 
with  a  lund  of  resin,  the  inventor  had  reoourse  to 
the  anbatancea  extracted  from  birch  bark  and 
whioh  are  now  aaad  to  perfume  Bassia  leather. 
When  the  fine  white  bark  of  tha  bircb  tree  ia 
diatilled  it  yields  a  light  oil,  nearly  a  fourth  part 
of  which  conaiata  of  the  apeoial  phenol,  or  carbolic 
acid,  whioh  gives  the  well-known  odour  to  Russia 
leather.  It  ts  now  found  that  the  reaidne.  or  green 
tar,  of  the  birch,  which  is  obtained  from  Kostroma, 
yields  neither  acid  nor  alkaloid,  and  forms,  with 
alcohol,  a  solution  of  great  fluidity,  which,  however, 
when  once  dried  is  not  acted  npon  b^  alcoh  '      *~ 


)   wbiol 


nill  ni 


re  used  by  tha  inventor  for 


At  a  recant  meeting  of  tbe  Phyaical  Society  a 
paper  was  read  on  ''  Sounding  Coils,"  by  Professor 
w;  Strond,  D.So,  and  Mr.  J.  Wertheimer  B.Sc 
The  paper  deacribea  experiments  on  coila  and 
helices  of  wire,  which  emit  sounds  when  variable 
electric  cnrrents  are  passed  through  them.  Tha 
pitoh  depends  on  the  frequency  of  the  onrrent 
variations.  The  anthora  believe  tha  Bounds  dna 
to  the  attractions  of  adjacent  parts  of  the  wire, 
which  cause  shortenings  and  lengthenings  as  the 
cnrtent  increaaea  or  decreaaee.  To  prove  this,  two 
identical  coila  were  made,  and  one  oE  them  im- 
bedded in  plaster  of  Paris.  This  gave  no  sound 
when  the  vaiiabta  current  was  paaaed,  whilat  the 
other  emitted  the  usual  note.  It  was  also  fonnd 
that  no  sound  could  be  got  from  a  single  tarn  ol 
wire,  whilat  one  and  a  quarter  tnrce  gave  an  audible 
ttuaid  under  theMtaa  WDditloD. 


BEFLIES  TO  QTJEBIES. 

f ,  OtrriptnifnU  mtt  r*fp*M- 

,  ion,  in  tat^  '—' ■■--"- 

)itnmhtr  af  Ik*  fuiry  atktd. 

.J—Ourrant  Hr«ak. —  The  screw  of 
oontaot  pillar  is  probably  loos^  and  the  eonstant 
itriking  of  the  apring  gradually  unscrews  it.  It 
leema  to  me  that  tbe  bichromate  current  is  a  very 
luctnating  one.  I  have  had  the  same  troable 
myself  with  a  coil  that  I  built.  I  have  a  medical 
ooil  DOW  wbioh  has  a  apiin^  in  front  of  tbe  arma- 
'-ira  to  press  it  well  baok  in  oontaot,  and  this  goes 
try  steadily  with  the  bichromate.— P  BIN  CI  PI  A, 
[62502  and  G27S4.1— Elaotromotor.— To  Mb. 
BoTTONE. — The  following  ia  reproduced  from 
Prof.  Silvanns  Thompaon'a  "Dynamo- Bleotrio 
Machinery";— "Profs.  Ayrton  and  Perry  have 
devised  an  ingenious  motor,  which  ia  extremely  com- 
pact and  of  coniiderable  power  in  proportion  to  ita 
weight.  To  thia  motor  the  armature  is  fixed,  and 
within  it  the  field-magnet  rotates.  Thia  oonstrno- 
tion,  which  permits  the  frame  being  made  both 
'ight  and  strong,  bad  been  prcviouBly  attempted  in 
.  dinimo,  tbe  ao-called  '  Jopf  maachiQc,'  axbibited 
ly  Siemens  at  Paris  in  18S1.  The  field-magnet  of 
A.  and  F.'s  motion  shown  separately  at  Fig,  1  a  is 


of  the  limple  abutUa-woand  type  (like  Siemena 
H  armatnre).  Tha  armature  la  a  ring  of  the 
Paoinotci  type,  having  protroding  teeth,  between 
which  the  eoila  are  wound,  and  is  bnilt  up  of  flat, 
toothed  rings  of  aheet  charcoal  iron.  Fig.  1  b 
ehowa  its  construction.  Tbe  brnihes  rotate  with 
the  fieli-mngnet,  and  the  commutator  or  collector 
is  fixed.  Fig,  1  c  shows  the  oomplete  motor,  with 
drill  affixed.— S,  BOTTONB, 

[62523.]— Harmonf  tun  Vlbrk ton.— It  was  not 
my  intention  to  take  any  farther  part  in  the  pre- 
sent diacassiou  in  respect  to  this  query ;  but  I  con- 
sider it  my  bouuden  duty  to  reply  to  the  infamous 
falsehoods  displayed  by  "G.  L.  B."  on  p,  i91. 
That  gentleman  has  the  preaumpUon  to  atate  on 
p.  491  that  I  have  "leainad  all  I  know  of  har- 
monium making  and  American  organ  building 
from  the  pages  of  the  E.40L1SH  MECHANIC."  Bo 
far  is  this  from  tbe  real  truth,  that  I  may  say  that 
there  are  many  back  volumes  of  "  Oars"  which  I 
have  never  haA  the  pleasure  of  perusing,  and  very 
little  do  I  remember  of  any  of  tbe  "  infacmation 
on  these  subjecte  which  baa  appeared  in  tbe  pages 
of  the  "  E.  M."  I  have  attained  my  knowlecJee  of 
reed  oreana  from  practical  experience  bIodb. 
"  G.  L.  B,''  does  not  seem  to  know  what ' 
make  hinuelf  appear  right  in  his  aisertior  . 
ecoeeding  mean  and  deapicable  on  the  part  of 
man  to  have  to  resort  to  the  writing  of  delibai>i.o 
falsehoods  in  order  to  defend  his  arguments.  He 
has  never  given  any  information  of  any  value  lo 
any  of  your  readers,  but  aisames  to  know  a  great 
deal  about  reed  organs,  without  giving  one  atom  of 

Eroof  that  he  really  does  know.  It  I  may  measure 
Is  knowledge  of  reed  organ  eonstruction  by  that 
of  his  knowledge  of  prioes  and  qualities  of  reeds, 
I  am  bound  to  ssy  nis  knowladga  is  but  small. 
For  instance,  on  p.  491,  he  says  that  "  reeds  sold  at 
6b,  a  aet  are  'usually'  rubbish,"  This  word 
"usually"  comes  in  very  nicely  in  eiplaiuing  his 
doabt  about  the  6a,  reeds  being  always  rabbiab. 
As  I  have  used  these  reads  (6a.  per  set) 
more  than  once,  I  can  confidan' 
that     they     are    not     rabbiah 


reider  of  "  Onra"  who  ha«  to  depend  on  "  Q.L.  a 
(or  "  naof nl "  information.  They  will  never  nt 
any  "  information  "  from  that  gentleman,  nnlesala 
cbangea  hia  preaant  disposition.  If  the  qoariaM 
would  like  to  see  a  apeoimen  of  the  rMdi  aold  at 
6a.  perBst,Iwilla«Ddhimone  fiM  of  charge  if  ha 
will  send  me  his  addran.  If  he  ia  any  judge  gf 
reeds,  be  will  then  at  oitae  see  that  ttiess  readi  at 
6e.  per  set  are  no  mbhiah,  and  that  they  an  ■■  «ie- 
fnlfy  made  as  the  beat  reeda.  The  difltnDas 
between  the  former  and  the  latter  ia  in  Um  qnaUtr 
of  the  metal.  I  Ban  saf elvand  tnthfnlly  aiMTt that  I 
have  gained  no  knowleilge  whataver  from  the  pagai 
of"Oara"withragardtore«lorgMiiuattKi.  loaf 
alao  add  that  I  am  beqaenUy  in  Koeipt  of  lettaw 
from  varioos  aorrespondenta  who  aak  for  infinma- 
tion  about  reed  organi.  Hoat  of  ths  acfieapoodeata 
vho  «rrite  to  me  privately  PoaseM  all  tha  ralUM 
of  tbe  "  B.  M.,"  and  if  I  did  itot  know  mora  aboH 
these  matters  than  what  baa  appeared  in  tba 
"  B.  M,"  I  ahould  be  unable  to  reply  to  thOM  who 
aend  me  letters.  I  should  advlae  "Q.  I^  B."  la 
>mple  by  givinK  prartioal 
reed  omn  mattera,  and  act 

t  knowing    how   to  make* 

„    He   will   iave    bis   deaina 

gratified  shortly,  and  no  doubt  the  instruetiooa  I 
shall  seud  will  he  found  fault  with  by  him;  bot 
facts  still  remain  stubborn.— O.  Fbykb. 

[62660.]— Tap  tat  Wooden  Ohuok  (V.Q.)— 
As  thia  qoery  remaiua  unanswered,  I  would  jaA 
olwerve  that  in  most  toolshopa  may  be  aeon  taja 
and  oblong  pieces  of,  ssy,  baechwood,  oontaining  a' 
cutter  for  oulting  tbe  screw  to  oorreapond  to  the 
tapped  hole  in  any  piece  of  wood  which  ia  haidaad 
toogh;  all  tbe  diBereooe  between  a  tap  for  wood 
and  one  for  metala  is,  that  if  for  wood  it  ia  deeply 
undarcut,  as  it  were,  with  a  saw  file,  ao  aa  to  make 
it  mnoh  keener  than  would  be  praotioable  if  used 
upon  metal  of  any  kind.  I  ahould  anppaaathat 
you  would  have  lo  make  one  yonraalf  in  order  to 
maMb  the  thread  upon  yonr  mandrel. — A, 
Liverpool. 

]— Oaa-Llvhtar,  Bleotrlo,— "  A.  Q." 
an  mnstrated  deacription  of  Clarke'a  m- 
ligDter  on  the  principle  of  tbe  influenoe  maohlas, 
in  No.  1,033,  p.  403,  Vol.  XL.  I  aboi^d  think  that 
he  will  be  able  by  studying  those  diaKrama  to  aee 
bow  to  connect  up  tha  maohine  ;  bat,  if  not,  the 
patent  speoifloation  will  inatraot  him :  it  b  So. 
5992of  1888,— J.T.H. 

[G2G91.}— WoldlnffHotandOoldlroii.- Thia 
qaery  seems  to  have  aacaped  the  attention  of  on 
old  friend,  *  J.  A.,  Liverpool."  I  don't  tbinka 
aatiaf actorj  weld  can  he  made  to  oold  iron  ;  bat 
ab^  be  glad  to  hear  what  "  A."  has  to  say  about  iL 

[62595.]— Water  PUtmtion.— The  proportioD 

adopted  variea  in  the  practice  of  the  eogmten; 
but  the  queriat  may  take  as  an  average  one  square 
yard  of  aand  filtering  bed  to  670  gallons  of  water 
per  24  hours.  It  would  help  in  purifying  watit 
impregnated  with  pent ;  but  no  ayatem  of  fiiterin| 
can  be  considered  a  lequate  which  does  not  pro- 
vide for  tha  al!ration  uC  the  filter  beds — that  ia,  if 
a  bed  is  used  for  a  week  it  should  be  left  "  dry  " 
the  whole  of  tbe  next  week,  and  it  would  ba 
bettor,  perhaps,   to   alternate  every    24   honra.— 

Nun.  Do  a. 
[62602. ]—0»rbon  Wlro.— WiU  "  E.  L.  G."  give 

a  correct  reference  to  the  page?  "  l-IKI  oaAon 
wire"  probably  means  No.  1  charcoal  wiib— 
B.  T.J. 

[62603.]— aetb  Thomaa  Olook. — It  would  not 
be  worth  while  to  alter  the  clock.  Stand  it  on 
robber  blocks,  or  put  under  a  glass  shade.— 
HoaoLaGEB. 

[63601.]- Bcpaliinc  Oorniah  Boiler.- It  is 
to  be  hoped  that  such  a  l>oilsr  as  the  queriat  indi- 
ill  not  be  worked  at  any   great  p 


[62 
rillf 


The  bi 


vould  b 
>ngle  in 


gethei 

[62609.]- I^aky  riumo.- 
jthing  that  will  keep  this 
icasioually   runs    dry  a"^ 


ring,— 


e''   tight,  a 


'"a^so  'i 


reeds  (under  certain  oonditions)  as  that  produced 
from  tbe  best  reeds.  I  am  not  at  preaent  acquaiaud 
with  the  reeda  whicb  "  Q.  L.  B.'  saya  "  an  amateur 
worthy  of  tbe  name  would  acorn  to  own."  I 
suppose  that  aach  reada  do  exiat,  that  ia,  inch  as  a 
person  would  be  able  tomake  after  receiving  "in- 
atrnotiona  "  from  "  Q.  L.  B."    I  alnoarely  pl^  anr 


shade.  Perhaps  a  Dom- 
poaitiun  of  pitch  and  guttapercha  would  anawar; 
but  tha  better  way  wonid  i>e  to  keep  aaffioient 
water  in  it  to  swell  the  wood  tight. — J.  T,  M. 

[62GI5.]— BlBotro-Kaffnot.— If  the  wire  yoo 
have  is  aJapted  for  the  big  magoe^  it  oartainly 
will  not  give  better  results  if  employed  for  wind- 
ing two  soialler  magnets.  Why  not  make  up  a 
magnet  of  suitable  size  and  proportiona  ?— E.  G. 

[62617.]— NolsB    In  _  aaa-Ketar.- It    ia  not 

I  would  therefore  be  advisable  to  send  it  to  the 
company,  and  let  them  exchange  it,  or  deprive  it 
of  apeeqh.-U.  L.  P. 

ffi2ii2l,]— Paat  Paint,- There  is  no  paintwhlah 
will  long  resist  the  action  of  bailing  •oap. — M. 

[62624,]— TennlaOoxirt.— 'The  tdadvau 
wUl  obTiooaly  depend  on  the  Mat  a<  Hrtiri 
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the  localitj ;  bat  *n  Hpbillc  floor  (mrula  o(  gu- 
t&r  uid  Gofl  gnvel )  u  more  plcuant  to  pl> j  on 
thut  oonErete.— Olim. 

[62630.J  —  SubatttntB     for     SmkU     OUm 

BotU».~TheTe  ii  nothing  at  onos  obeaper  ■□(! 
Isu  bulky.  anlsEB  it  ii  the  le&d  tabei  astd  for 
moiit  ooloura.  At  to  ths  ^pec  bottlea,  I  hire  m 
idea  that  »  eompaa;  ii  being  formed  to  work  the 
Invention.— Sklim. 

[62633.]— AmiilB»m»tiiiB  (Jold.— Two  ortbroe 
prooeuei  were  Bhuwn  at  the  luTeationi  BihibitioD, 
uid  I  enmHiie  that  referred  to  by  the  querist  iithe 

Eooeu  ot^  the  BleBtro-Amalgamator  Co.,  in  wbioh 
a  elaottio  earient  ie  employed  to  keep  the  mer- 
<nii;  "  liyely  "  ;  or  perhapa  it  ia  the  Gaaael  proofii. 
"Sona"  might  find  lome  infomiRtion  by  looking 
Up  reparta  of  the  Bihibitionj  there  are  eertainly 
not  many  books  on  tho  labjeot. — Svs.  Dob. 

[62634.]— Zieather  Stain  on  Cloth.- Try 
Oiuio  aoid,  and  after  that  unmoaia.  It  would 
have  been  aome  gaide  if  the  querist  had  giyen  an 
indication  oftbe  nature  of  the  ataina — that  ia, 
whethei  the  leather  wai  oolonred  or  natural. — C. 
Kekk. 


otatea,  a  very 


haa  inqaired  about  ii,  ae  W.  U.  Dav 


implo 


>  of 


oeleete  felt,  l(in.  wide,  obtainable  at  68,  Tottei. 
faam  Court-road,  a  light  good  pieee  of  pine,  liin, 
or  2iQ.,  a  couple  of  pedal  atioka  and  hloeki,  and  ■ 
pair  at  rookera ;  this  oin  all  t>e  attached  to  tht 
aiisting  aoft  pedal.  If  "  T.  S."  oaanot  aee  hii  way 
through  the  job,  I  aball  be  very  pleased  to  give  him 

Sf  nrtber  partioultrs.  The  efleot  of  the  oeleate 
al  ii  far  auperlor  to  the  ordinary  ahitting 
imer  rail ;  it  is  sweeter  and  fuller  in  tone. 
Another  great  advantage,  it  aares  the  piano  a  great 
deal — Le.,  the  atriogi  ue  both  atruok;  whei~~~  " 

the  abiftiug  aotion,  when  the  pedal  ia  ia  ua-, ., 

<ine  string  of  a  biohord  and  two  of  a  triohord  wiU 
leoeive  the  blow.    Theweighted  blooka to imptova 
the  repetition  are  the  greatest  injury  to  a  pi 
And  the  aurestmarkof  bungling  amateur  worki 
■hip.    U  the  hammeta  return  slowly,  it  is  b«o 

they  arc  tight  in  (he  oentie.    Take  out  the  oe 

wire  earefullj,  and  ran  a  lonnd  broach  aaref  ally 
(hioogh  the  bathing  nntil  it  feels  tight  (the  tight- 
aeaa  aeaetaary  dependa  entirely  on  the  tlowaeat  of 
the  return).  Then  replace  the  centre  wire  in  the 
butt.  If  the  butt  moves  with  esse,  and  yet  it  muat 
be  firm,  when  the  action  is  ftgsin  together,  and  iii 
■■ "  "*e  diaappeared  : 

-,-,-- :....:;rs 

ight  ?     I  tbould  think  it  donbcful.     It  ih 
true  all  uiaaoa  made  now  with  sticker  aatiODa  ' 
weighted  stickers ;  but  this  is  because  the  st. 
is  too  abort  to  have  anffieieat  weight  in  to  balauou 
properly.    The  lest  weight 


baok  of  the  iron.— 

!73I.]  —  The 

ign  ytodent"  may  wel 

ile  language  when  he  finda  that 

preaums  "  B.  B.  H."  to  be)  makea  auoh  absurd 

Inudere  aboot  bia  mother  tongue.     There  ia  no 

eed    (or  "B.  8.  H."  to  admit  hia  ignorance  of 

■ermiu,  aiuoe  he  tells  DS  that  "  the  guttural  ch  it 

till  in  uae,  therefore  it  hsa  not  been  dropped  (I) — 

haraoter,  choir,  ohaoa,  chasm,  ie.,  are  oataa  in 

>oint,"     1  daresay  "  A  Foreign  Stadent"oonldtell 

.is  inatraetor  that  the  c/i  in  these  works  it  not 

Ipittural  at  all,  but  has  aimply  theaoondof  i.  This 

jomea  of  yonr  abominable   aystem   (or  rather  no 

4yatem)ot  orthography,  in  which  c  hat  two  tcnuda, 

ike  jt  before  a,  o,  or  k,  or  a  cansauant,  and  like 

before  e  or  i,  and  aametimes  A.     The  letters  ch 

ave  both  the  sound  of  k  (in  "  character  "),  and  of 

h  (in  "  Freaoh  ").    The  letter  c  has  no  right  to 

list  in  the  alphabet  at  all,  being  replaceable  bf 

or  J  in  all  oases.   Also;  andf  ahould  be  removed, 

u  having  the  loond  of  itw  ("qneen,"  "kween  ") 

Dd  X  that  of  ii.     "  E.  ±  U."  hat  missed  the  point 

with  legaid  to  the  French  "  u"  and  Qerman  ''  a," 

bbeae  tunnda  being  entirely  wasting  ia  Bnglisb. 

e  conaidera  that  it  ia  not  neceatary  to  iadicate- 

le  varioaa  proauncistion  of  the  u  in  Englith, 

loauae   it    it<  "sufficiently  well  known."      How 

with  the  atatementof  "Nepheah '" 


■el'wlfrh 

bat  care  mDit  be  taken  not  to  ge. . 

If  the  tonob  ia  too  light,  then  weight  the  kt 


thek< 


No 


described,  nor 
oeleste  action— 

advertitemente.    "  T.  a."  may  eaaily  aee  ths  pedal 
lae,  any  common  piano  having  three  pedals,  ot 


nay  eaaily  aee  ths  pedal 

m  piano  having  three  pedals,  oi 

Cottage  pianOB  by  Broadwood 


t,  W, 


ame  page) — "at  preunt 
'onoonoe  a  wordyon  have  • 
EYUOMD, 


.nlyse 


risky  t 


Ji  print  "  ?— 


[62731.]— Bncliah  XAiiriia>«o.— ( 1 )  Whstevei- 
the  Qnaker  asot  aad  aome  ruttict  may  keep  up,  the 
■eoond  perion  aingular  is  more  completely  dropped 
from  Bugliah  now  than  from  probably  any  otlier 

.  □ — :.\.     I.  :. haiim  kt-'  *- 

so  the  ayl 

.T^renc?-, 

. _..     Jntheoth 

can  we,  as  in  French  and  German 
singular  to  wife,  husband,  or  even  the 
child,    (2)  The  French  u  or  Germaa  t!  is  absent. 


[62694.]— DlatlUInrWMakaT  luid  Snlphnrln 

Aold.— "Nua.  Dor.'s"  remarks  "that  if  vitriol 
ia  added  to  beer  or  whiskey  it  does  more  good  than 
the  liquor  itself,''  and  that  "lulphDiic  acid  ie 
not  really  s  poison"  are  oalculslwl  to  mislead  or tcj 
lead  into  mischief.  I  therefore  write,  tayiDg : 
"That  if  luDg  oontinaed,  even  in  a  very  dilute 
form,  lolphnric  aoid  may  oanss  death,  earely,  but 
alovlj,  from  a  peooliar  organic  diaease  of  tht 
■tomaob  and  iuteatinea."  In  modera  medicine, 
taking  the  aymploma  caoaed  by  aemi- poisonous 
doaings  as  guides,  anlphnric  aoid,  so  dilnte  as  to 
jnst  retain  a  perceptible  tour  taste,  has,  in  one 
drop    doaee     taken    ten     minatei    before    meal)'. 


[62699.]— LoooinotiTM.—{l)  L.a.W  Nos.  28. 
161,  and  302  all  belong  to  the  olasi  of  su-ooapleci 
goods  enginet,  built  by  Neilton,  of  Olaagow,  about 
1835.  They  have  jaeide  cylindera,  I8in.  by  24in., 
and  Gft.  coupled  wheels,  inside  bearings.  1  cannot 
be  certain  even  of  these  dimentiona.  The  folloK- 
ing  belonging  Co  the  same  data  are  on  my  liat ; — 
172,  302,  383,  391  to 


Nos.    148    to    iU,    ,„.,    „u    ,uo, 

410,  433  to  41'!,  496  to  616.     I 
information  about  No.  27S.— Revmokd. 

[62T27.]— KonldliiK  Kaohlna.- The  i 
practical  way  of  giving  the   right   proflli 
moulding  irons  ia  :— lat,  when  they 
In  the  elot  of  a  vertical  apindle.  ai 

the  monldiag  acroas  at  90",  and   file  -_. 

■eotioa  obtaiaed;  2nd,  when  they  ace  to  be  aseil 
on  a  fonr-sided  cutter  block,  saw  the  sample  mould- 
ing at  an  angle  of  4o'  and  Gla  to  the  aaatloo  obuined . 
Toot  iaqnirer  oan  poule  (he  leaton  for  this  oa-t 
foi  himtilt,  bearing  in  mind  that  it  it  the  diatanoe 
Vt  tub  pout  of  the  ontting  edge  from  the  eeotra 


quoted  Scotticiam,  "  imoo'  guid."     (3)  Old  Bngli 
had  doubllaat  a  gattural,  but  not  written  ch  nur 
any  combination.    It   had,  as  every  simple  sou 
oagbttohave,  ita  proper  eiugie  letter;  but  when 
we  began  printing,  no  type  was  oaat  for  either  this, 
the  W,  our  A  or  onr  9,  aimply  because  none  of  tht 
four  was  Latin,    Preaeatly  the  printers,  disliking 
CD,  made  a  W,  the  only  one  of  the  f  Jur  never  really 
needed  for  it  had  do  distinct  sound  from  U  ;  but 

firinted  English  coQtianed  to  laok  three,  and  stilJ 
aokt  two,  of  the  letters  neceaasry  to  the  writteii 
language.  The  abbreviationa,  however  printed, 
for  the  and  thai,  are  necettarily  wrong,  aay  wa^ 
never  in  them,  but  onr  9,  which  slightly  resembled 
it.  As  for  the  guttural  letter,  now  ailent,  W( 
eiprest  it  by  gh,  eioopt  in  the  very  few  words  thai 
began  with  it.  From  those  we  either  omit  it  [a^ 
from  if)  at  make  it  g,  aa  in  you  and  vtl,  whicb 
acoordingly,  in  priDtinirWiclif  and  Chaucer,  w.- 
make  ghaa  and  ghll.  We  have  dropped  the  H  of 
the  pninonn  Aif,  both  in  aoand  and  spelling.  (4) 
The  A  and  0,  both  eipreued  aow  by  ih  are  by  no 
meana  uncommon  aounda  in  the  world  at  large, 
though  happening  to  be  absent  (both  at  onae)  froni 
Italisn,  French,  German,  and  the  modern  Scandi 
navian  family.  Among  the  many  grievone  oor- 
raptiona  in  onr  rapidly-rotting  language  one  of 
the  noblest  once,  but  lUow  most  decayed  in  th>< 
world,  none  is  more  idiotic  than  that  changi: 
complained  of  by  Franklin  in  hia  letter  t-> 
Webster  (Sjwket  X.  412),  the  spelling  oar  anh- 
stantires  without  a  oapital.  This  way  of  dii- 
tingaishiog  them  was  always  (aa  he  aaid)  mor-; 
needed  in  cars  than  in  German  or  any  other  of  thv 
family,  beoauee  we  had  more  words  used  as  nonn^ 
or  verbs  alike.  But  the  prcportioa  of  these  hai 
maltiplied  the  whole  ceotncy  since  he  wrote,  and 
now  grows  faster  than  ever  I  It  is  perfectly  idiotii 
that  none  of  US  can  see,  even  in  America,  the  direct 

said,  in  making  ths  acquisition  of  one  own  Isn 
guage  aa  eaay  to  foreigners  as  we  oin.  Anothei 
grossly  suioidil  inanlt,  equal  to  any  that  Chine»i' 
ever  indulged  In  tuwarda  "outer  barbarians,"  is  out 
BvoidanCB  of  scoents,  one  of  wbioh  on  each  woni 
(bat  only  one)  is  abeolntel;  needed  for  two  reasoni : 
Foreigners  have  light  to  it,  first,  to  mark  which 
vowel  IS  the  emphatic  one  ;  and,  secondly,  to  shou 
what  sound  that  has,  for  onr  "paradoxes  "  an  al 
confined  to  one  vowel  of  each  word,  the  empbatii 
vowel.  The  othera  msy  all,  aafely  enough,  keep 
their  Continental  aonnda.  In  Frenoh,  aooaats  an 
needed  only  for  the  latter  pnrpote,  there  beiaf 
praotically  no  lyllablc  empbasii  oompaced  tu 
Duca.  If  some  Americana  had  bat  had  tEe  wiL  i., 
FraoUin'i  time,  to  combine  and  act  on  his  few 
hints^  Che  prediction  of  De  Candolle,  that  English 
msy  become  quite  at  proportionally  spread  at  Latin 
ever  was,  woold  era  Uiit  have  been  realised.  But  It 
ii  not  the  iMlliiig  of  to-day,   nor   of   any  time 


alone— even  Qaeen  Anne'a- that  matt  be  taken, 
but  a  onion  of  what  was  moat  rational  in  each 
c^aclier  period.     Why  mutt  there  be  a  second  i  to 

able  words  as  the  adjective  aaimali,  oonfoaing  it 
with  the  differently  Bounded  verb  '/  Our  ancestors 
uvoided  sush  barbaroat  carelessness.  Kor  would 
their  ear  tolotatejI/lA,  lixth,  laclfih,  bnt  only  "  fift, 
fiit,  twelft,"  Such  verbs  as  Kan.trr,  Itmprr,  made 
"  wandred,  tempred,"  not  our  barbarous  leandend, 
,cc.  The  very  latest  improvement,  I  believe,  wai 
jistiagaiahing  rAan  from  Ihti.  Bat  the  commoner 
«ords  that  and  Ihtl,  from  diaCinet  roots  Ihntia  and 
i\al,  are  still  spelt  (tbonghnever  pron canoed) alike 
There  are  sarely  terions  errors  ia  the  reply  of 
''B.  S.  H.,"  p,  481,  Baglish  can  by  no  means  be 
iilaiaed  in  the  Celtio  family,  however  many  namei 
of  English  places  may  be  Celtic.  It  haa  hardly* 
trace  of  a  Celtic  element,  but  difiert  far  more  from 
itish  neigh  bo  ore— Gaelic  or  Welsh- than 
ither  French  or  German,  Celtio  and  Gothio 
lot  be  oonfonaded,  being  quite  as  radically 
nt  aa  either  from  Latin.  Bven  in  place 
the  Celtic  habit  of  pntcing  the  aabttantive 
before  the  qnalLEjing  word  is  raie.  That,  Castle 
Cacy  and  Market  Rasen  sre  named  Geltidy,  and 
._.,__   __   ^eiii,  compared  with  Corfe  Castle  or 

Market,  though  both  the  worda  oaetle 

(castra)and  market  (mercate)  are  Latin.  Again, 
"  ■■  n  ^"  '■  --  Tarj  nnjast  t«  Luther'a  High  Datoh 

jffectedly  caUod  "  German  "),  a  quit* 

equally  old  and  noble  oonsin  of  Bnglish— not 
"r  ;  the  nearett  sitters  in  the  Gothic  family  are 
"latt-Dutch  and  Icelandio.  Then  he  it  qalU 
ig  as  to  the  ch  of  anoh  words  aa "  character, 
ehoir,  ohaot,  chasm"  (a'l  GrBek-KDgliBh),orofaiw 
other  English  words,  having  everbeen  gnttnral. 
When  we  had  a  guttural  lonad^  it  was  written  b; 
its  own  separate  letter,  not  ch.  Ic  it  even  verj 
doubtful  to  me  whether  the  Greeka  ever  made  the 
original  x  of  the  above  words  different  from  the 
'initial  we  give  tbem,  onr  k  or  the  Italian  cA  I 
ihall  be  atked.  What,  then,  was  Kappa?  Well,  I 
leac  that  in  some  of  the  Greek  islands  that  letlaE 
IS  osllsd  Chlpps,  snd  haa  the  power  of  onr  or  the 
Spanish  ch.  Sow,  if  Chose  ielandera  oonld  be  held 
to  have  kept  the  clssaic  sound,  observe  what  would 
follow.  First,  there  woold  be  no  puiile  about  pio- 
i  names  as  Cnidui  or  Cteaiu.  Sttt, 
t  in  these  and  moat  words  that  noir 
have  C,  iaacriptions  show  that  the  Romant,  nearly 
to  (he  latest  timea  of  the  empire,  oaed  K  like 
Greeks.  Thea  their  grammarians  never  hint  that 
either  .thii  letter  or  G  had  any  vuiety  of  sound. 
Buh  tounded  alike  in  all  positions.  But  how? 
That  is  really  the  sole  pniile  about  old  Latin  pro- 
nanciation.  Nobody  doubts  kow  the  voweli 
tonnded,  or  V  or  J ;  bnt  aJl  the  doubt  it  of  theie 
two  iettere,  C  and  G,  The  latter,  obseive.  oorro- 
sponded  both  in  figure  and  alphab~*" 


1  c  was  a  double  or  compoond  tonnd, 
ua  well  aa'  £  or  i^.     I  venture  the  theory  that  the 
olatiic  sonndt  o(  c  (also  written  i)  and  ^  wore  what 
I    Italian  word   as  giaa  j 
.,  the  Romans  oonld  repre- 

I    by   either  j  or   ch,  and   theii 

only  equivalent  for  ooi  hard  g  was  gh.  Mow,  In  the 
tth  centary  (the  same,  by  the  way,  in  wbioh  they 
began  to  ate  the  aeeood  person  plural  oocationally 
to  a  tingle  person)  their  cockuejt  were  satirised  on 
the  stage  for  degradine  words  like  Commodai  into 
"chommodua."  Could  that  mean  making  a  simple 
Bonnd  into  *  componnd,a  thing  that  phoaetio  deoa; 
never  does  ?  I  oonoeive  their  error  was  simplify- 
ing what  had  resembled  onr  ch  into  the  preaent 
Italiui  ch.  We  afterwards  did  the  same  with  every 
g  that  we  still  write  only  c,  as  in  cattle,  and  many 
names  as  Lancaster.  Bat  in  lota  of  namei 
originally  having  a  mere  c  or  <t,  as  Karolos,  Rieardni, 
Cippenham,  Cicestre,  Ist.  Chad,  the  Frviki 
(Franoi),  andall  places  that  onoe  ended  in  ceifre; 
but  now  in  shester,  we  have  had  to  introdaoe  an  A 
to  preserve  (as  I  bold)  the  old  sound.  Bo  we  have 
in  DOantleat  common  words,  as  ohalk,  ehordi, 
chapel,  ohandler,  ehampion,  chapman  (from  cheap, 
formerly  ceap,  a  market)  and  our  Frank  neighboun 
in  almost  aa  many,  chotc,  champ,  chandeiU,  chaud^ 
chien;  bat  in  vain,  for  their  ch  has  decayed  into 
another  simple  sound,  losing  the  t,  element,  whilo, 
ia  the  Northern  deMitmentt  we  may  hear  lumd 
and  kUa  (but  on  the  oootrsiT  St.  Riqnier  U  ai  if 
spelt  Ritohier).  The  position  of  c  wherein  the 
Romans  first  hardened  it  was  donbtlesi  before  I 
and  r,  making  it  indifferent  whether  works  like 
Clodius,  polchra  wen  apelt  with  or  wlthont  K 
Afterward,  syllables  beglnniog  with  ca,  co,  cv  wefe 
hardened  over  the  whole  empire ;  bnt  ce  and  ei  in 
only  one  Romanlaed  tongue,  the  Welsh.  Blsewhero 
they  were  variously  simplified,  aa  ware  ^s,  yi,  bnt 
everywhere  into  simple  aounds,  sxoept  in  Italy. 
There  alone  (as  seems  natural]  did  the  oompoond 
c  and  jr  sntvlve  until  to-day  (except  the  ^parUy 
here,  m  aome  fioglith  words  audita  name),  fioielj 
it  is  abenrd  to  fancy  Cntar'a  name  has  been  man 
alt«red  in  tonnd  by  luliant  than  by  Qermant,  I 
hold  it  has  not,  for  though  Germans  alooe  keep  (ha 
X  light,  Itallana  alone  keep  the  initial  oonaonaBl^ 
which  ia  more  imporunt.  Again,  should  a  dating 
*•  CHI,  be  simpler  la  louikd  than  i'' ' — '' — 
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iui  ?  I  bold  it  w»  mors  oomplc: 
tftlian  ci  ii  more  oomplsi  than  cAi 
ubool  where,  va  l&telj  heud,  d 
BoaDsed  "  we  kiu  'im,"  liold  to  bt 
inthat.— B.  L.  G, 


siting 


.    -„ , 20o.p. 

J.-  .X  iboDt  4B  ohmi  oold  reiitUiioe.     Uio  « 

luuutad  cog  ftrmitaTe,  and  pat  about  6Ib.  No.  20 
on  the  umitaie,  witb  about  201b,  No.  22  on  the 
fl«ldi  in  (bant  with  tha  armatnia.    If  ;□□  nia  a 

cable  of  taveD  atranda  oE  No.  16  wire,  the  dyni 

will  do  the  work  at  100  jarda'  diiUnoe.  You  oan 
charge  acaamalatois  with  it,— S.  BoTTOKr 

162766.]— Klii«r*'  Tools  mad  Bmltha 
read  with  inteieat  "  A.,,  LiTarpoal'a,"  expe- 
Tlenoei  under  above  head,  bat  maat  object  to  bia 
condenjnation  of  my  "  hamnM-  "  '  '  - 
■mitha'  hand  hammart.  Four 
"  propei  "  ahop  hammeri  of  different  forma,  bot  I 
find  none  ao  utefol  "all  round''  ai  thtf  ugt t  tool  of 
whiohl  gave  aketoh.  HaTing  □o"atriker  atooi 
maEd,  I  am  leatrioted,  like  laaoj  other  amataui., 
to  the  cue  of  hand  hammara  ;  and  I  find  the  thiok 
pane  aappliea  the  place  of  a  f  nller  in  ronoding 
hollowa,  and  drawa  dr ■" ^- ------ 


[62778.]— SundHO.— Old  aohoolmaatera  were 
fond  ofteaobiag  pniiliog  roles  for  the  determini- 
tion  of  tbe  "boar  ata  "  for  a  anndial ;  each  half 
bonr  iaTolring  a  aaparate  calcnUtion,  and  eao.i 
latitnde  ditto.  Then  the  area  thni  determined  haiJ 
to  ha  act  o9  on  tba  faoe  of  the  dial,  and  the  dial 
iCaeltahonld  be  a  traa  plane  mad  a  perfectly  bori- 
Eontal ;  any  inaoonraey  in  theae  aaveral  operation-^ 
reinited,  of  oontaa,  in  oorreapondiog  erroneoiu 
indioationi  by  tba  dial.  Now,  to  avoid  all  this 
bother,  follow  thii  aimpla  rale— it  will  anit  for 
every  latitude,  from  the  polaa  to  the  eqnator,  und 
for  every  boar  of  tha  day,  and  far  every  dial,  no 
matter  how  uneven  it4  taoe,  or  bow  oblique  itu  m- 
dination.  Set  your  watoh  to  trae  aolar  time,  and 
mark  tbe  pointa  wbioh  the  ahadow  of  Uie  etyle 
atrikei  at  every  half  hour  or  quarter  bout;  thB 
intervening  apacea  yon  can  then  divide  into 
minutea  or  five-minute  ipaoea.  But,  mind,  the 
edge  of  your  atyle  muBt  be  "tmly  parallel  to  thi^ 
aarth'a  aiia,"  If  yon  want  further  help,  I  aball  be 
happy  to  give  it.  By  the  way,  what  has  iMoome 
of  the  promin  "  B.  L.  Q."  gave  loma  time  ago  to 
fumiih  a  plan  of  anndial  iniTicatiag  "meantime  " 
(or  the  greater  part  of  tha  year?— D.  DOXLB. 
;6S77B.]  —  aimdl»l.  —The  orqoiform  anndial 
Longa  to  the  class  of  dials  called  equinoctial,  it 
being  placed  neither  horisantal  nor  vertical,  as  in 
the  more  familiar  kinds,  but  in  a  plane  parallel  to 
" '  iqtutor.  When  ao  plaosd,  it  la  evident 
p.     ....         . 


enly  and  efieetiveTv  than  tht 


any  diree- 


recjuired  for  th< 

Pot  working 'steel 
never  yet  spoilt 


finiahing.  On  ol^  files,  Which 
and  ire  rather  tongh  cnatomeri 
hammer  ia  eapecially  efieotive. 
it  is  a  mistake  to  hammer  at 
generally  raoommended.  I  bav 
-   !!'"■  "*  steel  by  working  at  i 

rate,  the  material  shonld  not  feel  stubborn  nnda'r 
tba  hammer  except  at  the  last  finiahing  tonchea. 
Thia  latter  appliea  aleo  to  iron— tbe  nearer  to  weld- 
ing heat  it  it  worked  at  the  sonnder  will  t1 
be.  At  red  moat  irona  become  internally  di 
grated  by  continned  hammering,  and  white 
BorreoC  beat  to  work  at.  But  the  job  must  be  done 
without  heaitation,  which  means  without  repeated 
white  beata,  otherwiae  it  will  in  the  end  be  below 
dimenaioni.  On  the  other  band,  I  qnile  agree  wit 
"A.  L."  that  only  "about  one  in  SOU  smith  a  isStt 
be  trusted  to  manufacture  any  tool  from  caat-atei 
without  overheating  same."  The  overheating  of 
steal  oan  never  be  remedied,  let  qnacka  aay  wiiat 
they  will.  It  is  the  common  defect  in  steelwork 
coming  from  a  emith  wboae  regular  woi 
iron.  Tha  other  defects  ate  oracka.  Theae  may 
arise  from  original  inviaible  flaws  in  tha  ateel 
spread  in  working,  or  from  visible  araoka  left 
instead  of  beiuz  carefully  filed  out  before  hammer- 
ing, or  from  audden  cooimg  in  one  apot  in  dipping, 
where  the  cooling  should  have  been  spread  gradu- 
ally by  moving  ateel  np  and  down  in  the  water,  or 
from  anddenly  dipping  a  piece  of  ateel  with  part* 
bright,  others  black,  where  the  bright  ateel,  imme- 
diately cooled,  aplila  or  warps  by  cuntraotion  from 
thoae  parts  atill  bot  nnder  the  nonnjond noting 
black  places.  This  latter  waa  exemplified  to  me 
in  a  kuife  I  made.  1  roughly  filed  up  the  blade 
after  forging,  and  hardened  in  water,  and  fonnd 
then  it  waa  twisted  and  cracked  in  several  places, 
starting  each  from  a  place  untouched  by 
le  cracks  being  oontinuationa  of  email 
n  the  edge  before  bardRoi'"  T  <<t,i4  ih. 
beak  is  the  chief  caoae  of  thi 
howthe"rin( 


the  file,  tbe  c 


netfaod,  I 


he  ring  of  an  anvil,  and 
is  stopped  by  "  A.  L.'a  " 


,  -„    -    , is  usually 

bedded,  as  described,  and  yet  is  known  by  its  ring. 

I  of  lead  ohangea  tbe  ring  to  s  dull  thud, 
ipped  off   eaaily 


and  is  alippad  off  eaaily  enough.  I  quite  agrei 
that  "  tha  puttmg  of  aalt  or  anythiUK  in  tba  watoi 
for  tempering  ia  hoah."  If  anythmg  oonld  be 
added  to  raise  the  boiling  point  to  that  of  grease, 
say,  there  would- be  some  aensa  in  the  adding  of  it, 
for  then  hardening  and  tempering  might  be  effected 
at  one  operation  of  dippiug.  I  ahonid  say  the  im- 
bedding of  bright  artiofei  in  carbon  would  at  least 
be  useful  in  protecting  tha  aorfaoea  of  them ;  bnt 
beyond  that  there  can  be  no  use  in  the  plan,  ei- 
oepting  where  mild  ataal  is  pnt  in  witb  a  view  to 


ross  are  parallel  to  tba  earth's  aiia,  and  will, 
fore,  take  the  place  at  tha  style  of  an  ordi- 
.  dial.  In  eonstruotinE  the  cross  dial,  the 
length  of  the  arma  ahould  Bret  be  decided  upon, 
and  the  thickneea  will  then  follow,  for  tha  latter 
aatbe  accb  that  the  shadow  of  the  edges  naed 
II  fall  npDu  soma  part  of  one  of  the  arma,  whal- 
er may  be  the  north  or  south  declination  of  tho 
n.  It  will  be  fuond  that  if  tha  thickness  be 
ide  rather  more  than  half  tbe  length  of  the  arm, 
will  do.  Thus,  for  a  dial  measuring  4in.  from 
(I';i^g.2],  a  thickness  of  about  Sjin.  will  be 


The  three  : 
I  in  length,  and  the  ' 
red.       The    Betting  cut 

am  (Fig.  2)  of  the  oros 


'hole 


arefully 


3;i 


the  exact  aiie  of  yoot  aolid  work.  From  point  a 
radina  a  e  describe  the  aro  e  a.  Join  a  f, 
I  will  cut  oli  46°  of  the  arc  deaoribed.  Divide 
.nto  three  equal  poaitioDs  of  16°  each;  and, 
further,  sub-divide  each  into  four.  Draw  radii 
through  the  point  in  thearcthna  found,  prolonging 
them  until  they  mark  oS  tangants  on  tbe  line  tf. 
vill  then  have  every  quarter  of  an  hourahown 
ree  hottra.  Bnt  tbia  ia  all  that  is  wanted, 
it  the  aame  distanoe  be  sat  off  on 
of  tiie  sii  working  faoea,  start- 
from     the    points   b,  c,  d,  e,    the   whole 


of  tha  houra  and  quarters  from  3  ajn.  to  9  pxa. 
wll  be  shown.  In  erecting  the  dial  oare  raoN  be 
taken  to  get  the  aentre  limb  of  the  croaa  in  tke 
meridian,  the  east  and  west  arma  horizontal,  aad 
the  inclination  eqnsltotbaoo-UUtade  of  the  placfc 
The  base  plate  shown  in  the  akatab  playa  nopert 
in  tbe  work  of  the  dial,  and  might  theoretically  ha 
dispensed  with,  hot  it  is  nsefol  to  have  alevalsw- 
faos  to  start  fiom,  and  rendara  the  rMtlGoation  of 
tha  dial  muoheaaier.— W.J.  R. 

[627TG,1— DMfinoH.- To  Ma.  J.  C0ATSS.-I 
have  beaS  from  home  for  a  few  weeks,  and  have 
only  jnat  got  an  opportunity  of  roading  ''Onr' 
paper.  Some  few  years  ago  I  waa  quite  astonisliid 
on  finding  myself  getting  very  doai,  I  went  tea 
friend  of  mine,  who  ii  a  dootor  of  very  great  ra- 
perisnce.  The  firat  thing  he  did  wa*  to  syrmgt 
my  ears,  and  gave  me  aoma  irlvoerine  to  dron  inls 
them  ;  but  I  aCill  got  worse, 
he  oonclnded  that  the  oause  0 
The  syringiog  waa  disoontinned,  and  gargles  used, 
and  in  less  than  a  month  I  oonld  hoar  as  wellss 
ever  I  did.  Bed  sags  (about  a  handful),  ainuneied 
in  half  a  pint  of  vinsgar,  makes  a  firat^lia 
gargle.  I  bave  bean  deaf  fonr  times  ainoe,  hot 
have  always  foood  the  above  a  good,  ramedy.— 
JOBNKT  Nabh, 

[6S782.] — Looks. — For  speeial  pnrpoaa  an  ei- 

S naive  lock  msy  be  cheapest.  However,  helh 
Hsrs.  Hobba  and  ChaCwood  make  fonr  lenr 
tooka  of  thoroughly  good  workmanship  and  finisii, 
and  ths  gatings  trae,  which  are  secure  against  the 
ordinary  depredators.  Chatwood's  boi-loeka  aia 
from  Sa.  Sd.  each  j  for  caab  boxes,  6d.  extra.  Hobbs'a 
are,  I  hetieve,  somewhat  less  ;  bat  Chatwood's  lever 
ings  are  made  out  of  tha  levers  tbenuelTas.— 


...  ',auoh  aspotaahoi 

and  hypoaulphite  of  aoda.  If  "  Beginner  "  inrctis 
iB.  in  a  box  of  Ilford  i-plstes  ha  will  get  full 
Eonnnla  for  making  np  the  developer  on  the  lid  of 
box.  The  beat  negative  papera  are  sither  Horgu 
and  Kidd,  or  that  of  the  Eastman  Co.  Bnt  it  will 
be  better  to  bave  some  experience  with  plates  finit 
— BOSAKIO. 

[62794.]-I}UtllllnK  WtalAoy,- Strong  acid^ 
■Dch  aa  sulphnria  and  hydroclilorlB  (or  mariatie), 
are  used  in  grain  diatilleries  in  the  treatment  lU 
maise  and,  occasionally,  rice,  in  order  to  bring 
abont  aaooharification  of  these  graiiu  without  cht 
use  of  malt,  or  to  reduoe  the  proportion  of  it.  It  is 
also  used  with  tbe  great  heat  of  staam-pressure,  or 
prolonged  boiling  in  open  vessela,  to  eSect  a  better 
cesulc  m  tho  preliminary  process  of  rendering  tha 
ttarch  (or  such  matter  a>  ma;  be  oonvertod  later 
to  fermentable  augai)  more  soluble,  thus  improving 
uitracta,  and  giving  an  increased  relarn  of  Bpirit. 

whiskey,  which  demands  a  high  percentage  of  malt, 
nnd  is  not  manufactured  on  a  large  scale  in 
England,  nearly  all  "whiakey"  coming  from  Scot- 
land or  Ireland.  The  best  whiaksya  are  madefmm 
malt  alone,  with  no  raw  grain,  auch  as  maiie  or 
rice,  though  barley  and  oats  are  generally  em- 
ployed ia  large  wbiakey  diatilleries  in  both  Ireland 
and  Scotland.  In  these  placet  no  acids  are  used, 
English  and  Scutch  distillers  that  make  CoSey'i 
rectified  spirit  being  almost  tbe  aole  users  of  acids. 


)4.    Tbe  reason  that  I  ask  the  ques- 
lave  been  struck  by  the  fact  that  in 

>ung  person,  and  more  eapecially 
ive  not  loat  their  front  teeth  before 
■      -relflod  (when  I 


I")    SI 


u  eye* 


ion  to  meet  with.  However  that  may  be  tc-dsy 
lOt  know,  and  in  cogitating  the  cause  of  Ihia 
,  blight,  leading  to  auch  a  demand  for  dentiats 
ua  wa  are  painfntly  made  aware  of  in  our  peregrini- 
tiona,  by  the  brassive  doorplatea,  and  tbe  ghastly 
gam-plates  backed  with  velvet  and  glasa  platea,  at 
lb  a  number  of  doora.  Thus  I  am  beginning  to 
iclude  "that  the  aforesaid  aulphnric  said  11  a 
principal  one  of  the  bad  apirits  busily  engaged  in 
'umiog  tbe  little  tatties  into  toothless  tabbies." 
Thos  f  find  that  it  entera  into  the  manufacture  of 
be  aweetiea  ao  largely  swaUowed  by  them;  it  is 
Jao  an  ingredient  in  the  manufacture  of  the  legion 
if  gassy  gulps  to  be  toudd  in  every  plaoe  of  re- 
freshment j  now  it  cballcngea  fnsel  oil  in  our 
whiakey.  Liking  a  glass  of  good  ale,  I  fear  that  it 
may  bring  me  to  my  bier  \  my  very  boota  would 
"laae  to  shine  without  ita  brimatoue  bite.  Iitshort, 
am  met  by  a  boat  of  reminders  neither  to  eat  nor 
I  drink  if  I  value  my  griadera,— A.,  LiverpooL 
[63799.1— Fotaah  Oxalata.— To  form  Deotial 
uialate  of  potaah,  take  V16  parte  of  oxalic  acid  aail 
ISS  parts  of  carbonate  of  pota^  \  bnt  aqnal  parts, 
lay  lib.  each,  will  ooma  neat  enoagli  for  pnsUMi 
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parposei.     Bat  if  great  eiKolneBB  is  nunted,  the 

and  a  little  more  puluh  oi  oialic  tcid  adiltd  till 
thoioDgblf  aeutraJ.  Diuolve  Ub.  oarboDste  in 
35oz.  alt  mLrm  water.  TceBt  the  oialio  aeid  in  the 
B*me  way.  Foui  the  one  lolntioa  into  the  other  in 
ui  open  jar,  a>  it  eServeaeea  very  riolently.  They 
mut  be  alowly  miitd.  Thia  irill  gire  over  bOoi. 
of  utnrated  uilution  of  oxalate  of  potaah.  There 
U,  however,  very  little  need  now  to  make  it,  u  ^ood 
oxalate  of  potaah  ean  be  bought  at  a  price  little 
mare  than  the  Eombiaed  priee  of  the  oxalia  acid  and 
ckrbonate  at  potaih. — RosAUlo. 

[«37!«,]— PotMBlo  Ox&late.—  To  mske  pot, 
Oial.  from  put.  carb.  nad  oialio  acid  is  certainly  an 
expensive  proceia,  eiace  pure  pot.  caib.  is  it.  a  ponnd. 
The  impare  attiola  (salta  of  tartar)  may  be  pur- 
chased for  ed.  per  puand.  The  beit  way  t/j  pre- 
pare the  salt,  if  for  photographic  pnrpotes,  is  from 
pot.  hydrate  (Is.  pec  pouDd|,  and  it  is  not  at  ail 
necessary  to  oalcoUtB  the  tjnantity  regnired.  Take 

■dd  pot.  hydrate  natil  the  aolation  is  neutral  to 
tut  paper ;  filter,  and  evaporate,  if  neoessary,  till, 
OD  oooling,  it  begins  to  depiMit  crystati.  This  will 
Kive  a  saturatMl  solatioii.  To  nse  oialic  noid  at 
8d.  per  ponnd,  and  pot.  hyd.  at  Is  ,  is  cheaper  than 
buying  pot.  oxal.  at  U.  ad.  My  prices  ate  frcin 
Borgoyne's  list.     All  but  one  of  the  answers  to 

regards  nnmeiioal  qnantitiea.  Some  oorrespondents 
omitted  entirely  the  vater  of  crystalliaation  in 
their  formntie,  and  another  put  In  too  mach. 
Oialic  acid  oryitallises  witb  two  moleonles.  Pot. 
oxal.,  with  one  molconle  of  water.— SH. 

[G28D0.]— Neatral   Solution— Zinc  anlphate 
Donnally  acid  la  litmas  paper,  and  you  cannot  make 
it  neatral.     Why  da  you  wish  to  do  so  ?— 8m, 

[BS800.  ]— N  ftntrat  Solntio  n.— Perhaps 
"Weald"  does  not  know  that  line  sulpha" 
naturally  an  aoid  salt — that  is.  it  ia  acid  in 
■titntian.  The  reason  is  that  zinc  oxide  ZnO, 
weak  a  base  to  render  nentral  that  quantity  of 
H.SO,  that  ia  reqaired  to  form  ZsSO,,  although  it 
Ja  normal  aalt.—W.T. 

[62S00.]— Nentral  Solution.— Is  there  not 
Bome  miatake  about  Ibia  qoory  ?  An  aeid  solution 
of  lino  chloride  or  sulphate  wilt  certainly  be 
neutralised  if  well  mixed  with  ammoainin  hydrab 

carbonate.     Add  the  neutraJLsing  agent,  with  COD 
itsnt  Btirring  or  shaking,  until  it  begins  to  prectpi 
tate    the    ^ino    salt,    and     filter;     the    resulting 
solution    will    be    quite    neutral  to  tsit  paper. 
Priscipia, 

[G2801.]— Dynamo.— To    Mu.   Bottone    ( 
Hb.  Eavkh. — If  well  made,  a  dynamo  with  a  6i 
re  will  light  at  least  six  2tic,p.  lamp*  of 


yon  will,  I  opSce,  spoil  a  few  bars  if  th«  screw  it  to  b< 
feet  long.  (How  can  any  person  form  an  idei 
9  number  of  outs  when  no  length  is  given  F 
_  „.£  a  dose  once  npou  a  time,  to  out  a  squar 
thread  perfectly  aacarata  for  a  roling  machine 
this  was  6tt.  long  and  ooly  lin.  diameter  whei 
finished,  so  I  will  give  "  Oars  "  a  wriolcle  or  two  a 
he  risk  of  being  thought  to  have  a  "screw  loose' 
.omewhere.  1  tackled  the  lint  bar  in  the  roogi 
.s  it  cntne  from  the  forge  smith 

traightened  thia  by  using  a  swage,  so  as  not  to 
trike  the  bar  with  a  hammer ;  but  when  this  was 
amed  up  ready  to  commcnoe  screw- cutting,  it  was 
'  full  "  of  dog'a-legi.  However,  1  straightened  this 
by  means  of  a  block  tin  hammer,  and  commenced 
with  a  tool  in  the  slide-rest  of  the  actoal  size  of 
'.bt  screw  when  finiihed.  Of  course,  a  backstay 
vas  need  ;  this  came  to  grief,  it  became  so  crooked. 
[  then  pandered  npun  the  problem,  got  another 
bar,  and  when  it  left  the  smith's  bands  1  made  it 
red-hot  in  the  bailer  furnace  and  shoved  it  into  the 
Sua  to  cool  slowly.  (Memo.-Any  bar  atraok  by 
liammerwhsn  cold  has  ita  grain  compressed,  and 
when  this  ia  removed  by  tarning,  planing,  Ao., 
most  of  the  original  bend  will  appear  again  ;  hence 
the  nse  of  a  tin  hammer.)  Thia  resulted  in  a  abaft 
ilmost  true,  whiob  1  applied  a  wooclen  lever  upon 
between  the  lathe  centres,  so  as  to  run  practically 
true.  I  also  found  that  the  tool  required  to  be 
made  exactly  like  one  tooth  of  a  chaser- that  is, 
''flst"niHm  the  ton  aide,  and  a  little  more  than 
ihed  screw,  thus  working 
lide  and  one-half  of  the 


1   GO   0 


-with  tape  before  winding  on  the  wire,  and 
giva  the  tape  covering  a  layer  of  shellac  vai 
After  having  wound  the  wire,  soak  the  " 
armatnre  ia   thin  sbillaa  varniah    (in  methylated 

■pirit),  and  bake  in  an  oven,  at  a  temperal ■ 

exceeding  212°  Fabr.  You  will  be  able 
sbont  'ilb.  uf  No.  18  on  the  armature.  Yc 
alao  cover  the  portion  of  the  F.M.s  which 
be  covered  with  a  layer  of  thin  silk  (sarsenet),  and 
then  varnish  it.  Yon  will  requite  about  201b. 
No.  20  d.c.c.  in  one  length  on  the  F.M.s  to  balance 
the  armature  if  yonr  machine  is  intended  to  b( 
ahnnt  wound.  See  my  book,  "The  Dynamo,"  foi 
farther  inetrnctiont. — S.  BottosE. 


Sa. 

[63E03.]— Tellow  I.BC(inef  for  QonmetaL- 

Aoy  well-made  shellac  and  spirit  varnish,  coloured 

with  gamboge   or  annatlo,  will  give  the  desired 

yeUow   lint.      Try   the  following:— Beat  shellaa. 

301.;     methylated    spirit,    '         '  '         ' 

draahm ;    alues,   I    drachm  . 

gamboge,    1  draohm.     Break  the  shellac 

mix  it  with  it*  own  I 


reak  the  shellac   np  Ena, 
of  biokan  glass ;  add  the 


bottle 


Plact 


.Shake  frequently  until  the  shellao  ia  all  dissal< 
(perhaps  a  week),  then  decant  Bl!  the  clear  poi 
tiun.     Apply  with  a  large,  soft  camel-hair  bruab  t 
the  work,  which  must  be  as  hot  as  the  band  ca 
bear.— S.  BOTTO.VB. 


and  aaddl*,  otherwise  witb   _ 
Whstpartioularsdo  yon  want?   Y 
the  way;  why  not  set  to  and  do  the  iob?— T.  C, 
Bristol. 

[6280a.]— Soraw-Thrand  Onttin».— It  really 
"  A  Beginner  "  and  you  have  not  witnessed  the 
obasiagafaaijuare'threadedacrewuponailide-lalhe. 


half  the  width  of  the  I 


»attam,  bringing  the  tool  np  to  a  drilled  hole  whe 
.t  ended  by  hand,  which  is  a  ticklish  operation 
regards  the  point  of  the  tool.  I  then  fonnd  the 
necessity  for  a  more  certain  means  of  replacing  the 
tool  for  the  next  cut  than  the  usual  chalk  mark, 
and  fitted  an  index  plate  and  poinlf  r  on  handle  of 
slide-rest.    The  backstay   J    nied  was  of  lignum 

it  and  touehed  it  up  nicely  with  a  fine  file 
e  it  bound  as  it  approaohed  the  mandrel  end. 
(Note. — If  any  emery  be  allowed  to  grind  iron  or 
brass,  no  matter  how  fine  it  may  be,  it  will  imbed 
itself  in  the  same,  and  I  know  of  no  way  to  get  rid 
of  it.)  I  oonid  not  make  a  good  St,  of  the  not  by 
cutting  in  the  lathe  with  a  eimilsr  tool,  so  I  bad 
eventually  to  make  a  tap  for  the  same  job  ;  but  for 
most  purposes  it  answers  well  to  get  the  nut  cast 
on  in  u  good  braaa  foundry.  (Memo.— Oh  horrors  I 
to  ccntemplate  a  Homo  who  aaka  tor  instraotions 
"  How  to  entface  by  band,"  going  a-natting 
amongst  tqaara-threaded  screws  I  I  would  nse,  say. 
a  houk  tool,  a  graver,  and  a  flat  tool,  aooompanied 
by  a  calipers.) — A,,  Liverpool. 

[6280C.] — N.  B.  Compound  Bngins. — "  East 
Coast "  will  find  a  sketch  in  the  "  B.  M."  for  May 
13Ih  (No.  116G,  p.  243).  As  full  partiaulara  have 
not  appeared,  I  send  the  following,  taken  from 
Enpiirtring  for  Juno  17th  :— "  U.p.  cylinder,  IBin. 
dia.j  stroke,  21in. ;  length  of  ports,  Iljin.;  width 
of  steam  ports,  I)  in.;  width  of  exhaust  ports,  3t  in. ; 
lap  of  valve,  Ijin.;  lead,  ,J;iD.;  maxim  am  travel, 
6jin.;  law-pressure  cylinder,  L^fiin.  dia.,24in.  stroke; 
length  of  ports,  1ft.  6in.;  widtbof  et«m  port,2in.; 
width  of  exhaust  port,  3|in. ;  lap  of  valve,  [jin. ; 
lead  of  valve,  Jin.;  inside  olearanoa  of  valve,  iia. ; 
maximum  travel  ut  valve,  6iin.  ;  diameter  of 
piston  rods,  3in.;  length  of  slide  blocks,  161a.; 
length  of  oonueoting  rods  between  centi 
wheels,  oaat  steel— leading  dia.,  4ft.  TJi 
dia.,  Oft.  gjio. ;  thiokDesB  uf  tires.  ; 
6tin. ;  throw  uf  orank-pina  for  ooupling  . 
dia.do.,3jin.;  length  do.,  4|^ia. ;  crank 
dia.  wheel  seats,  Oin.;  bearings,  Sin,;  centre.  i%in, 
centre's  oranka,  3ft.  apart ;  length  of  bearings,  9in. 
Pramea,  steel,  length.  23ft.  Ilin.;  tbiokneas,  lin. ; 
distance  apart,  1ft.  BoUer,  steel ;  height  of  centre 
from  rsil,  TIL  Sin.;  length  of  barrel,  lOft.  7in.; 
dia.  outside.'  4ft.  6in.;  thickness  of  plates,  tin. 
Firebox  shell,  ateel ;  length  outside,  Gft.,-  width  at 
bottom,  3fl,  lliu.;  inside  fireboi,  copper,  length 
at  bottom,  inside,  fift.  3,°iD. ;  width,  Stt,  2^in. 
TubeSiJ-IS;  length,  10ft.  lUin.;  dia.outside,1Jiu.; 
working  pressure,  ITOIb.  Heating  eurface — tubes, 
l,2n-3sq.ft;     firebox,    112sq.ft.    -    .«->-•-•.- 


oupleJ 
width. 


fc  aile,  steel ; 


3[l.i)iin 


IS  of  DOal  Dl 


■0  galloi 


lofw 


..„.--  (Ko.  1321)  waa  worked  with  eioellent  ro- 
salts  before  being  taken  to  the  Bihibitlon.  On 
one  occasion  it  brought  20  carriages  (including  an 
S-wheelcd  sleeper)  from  Edinburgh  to  Newcastle, 
only  being  helped  up  the  incline  at  Grant's  House 
(4  miles  of  I  in  %).  On  the  outward  journev  to 
Edinburgh,  it  took  the  newspaper  express  of  12 
ooaDhss,  and  on  the  round  trip  only  ooniumed 
2211b.  nf  coal  per  mile,  carefully  weighed,  the 
average  oonaumption  uf  these  trains  with  ordinary 
engines  being  aolb.  per  mile."  Should  "  East  Coast^' 
wish  it,  1  will  send  a  aketch  of  (be  patent  starliug 
valve  uaed  in  these  engines.- A.  W.  B. 
[G2S0B.]  —  OleanioK    8toii«    Floor,  — Apply 


en  it  begins  to  buliblo  up.put  in  about  three  or 
r  times  the  quantity  of  sods  rrysttU.  As  soon 
at  these  ate  dissolved  eprearl  the  mass  on  yunr  floor, 
and  in  ten  minntes  aorape  all  ott.  Be  curetul  not 
to  get  your  Eagers  into  it  or  splash  it  on  to  any- 
thing painted.  After  washing  down  yonr  Boar 
with  water  yon  nan  if  yoa  wish  neutralise  Cha 
caustic  remaining  In  oraaki  with  weak  oil  ot 
_z..i-i  — _:_^g^_    ip[jg  success  ol 

It  hot.— Sit KE. 

[G2309.1— PartlaJ  Paralyaia,  &o.— The  onlj 
"  cure  "  for  this  delightfully  vague  complsiut  is  to 
get  tha  best  possible  medioal  advice  at  once  of  the 
hospitals  of  London  or  other  large  towns,  and  lot 
the  qnaoki  and  battery- mungeri  louk  uat  for  otbec 
victims.— Re  vuoN-D. 

[C2 8 11.]— Water  Hnpply.- An  aif-vessel  on 
suction-pipe  close  to  pump  will  bo  much  better 
than  a  foot -valve,  although  yon  had  better 
add  the  latter  as  well.  iTes ;  the  pump  will 
do  if  it  will  deliver  suESeient  for  yon.  Yun  do  not 
say  quantity  required.- T.  C.,  Bristol. 

[02811.]- Water  Bapply.— I  should  say  that 
your  pump  will  be  ohoked  by  snoh  a  disproportion- 
ate aapply-pipe  ;  it  ought  to  measure  2Jin.  at  least 
for  a  Sin.  bore  barrel.  Theoretically,  there  ought 
to  be  no  need  far  the  baok-preasnre  valve,  but 
praotioally  it  would  bo  wise  to  put  it  on,  aa  there  is 
certain  to  be  a  slight  leaksge  of  air  sr>mewhere  in 
such  a  length  of  piping.  Take  care  that  the  pips 
is  laid  BO  that  tiiere  shall  be  no  bends  where  any 


t  the  operator  t 

[G23t3.]~KnBina  Qnerlea.- 1.  Total  heat  a( 
steam  at  142' P.  i^  1082 -H  (143  X  -aOS)  =  1135-8*  F., 
and  as  it  is  condensed  to  120°  it  muat  give  up 
1126-3  -  130  =  lOOa-3'.  The  water  enters  at  BO 
and  leavea  at  100  ;  therefora  it  carries  away  40"  ot 
and  the  qosntity  required  is  therefore  100*  8 


-  40  = 


Jl3tb, 


dented.  2,  The  reli 
steam  being  'Otl>  at 
velocities  will  be  proportii 


I    1  ;  225— their 

body  falling  a  height  equal  to  a  oolumu  of  either 
fluid  sufficient  to  give  the  pressure  indicated  on 
gauge,  and  which  will  he  as  the  square  root  ot  the 
height  X  v'aa.or  :  8^/l  :  8^226,or  I  :  Ifi.  The 
energy  of  water  would  be  1'  K  ip,  and  of  the  steam 
16'  X  v—w  being  the  weight  ot  eaah  fluid 
passing  through  the  urifioea  in  the  same  time,  and 
which  will  be  1  in  the  case  of  the  vrater  and  ^^  in 
case  of  steam,  so  that  final  result  stands  as  1 1*  to  15, 
4.  I  do  not  think  you  wiU  be  able  iJi  get  on  with- 
out Buolid,  which  ia  osually  included  in  math*- 
matios.  For  my  own  part,  I  am  not  a  grand  one  at 
either,  but  I  mastered  sufficient  to  read  good 
mechanical  works  with  underitanding ;  in  faat,  I 
should  eearcely  be  able  to  follow  some  writer* 
without  the  smattering  I  have.  Get  some  honoun 
questiona  and  examine  well ;  you  will  then  know  if 
you  can  manage  without — it  is  possible. — T.  C, 
BristoL 

162914,]- TharmopUe*,— To  Ma.  BoTTONB. 
— You  woold  require  about  160  elements  in  aeriea 
for  yonr  pnrpose,  and  would  nse  about  G  enblo 
feet  of  gaa  pec  hour ;  each  circle  must  be  separated 
from  its  neighbour  by  a  layer  ot  aement  the 
thickness  of  sheet  iron,  about  J,in. ;  they  will  hold 
safficienlly  withont  any  holes.  Eaah  casting  will 
cost  about  4d.  The  flame  shoald  not  toaoh  the 
casting  ;  the  top  ring  should  not  be  made  solid. 
Antimony  oosta  about  lOd.  per  ponnd  ;  lina  abant 
4d.— S.  BOTTONB. 


[62816.]- Blootrlo  BolL— Pure  w. 
lad    oondnctor    of    electricity,    beiuj 


very  many 
Three  L«- 

clancbi^s  could  not  possibly  ring  the  bell  through 
even  a  coup! a  of  inches  of  water,- ItETUoSD, 

!'C281C.]  — Blootrlo  Boll.  —  The  earth  wa« 
formerly  supposed  to  olose  the  circuit  and  conduct 
the  return  current  back  to  the  battery,  thus  suppl;?- 

that  the  earth  receives  and  dissipates  the  current 

at  the  terminal  wires,  which  would  otherwise  stop 
Che  electric  Sow.  The  earth  being  a  good  conduotor 
(when  wet)  acta  as  above  ;  while  water,  being  a  bad 
ooudnolor,  will  not  carry  the  current  across  even 
aim— Pbi.vcipia. 

ro231ii.]— Bleotrlo  Ball— Water  Beatatanos. 
—To  any  electrioal  mind  it  is  evident  the  reaist- 

bucket  of  water  w«a  too  great  for  thebattery  used. 
The  resistance  of  water  without  the  addition  uf  acid 
it  exceedingly  high.  On  p.  43  of  Vol.  XXXV., 
"  E.M.,"  in  reply  to  a  query  as  to  what  liquids  give 
the  highest  resiatanoe  to  a  current,  Mr.  J.  Tolman, 
of   Wolverhampton,  replied  i   "  Wate-  oSen    the 
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le  as  (»r  u  I  am  aware.  I  belisva 
%  glaaa  tabe  12iD.  long  (Glled  vith  wat«r  udIjI 
OSen  ai  maeh  leaiBUnoe  u  Ibe  A.Clantic  sable." 
^tae  qneiiat  haa  leameij  a  litcle  by  eKperimenlin^, 
bvt  hu]  he  naed  the  buaket  of  water  b;  pouring  it 
On  hia  earth  pUcefl,  probably  tbe  bell  wonld  have 

fuDg.    Anyway,  to  pteyent  a  rem -'  " 

lailnre,  I  ihoalci  advus  him  to  join 


ic-pipe  ■ 


(till,  to 


Culley  says  it  ia  quite  a  mistake 
to  ua«  earth  tor  retnra  UDdei  balf  a  mile ;  and 
thia  from  eiperienoe  I  have  fonnd  quite  correet. 
(Tine,  aignali  will  go  through,  and  bella  will  ring 
vith  an  earth  under  thU  diatance,  but  not  nearly 
«D  well  ai  when  a  wire  in  taed.— As  A.  S.  T.  B. 

[62817.]— Book  Best.— To  "Bilke."— I  am 
kfraid  the  affair  would  beeome  too  complioated  to 
be  efficient  on  a  bed.  But  doei  qtieriit  want  it  for 
«  bwl  or  for  a  table  ?  If  be  wilt  aay  I  will  try  to 
Buggest  ■omething  to  init.  Will  bo  alao  give  weight 
knd  size  of  Enrf.  Bril.!-~iiir.KB. 

[62820.]— Trawl  Vat.— I  am  a  fiahennan,  and 
bave  InTentfd  and  obtained  the  Royal  Letteia 
Patent  lor  an  improTemeat  on  tbe  Otter  trawl,  or 
boardi  on  edge,  u  ahowu  in  your  aketcb,  which  ia 
•laite  inaccDrite  aa  regards  detail.  I  will  make 
Or  send  detail  of  my  itaprocemeata,  wbiob  you  can 

U  in  force.    For  uauie  and  addreas  refer  to  Addreaa 
Ool  nmn.- Patestee. 
[62823.]— Fret-Oattlnr  Uachlns.-I  have  had 


I  beliei 


,  all  tl 


Ehotography 
!nae>.— B,S. 


I  once  aaw  a  aubetaul  .   

liDiah'a,  Fetter-lane,  Holhorn-nircos.  where  yon 
might  get  the  information  wanted.— SlL KB. 

[03824.]- Pinhols.— Lite  "  J.  P.,  Hull,"  I  tried 
a  pinhole  made  through  a  piece  of  blaclc  card  board, 
and  the  reaulting  photograph  bad  the  aime  fault-^ 
Vii.,  want  of  deSuition.  1  then  got  a  piece  of  thin 
braia.  hammered  it  out  rerjtbin  in  the  centre,  and 
kored  a  hole  wltb  a  needle ;  tbe  result  was  a  great 
improvement,  but  s  long  way  behind  n  photo 
taken  with  a  good  lens,  Pinhole  photography  is  a 
Onriofity  ;  but  the  long  exposure  needed,  coupled 
With  the  want  of  sharp  lines  in  architectural  snb- 
jeetc.  will  binder  it  from  becoming  a  rival  to  the 
~  '  '  aphy  of  thepreecnt  day  practiced  with  ROod 
■B,S0..  Plyroonth. 

[62924.]  — Pinhole,  — The  piotares  produced 
tbrongh  a  picbole    can    never    be  in  focus  u  a 

?hotograpber  understands  the  term,  viz.,  "sharp." 
'be  rays  fruta  an  object  ptuaing  thmugh  a  pinhole 
diverge  unbroken,  so  that  the  farther  from  the 
hole  tbe  more  diauied  or  indistinct  will  the  image 
be :  similarly,  the  larger  the  pinhole  the  mote  room 
Will  the  rays  have  to  diverge  between  the  object 
and  tbe  ground  glass.  By  means  of  a  lens,  ontJie 
Otber  band,  these  diverging  rays  [alliog  on  tbe  lens 
are  bent  baok,  vii.,  aiade  to  converge  to  pointa  at  a 
certain  diatance  bebiad  the  tens,  forming  thus  a 
diatinot  image  of  the  object  at  thia  distance. 
Before  and  behind  tbe  point  of  distance  the  ioiage, 
formed  of  scattered  rays,  ia  similar  to  the  pinhole 
Image.  When  it  Is  said  the  image  from  a  pinhole 
U  'always  in  focua,''  it  means  in  toeua  as 
far  as  possible.  At  about  lin.  diatanca  from  pin- 
hole 1  have  had  plotnrea  oDtdoort  (whole  plates) 
■omewbat indistinct,  but  which  I  like  betterthan 
len*  pictures.  I  gave,  I  believe,  abont  three 
minates'  exposure  in  winter  on  rapid  dry  plates. 
The  pinhole  was  aa  Hoe  as  I  could  manage  to  make 
in  a  piece  of  tinplata.  I  drilled  nearly  through 
with  a  line  drill,  then  ptioked  tbe  remaining  film 
With  a  fine  needle.  If  you  uia  card  aeethat  it  Icta 
DO  light  through,  and  be  careful  to  have  no  chinks, 

(62837]- Violin  Soandpoit,  — The  aonndpoat 
■hontd  stand  upright  at  about  fin.  or  leas  bebiDil 
the  right  toot  of  the  bridge  (E  string  side).  It 
■koald  only  just  hold  when  the  strings  are  oif, 
•konld,  of  oourae,  be  solid  (pine) ;  but  not  glued 
ID,  If  you  have  asonndpoat  to  fit,  you  can  put  it 
in  plaoo  through  the  /-hule  with  a  bit  of  wire 
flattened  aud  stuck  into  it.  The  onda  of  the  pMt 
ahould  be  cut  to  match  the  slope  of  belly  and  baok. 

[6232T.]— Tlolln  Soxuidpoat.- The  best  place 
(or  the  Bunndpost  "most"  always  be  aaoertained 
by  sbifUng  it  forwards  and  backwards  until  the 
proper  place  is  hit  upon,  but  they  are  usually  stuck 
«p  a  tittle  behind  (that  is,  nearer  to  the  chin)  than 
the  nicks  in  the/hulee.  It  must  not  be  glued,  and 
□ogbt  to  be  erected  so  as  to  stand  exactly  behind 
the  treble  foot  of  the  bridge,  with  all  the  strings 
■lacked  up,  and  only  just  tight  enough  to  keep  iu 
position  whilst  being  atmng  up  again. — A.,  Liver- 

[ 6 2B 27.1 —Violin  Fonndpoat,— The  beat  poai- 
tioD  for  toe  aonndpoatuf  any  violtn  must  he  found 
by  experiment ;  hut  as  a  general  rule  it  ahould  be 
just  behind  (one-eighth  of  an  innh  aay)  that  foot 
of  the  bridge  which  ia  undai  tbe  E  string.  It 
shoaldboasolid  |>oat,and  it  need  not  be  glued  ia— 
though  a  lonch  of  glue  might  be  applied  to  keep  it 


wh 

n  the 

alackp 

ned    pc 

ft; 

nrfr 

ends  w 

ita  will  gi 

andtb 

yon  can  fo 

m  J 

urowc 

opinion. — h 

[G2828.]  — Oamora  wttboiit  Lena,  —  "P( 
Lad  "  will  observe  from  my  reply  to  No.  62924  tl 
I  do  not  think  pinhole  phutt^apby  will  ever  ra 
with  leuB  pboliigrapby,  but  no  donbtil  can  beco 


self  Bi 


glass— th  I 


lut  Cin.  dee 


in   and  out  easily.     A  I 

lieoe  of  ground  glass- ahould  be 

le  same  groove,  not  for  focussing 


.o  put  the  camera  in  position,  aa  it  would  he 
awkward  after  photographing  a  church  to  find  that 
tbeprincipalobjcetin  the  negative  was  tbe  chimney 
of  an  adjacent  mill.     Olae  or  cement  tbe  lid  on  to 
the  box,  and  see  that  not  a  particle  of  light  can  get 
in  at.any  of  the  joints.     Bora  a  jin,  hols  in  the 
centre  of  the  front,  on  which  fasten  a  piece  of  thin 
sheet  brass  (aneh  asis  naed  for  cartridges).     Intt 
bore  a  bole  with  a  fine  needle.      Brush  alt  ovi 
eapeoially  inside,  with  common  ink,  and  the  came 
and  lens  are  ready  foe  work.    The  dark  elide 
— ---   difficult  to  make.     The  cheapest  pli~  ' 


__  togettheloa 

cutting  out  millboard,  and  build  it 
with  glue  or  shellac  cement.  If  h, 
b  by  1  metal  double  dark  elide 


and  copy  it  by 


3  Cross,  Birminghaii 


where  about  1,500  times  longer  than  with  a  rapid 
lens.  For  asmaU  needle  hole,  I  find  that  about  a 
minute  in  bright  mid-day  sunshine  for  light  arohi- 
tectnral  sabjeeta  ia  little  enongh.  For  portraiU, 
groupa,  or  landscape  with  figures,  pinholes  are  of  no 
ase.- B.Sc,  Plymouth. 

[a2830.1—LB»aL— Inoonia  Tax.— The  landlord 
is  qnite  right;  he  is  clearly  ooly  bound  to  alloo 
property  tax  upon  the  rent  be  receives,  although 
this  fact  seems  generally  unknown  to  tenanta  But 
then,  althuogh  in  this  case  (be  rent  is  only  fM 
theiaaeaamfutat  £60  may  be  right ;  (or  this  is  based 
upon  gtflee  rental  value,  and  the  rent  paid  may  be 
lower,  becauae  of  a  lease  or  for  other  reasons.  The 
tenaut  can,  however,  appeal  from  tbe  aiseesment, 
aud  he  should  ask  his  collector  (or  the  neoeasary 
papers,- FitBD,  WgtHEKFIELD,  Solicitor. 

[62930.1- X-e^al.- "  Householder  '.Ws  assessed  at 
£iiO,  and  his  rent  is  only  £50.  There  >.ire  cases  in 
which  this  is  quite  right — tor  instanae,  a  long  lease 
where  tbe  property  has  increased  in  value.  Hut, 
anpposing    the    valoe    is    only    £50,    then,  when 

ment  for  the  year,  he   ehcnld  call  immediately  on 
-' produce  bi"   — "    -    -  -   - 


't  the  I 


reoted. 


[GSSMl.]  —  I«8aL  —  Tbe  landlord  allows  tb< 
property-tax  only  on  what  he  actually  receives 
Lnd  if  yonr  premises  are  assessed  at  more  than  the 
rent,  yon  can  appeal  and  gal 
But  did  you  p^y  a  premi 
keep  the 
based  on  I 
d  to  be  01 
the  premisee.    Thus,  if  they  are  worth  £60  a  year, 

sixths,  or  £50;  bat  I  doubt  whether  you  can  get 
the  Queen's  tax-collector  to  accept  the  same.  If 
you  have  not  made  any  arrangement  or  paid  any 
premium,  and  £50  is  all  the  rent  you  pay,  than  the 
charge  on  £(10  is  clearly  illegal,  and  yuu  can  get  it 
back  by  applying  to  the  Comm  its  loners  at  Somerset 
House.     If  the  place  U  really  worth  £G0,  you  will 

get  it   for  £50.     There  are  plenty  of  houaea  in 

year  for  a  house  worth  £150,  in  consideration  of  a 
heavy  premium  having  been  paid  ;  but  the  tenants 
do  not  expect  their  landlords  to  allow  them  the 
pruperty-tax  on  £150,  The  whole  arrangement  is 
a  jamble  and,  I  (aney,  a  juggle:  for,  altbough 
.u _, V.  .  J^oQcnitj  i-  :--  .'-- 
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it  ia 

singular  that 

while  small 
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d  by  doki 

anr 

get  oQ  at  a 

maika 

ily  low  figure,- 
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Ztno   Tnbaa. 

>rha 

"bandies  on 

French  linc 

nongh  w 

undo  hot.    If 

I  wanted  to 

end  lin 

sh< 

.Id  fill  it  wit 

sand,  pl»g 

h*id, 

and  hand 

I  to 

tbs  shape  dasii 

ed.     What  a 

pity  "A  Tinman  "  did  not  say  what  "  way*  "  ha  hii 

tried.  Perhaps  he  haa  been  all  the  time  dodfing 
success  by  not  doing  some  aimpte  thing,  in  ignot. 
anoe  of  the  first  priaeiples,' — that  ia,  for  the  want 
of  technical  education.- Nun,  Dob. 

[62832.]  — Bonding  Zinc  Tnboa,  — I  have 
bent  lino  tabes  suooeiBtallr  as  folloirs :— SoUec 
the  joint  evenly,  and  with  as  tittle  solder  aan- 
sible ;  put  a  cork  in  one  end,  fill  with  ali^tly 
damp  eand,  and  ram  In  tight,  olosing  with  aoDlher 
cork  ;  heat  the  tube  until  inat  aaoomfortahly  hot 
to  the  hand,  and  then  bend  round  a  bit  of  board 
sawn  to  the  curve  required.— SlLK  E. 

[62834.1- llBht    and    Heat.— If   a    body   ii 

capable  of  reflecting  heat  in  the  light   it  will  eer 

tainly  continue  to  do  ao  in  tbe  dark.     There  is  so 

Buoh  thing  as  a"  white"  body  in  the  dark,  aaoolooc 

presnppoiBS  the  presence  of  light.    I  would  advise 

you  to  read  Tyndall's  "  Heat,    or  lome  other  boot 

on  the  wave-theory  of  light  and  heat.— Revmo.VD. 

[02830,1- Eepalrin»  Sofia  Sprlngn.— "  Tounj 

Jomer  "  mnat  uot  take  bottom  ont,  aa    I  lappote 

him  to  intend.     He  moat,  Sret  of  all,  lake  the  back 

oH  the  sofa,  which  he  wiU  find  fixed  by  two  screw* 

or,  rather,  bolM.     He  most  then  take  off  the  coth- 

ioE  of  the  sofa ;  then  the  canvas.     He  can  then  n- 

stitch  the  springs,  or,  if  the  canvas  be  nailed  on  the 

nuder-side  of  sofa,  ao  that  he  can  get  at  it,  let  him 

leave  the  top  canvas  on,  but  take  the  cover  oB  the 

sofa,  BO  that  he  can  stitch  the  springs  to  the  oanTU 

by   the   aid  of   a  long   needle— an  upfaolaterer'a 

ledle,  to  ba  bad  at  tbe  ironmongers'  ahopL    H* 

ill  need  to  take  the  stuffing  out.  and  replaoa  it 

ben  his  springs  have  been  fixed.— KENDAL.. 

[62837,]— Currant   Breaker. — Probably   your 

ntact  breaker  has  no  baok  nut  to  it,  ao  that  afttf 

few  vibrations  the   screw   works  looae  and  slipi 

»ay  from  the  spring.- S.  Botto.Ve, 

[628»8.]— Slemena  Armataro.— Fill  one  sid« 

the  armature — say,  to  the  left  of   the  apindlfv 

at ;   then,  ouattnuing  to  wind  in  the  aame  din»- 

..M,  pass  over  to  the  other  side  of  the  apindle  (tha 

left)  until  that  is  also  filled.— S.  BOTTOKE. 

rG288!i.J— I^KaL- The  local  board  oonld  stop 
iilding  operatioiis  on  ground  within  their  jnria- 
otioa  if  tbe  plans  are  not  acoording  to  their 
regulations.  "  Alexander  "  shotild  call  on  the  sar- 
veyor  or  the  party  who  does  that  duty  for  the  board, 
~  'ig  bis  conaent  verbally,  be  ma;  safely 
1  the  work  without  waiting  for  the 
formal  ooneent  of  the  board.— B.Sc.,  Plymoatfa. 

[62 
glyoei 

[<i2H40.]  — Softanlnv      Lsathsr.  —  Soak     the 
leather  in  lukewarm    soapsuds.     I  am  not  airan 
Lnytfaing  is  applied  to  make  them  hatdei  than 
Hill  be  after  the  compression  in  tbe  cap.. — A,, 

[62811.]  -  ParTOta.—My  experience  of  (eadiing 
irroU  to  talk  properly  ia  steady,  quiet  persevet- 
Lce,  saying  the  words,  ^-c,  quite  dietinct  and 
(airly  lijud;  but  distinctness  ia  tbe  main  thing. 
'  ird  (a  grey),  which  I  have  had  aona 
,  ivBB  at  firat  very  wild,  and  with  all  mj 
talking  to  her,  was  over  eighteen  month  a  befoieihe 
lid  a  single  word.  Very  soon  afUr  she  oonld  say 
many  words  and  sentences,  and  turned  out  a  good, 
plain  talker,  and  is  so  yet ;  of  course,  she  forgsta 
some  worda,  but  picks  up  others  instead.     I  eouJd 

-'-    lot  of  amosing  words  andsentencesthat 

1,  some  of  them  long.     Her  tone  of  voire, 

_j say,  is  like  mine.     I  account  for  that  by 

her  picking  up  very  faw  words  froca  other  member! 
)f  my  family,  I  have  no  doubt  your  bird  will  dj 
.he  same  if  yon  persevere.  Always  speak  to  hei 
ivary  time  you  pass  her  cagp ;  feed  her  as  o(t<n 
IS  yuu  can  yourself.  I^he  will  get  to  know  and 
ipsak  W  you,  even  when  you  are  taking  no  notice 
jf  her.  But,  after  all,  there  ate  parrot*  and 
parrola.- J,P,,  Aigburth. 
[62813.]— Petrolatum.- By  way  of  a  gnen,  I 
lon  Id  think  that  "petrolatum"  is  a  fancy  name 
foe  benioliue  or  beniine,— Theo, 

[SJ84-1.]  — Oharrlnj  Becondarles.— To  Mb. 
BOTTO.SB.— Yes;  from  2U  to  £5.  If  well  made, 
tbesaiddynamo  will  not  heat  injuriouily  for  siior 
eight  hoars ;   but  if  tbe  armature,  instead  of  being 

wonld  get  hot  in  half  the  time.— 3.  BoTTONE. 

'84«.]— Zounar'a  SIldo-valTe  DlaBT&ni,— 
not  underetand  your  query- vii., "  explaining 
practical  use.  Slide-valves  are  used  to 
liae  the  distribution  of  steam  into  the  steam- 
la  cylinder,  "Machine  Design"  by  Unwia, 
will  give  you  a  good  description.  If  vou  obtain 
the  Praclical  Euginetr  (a  weakly  jouro  Jl  for  Ja« 
ITtb,  IB87,  you  will  find  an  example  worked  ont.— 
PatIBMCE,  Bristol. 


jta  "  treated  the  subject  of 
fully.  Quite  litdy  •'Elig". 
:be  above.     I>aat  yeiu  1  gave  a  lar^e  diagram  at 
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Kpplieil  to  the  eoaiideiation  at  the  ovt^S  slide  on 
baok  af  laiLia,  I  now  give  the  ordinnry  diagram, 
QegleotiD^  length  of  oonnectiDg  rod.  The  motion 
of  piiton  IB  frain  A  to  B  in  diagTBm.  A  B  represents 


tnvel  of  t»1t«.  SbUiK  aagnlar  ■dTinoe  of 
sooentrio  towards  A  (not  totrtrdi  B  at  it  really  !■), 
■nd  on  it  detcribe  a  oirole.  Let  CO  be  deeired 
«Dt-oS,  juio  tbia  to  centre,  aod  laFibe  na  are  L.P. 
catting  small  circle  where  the  lios  interaeota  at  P. 
The  ladiua  of  tbii  arc  it  amonat  of  ateam  lap.  If 
yoa  do  the  game  oppoiite.  and  draw  the  imill  arc 
«qnal  to  lap  on  eihaatt  lide,  and  draw  lines  to 
large  circle  thrOBgb  paiata  of  ioteraection  with 
■mail  circle,  you  Sod  ;  and  c,  which  are  Cbe  points 
of  eibaost  and  onshion— -C  O  being  point  of  ent-ott, 
BDd  1  admission  or  lead  of  slide.  "  Bargh'i  SlidiH 
valvfl"  gives  the  diagrtm  with  othen.— T.  C, 
Bristol. 

[62849.]— Tort«  for  Amnio.— Dispotre  ont 
snenic  from  wall  paper  with  pure  dilote  hydro- 
chloric acid,  insert  strips  of  cleaa  copper  tnmiiigg 
in  the  solution  and  apply  gentle  beat ;  if  At  is  pre- 
sent a  grey  depoett  is  foand  of  A>,Cu,.  Tblt  is 
called  Keiatch's  test,  and  gives  reaction  from  very 
dilute  Bolutioas.  Another  delicate  test  is  Marsh's, 
but  requires  some  little  skill  and  knowledge  in  the 
use  of  chemioil  apparatus ;  a  proper  stink  oapboard 
ia  necessary,  as  poisonous  and  objectionable  fumes 
ue  given  oB.  Fleitman's  test  is  the  decompatition 
of  ulver  nitrate  by  the  action  of  araeniuretCed 
hydrogen  (AaH,).  I'lace  pare  granalated  sine,  free 
from  arsenic  and  lead,  with  KHO  and  a  iltllB 
water  in  a  teat  tube,  cover  the  tofi  with  piece  of 
blotting  or  filter  paper  motsteaed  witheiier  nitrate, 
and  on  the  application  of  gentts  boat  the  paper 
tt  blackened  if  uaenio  is  pnseat^—WAL'rBB 
POTTEB. 

iGJSiiO.]- T»r  Favament.— Heat  the  tar  in  an 
boiler,  such  as  is  usad  to  prepare  food  for  cattle. 
When  melted,  throw  in  your  gravel  stir,  and  theo 
ladle  out  with  a  drainer,  leaving  all  the  tar  in  the 
boiler  but  that  adhering  to  the  gravel ;  repeat  the 
operation  until  all  the  gravel  required  is  coated 
-with  tar.  Lay  the  tarred  gravel  in  place,  roll  with 
heavy  iron  roller  previontly  ooatKl  with  grease, 
>nd  then  sprinkle  over  thiDkly  with  land  or  dry 
oement. — B.Sc,  Plymouth. 

[liSB.^1.]— FollslLtiiK  Pebbles.— Pint  piocetB: 
To  grind  the  pabUe  Sat  tub  it  on  a  ooane 
stone.  Second  process  :  Rub  it  on  a  piece  of  wood 
sprinkled  with  silver  sand.  Third  process;  Rub 
OD  t,  piece  of  leather  drsased  vith  powdered 
pumiDe-Btone  and  water.  Fourth  proeees:  Bnbou 
■  piece  of  leather  dreased  with  putty-powder  and 
water.- HrhBT  E.  S.  Uarvbt,  Kingstonon- 
Thames. 
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I    case    with    powderi 

'     o  a  white  h    ' 

n  there  for  ■ 


*orge,  .  _      

longer  the  better.  Let  them  cool  down  very 
graduBlly.  Far  a  maebine  at  small  bb  that  de- 
scribed in  my  book  no  great  advantage  will  accrue 
frota  naiuR  wroagbt-iron  fields,  since  the  discon- 
tinuity of  the  pole-pieces  conuterbalanceB  the 
■uperiority  of  the  wrought  iron.— 8.  Bottonb. 
[62955.]— meotrio   BolL— To  Mb.  Bottonb. 

— 1st.  Let  tbe  mat  rest  en  a  Bat  board,  touching 
the  contact.  Let  the  eontact  have  a  spring  sn£S- 
siently  powerful  not  to  depress  with  lets  than 
Icwt.  Snd.  Your  contact  mast  be  dirty,  or  there 
is  leakage  somewhere  on  the  line.— S.  BOTTOKB. 

[G285G,l-BollBr.—Tf  yon  wanta  vertical  boUei, 
faave  a  simple  conical  fine,  and  make  shell  ISin.  hy 


IBin.  of   ,',>"'  piste,  and    j  rivets  pitobed  11  apart. 

SUe  of  aaiety-.alve,  iin.  diamt '•'-      --    - 

alata  and  ooo"-     ---■ 

T.  C,  Biiatol, 


oaks,  and  Etesm  pipe 


er,  and  Jin,  gange- 
snd  f«ed-Tslve.— 
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Bince  onr  lait,  "A,,  Llvirpool 
ait13,    BiuHS,  p.  ISl. 
vttn.    ea.  aif^  Ron  or  Londca, 
fa\Vt.    FiosrXisbUio;,  11.391. 
03464.    Correctlan  of  TslHcopei, 
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."  bu  replied  to  ett60. 


QUERIES. 

(ttssT.]— SBlutlon  for  Batteries.— I  bsve  maie  i 


[S9UB  ]  —  Indlarabber   Konldi. 


0  stand  ont-doot  Biposurt,  psttlcalarlj  wt 
riJSIB.l-Hsfctliit  Watsr.- Walur 

on  obMIn  tb*  length  a!  pi^  leqniril  to  r 

1  the  lank  to  an/  ({Ireu  wcapttslnre  J-J. 
[eneo,]— Taaat.-Can  any  ot-'onn" 


(e!SGI.]-Ohlorids  of  QabloliiTii  OiTvtals.-WllI 


(gggas  ]— Hammock.— 


[sssot.]— Faooplate.- 


.    The  I 


'  alllfl  1 


[S39M.]—Aiuilysii  of  Phosphate  of  Lims,  Ac 

^TOBSi'mjH  war  ol  snalrsiog  B  eooinierolBl  sample  o( 
hreclpLtalo  kanD-pboapbata  a\  limfl,  iDolnam^  tbe  per- 
flclsffe    dF    trl-hulc   pboipliste  soluble   In  oittste   of 

[SlBSOl-Sydroohlorlo  Aald.  —  la  Ihare  iny 
wiirn  war  o[  making  iQla  acid  eaooiarolalli  without  ItF 
lelDg  a  bj-proaccE  ?    Ha»  wqdIiI  ttat  nleolrlnt  garraat 

[sner.)— Tronblaaome  Zlno  Bod.— In  a  cell  cl 
iltrate  of  sola  olsis  1  have  s  Leclancae  rod  la  amal^ 
Kirnus  pot  coDtslnlnv  licc  ablcrLda  Bolutlou-    After  aotne 

lasli  itibiUDoa.e-peeUllI  thick  at  water-line,  wtalcb  dcea 
lot  ssally  w.i<h  oS  In  water.    What  It  tlie  puts  and  how 

ruted  wllb  magDesIs  (cacb.)  to  neattalln,— VatLn. 
[G ISM.]— Emulsions  for  Opals.— Could  aor  can*- 

iraparatlon  ol  galatino- bromide,  ehlorlde,  or  Dltm- 
biorlde  emuliloas  for  coattDg  opal  gk*t  F    To  be  oaed 

lilag.  Or  dlTMil  me  ai  M  whlcb  of  Ataaey'a  tetailie  lor 
mDlBlQns  is  beat  autCad  tc  tUs   particalu  farpoacr— 

[8386B 1— VenemiBla.— Will  anir  Eniilish  MenSanlo 
itao  bas  beea  oat  mm  Klvehlieiperience  BndoplDion  ol 
hecllniat(,»dTaBtsgia,BiddindvBnl»ge8o(TeaesiiBla(or 
ha  beneat  ol  one  -bo  mlnkt  of  going  out  tbeie  U  at  ah 
»vourable?-OL-lLI.iLMK  Bois. 

[fllHTO.l-DredKine'.- IJ""  '« i^"^  f"  SBythlog  alst 
lald  for  dred^Dg  mcaiored  la  bariss.    Bow  la  It  Msl 

[caan.]— Oonorete  Floor,— What  woBldbe  the  btst 

i^feg  ol  a  doe  cement  mnoete  a«ir  ourred  upward'  to  a 
■diuB  of  BDOIt.  \  leoglb  IiXlIt, ;  width  soil.  T— QClLLanvi 
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laraffio  and  mouoMd  on  vamiibed  wood.  To  ohsrgs  I 
Deaeet  on*  alagtrnle  to  (oil  and  bring  other  tleotrodt  ta 
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colour  that  he  meets  with  in  the  orchestra  ; 
which,  in  its  general  appointment,  shall  so 
groap  these  tone^coloars  that  he  shall  ex- 
perience no  difRculty  in  painting  his  mosical 
picture  ;  and  which  shall  be  so  flexible  and 
replete  with  powers  of  expression  that  it  will 
respond  to  every  thought  of  his  mind, 
readily  producing  every  delicate  gradation 
of  light  and  shade,  every  subtle  nuance 
his  conception  may  demand,  and  he  will 
acknowleage  its  supremacy  over  all  the  in- 
ventions of  man  in  connection  with  his  art. 
Such  an  Organ  as  I  have  thus  shadowed  forth 
does  not  at  the  present  hour  exist ;  but  that 
it  will  some  day  take  its  proud  position 
amongst  the  masterpieces  of  human  in- 
genuity and  skill,  I  have  no  doubt.  If  I  shaU 
have  done  anything,  by  pen  and  pencil, 
towards  hastening  its  appearance,  my  labours 
will  indeed  be  fully  repaid. 

I  have,  in  my  remarks  on  the  four  repre- 
9entative  Concert-room  Organs,  shown  how 
timidly  the  swell- box  has  been  used  for 
Organs  in  this  country.  Let  me  now  mention 
one  instance  of  the  rapidly-growing  appre- 
ciation of  this  important  adjunct  in  America. 

At  the  present  time  there  is  in  course 
of  construction,  in  the  Roosevelt  factory, 
at  New  York,  an  Organ  which  will  mark 
a  new  point  of  departure  in  practical 
organ  building.  This  instrument  is  destined 
for  a  church,  and  this  fact  makes  its 
specification  all  the  more  remarkable  and 
interesting.  The  Organ  is  to  contain  62 
speaking  stops  distributed  over  a  pedal  and 
four  manual  departments.  Of  the  62  stops 
no  fewer  than  47  are  inclosed  in  three  inde- 
pendent swell-boxes.  The  disposition  is  as 
follows  : — The  Great  organ,  of  16  stops,  has 
12  inclosed  in  a  swell -box  ;  the  Choir  organ 
has  all  its  11  stops  inclosed  in  the  Great 
swell-box  ;  the  Swell  organ  has  all  its  18 
stops  inclosed  in  an  independent  swell- box  ; 
and  the  Solo  organ  has  all  its  6  stops  in- 
closed in  another  independent  swell -box.  The 
only  manual  stops  which  are  uninclosed  and, 
accordingly,  expressionless,  are  two  stops  of 
16ft.,  and  two  Diapasons  of  8ft.  Let  any 
skilful  organist,  with  an  unbiased  mind, 
play  this  organ  in  imagination,  and  he  will 
lealise  a  whole  world  of  new  effects  and 
complex  refinements,  absolutely  impossible 
on  the  best  of  our  English  church  instru- 
ments with  their  single  stoells.  The  reader 
will  remember  how  strongly  I  have  advocated, 
in  my  previous  *•  Notes  on  the  Chamber 
Organ  "  and  "  Notes  on  the  Church  Organ," 
the  multiplication  of  expressive  depart- 
ments, even  extending  to  the  Pedal 
organ,  by  the  introduction  of  additional 
swell-boxes :  and  as  my  arguments  and 
opinions  were  published  before  this  interest- 
ing American  instrument  was  schemed,  it  is  a 
matter  of  great  gratification  to  me  to  have  so 
great  a  proof  of  the  value  of  my  arguments 
and  the  soundness  of  my  opinions.  About 
fifteen  years  ago  I  practically  tested  my  views 
on  this  subject,  in  connection  with  my  own 
chamber  Organ,  with  a  success  that  from  that 
time  to  this  has  never  once  been  questioned. 
As  I  have  already  written  a  letter  to  the 
Editor  of  this  journal  (No.  27639,  July  22, 
1887)  on  the  American  Organ  here  alluded 
to,  I  need  not  now  occupy  valuable  space 
with  further  remarks. 

In  speaking  of  Mr.  Willis's  large  Organs,  I 
remarked  that  their  tonal  structures  and  stop 
appointments  and  dispositions  call  for  no 
special  comment ;  but,  before  closing  this 
introductory  article,  I  may  say  a  few  words 
on  them  in  connection  with  the  tonal  struc- 
tures, &c.,  of  the  other  two  Concert-room 
Organs  mentioned. 

On  a  general  survey  of  the  specifications  of 
the  four  instruments,  beyond  the  simple 
element  of  size,  one  fails  to  see  any  feature, 
either  in  tonal  structure  or  in  the  disposition 
of  the  stops  in  the  several  departments, 
which  marks  the  peculiar   province  of  the 


instruments,  or  which  separates  them  from 
ordinary  first-class  church  instruments.  They 
might  have  been  schemed  for  cathedrals  or 
very  large  churches  without  any  special 
criticism  being  passed  upon  them.  I  am  at 
present  speaking  of  the  lists  of  stops  as  they 
appear  on  paper  allotted  to  the  different  de- 
partments. I  certainly  hold  very  decided 
views  anent  the  subject  of  organ  building, 
and  one  of  them  is  that  an  Organ  ought  to  be 
specially  schemed  for  the  place  it  has  to 
occupy  and  the  work  it  has  to  do,  and  this 
leads  me  to  the  conviction  that  an  Organ 
schemed  for  a  church,  however  large,  should 
be  as  inappropriate  in  a  concert-room  as  an 
instrument  schemed  for  the  concert-room 
would  be  out  of  place  in  a  church.  I  may 
be  wrong,  but  I  have  much  to  unlearn  if  I 
am.  Now,  if  these  Willis,  Lewis,  and  Cavailld- 
Coll  Organs  are  admissible  as  large  church 
instruments  they  are  not  what  they  ought  to 
be  as  Concert-room  Organs.  Perhaps  my 
meaning  will  be  rendered  clearer  to  the  reader 
before  I  bring  my  present  series  of  Notes  to 
a  close.  Let  me  be  understood  once  for  all. 
I  am  in  no  way  attempting  to  disparage  the 
works  of  these  great  builders.  I  am  approach- 
ing my  subject  from  a  true  art  standpoint, 
and  am  using,  and  shall  use,  existing  land- 
marks in  the  art  of  organ  building  in  their 
dual  capacity  of  negative  and  positive 
teachers.  I  have  absolutely  no  trade  pre- 
judices and  interests  to  serve,  and,  accord- 
ingly, can  preach  my  crusade  against  inartistic 
organ  building  without  fear  of  being  mis- 
construed. 

(To   he   continued,) 


THE  INSTITUTION  OP  NAVAL 
ABOHITECTS. 

THE  summer  meeting  of  the  Institution  of 
Naval  Architects  was  held  last  week  at 
Newcastle-on-Tyne  and  Sunderland  on  the 
invitation  of  the  North-East  Coast  Institution 
of  Engineers  and  Shipbuilders  and  the  mayors 
and  sheriffs  of  the  two  towns — the  existence  of 
the  Newcastle  Exhibition  being  also  a  reason 
for  the  visit.  Lord  Bavensworth,  as  president, 
in  bis  address,  said  that  he  appeared  in  the 
doable  capacity  of  host  and  guest,  and  as  host 
he  particularly  desired  to  direct  the  attention 
of  the  members  to  the  Exhibition  on  the  Town 
Moor,  while  as  guest  he  would  refer  to  the  fact 
that  they  stood  to  the  North-East  Coast  In- 
stitution in  the  relationship  of  parent  and 
child — though  the  **  child,"  Minerva-like,  had 
sprung  into  full  maturity.  Lord  Ravensworth 
then  referred  to  the  great  works  on  the  Tyne 
and  Wear,  and  briefly  summarised  the  course 
of  the  proceedings,  which  included  the  reading 
of  several  interesting  papers  and  visits  to  many 
of  the  establishments  which  have  made  New- 
castle the  "arsenal  of  the  North."  Lord 
Armstrong  read  the  first  paper,  written  jointly 
by  himself  and  Mr.  Josiah  Vavasseur  on  the 
"  Application  of  Hydraulic  Power  to  G-unnery." 
The  authors  commenced  by  describing  the  form 
of  naval  gun  carriage  which  was  in  common  use 
down  to  so  late  a  period  as  18G0.  It  was  made 
of  wood,  the  recoil  being  controlled  more  or 
less  by  the  friction  produced  by  making  the 
axles  of  the  wheels  abnormally  large  or  by 
substituting  a  chock  of  wood  for  rear  wheels, 
and  finally  checking  by  a  rope  breeching. 
About  the  year  18G4  iron  was  substituted  for 
wood  in  the  construction  of  the  carriages,  and 
slides  and  traversing  platforms  were  intro- 
duced. As  the  weight  of  the  guns  increased, 
however,  it  became  necessary  to  provide  some 
power  greatly  superior  to  hand  labour  for  work- 
ing them,  and  the  hydraulic  devices  were 
invented,  with  the  advantage  that  the  number 
of  men  required  for  working  the  guns  was 
greatly  reduced.  Hydraulic  machinery  possesses 
simplicity  and  compactness,  while  it  is  admir- 
ably adapted  to  the  transmission  of  power 
through  long  distances  and  by  intricate  ways. 
Further,  it  is  essentially  safe  and  free  from  any 
explosive  or  reactionary  force.  Lord  Armstrong 
proceeded  to  describe  the  application  of 
hydraulic  power  to  gunnery,  by  dividing  it 
into  two  classes — the  first  comprising  those 
guns  which,  being,  comparatively  speaking,  of 


moderate  weight,  are  loaded^  trained,  tad 
elevated  by  manual  labour,  the  hydraulic  power 
being  used  only  for  absorbing  the  force  of 
recoil,  and  for  controlling  the  running  in  and 
out  of  the  gun.  In  the  second  class,  not  only 
is  the  force  of  recoil  ab:iorbed,  but  all  the 
other  operations  of  gunnery  are  carried 
out  by  hydraulic  means,  the  9*210.  or 
23-ton  gun  being  the  largest  that  can 
be  manoeuvred  by  hand  with  reasoDable 
facility.  The  paper  then  described  the  Vava*- 
seur  mounting,  in  which  the  recoil  of  the  car- 
riage itself  closes  the  valves  in  the  piston  kesd, 
and  the  effect  of  any  greater  energy  la  the 
recoil  results  only  in  the  prodnotiou  of  higber 
pressures  in  the  cylinders  and  not  in  any  dif- 
ference in  the  length  of  the  recoil.  In  the  caie 
of  a  9'2in.  g^un,  the  hydraulio  method  inTolfei 
the  use  of  a  greater  weight  of  machinery  than 
by  the  hand  method  ;  but  there  is  greater  speed 
of  working,  and  the  number  of  men  required  ii 
reduced  from  sixteen  to  five.  The  paper  con- 
tained much  information  of  Interest  to  gonnen 
and  naval  men,  as  details  are  given  of  the  ap- 
plication of  the  hydraulic  system  on  vesMli  in 
our  own  and  foreign  navies.  In  the  oourae  of 
the  discussion  which  followed,  Mr.  W.  H.  White 
said  that  although  the  conditions  had  from  time 
been  made  more  severe,  he  did  not  believe  there 
had  been  a  single  case  in  which  the  hydranlie 
mountings  had  failed.  Mr.  F.  C.  Blarshall  then 
read  his  paper  on  **  Recent  DeTelopments  in 
Marine  Engineering,"  in  which,  after  review- 
ing  the  improvements  introduced  from  1872  to 
I8S1,  he  spoke  of  the  recent  developments  ai 
**  really  remarkable."  As  we  have  recently 
described  the  advantages  obtained  by  the  em- 
ployment of  triple  expansion  engines,  we  need 
only  mention  that  Mr.  Marshall's  paper  gate 
an  interesting  account  of  their  development, 
the  use  of  one,  two,  and  three  screws,  and  of  the 
employment  of  forced  draught.  The  i^tper  ledto 
a  long  discussion,  which  had  to  be  ix>stpoiied, 
but  several  important  points  for  further  in- 
vestigation were  elicited.  In  the  course  of  ha 
remarks,  Mr.  Parker,  of  Lloyd's,  mentioned  the 
case  of  a  vessel  which,  by  the  use  of  tripb 
expansion  engines  and  improved  boilers,  hetf 
its  carrying  capacity  increased  by  740  tons, 
and  its  coal  consumption  reduced  from  46  tona 
per  day  to  27,  without  impairing  the  speed. 
The  business  of  the  first  day  ended  in  a  mt 
to  the  famous  Elswick  works,  which  nov 
employ  between  twelve  and  thirteen  thousand 
men.  On  the  second  day  the  members  journeyed 
to  Sunderland,  where  two  papers  were  reed- 
one  by  Mr.  W.  H.  White  on  **  Some  Recent  Expen- 
ments  with  Basic  Steel,"  the  other  by  Mr.  B. 
Martell,  "  On  the  Present  Position  Occupied  bj 
Basic  Steel  as  a  Material  for  Shipbuilding."  Ai 
is  well  known,  steel  made  by  the  Siemeztf* 
Martin  or  acid  process  has  altogether  replaced 
iron  in  the  construction  of  marine  boilers,  and 
is  rapidly  driving  iron  out  of  the  market  in 
connection  with  ship  plates.  The  experiments 
referred  to  by  Mr.  White  were  carr^d  oat  by 
two  experienced  overseers  of  steel  in  the  servioe 
of  the  Admiralty,  and  the  result  of  many 
hundreds  of  separate  teits  may  be  stated 
generally  as  very  satisfactory,  "affording 
good  evidence  of  the  trustworthiness  of 
basic  steel."  Mr.  White  says,  however, 
that  tests  of  riveted  work  must  be  made 
before  basic  steel  can  be  accepted  with 
the  confidence  justly  enjoyed  by  Siemens  steel 
made  by  the  acid  process.  SummiDg  up  the 
results  of  the  investigations,  Mr.  While  ex- 
pressed the  opinion  that  there  is  now  no  reason 
lor  doubting  the  possibility  of  producing,  vith 
proper  care,  basic  steel  suitable  for  ship  work 
without  departing  from  the  limits  of  ten:^ile 
strength  and  ductility  which  have  been  main- 
tained in  Admiralty  practice.  Mr.  Martell,  in 
the  course  of  his  paper,  referred  to  the  fact 
that  so  far  as  Lloyd's  is  concerned — and  practi- 
cally that  governs  the  trade — steel  made  by  the 
basic  process  has  generally  failed  to  commend 
itself  to  those  engaged  in  ship-building.  In 
fact,  it  was  in  consequence  of  sundry  failures 
and  generally  unsatisfactory  results  that  the 
Committee  of  Lloyd's  Register  declined  to 
accept  basic  steel  at  the  end  of  1385,  and  since 
then  no  vessel  in  which  basic  steel  has  been 
used  is  classed  in  the  Register.  Here  it  will  be 
seen  two  authorities  are  distinctly  at  variance, 
j  for  while  the  Admiralty  have  concluded  thai 
I  basic  steel  may  be  used  with  confidenc::  for  t^e 
less  important  parts  of  vessels,  the  GommiUee 
of  Lloyd's  Register  will  have  none  of  it,alUioogb 
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ba  ooneiponiliaglf  dirty,  aodirbsTi  extra  sajnd  and 
oleaa  work  ii  leqnirsd,  nothing  bnC  new  matal 
■bonld  b«  uied.  Iron  i>  moab  euisr  to  mmipul&te 
thin  rIIoti  of  aapp«r  and  giveileiitroable.  beiides 
IsiTing  bat  littl«  draw  in  tbe  craoibU.  Yon  m>; 
<w]oiiliit«  on  K  lou  oC  ID  pai  aaat.  with  zias,  5  witb 
gna-metal,  uxi  tbont  1  par  eent.  with  irdn. 

Cores  UTS  bait  mids  with  pieoea  ot  well-dried  tile 
ur  briok  Tabbed  down  to  the  desired  ihipe  und 
JDWTt«d  in  their  plioea  in  the  iind.  It  i>  not 
daiirible  for  amitenrg  to  attempt  to  maka  them 

other  mittora  more  oi  laii  oat  of  plaee  in  the 
■mitsDT  workshop. 

>^8nDiie»  in  the  art  of  fonodiag  U  onlf  to  be  attained 
by  patiflQoe  and  thought.  A  good  plan  is  ti  fee  one 
oitlie  "(and  rata,"  wbo, for  a  iinill  cansideration, 
will  gladly  aasiat  the  tyro  and  iaitiate  him 
into  the  myiteciei  of  thefonndry,  whiob  otberwiae 
oan  only  be  leaCQt,  ii  in  mj  own  ease,  after  many 
■tartliog  failnres.  For  myaelf,  I  am  mnob  in- 
debted to  the  oonrtesy  of  Ueaars.  BircetC  and  Sona, 
Beeob-street,  B.C.,  who  hive  piactiaed  their  trade 
tor  more  than  a  eentnry,  and  were  kind  enough  to 
take  an  intereat  in  my  feeble  eSorta  in  the  aame 
line.  Hy  Si^'t  attempt  wa*  a  latob-key,  whiDh, 
when  finished,  preaented  rather  a  pQak-marked 
■ppearanee,  arising  from  the  monld  baiag  imper- 
feotJy  faoed,  and  oanaed  aotue  amoiement  imonK 
the  barly  inmataa  of  the  foaodry  on  being  banded 
roand.  It  opened  the  door,  however,  and  waa  ia 
crery  other  reapaot  aitiafiotoiy.  Sinoe  than  my 
ambition  baa  risen  to  amdl  parte  of  miohinea, 
ohaoka,  and  other  artialea  aaaily  montded  ;  bat  aa 
regards  eomplicated  patterns  witb  large  oocei  and 
Quderant  anglea,  1  ahoald  atruagly  advise  the 
amateor  to  trast  to  tbe  laperior  skill  and  life-long 
experieaeeof  ttaeprofeaiioaal  founder. 


lea  the'  sleioi  from  tbe  whistle,  and  tbe  brakei 
ironld  begin  to  apply  before  the  loand  of  the 
ffhistla  was  heard.  It  that  appeara  that  tbe 
nrakas  will  now  >PPiy  somewhat  qnioker  than 
loaad  will  travel.  Thia  of  aonise  ti  not  aa  qniok 
>s  eleotrio  application.  The  qaeitioa  ia,  "Is  it 
lot  qniok  enough?"  If  Mr.  Westingbouae 
usueeds  in  overooming  the  ahook.  tbe  advantage) 
ilaimed  for  eleotrio  applioation  will  be  redoeed  to 
-luperioritv  ia  gradaatton  and  quielineas  of  releaae. 
These  will  have  to  ba  balanced  againat  tha  dia- 
Adtaatiges  of  introdaeiag  a  new  element  in  railway 


THE    WESTIWaHODSB    BRAKB- 
FTJBTHEA  IMFB0VEUENT8. 

THE  Ruil'T'iKj  lUviiiff  (U.S.)  Btatea  that  after  the 
oluae  of  the  Brake  trials  at  Bailington,  it 
wal  tbe  intentioD  of  Hr.  Weattnghouae  to 
endeavoar  tu  en  improve  his  air  brake  asK>  greatly 
qniakea  Its  applioation  oa  long  trains,  and  tbns 
HToidaa  far  as  poaiible  tbe  severe  shocks  in  the 
rear  part  of  the  train.  He  did  not  believe  that  the 
se  of  electriaity  would  ba  regarded  favourably  by 


railway  managers,  and  did  beli 
oome  the  shock  withoot  it.  He  bis  aooordi^ly 
been  atudying  and  experimenting  to  that  end.  Tbe 
cari  have  been  kept  at  Burlington  and  the 
apparatan  baving  been  obaaged  and  tested  in  tha 
ibopi  at  Pittsburgh,  was  taken  to  Darliagtoa  and 
applied  to  tha  same  oan,  which  were  then  run  over 
tbe  brake  oourse.  Tbe  teats  made  reoently  weia 
very  interesting  as  showing  great  progress.  Oar 
information  regarding  them  comes  from  a 
thoroughly  impartial  and  reliable  source.  The 
improved  triple  valve  was  oaed  and  a  1  jin.  train 
pipe.  It  will  be  remembered  that,  before,  only 
about  2a  cars  could  be  stopped  without  objectioQ- 
able  shuck.  Thia  limit  baa  QOw  hesD  extended  to 
46cara.  Witb  a  46-aar  train  in  emergeQcy  atops 
made  when  going  at  2U  miles  and  40  miles  an  hour, 
the  ilideometer  wai  only  moved  from  a  to  Gin. 
Tbe  shook  was  not  of  tbe  abrupt,  severe  kind, 
■ucb  as  were  expcrienoed  before ;  out  more  in  the 
nature  of  a  slide,  such  aa  resulted  to  lume  extent 
witb  tbe  electric  brakes.  It  waa  conaidered  by 
competent  jai^gei  that  ancb  ahoeks  were  net 
■erioDtly  obji^ctionable — especially  aa  no  shook  is 
experienced  in  service  etopa.  When,  however,  the 
train  WMinoreased  to  60  cars,  a  decided  ahook  of 
tbe  "  rale  uld  surt"  was  eiperienoed,  which  moved 
tbeslideomtter  30in,  Thia  of  oonrac  ahowi  that 
the  time  muat  be  still  farther  shortened  for  60-cai 
tiainii,  and  Mr.  Westingbouae  believes  he  can  etill 
gain  about  one-half  a  aeoond,  and  that  will  be  suffi 
cient  to  obviate  the  shook.  He  ia  accordingly 
making  new  apparatus  and  will  soon  bave  it  on 
tbe  cava  and  make  further  teats  at  Barlington. 
Id  view  oC  the  gain  already  made,  it  seems  prob- 
able that  he  can  do  it. 

Tho  spaed  with  which  tbe  brakes  now  go  on  tht 
rear  car  is  rcmarliable.     When   tbe   signal  wan 


jiven  by  whistle  frosi  the  engine,  that  the  brakea 


a  tbe: 


A    aiUPLE    PHOTOaB&FHIC 
8PECTB0SC0PE. 


Journal  o/  Science  by  Mr.  C.  C.  Hatobina,  of  tbt 
Jefferson  Phvsioal  Laboratory,  Harvard  College, 
Cambridge,  Mass.  The  writer  says  ;— 
The  ooQstant  demands  of  spectrum  analyeii  foi 
rer-iiicraaaing  accuracy  oan  ba  satiaBed  only  by  ia- 
BLrumenta  of  the  higbettdispersion,  and  most  perfect 
deGning  powers  ;  and  when  applied  to  photography, 
the  diapataion  must  ba  prodnoed  direetly,  and  noi 
by  enlarging-lanias  it  tbe  oamera.  The  iarge  ap- 
paratus of  Rowland  does  this  most  beautifully,  ai 

testify  ;  bat  tha  faat  that  a  large  room  most  be  set 
aaida  for  its  aceoiaaiodation,aad  moreover  that  the 
laree  oonoave  gratings  are  very  diffionit  tu  obtain, 


„  ^ tha  focus  of  a  crowa  glass  (or  belter, 

qaarti)  lena  of  40ft.  fooua.  The  ray  from  the  slit, 
after  passing  through  tha  lena,  falls  upon  a  large 
flat  grating  mounted  to  turn  about  an  iiii  pawing 
through  the  middle  line  of  the  ruled  aarface.  The 
spectrum  ia  projeated  by  tbe  aame  lens  upon  a 
buriiontal  ara  of  40ft.  radius,  and  is  observed  a 
little  to  one  sida  or  above  the  slit.  Tbe  apeotrum 
wit!  not  be  normal  thronghout  its  length  unless  the 
radina  of  projection  be  kapt  conilant.  I  think 
tbis  bad  better  be  provided  for  by  employing  two 


a,  tbe  0. 


fixed,  tbe  other  movable,  than  by  the  use  of 
a  corrected  lens,  to  svoid  the  absorption  of  flint 
glass  in  tbe  achromatio  oombination. 

More  or  less  absorption  when  glaas  is  nied  is  un- 
avoidable, and  this,  with  the  variation  of  the  focal 
plane  of  the  lens  for  light  of  different  wave-Iengthe, 
ccnstitntes  the  most  serious  defects  of  tbe  appara- 
tus— defects  which  are  avoided  in  the  Rowland  in- 
Bttnment.  However,  oompensating  advantages  are 
not  wanting.  The  Rowland  apparatua  integrates 
all  impressions  received  at  the  slit.  The  ordinary 
comparison  priam  oinnat  be  used  with  it;  and  tha 
loiver  orders  of  epectca  are  too  narrow  to  admit  of 
convenient  division  at  the  camera ;  in  faot,  th< 
spectra  begin  at  nothing  at  the   sht,  and  spread  ii 

orders.  Toe  new  instrument  possesses  the  advan 
tages  of  the  analysing  apectroioope.  The  spectrnn 
Dan  be  made  wide  or  narrow,  oi  divided  at  tbe  slit 
A  preliminary  trial  haa  given  tbe  following  re 
lulta:— A  flat  grating  of  U,000  linea  to  the  inch 
and  a  raled  aurtace  of  2ia.  by  IJin.,  waa  amployei 

alcae  to  the  grating,  and  its  spectrum  obaervednca 
theilit.  In  tbe  second  apectram  A,  and  A,  were  folly 
lin.  apart  aa  projected  on  a  acreen,  andD,andD, 
hadaseparationutl3tol4mm.  Tbaoiceller-- -'-- 
definitiua  it  sbovu  by  the  fact  that  with  . 
ary  reading-glass  of  6in.  focna,  E  was  leei 
and  14  lines  connected  between  D,  and  D^  Witb 
this  form  uf  apparatus  tbe  amuttatof  dispersion  can 
be  varied  at  pleasure  by  simply  I  "     '      " 


in  ancb  a 
I  eon  j  agate 


■a  from 


foci  of  the  leni. 


A    BXW    ODOHTOQRAPH. 

THE   following  deaoription   of  a  new  oloato- 
graph   ia  eontribated  by  Hr.  U.  Fladvad  U 
Imerican  Machiniit: 
e  illustration  represents  an  odontograph  whiA 

iava  to  oontain  soma  new  features  and  may  bt 

o(  praotioal  value  to  dcaughtamen  Kiid  patt«a- 
makera.  It  ia  not  patented,  dot  do  1  intend  Is 
apply  for  one,  leaving  any  ono  of  jonr  nwleii  at 
liberty  to  make  one  and  nae  it.  £  have  mad*  a 
rough  wooden  model  that  I  find— in  "P'tJ  »*''' 
poor  work  man  ahip — to  work  pretty  wall  torcoB- 
structing  the  form  of  teeth,  whose  lidei  ooRo^ead 
to  the  involute  onrve.  I  in  the  illuBtnlioa  nprt- 
aenti  a  alida  moving  easily  on  the  itrmigfai  adn 
G  G,  and  carrying  tbe  hinged  oroai-ahaped  lever  B 
with  tha  pencil  D  U,  and  tbe  gaide  point  C,  whkk 
ia— by  means  of  a  apring— preaaed  mgaisK  lit 
'block  A.  Tbe  outer  aurf  aos  of  the  block  A  ia  a 
curved  anrface,  similar  to  a  oonioml  aarfaoe,  hM 
oorreotly  ahaped,  10  that  when  the  guide  pomtC 
alidea  along  tliie  aarface,  the  pencil  point  D  will 
describe  the  oorreot  form  of  tooth.  The  hlook  A 
ia  made  to  move  along  the  diagonkl  rail  F,  tbe 
former  being  dovetailed  with  a  snffictiently  li(U 
fit  not  to  shift  out  of  position  by  tbe  frietua 
betireen  the  guide  point  C  and  tbe  onler  rarfics 
of  the  block  Aduringtba  time  tbe  farmer  ijmovtd 
along  tbe  latter  to  describe  the  aids  of  the  tootL 
H  is  the  centre  of  the  wheel  to  be  ooDBtToctad.  It 
will  ba  seen  that  in  letting  the  blook  A  to  an 
given  diatanoe  from  tha  oentre  H,  the  diaj^onal  nil 
e  willadiuit  the  block  A  vertioaily,  that  i«,  it  will 
give  tha  block  A  snob  a  relative  poeition  to  the 
guide  point  C  which  will  cause  the  pencil  D  to  d* 
acrihe  the  right  curvatare  of  tooth  oorreaponding 
to  tbe  radius  HO.  Tha  formation  of  the  toothii  j 
therefore  entirely  automatic.  For  drawing  Ike  I 
other  aide  of  the  tooth  the  instrament  ia  tcvkmI 
On  tha  outer  and  of  tha  instrament  there  are  twa 


luild  it  ap  by  ■  nnmbetef 
ive  obtain  by  separating  them  a 
its  for  different  radii,  that  might 
rawing  room  or  pattern  ahop. 


A  WOOD-TUHNINa  JOB  ;  SBrTIUB 
THE  BEST-NEW  LATHE  BB8TS- 
INSIDB  TUaNINQ-SAND-PAPEB- 
ING-CHI8EL    FINISH  — SHAV1H6, 

P0LI3HIN;}  AND  8HELLACKIH0.* 

(Conlinurd  from  p.  481.) 

IN  all  turning  operationi  where  the  ohiael  mnri 
be  traversed  from  place  to  plaoe  along  the 
work,  the  Teat  whereon  the  chisel  ibearamnitba 
amootb,  atraigfat,  and  aet  parallel  with  the  alia  of 
the  work  to  be  turned.  Turuing-resta  Jite  very  Wt 
to  be  sent  ont  juit  aa  they  oome  from  the  blaU' 
smith's  bands,  or  finished  only  by  the  painter  by 

straight  and  smooth,  as  above  stated,  and  it  shoBM 

rough,  do  nut  attempt  to  use  it  in  that  ahaps,  hat 
take  out  the  work,  slide  back  the  tail  stuck  su  then 
is  plenty  of  room,  and  "go  for"  that  reat  with  a 

file  take  uS  the  paint,  then  file  the  top  of  the  rtst, 
taking  care  to  make  it  straight,  and  to  avoid  all 
holes  and  high  places.  Next,  file  o&  the  inside  of 
the  rett,  or  that  part  which  would  strike  the  wclk 
were  the  rest  advanced  far  enough  for  that  pu- 
pose.  If  there  ii  a  vice  in  the  shop  (and  every  abap 
should  have  at  leut  two)  thia  part  of  the  rest  disj 
be  beat  filed  by  making  it  fast  in  ancb  a  mannw 
that  shank  and  the  rest  both  lie  huriioutallv.  ud 
then  filing  while  it  ia  in  this  position.  At  any 
rate,  make  thia  side  of  the  rest  straight  and  antoCL^ 
alao,  then  take  oS  the  sharp  corner,  leaving  a  fs<*> 
cf   abont  ^th   of   an  inch.     When   the  lntil>u>( 

rounded.     Be  sare  to  hie  up  tbe  outside  fane  at  taa 

•  B;  Jauub  P  MOBAitT,lnttae  JbKi^i'atfBnn'  OsiMt. 
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Iota  ufetf  otD  oalf  be  obtained  bj  the  me  of 
thoroughly  reliable  oilt  □(  ■  higher  ■tindard  than 
that  reqnirod  by  law.  Fifteen  year*  ago,  long 
before  the  latradaotjon  of  thete  modern  bnrneci  of 
high  heating  power,  Dr.  Chandler  niged  the  adop- 
tion of  a  maoh  higher  legal  itandard  than  the 
5 resent  one,  and  ttaud  that  the  requirement  of  a 
a^iag  point  not  lover  than  130°  wuuld  add  bat 
a  ttw  oente  per  gallon  to  the  oott  of  the  oil.  Now 
that  the  ceceaiity  of  better  oila  haa  hecome  urgent. 
and  in  vie  IT  of  the  great  progreaa  that  hu  been  made 
ia  the  prooeaa  of  petculeam  refining,  the  adoption 
of  a  more  itriot  legil  requirtment  would  certainly 
oauae  no  bardihip  to  mannfaatDren. 

The  reinlti  of  the  teita  given  abore  are  by  no 
meana  a  reproaeh  to  the  Dew  forini  of  fanrnen 
whioh  have  been  lately  inCrodnaed,  for  the  ei- 
oellenoe  of  the  light  which  they  give  will  alwaya 

J  really  outweigh  the  trifling  IDcreaaed  oolt  of 
etter  oil.  Dualera  who  aapply  theie  lamps  ahonld, 
huwever,  take  etpeeial  pain*  to  fumiib  oil  of  luit- 
able  kind,  and  ahould  ioiiit  that  no  inferior  arlicle 
be  uaed.  Certain  well-known  brands  of  oil  ehow  a 
fluhing  point  far  above  the  legal  reqniremeat,  and 
are  tboronghly  aafe  to  nae  in  any  modern  lamp. 
Tbe'maaufaotarera  of  theae  oila  ahould  weloome  a 
standard  whiah  would  abut  out  all  inferior  products 
from  the  market.  We  ate  at  preseut  engaged  in 
an  eiteniive  aerioa  of  teata  of  varioua  comoiercial 
oila  of  different  flaahiug  pointa,  with  the  ubjeot  of 


detoru: 


'e  illuu 


lating  pu 


each  wben  nsed  in  the  beat  modern  lampa 
have  little  doubt  theao    eiperimenta,  whec 


METHOD  OF  STAININQ  AVD  FIXING 
THE  ELEUJENTS  OF  BLOOD. 

RBCKNT  diaaoverlea  of  moipbologieal  elen 
in  the  bluod  hitherto  unknown,  as  well  aa 
the  newly-published  faota  oonaeming  iti  oojgiila- 
tioD,  have  atottsed  an  iuCeteat  in  the  aubjeot  which 
oallafoT  an  acquaiDtanne  with  the  methoda  with 
whioh  it  ia  poaaible  to  follow  those  resulta, 
Auoordingly,  1  would  like  to  describe  the  mithud 
employed  in  thia  laboratory  [PhysiolDgical  L>t- 
buralory,  Zurinh]  ;  for,  although  it  haa  been 
mcDtioued  by  Frufeeaor  Oaule  in  hia  lectures  for 

The meihoda'formerly used  were  tbstofeiamining 
fresh  blood,  and  that,  perfected  by  Kbriioh,  wbieb 
cOQsisted  in  etaining  dried  blood.  Our  method 
cooaista  in  a  aeries  of  manipulatiooa  requiring  only 
thirty-Eva  mioutea  for  their  oompleliuQ.  The 
following  ia  a  lilt  of  the  rengenta,  together  with 
the  length  of  time  and  tbe  order  in  wbiob  eaoh  ia 

MJD. 

1.  Corroaive      sublimate     (eoneentrated 

solution)   G 

2.  Distilled  water    1 

■1.'  Distilled  water    .'.'.'!!!".'!!.", ^'.'"^"!!."!,.!         1 
6  UamatoiyliD  [i  per  cent,  alnm  eola- 
tion to  wbien,  for  every  100  e.em. 
employed,    2U    drops    5    per    cent, 
alcobolio  solutioD  have  been  added)         G 

6.  DiatUled  water i 

7.  Nigroain  (J  per  cent,  water  aulation)         1 

8.  Dialilled  waWt    ^ 

U.  Eosiu  (1  gr.  eoaiu  diaaolved  in  CUe.om. 

alcohol;   140  ccm.  diatil led  water)         2 

10.  Alcohol 6 

n.  Oil  of  olovea 1-3 

13.  Xylol. 

IS.  Canada  balaam    (dilated   with  xylol 

antil  it  readily  flows). 
Aa  reoeptaoles  for  theae  Snida,  each  person  hu 
npoQ  his  table  three  ahallow  glass  dishes  with  Bat 
bottoma,  ao  large  that  a  slide  may  be  eaaily  put  in 
and  taken  out  of  tbem.  Into  the  firat  of  theae  we 
poor  corroaive  aublimste,  into  the  aeeond  distilled 
water,  aod  into  the  tbird  absolute  aloobol.  It  ia 
neoesaary  either  to  label  tbe  dishes  or  to  place  tbe 
two  not  at  tbe  moment  in  nae  al  one  aide.  Fur  the 
ooiouring  Suida  we  uae  bottles  whoae  stoppers  serve 
at  tbe  same  time  as  droppera  or  pipettes.  The 
most  ooavenient  form  has  a  glass  stopper,  whioh  ia 
hollow  and  drawn  out  into  a  fine  point  below, 
while  above  it  broadens  into  a  funnel  with  a  lip 
.  whose  opening  is  olosed  by  a  rubber  membrane. 
A.  slight  pressure  upon  the  membrane  eauaea.  upon 
the  removal  of  tbe  Gager,  a  ri>«  of  fluid  in  the 
tuanel.  which,  upon  the  removal  of  tbe  stopper 
from  the  bottle,  oan  be  at  pleasure  dropped  upon 
the  slide.  For  oil  of  cloves,  xylol,  and  Canada 
balsam  wide-mouthed  hottlea  are  used.  In  tbe 
first  two  bottles  are  brushes;  in  tbe  last,  the 
ordinary  glasB  rod.  Other  Deoessary  utensils  are  a 
glaas  rod,  aharp-pointed  scisaora,  clean  alidea  and 
cover-slips,  filter-paper,  twine  or  coarse  thread,  a 
■mail  bottle  of  absolute  alcohol,  a  sharp,  cleaa 
Deedle,  a  fine  clean  rag,  and  a  hand-towel. 
AAideiroa  thete,  «  boMxd,  15  bj  Sin.,  with  two 


pair  of  holsa,  targe  enoagb  for  a  pieoe  of  tape  to 
pau  through  doable,  ia  an  eaaential  help.  Tbe 
'rat  pair  of  holes  sbould  be  4in.  distant  from  the 
teoud,  and  tbe  two  holes  of  each  pair  l^ia.  apart. 
Tbe  tape  should  be  so  passed  through  tbe  holes 
that  there  will  remain  upon  one  aide  of  tbe  board 
loopa,  on  the    other  long   ends,   by  whioh,  upon 

Csing  the  eitremitiea  of  the  frog  through  the 
ptj  one  may  eaaily  and  firmly  tie  the  frog  npon 
lard.    Such  preparation  is  necessary,  "■i"'-- 


riae  tbe  i 


.  anothe 


quickly  enougV     After  theae  pi . 

been  completed,  the  labelled  bottlea  being  placed 
within  reaching  distance,  the  distilled  water  and 
alcohol  in  front  of  these,  and  the  oorroaive  aubli- 
mate  nearest  of  all,  we  arc  ready  to  bind  our  frog 
upon  the  above-mentioned  board  and  begin  our 
preparation.  Wo  make  uae  of  the  frog  for  tbia 
purpose  at  firat,  since  its  blood  coagulates  less 
qnickly  tfaan  that  of  mammals.  The  vena  femo- 
ralis,  whioh  may  be  seen  as  a  dark  blue  line  below 
the  knee-joint  on  the  inner  side  of  tbe  leg,  having 
been  snipped,  we  quickly  bring  with  a  glass  rod  a 
drop  of  the  blood  which  comes  from  the  wound 
upon  a  ^ide  previously  moistened  by  tbe  breatb, 
and  throw  tbe  whole  into  the  diah  of  sublimate  for 
ail  minutei.  If  a  little  care  ia  taken  to  apread  out 
tbe  drop  of  blood  in  putting  it  on  tbe  slide,  the 
'- -  -igfaclory.      Brought  frr-  -■-- 


nblim 


.  of  tbe  bluod  ai 


vater, 


■0  find  ( 


itthi 
1  slide.   Thi 


ing  the  moir 


Iry  tbe  slide  by  resting  i 


npon    eitei  ,_, __     — -rr     <. 

alcohol  bath.  Tbe  slide,  xhial)  has  remained  in 
alcobol  ail  minutes,  ia  bronght  again  into  distilled 
water  ail  minutee,  is  brought  again  into  diatilled 
water  for  half  a  minute  since  our  colouring  fiuids 
are  water  solutions.  The  bsmatoiylin  ia  then 
dropped  upon  the  slide,  and  removed  again  at  tbe 
end  of  ail  minutes  by  resting  tbe  edge  of  the  slide 
upon   filter-paper,         '     '"  '     '"'~~  ~'"'" 


follov 


itilled  w 


1  the 


.    Theaa 


iigroBit 


;npon  the  slide  for 
ie«.    From  the     - 


e,theB 


into  alcohol,  aiooa  the  eoain 

.rtially  an  alcohol  solntion.  At  the  end  of  fi' 
inutea  the  slide  ia  taken  out  of  the  alcohol,  an 
I  order  to  be  quite  sure  that  there  is  no  wat 
ill  elmglog  to  the  preparation,  we  Inoline  tl 
ide  at  a  blight  angle  to  the  rag  wttb  which  1 
e  hoiding  it,  and  pour  a  few  dropa  of  alcohol 
om  the  amall  bottle  over  it.     If  upon  ' 


ilof 

cloves  on  tb 

upon 

dark  sleeve 

or  other  dark  backgroun 
of  cloves  with  a  few  dro 

tIoI. 

Having  q. 

ckly  cleaned  tbe  slide  clt 

preparatiu 

,   we    place   a  drop  of  C 

<nt  before  the  c( 
Han 


r-alip  ia  low 


e  allowed  Ic 
redupc 


blood  .      . 

except  that  here  tbe  finger-tip  anderg 
surgical  operation.  If  a  Snger  of  the  left  I 
lighcly  bound  with  a  string  and  a  sharp  ni 
held  in  the  right  a  lin.  from  tb 

to  the  surfaee,  whioh  should  be 
slide  by  drawing  it,  previously 
the  drop  of  blood. 

A  look  at  our  preparations  with  the  mioroseope 
shows  US  that  the  colouring  aubatances  we  have 
uaed  have  actaobed  tbemaelvea  to  cei 
certain  forma  of  corposcle*.     In  the 

the  frog'i  bli 

oorpnsdeB  hi 

Tbe  naolei  te. 

toiylin,  tbe  well-known   ooiouring  aabstance  foi 

DUoIei.    The  proCoplaama,  provided  no  coagulatioi 


a  drop  oF  bloc 


1   that  the  Targe  oval 
Jonrod    red   with   ea 


lei  are    alao    generally    1 
leionally  graonlated  like  the 

9  blood-eorpuBclea  diB< 


Tbe  a 


nally 


leir  nuclei.    '(I)  Th< 
-e  deeply  coloured  w 


eoanely  granulated  wh 

}siaupoiLous  ceiLB  fBibrlich),  are  perhaps  I 
St  striking.  Their  farm  ia  usually  round,  e 
yopntainfromonetofunrnnDlei.     (2]  Aaecc 

liens  sparely  surrounded  with  protoplasi 
Dured  bloe  with  nigrosin.  The  form  of  the  a 
ording  to  the  position  in  whioh  we  see  it, 
Dcile-sbaped,  with  an  oval  nuoleas  in  which  the 
nulea  are  distinct,  and  seemed  to  be  arranged 
!a  parallel  to  tbe  long  axis  of  tbe  nnelens,  or 
|uile  round  with  a  roond  nucleus.  Tbe  nai 
Bmatoblasta  "  wae  given  tbem  by  Hayem.  ( 
other  variety  has,  like  tbe  "  eoainopbilo 
a,"  aeveral  nuclei.     Its  piotoplasi      '    ' 


regular,  recalling  the  forms 
DOC  to  assume  ;  accordingly.  ( 
lied  "  ammbooytea."     (4)  Ocoi 


natoblas 


.t  the  I 


that  of  the  "amcgboayta."  Theae  oellt  ara 
et  than  the  other  white  blood-ccwpoades. and 
^Liin  here  and  there  fonign  bodiea,  SBdi  as 
nent^iiranulea  and  dropa  of  fat  in  their  no- 
^lema.  They  are  called  on  aoooutt  of  tteir 
11  "  eiidotheloid  oeUa,"  With  f  orUier  atndy  of 
iiTop^ration  other  fornw  are  fonnd,  which  may 
ooked  upon  aa  intermediate  between  "bcma- 
asta"  aad"aaicebooyte«,"for  inaomeoaaealbi 
m^cll'S  have  naolei  like  "  biBmatoblasta,'' 
itj?  the  protoplasm  baa  inoreasad  in  amouut 
bint  out  projections  like  the  piendopodia  of 
11,11  111;  in  otbers  tbe  nuolena  is  round  instead 
v.il  ;  in  others  stilt  the  nneleoi  iseini  to  ba  ia 
act  ui  falliQE  into  two  paita. 
beao  latter  forms  suggest  the  idea  that  a  lela- 
miiy  aiiat  between  "  amcebocy tea "  and 
■maiulilaste,"  but  what  the  relation  may^^be, 
ther  the  change  ia  from  "amcebooytc"  to 
■QiatMblast"  or  the  opposite,  whether  the 
«iiii>pbilons  cells"  and  "endotheloid  celli"  are 
ny  nay  related  to  them  and  to  one  another, 
irit  be  determined  hythemethod  justdewzibed. 
ji'iiursealie  open  to  us  in  our  attempt  to  answer 
c  questions:  I,  to  examine  the  same  blood  at 
rvili  after  it  has  been  taken  from  the  frog; 
!,  to  watch  ohanges  in  fresh  blood  whieh  has 
i  protected  from  evaporation.  To  do  the  fir^ 
huve  simply  to  place  a  slide  with  a  drop  of 
■A  u^jon  It  in  a  motat  chamber  (the  moist 
iibcr  is  easily  constructed  by  covering  the 
.'jm  t.<f  a  flat- bottomed  dish  with  wet  filter-paper 
[ilji'ing  a  ground-edged  cover  upon  the  dish, 
m:  lodges  should  also  be  gonntl),  and  after 
■       '  ■      *     ,   fifteen  i 


a)u 


idoolui 


^e  blood 


the  end  uf  two  hours,  the  whole  aspect  is  ebaoged. 
We  tiad  representatives  of  the  diSereat  forma,  bat 
[ijt   III  ttie  same  proportion.      Tbe  " eDdotbeloid 

f.'iruiH  le-s  so.  The  former  have  also  become  mudi 
l.'rtj'i.r,  with  broad  hyaline  bordera.  The  grannies 
■A  i°:<'  jirutoplaima  are  coarser  aboat  the  nncleas, 
i.iiL  c<ji>»taatly  smaller  and  less  distinct  towards 
iLc  li.M'line  border.  Between  tbe  proloplasots- 
);iMnuiiH  are  f re quentll' pigment-crystals  and  bodies 
>:.,luui^ii  with  eoniu.  These  foreign  bodies  lie  oftea 
111  iiUiit  iival  epacea  nexttu  tbe  Dacleas;  otherwise 
ihtre  bpiioes  are  empty,  or  contain  a  amall  nacleai, 
a  eluuip  of  yellow  pigment,  or  B  body  diMcly 
rceriuLhog  a  small  red  blood-oorpuecle.  To 
contrul  this  experiment  we  may  make  use  of 
iinuthcr  one — that  is,  we  may  oover  a  fieah  drop  of 
liliiud  ifitb  a  cover-slip  and  seal  it  from  the  air. 
(Ttie  uJges  uf  the  euver-slip  must  be  thoronihly 
Itee  from  moisture,  a  bit  of  melted  wax  dropped 
ujion  erery  oorner,  and  the  wax  then  drawn  aloag 
tbtieilgeiof  the  cuver-slip  with  abeatsdiron  wir«.) 
Tbiit  I  be  blood  OOBgulatea  slowly,  and  wemaystwiy 
directly  the  ohangea  tbe  furma  undergo  dorief 
cjugulutioa.    Tbe  granulee  of  the  "euainophdoai 


1   dii-uppear.      The     "  eo 

inopbilous   cell"  htl 

M,'  j.aaume  the   fucm* 

mentioned  above,  the 

':.-u^andcellas  a  whole 

,';<,'lJ'j^T'The"^m^ 

bocytee,"  in  their  tnm, 
endopodia  in  a  Uvely 
ach  themselvea  to  ths 

un,T,  then  gradually  ati 

1,  their  broad  bordera  of 

nuw  bring  together  the 

,  in  insUntly  fixed  blood 

^rv^ds ;  3,  in  fresh  bluod- 

-we  find  that  the  Brrt 

eekiudsof  wbit«bkod-c 

i<m(i  "  endotheloid  cells. 

Vl,i,t  is,   then,    the   fate 

of   the   "endotheloid 

„  ".J    Are  the  bodies  we 

have  described  as  lyiof 

t  lie  spread  out  ou  the 

themselves  out  OD  the 
iSma  is  colonred  with 
Lpillariea,  where  one  w 
I  circumference  of  tbe 
d  to  contain  pigment 
I  red  blood -eorpuscleb 

be  teaaed  ont,  and  iti 


oot  only  do  we  find  tl .__ 

iliiod-oorpuscles,  especially  of  the  "  e&doihe- 
lU,"  ii  much  larger  in  proportioD  to  the  red 

Us  are  present  which  posaeaa  die  gentnl 
.Tiatica  of  "  endotheloid  sella"  andaadotfca- 
I.-.      They  are  richer   in  pifmeM,  eootata 

■laral  undeveloped  redoc '"     -- '-'= — 

r  10  groups.  Gaiil«,inhf 
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Oorpaiclei.  In  ths  ooqim  of  hi>  obMTratiaDt  of  k 
BeriM  of  froga  he  nutiiwd  that  tbg  "  ■mmenicllaD  " 
whiota  IJK  in  groapi  eimiUr  to  the  follioln  of  ths 
animal  ipleea,  bstweea  tbs  aiteiiu  enteriog  and 
the  veim  leaviDj^  the  spleen  on  the  periphery, 
nndergo  ligniSoanC  cliinge*,  normally  "      ' 


T  tbs  inflae 


Than 


n  botboi 


a  tbe 


the  Teg  nit  ahaiii 


It  Sret  rich  in  pigment 

Dg  blood  iru  Donated, 

'  of  the 
reatcr,  the 
feued,  and 


bordeced  with  graaolea  of  pigment.    Anc 
dieatiou  that  bluod-faaUdiog  JemsnU  aie 


donbted  that  red  blood-cocpaBclet 


zellea 


endotbelitl  eelle,  and  in  tbe  "  andothelaid  oells." 
Ths  relation  in  wbtob  tbeas  three  oella  >Und  to 
Uie  bloud-veuela  remaiaa  to  be  ooniidered.  Tbe 
blood-veiula  of  the  embryo  have  their  origin,  a> 
the  embiyaloglBti  have  taught  na,  m  the  meioderm 
in  obaioa  of  eaduthelial  cella  wbiah  ouatain  clear 

Tith  one  another  to  form  a  fine  capillary,  in  whoae 
wall*  the  firat  red  blood-norpaades  are  formed. 
Betarning  to  tbe  apleeo.  we  reoall  the  f'ot  that  tbe 
"  ammeDEBllen  "  groapa  lie  between  the  capillarte* 
of  the  arteiiea,  with  their  endothelial  oella  on  the 
d,  and  tbe  oipillariea  of  the  veiaa  on  the 


l.that  b 


oat-Sawiag  leasela  tbe  regolai  bliwd-veuela  with 
theii  liaiug  oella  fail.  It  ia,  then,  aot  diffioolt  to 
■nppoaetbat  tbe"ammeiiiellen"  and  the"eaduttae- 
loid  oella,"  whioh  are  to  aameroni  in  the  ipleen, 
might  be  the  itigo  npoa  whioh,  ai  in  the  meioderm 
ot  tbe  embryu,  a  coastaot  building  of  new  blood- 
Veaaela  and  btaod-oorpnaolea  ia  taking  plaoe.  The 
white  bloud-oorpDiolea  of  the  frog  may  perbapa  be 
looked apon  ai  DndeTelDped"uiimeDteUi;o,"  tboagb 
their  origia  and  tbe  faDotioni  peoaliartoeaoh  form 
■re  not  yet  clear.  It  is  eigzuGisant  that  a  aee 
relation  eiiila  betweeo  the  ooagolalioa  of  the  I 
and  the  furmation  of  white  blood -oorpiuolea,  for  ae 
the  blood  of  the  frog  begina  to  ouagnlnte  the 
"  fagematublaiba  "  beoume  eapeoially  numerooa,  and 
gcoiip  themaslvet  ahaiaeteriatioallr ;    but  to  thia 

Caiui  we  shall  refer  again  in  oonaecliou  with  haman 
lood,  which  ia  in  many  points  aimilar  to  the  blsod 
of  tbe  frog. 

The  red  blaod-aorpaaolea  of  hnman  blood  eODtain, 
ai  ia  koown,  no  nuclei.  In  oar  preparation  the; 
retain  the  di*e  form  and  ooloar,  like  tbe  proto- 
plaama  of  the  red  curpasoles  of  the  frog  with  eosin. 
The  white  blood-oorpiuclea  are  repreiented  by  the 
two  forma  "eoeinophiloas  oella  "and  "amobooytei." 


le  we  haie  had  01 


iting   1 


diteoted  by  Uayem  to  the  fact  that 
blMta"  play  an  important  part  in  the  oosgali 
ot  the  frog's  blood,  tt  is  possible  to  tbiak  that  1 
element  la  preterit  in  mammalian  bloud  which 
aoteasa  factor  in  coagulation.      Theooagalati 
the  frog's  blood  brgini  with  the  grouping  ol 
"hematoblastt "    into    a  rosette  form,      'roe  red 
OOrpascles  then  srrsnge  thomselres  radially  abont 
tbit  point  aa  a  oentre.     Do  ve  God  an  aualogoui 
prooea>  at  the  oommennement  of  tbe  ooagulatioo  ot 
mamnnlian    bluodP      The    blood   of 
OOagulatea  very  rapidly,  whereas  that  of  the  frog 
Ganges  Tery  slowly  ;  benoe,  if  ve  would  study  ' ' 
blood  of  mammala    before  ooagolatioa,   we  a 

■oea  by  means  of   aome  reageni 


t  IS  easily  mule  with  a  dug.     Tbe  reage 
mployed  is  peptone,  wbiub  ia  injected 
into  the  jugular  vein   of    tbe  dog,  t 
njected  beiug  U~3  grain  peptone  for  erery 
me  weight  ot  tbe  dog.     The  micrjaoupio^ 
'    "      '  igulatiuu  ha> 

e  exist  in  tbe 


kilug 


thns  been  prevented  sIiowb  that  there 
blood,  aside  fioia  the  other  elements. 

These  elements  were  described  by  Bi 
colled  by  him  "  blutplattcben."  It 
probable  that  the"  bliitplilttcben  "bag 
to  do  with  tbe  aosgalatioo  of  the  bluixi 
also  eiitt  in  humin   bloud  ia  evident  from  tbeir 


ot  t 


nily-tinged 
id  threes 
the  blood 


together.    Tney  did 

we  employed,  because  we  oia  noi  give  11 
ooagnlate  before  tiiiag  it.  Therein  lias 
Taniage  of  this  method  in  the  eiamin 
haman  blood.  It  gives  na  not  only  the  passibdity 
to  dittiaguish  the  different  alemeuti  of  the  blood, 
bat  through  it  it  has  been  possible  to  disouver 
•lamaata  'whioh,  like  the  ''bBmatoblutt,"  ao- 
lia  pheaomeaon  of  ooagolatioa,  and  also 
M  Id  part  the  relatloa  that  cxlsu  batwaaa 
It  woold  Dot  HIM  with  tha  gaoaral 


i{  nature  if  every  form  did  not  play  a  different 
:i  the  orgaaiam,and  after  all  that  haa  beendis- 
?d,iit  is  not  imprubable' that  we  shall  one  day 
Id,  through  walflhing  the  ohaagea  whioh  the 
at  elements  ondergo  in  tbe  bloM,  to  diaoovei 
-tnrbanoea  caused  by  different  ferments  and 
iuna  in  the  blood.  Thus  we  think  thst  tbe 
... , .  .if  elerer  pb^aioiaoi  miy  one  day  be  verified 
— T  liat  the  analyaia  of  a  drop  uf  blood  miy  give  a 
(J)  tbe  pathological  obangea  in  the  body. — 
K      LBOMABD     OADLE,    in    the    .^merrcan 


ratht 

iven  low  yeast  may  oontaiu,  besides  some 
vely  injurioas  apeetea,  more  than  one  kind  of 
'Saecharomycti  ctrteitvr,  each  kind  when  cultivated 
sloue  giving  a  bear  of  speoiGc  oharaeter.  I  am 
Allnding  more  especially  to  Hantsen'a  recent  re- 
learohes.  which  have  led  to  auoh  important  resolta. 
The  differentiaUoa  of  yeast  ia  an  eioeedingly 
Interesting  field  for  experiment,  and  aome  ot  the 
t ._  _i...^__ii,   —  be  very  easily  coltivaled 


lisboratory 
)urtOD-on-Ti 


Club,  by 


S0M2  OF  THE  CAUSES   07  TEAST 
DETERIORATIOH. 

rplIS  following  extracts  from  a  paper  read  at 

Mr.  (.1.  G.  Matth_  _.  ._  _  _. 
ivrfiii  ountribations  to  a  stndy  ol  tbe  yeast  fungi. 
In  the  first  place  It  would  appear  desirsble  to 
■rni-i'ler  the  Saccharomi/ces  family  in  relstiou  to 
.liifu  astnral  surrouadiagB,  patting  aside  for  the 
□<irnt-nt  the  artificial  sdapcation  ot  one  or  other 
.-Jiii'ty  to  the  prodaction  of  alcoholic  liquids.  We 
..iW  to  deal  with  a  olasa  of  very  lowly  organisms, 
?iioli  mdivldaul  a  simple  Dell,multiplyiDg,  ass  rule, 
py  LKiiidistinot  methods — gemmation  and  sporuls- 

iK.  ^ind  ulilistng  aay  opportunity  of  aeoariug 
^'.rt.Liii  forms  of  noutiabment  from  fruits,  bo.,  on 
..1    wliiob    they    are  carried  fortoitonsly   by  air- 

nK><l<''>f  lite,  and  one  deaoiing  a  coDaiderablc  degree 
if  burdihood.  more  eapeoially  as  it  baa  beendemon- 
imiiflby  Hsnssen  tbal  Oaccharimyai  ceOs  may 
fy..-,i.i  months  in  a  state  ot  quiesoeuce  Id  tbe  earth, 
mil  [lien  sustain  a  free  exposure  to  air  aad  moisture 
irrviiitie  to  their  appearance  aa  aotive  ferments  on 
[[lilt  trees  in  tbe  autnmn.  From  what  we  know  of 
f-antt  in  its  natural  oondition,  the  main  dedactioua 
■ji  be  drain]  from  its  mode  of  life  are  the  follow- 
in<;  :_Tbat  a  supply  of  aiygen  is  usociated  with 

ELi<:r-h  irine  juioea  ot  vegetable  products,  whioh  OOD- 
^>iri  nitrogenous  sad  mineral  matters  ;  in  fact,  all 
UiB  siibsUnoes,  except  free  oitgen,  necessary  for 
tlic  ttU  envelope  and  the  protoplasmic  contents  ;  as 
Jill,  apeakiug  very  geuerally,  does  the  saooharine 
itrjut  of  malted  oeraals.  It  hardly  oonoems  us 
itii-  10  inquire  as  U>  the  evolution  of  the  SaccAaro- 
I'li'  -c>.  That  they  bear  a  otoae  relatioushipto  the 
ii.i»ltlB  ia  almost  beyond  question,  and  it  is  more 
Miiin  likely  that,  u  we  know  them,  they  are  retro- 
re  there  only  one  Saccharom^eti,  and  that 
iLe  of  fermenting  tha  more  oommunly  occurring 
a,  there  would  doabtleta  be  little  difficulty  in 
iig  the  ferment  pare ;  bat  there  exist  so  many 
t^a  of  Sacchnromycrs  in  nature,  aed  they  bold 
[>wn,  in  some  oaaea,  so  strongly  against  each 

.that  it  ii  not  surprising  Chat  a  variety  ol 

fermi.'iita  sre  preaent  iu  moet  samples  of  yeait,  sod 

if  what  is,  perhaps,  regsrded  by  the  brewer  ai 
in   the    obaraotec  uf  a  fermentable  liquid 


iii/L-:i  apkulatiu  ar'iwt  readily  in  grape  must,  but 
mly  \rilh  difficulty  in  beer  wort,  even  when  freely 
^MU'u  therein,  A  natural  selection  has  doubtlesi 
^.tli<:'n  place  in  the  oase  of  brewers'  yeaat,  whioh 
i^i  may  be  regarded  as  an  educated  and  modified 
Fiinii  from  apontaneons  or  air-town  fermentation,, 
iiil  .ill  ordinary  yeaita  oontain  a  preponderating 
,iiintily  of  thia  selected  form.  Nevertheless, 
VI'  iiLf  thst  appear  pure  and  homogeneous  may,  and 
,  _   ,.ii.j„  — ..;„   •„...  n.  fi— rfifl..ri.ni  ,peoiei 


i  ■■.ciaroinjcMOt  different  degr 
'i:iir,iiug  to  the  nature  uf  the  procets,  and  theK 
)'t  :ict  are  often  almost  identioAl  in  appearance, 

iriiiontstive  aoCioa,  and  it  ia  not  until  an  abnormal 
.Ti'i  ntage  of  one  or  other  kind  appear  that  the 
rvj'iica  of  these  foreign  ferments  is  essily 
I'Lii'instrsble,  though  tome  time  before  this  f- 
I'.i.nt.  msy  exhibit  peouliarities  and  irragalariti 

h^n^lisb  brewers,  perhaps  more  than  their  cc 
;,  IV-  in  other  oountriet,  pursue   methodi  whi 
tnil  to  euoonrage  tbe  development  ot  more  th 
ne  kind  uf  Saccharomycei,  and  granting  that 
fl.-.'Eluu  could  be  made  of  a  typical  cell  auited 
..,-fi   mode   of   fermentation  carried  out   in   tl 
iihtntry,  the  preaent  conditions  of  the  process  would. 
I.  ,'i^'ulcat«  a  frequent  produotion  dc  iiodo  of  lh« 
vi'io.kl  yeast  to  replace  the  degenerati 
ir.ill  experiments  lu  oonnactiun  with 
II'  l>iiiag  oarried  on  in  England,  and   . 
iiuiot  fail  to  be  of  tbe  higheet  interest  praotioally 
ikI  iiiiautiBoally.     On  tbe  Coutineat  tne  prudi 
ion  ai  pure  yeast  is  a  thorcughly  estsblisbod  fa 
□d  a  well-kuDwa  Oontineutal  brewer,  whom  I  h.._ 
be  gied  fortaiw  to  meet  lODie  days  ago,  informed 
DC  tiwt  It  WM  bMoauag  ft  widely  esteoded  braoch 


Pasting  on  now  to  tern 


.    _.  ctthsttheoiygenationof  yeast, 

ind  of  the  liquid  into  which  it  is  lotrodnced,  are  a 
iraetiual  neoeiaity  ;  tha  amonnt  of  sugar  broken  Dp 
)y  yeaat  being;  within  certain  limits,  a  mesaare  at 
;be  oxygen  originally  abaorbad  by  the  ferment 
vhilat  in  a  resting  state,  though  the  respiration  of 
ixygeo  and  the  deoomposltion  of  sugsr  are  asanredlj 
dietinct  (unctions.  I  oanuot  allow  the  theory  that 
t  is  on  account  of  the  interne  avidity  for  oxygen 
hat  yeast  breaks  ap  tugar.tor  were  it  so,  surely  tbe 
'east  wonld  auimilate  more  oxygen  than  it  doe*, 

ndnotyieldupnearlythe  wholeof  Itintheform 
it  excreta— that  is,  as  alcohol  and  carbonic  acid 
gas,  unlets  these  are  not  tbe  immediate  prodncts  of 
'''  decomposition.  1  think  it  ia  mora  liktly  that 
Saecharomycei  family  have  adapted  th ' — 


acoount  of  the 

lubstsncea   can  be 


eadinesa    with    i 
ibaorbed  through  tl 
alcohol  formed  acta  as  a  ttimulns  to  Uie  aotivitj;  of 
the  cell,  cautiug  a  modification  of  subatanoes  exist- 
ing   in    the    protoplasm,  and    at   the  same   time 
euabling  it  to  break  up  and  attimiUte  other  matters 
ita    vicinity.    The    latter    view   would  be  in 
oordance  with  KHgeli's  theory  ot  molecular  action 
itending  to  a  slight  distance  from  tbe  cell ;  whilst 
rmentable  sugars  would,  I  believe,  undergo  de- 
imposition    in    the    cell   interior.      The  aTeohot 
rmed  being  taken  up  very  quickly  by  tha  surround- 
g  liqnid  woold  prevent  an  nndae  eicitallon  of 
the  celi  until  a  oertain  percentage  was  arrived  at, 
nd  tu  the  oases  of  tbe  lighter  gravity  ales  this 
ould  only  be  coiacident  with  the  dlaappearauoe 
t  the  greater    part  of    the  fermentable  matter. 
Lssnming  sncb  a  stimnlating  effect  of  the  alcohol 
)  be  >  possibility,  it  would  help  to  explain  tha  rise 
t  temoerature    as    fermentation    progreates,   for 
ion  ot  this  heat  results  probably  from 
king  down  ot  sugar,  ic,  there  mtist 
be  a  Borreeponding  loss   ot   energy   bj  tbe  yeast 
whioh  would  weaken  its  action  nnless  reiatoroed 
by  the  alcohol  atimalus,  tha  rise  of  temperature 
being  very  likely*  oonsequent. 

Speaking,  again,  ot  atration  or  oxygenation,  I 
should  say  thst  yeast  from  quick  ferine nlatloos 
with  advantane  a  Tery  thorongh  expoture 
ceding  fermentations, 
lort  hut  oampleta 

__^ _  _     These  conditlona 

are  certainly  found  in"  the  Barton  system.  With 
mcdinm  and  slow  fermentatians,  caosed  by  their 
curresponding  ferments,  initial  al^ration  does  not 
em  to  be  qnite  so  important;  the  fermenting 
guids,  especially  in  the  este  of  tha  Scotch  and 
iirktbira  systema,  receiving  anppliea  ot  oxygen  in 
itail  by  routing  and  pnmping,  whilst  a  low  pitch- 
n  heat  and  oonaaqnent  attemoeration  combine  to 
lodify   the  activity   of 


thoQgh  a 


Ir  before  being ... 

the  worts  also  benefit  by  a 


_    __     ...     .  that  to 

faat  fermentation  with,  for 

wuald  ba  about  the 


same  thing  as  to  eioect  the  pertori  . 

horae  from  the  animal  drawing  a  brewer's  drsy, 

and  the  converse  tppliea  equally. 

Agooddealot  ligbchaa  been  thrown  by  Haydnck 
on  aome  of  tbe  conditions  determinine  the  welfare 
of  yeast,  by  tracing  the  oonnoction  between  tha 
amount  of  nitrogen  it  oontains  and  ths  termenta- 
live  ospsoity,  the  oonolusions,  broadly  stated,  being 
these :  An  iacieasad  nitrogen  percentage  is  ac- 
companied, as  a  rule,  by  increased  fermentativa 
power ;  bat  that  after  a  oertain  limit  it  diminishes. 
Again,  yeast  takes  up  nitrogen  in  proportion  to  the 
amonnt  of  this  constitnent  exitting  in  the  wort, 
and  will  take  up  more  st  a  higher  Iban  at  a  lower 
temperatnre.    Now,  au  a«eemont  can  ba  arrived 

vigorona  aotion  of  a  quick  fermentative  yeast  in 
wurt*  produced  by  water  of  grest  permanent  hard- 
ness. Reverting  to  the  fact  that  s  gypsum  water 
ia  capable  of  dietalving,  or  canting  to  be  distolTed, 
a  mttoh  larger  quantity  ot  ooagulable  albumenoids 
that  an  ordinary  soft  water  will  do,  and  assuming, 
what  ia  very  probably  tha  case,  that  anoh  bodies 
or  their  derivatives  are  well  adapted  for  yeast 
re  stable  forms  of  nitrogenous 
leas  proportion   than   in  soft- 

astimilsble  matter  for 

J , than  a  set-off  against 

1  retarding  infloenoea  as  may  be  exerted  by 
e  of  the  mineral  matters  present,  such  ■• 
snm  and  magnesic  snlphsle.  The  accelerating 
ot  of  other  salts  may,  however,  he  an  adeqnat* 
ipeosatioD  in  itself.     Sow,  If  qaiok  jaast  b« 
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csrcied  tbrough  oonBBcntivE  worts  of  high  BrsTity, 
II  maiked  deterlocatioa  ensuci—owing,  doubtleii, 
to  a  repleted  stiite  of  tbe  ferment.  It  hni  hecome 
M>  mh  in  protoiilMinioooiiatitueDtBthati 


mnlat] 


'mt,  Bud  it  it  quite  {)QBBiblc  that  id  aitdilion 
oellaaTe  alcohditcd  or  partiallf  aaphyiUted.  Such 
deteriorated  jfeast  may  be  rcilored  to  aotivity  by 
fecmeDtatioD  in  a  comparatively  ireak  wort,  and  it 
is  a  fair  reuoning  that  the  aarplnt  cell  coaatiLuenta 
«e  pMsed  intu  new  celli  without  drawing  rutirely 

wonld,  of  oourae,  leqaira  lery  carcfal  and  eiaot 
iniettigatioD  to  diacOTet  the  beet  working  per- 
oeatage  of  uitrogen  for  each  type  of  yeut  niea  in 
ifais  kingdom,  and  keep  it  up  to  the  atandard  ao 
•atabliihed.  Bat  it  would  be  only  oootruUiDg  one 
iDOaenoe  uf  mauy. 

The  visible?  deleitoration  of  yeaat  by  the  aoeea- 
lioD  of  bacterin  ia  ■  matter  of  high  importance. 
All  through  the  (iroceea  air-borne  geima  are  b«ii>g 
oonveyed  into  the  product*,  nod  vihea  the  oppor- 
tnnity  arrivc-a  (hvy  take  effeot,  aod  this  opportnaity 
iMKurt  when  the  vitality  of  the  yeaat  baa  been 
lowered  ;  for  a  healthy  fermentatiun  precludei  thei 
development.     Bacteria   t'- ■--  "-"-   


e  both  ci 
Wher. 


matariala  aod  pruBos  are  good,  and  the  yeut  clean, 
air-borne  gernia  are  of  Utile  conaeqnauce ;  a  mak 
thatehowamDutdeairieain  itself  the  cause  of  mole 
troDble  than  vuuld  be  given  by  spores  or  bacteria 
BDiviTing  cbe  boiling  ia  copptr,  and  in  tbe  same 
way  a  contaminated  yeaat  carrica  ita  charaotot 
stamped  on  It,  and  will,  apart  from  the  organisms, 
prove  an  inferior  ferment.  Bacteria  aeMiciaied 
with  nnolcan  vchmIb,  snob  »  Sarc'an   and  IlaciUui 

thiogi.  Other  organismi  are  aleo  Bsaoeiated  with 
tbe  aame  thing  ;  but  the  cooneotion  of  those  given 
with  analeanliaeea  w,  1  think,  fairly  clear. 

There  are  some  abnormal  fermentationa,  which 
are  the  mare  iuttrestiog  on  accunot  of  the  cauaea 
being  by  no  mtaus  plain.  One  of  these  is  tbe  buil- 
ing  or  bladdery  fermentation,  which  is  aanally 


aaoribed  tn 


not    alwi 


pbenomenon,  which 
good  quality  set  wiih  an  average  yeast,  I  am  io- 
DliD«d  to  tliink  that  It  is  dne  mainly  to  want  of 
diygenatioQ  of  yeast  and  wort  causing  a  aluggiab- 
naai  of  tbe  ferment,  whiob,  instead  of  being  in 
■napensioD  in  the  wort,  thereby  inoretaiag  its 
visooaity,  is  giving  otf  gaa  at  tho  bottom  of  tbe 


bisdderj 


■arlijiliy 
bei=r,  aa 


it    appmaabaa      oomplatiOD, 
ohaiaeter. 

Another  very   onrioD      ." 

from  tbe  unpleaeant  nuoolations  connected  with 
more  or  less  prunounced  evulutioa  of  eaipbuietKd 
hyfitogen  geutriiUy  io  the  ' -''■ '   '    ■ 

■omB  marked  tnatancesor  thi 
oooQirenoe,  and  could  have  no  apparent  detect  io 
maiefial,  method,  or  pitch  iog  yesKt,  and  yet  1  think 
it  ia  u>  Uifl  yeast  that  one  should  Imik  fu 
idanation,  m^kitig  only  an  exception  aa 
mlphnred  hops  or  bisntphite  oontaitiiDg  fypo- 
•nlphitea,  both  of  which  might  cause  il.  Asrega-^- 
ttae  oasB  of  etench  1  have  mentioned,  I  can  o 
offer  a  theory  based  on  a  few  observations. 

with  me  that  tbeae  fermeatatioua  generally  oocar 

ia  the  autumn,   a  time  of   the  year 

material  Isold,  tbe  atmoapheric  tenipti 

and  when  organiims  abound  io  the  ai 

tending  to   modify   tbe   ferment   in   rei<pect   of 

nntritton and aiiration.     The  activity  iimai   '     -"' 

■ntheexternsl  heat;  but  tbe  want  of  oxjge 

the  jeaat  to  break  Dp  bodies   containing       .„     , 

and  possibly   umougit  these  are  rulpb^tc*  wUicb 

t  mnet  admit  thut  tbecu  are  other  plansible  theories 
bat  I  will  out  enter  into  tbem.  Tbe  ttinking  frei 
of  alei  in  Da*k  is  usually  accompanied  by  tbe 
growth  of  a  apeciGo  ferment,  Snccli-iromsca  illip- 
toideui,  though  what  determinea  the  appi  ~ 
Uii(  organiim  is  not  clear. 

A  few  remarks  ua  the  storage  of  pitch 
Very  oool  ressiU  in  a   clean  cool  place 
■    "■  '    '         re  especially  BO  i 


It  i. 


ted   the 


sir  of 


Mglect  of  thorough  oleaniiaesi.  uue  casi 
eneoantered  will  illustrate  this.  Mv  attnn 
mlled  to  the  state  of  a  water  tank  lucd  f<.i 

pnrpoaes  iu    a  tun-bonte.    Tbe  water  id  .. . 

badly,  although  it  hid  been  reeently  renewed.    Oa 

bottom  conatsting  of  baeierii  and  yeast  cells, 
atained  blajk  by  contact  with  iron,  the  wbole  mass 
wai  develipuij  aalpbaretted  hydrogen  freely. 
The  yeaat  and  bsuttrii  had  miinly  come,  1  should 
■ay,  from  tha  air  of  tbe  place,  and  bad  fallen  into 
tliB  tank,  which  had  ■  cover  cooiistiag  of  ■  few 


ected  will  be  the 


meral  character  of  English  beer,  s! 
1  the  same  terms  with  Lsger  beer,  a 
I  tbe  digeation  of  all  claaies. 


nSKPTJI.    AMD  SCIBHTIFIC    MOTES. 

L.  ROTCH  hae  pDbliahed  tbe  results  of 
the  obierrations  made  at  the  Blue  Hill  Meteoro- 
lugioal     Observatory,      Karfotk 


in 


I8SG.     The 


_        _       _  Theabaoluie 

I  shade  was  yi'V  in  July,  and  the 
in  Jannary,  giving  a  yearly  range 
of  106".  The  greatest  daily  range  was  38  2"  oa 
December  'J&tb,  and  the  leaat  1*7°  in  February. 
Tbe  total  rainfall  and  melt«(t  snow  was  46  99in., 
easured  on  13'>  dayi;  tbe  greatest  monthly  fall 
iing  8'Z9iu.  in   February,  aod  the  leaat  i-fi2in.  in 

Mb.  C.  8.  WitKIXsoN,  the  New  South  Wales 

oiernment  Geologist,  reporting  upon  the  seams 

I  eoaJ  pierced  in  the  diamond-drill  bore  at  Uolt- 

utherland.  near  Sydney,  says  that  in  this  bore  a 

depth  of  i.aUTft.  from  the  surfsoe,  or  2,175ft,  below 

'—el,  has  been  atUined.    This  is  the  deepest 

id-drill  bore  in  Ausrralia.    The  diameter  of 

0  to  a  depth  of  500ft.  is  3|in.,  and  below 

ipth  it  is  Sin.      The  strata  passed  through 

of    Hawkesbury    sandstuDe,    6a3ft.    Gin.; 

saodsloae,  and    coogtomerates — tbe  upper 

consisting    ohieBy    of    chocolate-coloured 

-I,&7aft.  ain.  T  upper  seam  of  coal  4ft.  2in. ; 

aandslone.  and  conglomerate    C&ft. ;  luwer 

of  coal.  Gft.  3ia. ;    black  shaly    eandatone, 

6ft.  II  in. 

Black  DjrefDB  of  Ivory. — To  dye  ivory  black 

must  be  iuimersed  forsii  hours  in  nitrate  of  iron 

of    13'    Twaddle.       In  taking   it    out  again    the 

ess  liquid   should  be    allowed  to  drop  oil,   the 

ides  washed,  and  afcerwarda  placed  into  a  warm 

logwood  bath  of  14a'  F.     The  specific  gravity  of 

"-- latter  may  be  abant4i'' Twiddle.     Before  the 

ivory  is   placed    into  the   logwood    batb  l^ox.  of 

ordinary  washing  soap  is  ad  led  to  every  SOIb.  of 

vory.    Tbelvorymust  "    '    ■' 


ined  1 


■  ired 


isity.  If  tha  blacU  is  nut  deep  enough.  . 
!  must  ha  Ukcn  from  the  bath,  rinsed,  and 
wards  placed  in  a  solution  of  acetate   ofiron 


:er  iu  which  s  sufficient  quantity  of  chalk 
■n  added  to  form   a  i    "  "    -  -    ■  *        -    ' 
lied     stirring.     After 


milky  conaisteney   bycon- 
!T     the     ivory     has    beer 

0  deaden   the  free 

1  que  lit!  y  treated  is 


■  treatment.— rAi  I)i/rr. 

Indian  Semedr  tor  Tapeworm.— Dr. 
G.  H.  Hurria  writing  to  The  l.ivcil.  from  Rimla, 
lays  : — In  reply  to  a  oorrespundent's  letter  atking 
For  a  remedy  for  the  cure  of  lamia  solium  In  a  case 
ID  which  male  fern,  koneeo,  and  pelletein  had  each 
and  all  been  tried  uDiuoc<«sfDlly,  may  I  anggesC  to 
hiia  to  try  the  powdered  seeds  of  JimMla  riSej, 
called  by  the  natives  "bao-birang"?  If  your 
correspondent  is  nnable  to  procure  theae  eeeda 
from  any  druggist  in  Lnndon,  and  will  place  faim- 

fnt  him  in  the  way  of  getting  any  quantity  of  them, 
have  used  this  drug  fur  the  past  four  or  five 
in  oasen  of  tapeworm  amongst  Bnropeani 
itives  with  good  results,  and  ii  is  a  favouriu 
1  remedy  in  this  disease.  I  have  nauallj 
' —  to  tour  dr3chms[or  even  more)  ol 


ing,f. 


later  wi 

latter  I  have  1 

the  seeds  tbeniselves 

'a'te.'"'^h™o°aawJ; 


l!sz< 


iably  necesi 
gative.     Th. 

■  fligbllyar 


uuple, 
principle 


.uld  b. 


dated  it 


.sked  Dr.'  Warden, 

liumock,  in  his  recent  work  on  th 
dedicB  of  Western  India,  mentions 
of  tbe  iitiMin    ribti  are  largely 


lid  be  given 

latably.     1  have 


.oGer 


any.  a 


1  the 


lugrci 


ronoh  for  tbe  efficacy  of  this  when  given  in  fu 
loses,  repeaWd  every  morning  if  necessary,  and 
bave  never  seen  the  slightest  ill  eSects  follow  i 


SCIENTIFIC    NEWS. 


THE  eolipse  of  the  son  on  Angnrt  19  wiU 
bave  it9  greatest  doration  n  little  to  tlia 
south-east  of  Lake  Baikal  in  Siberia,  where  it 
will  lu8t  for  nearly  four  minnlea ;  bat  tiie 
majority  of  tbe  obsarver^  will  be  located  in  t^ 
*  ■  ty  of  Moscow.  Father  Perry,  it  will  b« 
nbered,  is  one  of  tbe  Eogliah  obserren, 
and  as  he  ia  a  Jesuit  as  well  as  an  Bstronomer, 
special  leave  had  to  be  obtained  for  his  entry 
intoRuBsia,  throngh  the  good  offioei  of  Sir  R. 
Morier.  The  American  astronomers  have  all 
passed  throngh  thia  ooontry  <■«  route  to  Bnsaia, 
and  the  majority  will,  on  Uieir  retnm,  stay  for 
the  forthcoraicg  meetiog  of  the  Britub 
AsBOoiation,  nt  Manohesteti  which  commence* 
on  the  3lBt  iaflt. 

The  Afitronomiachp  GeselUchaft  bolda  it* 
twelfth  meeting  at  Kiel  oa  AagoBt  auth  soil 
31b'  It  meets  in  alternate  years,  the  last 
being  nt  Geneva  in  1885. 

W.  H.  Pickering,  of  Boston,  Mass.,  wto 

observed  the  total  solar  eclipaa  last  year  li 
Grenada,  West  Indies,  has  communicated  some 
to  Sciince  in  order  that  they  may  be  of 
observers  of  the  approaching  eclipse.  It 
was  found  that  by  using  rapid  gelatine  platea 
nnerpoaure  ot  one  or  two  seconds  was  anffident 
to  show  the  details  ot  the  inner  corona  satis- 
faotocily  with  an  ordinary  telescope  lens.  Witt 
a  portrait  lous,  the  ratio  of  whose  apertura 
to  its  fooOB  was  as  one  to  five,  the  earn e  eiposuia 
showed  the  outer  corona  satiafactotilj  as  far  aa 
a  distance  of  15'  to  30'  from  the  limb  of  the 
moon.  Beyond  that  the  light  waa  very  de- 
cidedly fainter,  and  was  ahown  beat  by  e«po- 
sares  of  from  eight  to  forty  eecondi.  Thi 
oorona  showed  tbe  usual  short  rays  proceeding 
from  tha  sun's  poles,  and  from  the  sontii- 
western  quadrant  a  vary  cooapicnona  ray, 
appearing  like  a  hollow  cone,  projected  to  * 
diatanoa  of  about  Sff.  A  number  of  promin- 
len  near  the  equator  on  both  side* 
ot  the  moon  ;  but  tbe  most  coaapiououa  DM 
situated  in  the  north-western  quadrant.  It 
fitendcd  to  the  height  of  about  100,000  mib* 
and  had  apparently  a  somewhat  spiral  strne- 
ture.  Tbe  spsotni  of  the  variooa  promiuenoil 
were  shown  vary  clearly  by  the  priemilie 
camera,  In  the  tqoatorial  cues  the  hydrogfn 
aod  H  and  K  lioea  were  prominent,  auperpiwfti 
on  a  background  of  continuous  spootnun  ;  but 
in  the  large  prominence  the  hydrogen  linW 
were  absent,  althongh  the  H  and  K  lines  we« 
strongly  marked,  'ihe  position  ot  the  maii- 
mum  density  in  the  con tinaons  spec trum  of  Um 
prominences  was  found  to  be  quit«  di&er'iit 
from  that  of  the  corona;  in  the  former  it  il 
not  far  from  G.  whilst  in  the  latter  it,  lies  be- 
tween O  and  F.  A  large  number  of  persona 
observed  the  abndow  Innda,  which  appeared 
before  and  after  totality.  The  general  remit 
of  their  obserTations  indicated  that  the  iHOtli 
were  about  Tiin.  wide  and  Sin.  apart,  that  tbef 
were  coloured  like  the  epectrum,  and  that  tl^y 
moved  with  a  valooily  comparable  with  thald 
an  eipresa  truin — at  all  events,  much  iuiit 
than  ft  man  could  run.  Before  totality  ih* 
bands  lay  N.  Vi'  W.  and  S.  12=  E,,  and  travelled 
west  ;  after  totality  they  lay  S.  60'  E.  and  S. 
W  \V,,  and  travellei  north-west. 

The  programma  ot  tho  long  exQuruioQ  of  tbe 
Oeologists'  Association  from  August  tj  to  13  bu 
beau  issued  iu  pamphlet  form  with  geologiial 
illustrationa  of  tha  principal  spot*  to  be  visited, 
and  three  payiers  recently  read  before  ihi! 
Aeaociation — viz., "  On  tha  Geology  of  Comirsll. 
with  special  referenoa  to  tbe  Long  EscnrBion." 
by  J.  H.  Collins  ;  "  Tha  Basic  Igneous  Rocks  of 
Cornwall,"  by  J.  J.  Harris  Teall ;  and  -  Note  on 
the  Pliocene  Bed  of  St.  Erth,"  by  Robert  G. 
Bull.  'Io  those  interested  in  geology  tbe 
excurttiou  will  be  something  monj  Lhan  ■ 
pleasant  week's  outing. 

Mr.  J.  T.  Cnnuingbam.  M.A.,  F.R.S.E,.  Felloir 
ot  University  College,  Oiford,  who  has  been  for 
some  time  engaged  in  the  work  of  the  Scottiib 
Marine  Station,  has  been  appointed  to  the  poK 
of  natatalist  to  the  Marine  Biological  Aisocia- 
lioa.  whose  laboratory  at  Plymouth  is  being 
rapidly  oom plated. 

The  report  ot  tha  Edinburgh  CommittBe  on 
the  Etiology  ot  Scarlet  Fever  made  to  ih> 
Wedioo-Chirurgieal  Society  of  that  city  "  ''" 
20th  ult.,  ia  only  a  preliminary 
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Tftke  one  or  more  trftoflits  of  Stan  given  in  the 
Nautical  Almanac.  [POEM  TbansiT  1.] 

Then  RA  of  Star  —  observed  time  of  transit 
fX>rreeted  for  errors  s  the  clock  error. 

Correct  the  observed  times  for  all  errors  [see 
Note  Book  for  errors,  Table  I.,  and  Form 
Transit  9.] 

Subtract , each  corrected  time  from  the  RA  of 
each  Star. 

The  mean  of  the  remainder  is  the  Clock  error, 
+  if  slow,  —  if  fast. 

II. — Tojind  the  right  ascension  of  a  Star  or  other 

object, 

Bv  its  transit.        [FORMS  Transit  1  and  9.] 
Observe  iU  transit.  [FORM  TRANSIT  l.J 

Then  RA  of   Star  =  observed  time  of  transit 

oorrected  for  errors  -f  clock  error. 
Correct  the   observed  time  for  all  errors  [see 

Note    Book    for    errors,    Table    I.,    and    Form 

Transit  9.] 
Add  the  clock  error. 
Sum  =  RA  of  star. 

For  Determining  Longitude. 
Name  of  Star 


188 

h.    m.    8.       h.    m.    s. 


RA  of  Star  • 

{N.A.  pp.  367—396) 
Transit  t= 

Clock  error  ^ 

Mean  b 

h.    m.    8. 
Obierved  transit  of  Moon*s  limb  = 

Clock  error  ■= 

Appsrent  RA,  Local  = 

Apparent  RA,  Greenwich  = 

NM.  pp.  367—396)  

Moon*B  Variation  in  RA  c= 

Seconds  in  Ih.  »  36C0 


Variation  of  Moon*s  RA  in  Ih.     b 
NJi.  pp.  367—396)      = 

=;  Long,  in  seconds 
Computer. 

III.— Tb^nd  the  Ixyngitude. 

By  transits  of  the  moon,  and  stars  of  known 
position. 

[Forms  Transit  1  and  lo.] 

Observe  the  transit  of  the  moon's  bright  limb. 

[Form  Transit  l.j 

Observe  the  transit  of  one  or  more  stars  cul- 
minating about  the  eame  time  as  the  moon. 

The  object  of  taking  the  transits  ot  stars  is  to 
eliminate  the  effect  of  instrumental  errors,  and  error 
in  rate  of  clock,  which  affect  the  transits  of  moon 
and  stars  almost  exactly  alike. 

[N.A.  pages  367—396.1 

Then  the  time  of  transit  of  moon's  limb  corrected 
for  clock  error  as  shown  by  star's  transit  ( =  appa- 
rent RA  at  local  transit) — apparent  RA  at  Green- 
wich transit  =  variation  of  moon's  RA  in  the 
interval  between  the  two  transits ;  and  the 
variation  in  1  hour  :  1  houi  : :  observed  variation  : 
longitude. 

Subtract  the  observed  time  of  transit  of  each  star 
from  its  RA,  and  find  the  mean,  giving  the  clock 
error. 

Apply  the  clock  error  to  the  observed  line  of 
transit  of  moon's  limb,  giving  its  apparent  RA. 

Subtract  the  apparent  RA  at  Greenwich  transit, 
giving  the  variation  in  the  interval  due  to  differ- 
ence in  longitude. 

Multiply  by  the  number  of  seconds  in  1  hour  = 
3,600. 

Divide  by  variation  of  moon's  RA  in  1  hour  of 
longitude,  giving  the  longitude  in  seconds  of  time, 
or,  using  logarithms  for  the  latter  part. 

Add  arith.  comp.  log.  motion  in  lb. 

log.  observed  difference, 
log.  Ih.  =  3,600«. 

Sum  =  log.  longitude  in  seconds  of  time. 

The    Transit  Circle:   Its    Errors    and 

Adjustments. 

This  instrument  consists  of  a  transit  instrument 
with  an  accurately  divided  circle  attached  to  its 
axis  in  erder  to  read  off  the  zenith  distance  of  the 
observed  object.  The  circle  should  be  exactly 
centred  on  the  axis  and  move  in  the  plane  of  the 
meridian,  and  should  read  zero  when  the  telescope 
is  pointing  to  the  zenith.  These  requirements  can 
never  be  exactly  fulfilled,  so  the  errors  must  be 
found  and  allowed  for,  or  otherwise  eliminated. 

L — Error  of  Centring, 

Due  to  the  circle  not  being  triUy  centred  on  the 
axis.  This  error  is  usually  small  and  is  eliminated 
by  reading  the  circle  by  means  of  two  or  more 
verniers  or  microscopes  at  the  opposite  ends  of  a 
diameter. 

II. — Index  Error. 

Due  to  the  circle  not  reading  zero  when  the  tele- 
scope points  to  the  zenith.  To  determine  this  error. 
1.  B^  reflection  from  mercury.  Observe  the  re- 
flection of  the  wires  from  mercury,  and  bring  the 


principal  wire  and  its  image  to  coincidence.  The 
circle  reading  is  the  error  in  question.  2.  By 
transits  'by  reflection.  Observe  the  transit  of  a 
star  by  reflection  from  mercury,  and  again  the  next 
night  directly,  or  observe  the  star  when  on  one  side 
of  the  central  wire,  read  the  circle,  and  then 
rapidly  observe  it  on  the  other  sine  direotl^r, 
intersecting  it  each  time  by  the  principal  hoii- 
zontal  wire.  The  90^ — half  the  sum  of  the  two 
observed  zenith  distances  is  the  error  in  question. 
It  is  applied  to  readings  of  zenith  distance  aooord- 
ing  to  its  sign. 

To  Determine  Latitude. 

{By  Transits  above  and  below  Pole  ) 

188 

Name  of  Star 

Observed   zenith   dis- 
tance above  =  do.  below  = 
(mean  of  both  verniers) 
Refraction    =       '    "                 do.  =     '    '' 
Index  error  =  do.  = 


Total  correction 

True  zenith  distance 
Ditto  below  pole 


Zenith  distance  of  pole  = 


do. 


do. 


90 


Latitude  = 

Compnter. 

To  Determine  Latitude. 

{By  Transits  of  Known  Stars.) 

188 

Name  of  Star 
Observed    zenith  dis- 
tance =  = 
(mean  of  both  verniers) 
Refraction    as 
Index  error  = 


f    « 


Total  correction  = 

True  zenith  distance  = 

Declination  = 

Latitude  = 

Do.  from  other  star  = 


Mean  » 

Computer. 

Problems  in   tue   Use   of  the  Transit 

Circle. 

I. — To  find  the  Latitude. 

1.  By  transit  of  a  Circumpolar  Star. 

[Form  Transit  11.] 

Observe  the  transit  of  a  Circumpolar  Star  when 
above  the  pole,  and  again  when  below  it,  and  note 
the  Zenith  distances. 

Then  ^  sum  of  observed  distances  corrected  for 
errors  and  refraction  s=  co-latitude. 

Correct  the  two  readings  for  Index  error  and  any 
other  special  errors,  and  for  refraction. 

Divide  by  2  given  Zenith  distance  of  pole  =  co- 
latitude. 

Subtract  from  90°. 

Remainder  =  Latitude. 

2.  By  transits  of  Known  Stars. 

[Form  Transit  12.] 

Observe  the  transits  of  one  or  more  Nautical 
Almanac  Stars,  and  note  the  Zenith  distance. 

Then  observed  Zenith  distance  corrected  for 
errors  and  refraction  +  Declination  s  Latitude. 

Correct  for  Index  error  and  any  other  special 
errors,  and  for  refraction. 

Add  the  declination  North  of  Star  to  the  cor- 
rected Zenith  distance,  giving  the  latitude.  If  Dec. 
is  South,  subtract. 

II. — 7b  determine  the  Declination  of  an  Object, 

By  its  transit.  [Form  Transit  12.] 

Take  one  or  more  transits  of  the  object,  and  note 
the  Zenith  distance. 

Then  Latitude  —  observed  Zenith  distance  cor- 
rected for  errors  and  refraction  b  Declination. 

Correct  for  Index  error  and  any  other  special 
errors,  and  for  refraction. 

Subtract  the  mean  of  the  obserred  Zenith 
distances  South  from  the  latitude.  If  Uie  ZO  be 
North,  add. 

Remainder  is  the  Declination  of  the  objeoi. 


might  be  obtained  by  »  method  limpler  and  mote 
of  a  mere  mechanical  process.  I  would  illnmine 
the  picture  to  be  reproduced  •ucceeeively  with 
lights  consisting  respectively  of  the  three  primeiy 
colours,  regulatms;  the  exposure  aooording  to  their 
actinic  power,  and  thus  obtaining  three  negativee 
in  whidi  the  portions  of  the  picture  where  th» 
tints  were  that  contained  most  of  the  particalar 
primary  would  appear  respectively  darkeat  ia  eaoh* 
The  illumination  bad  best,  I  should  think,  be  ob- 
tained £rom  a  spectrum  partly^  cut  off  by  means  of 
a  screen.  Coloured  glasses,  giving  snitable  abtorp- 
tions,  might  possibly  be  used  instead,  and  this 
would  enable  a  natural  landscape  to  be  photo- 
graphed. Now,  if  from  each  of  these  three  nega- 
tives positives  were  prepared,  and  those  poeitivea 
were  used  as  slides  for  three  magic-lanterns  illu- 
minating with  a  light  passed  through  those  same 
three  absorption  glasses,  it  is  evident  that  the 
picture  in  its  exact  natural  ooloors  oonld  be 
produced  on  the  screen. 

On  the  other  hand,  the  three  plates  oonld  afbrd 
three  zincs  suitable  to  print  with  proper  i>igment» 
the  necessary  tint,  and  by  successive  printing  with 
the  three  the  picture  would  be  approximately  re- 

Produced  in  its  colours.  I  say  approximately,  for 
have  been  ignoring  the  fact  tnat  a  mixture  of 
pigments  does  not  give  the  same  tint  as  a  mixture 
of  lights ;  and,  secondly,  that  a  mixture  of  the 
three  primary  colours  gives  in  pigments  »  black,, 
and  not  a  white. 

The  first  and  most  serious  objection  might  to 
some  extent  be  modified  by  an  experimental  selec- 
tion of  pigments,  and  also  by  using  a  plate  for 
each  spectrum  colour — though  that  seems  hardly 
practicable.  The  second  objection  can  readily  be 
obviated  by  treatment  of  the  zino-graved  plates. 

Very  probably  these  suggestions  have  before 
been  tried  without  success ;  but  if  not,  they  are 
certainly  worth  trying,  and  I  should  be  glad  Uy 
hear  how  far  anyone  is  successful  who  makes  the 
attempt. 

Huyton,  July  28.       P.  J.  Beveridflre,  BJSc 

^TEOHNIOAIi    EDXJOATION"     AND 
"  FO&SiaN  COMPSTITION." 

[27680.]— The  temptation  to  retort  the  open- 
ing sentences  of  "Shaper's"  letter  would  be 
overwhelming  if  it  were  not  that  his  concluaion  is 
substantially  and  in  part  verbally  mine.  Perhaps 
our  points  of  view  would  approximate  more  nearly 
if  he  (and  Mr.  Gobert,  too)  could  clear  his  mind 
of  the  notion  that  the  one  end  of  English  states- 
manship is  to  injure  the  foreigner;  but  of  that 
more  anon.  Neither  does  any  queation  of  copying 
foreign  practice  come  within  the  scope  of  my  argu- 
ment, though  I  take  it  that  an  occasional  glance  at 
what  goes  on  outside  our  island  need  not  be  in- 
compatible with  our  self-respect  as  Engli&hmen. 
Nor  am  I  fairly  chargeable  with  the  swamp  of 
labour,  incompetent  or  otherwise ;  the  children  are 
here,  and  the  schoolmaster  has  but  to  make  the 
best  of  them ;  the  doctrine  of  Malthus  is  not  for 
him.  Again,  while  I  cannot  defend  the  un- 
published scheme  of  the  School  Board,  as  I  share 
the  general  ignorance  as  to  its  nature,  what 
"  Shaper "  regards  as  an  admission  on  my  partr— 
namely,  that  a  trade  must  be  learnt  in  a  shop — is 
my  central  contention  and  starting  point,  rather 
than  an  in:idental  admission ;  since  I  am  plead- 
ing for  a  change  in,  and  enlargenient  ox,  our 
system  of  elementary  education^  which  is  quite 
another  thing  than  specialised  trade  instruc- 
tion, for  education  must  be  regarded  in 
various  aspects,  physical,  mental,  and  moraL 
Now,  till  the  last  few  years  the  English 
ideal  of  elementary  education  has  been  that 
whose  oldest  monuments  may  be  sought  in 
such  statutes  and  buildiogs  as  those  of  the  old 
college  at  Winchester,  founded  nearly  five  centuries 
ago  by  William  of  Wykeham.  Regarded  as  a  pre- 
paration for  the  Church  or  Bar,  little  can  be  said 
against  them ;  but  it  does  not  follow  that  the 
attempt  to  stretch  their  methods  into  a  rational 
system  of  education,  enforced  alike  on  boys  and 
girls,  should  result  hapi>ily.  As  a  piece  of  educa- 
tlonal  theory,  it  is  a  mistake  to  set  up  scholastic 
eminence  as  the  one  ileal  of  life  (cf.  **  F.R.A.S.,'* 
p.  509),  when  intelligent  bodily  labour  is  the 
means  of  livelihood,  meaning  thereby  not  earning 
of  wages,  but  actual  production  of  oommoditieiL 
"  in  the  sweat  of  thy  face  shalt  thou  eat  bread,*^ 
and  therefore,  as  well  as  on  othes  grounds,  I  plsad 
for  the  recognition  of  handicraft  at  aoaooL 
Platitude  and  generally,  if  yon  like,  but  so  far  v»- 
sembUng  the  early  stages  of  maaj  u  idm  widait 
has  gone  forth  And  <M»o^Med« 

**Bh«par*s"  '** "^ 


PHOTOaBAVTTBB   JX  OOLOUmtL 

[27G79.]— On  readinsr  a  paragraph  on  tt^ 
jeot  in  the  ENGLISH  MECHANIC^  an  Id 
to  me  whereby  I  think  a  ooloiired  pt 
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«elvei  on^  oommon  gronnd  again,  and  the  only 
-question  is,  Imw  the  three  R*d  and  the  mere  ele- 
ments of  yarioos  sciences  are  to  be  ta«ght.  Is  it 
not  the  fact  that  to  the  great  majority  of  mankind 
science  is  unintelligible,  or  is  not  grasped  to  any 
purpose  unless  associated  with  an  art? — that  is, 
they  learn  by  doing.  In  the  infant  schools  this  is 
recognised,  and  the  first  ideas  of  number  are  ob- 
tained by  coanting  beads  on  a  wire,  and  from  this 
the  elementary  science  of  arithmetic  is  generalised. 
Just  so ;  I  would  have  the  science  of  mensuration 
generalised  from  the  practice  of  cutting  out  a  dress 
or  the  sides  of  a  box,  and  combined  with  these 
would  come  such  geometrical  drawing  as  corre- 
sponds to  written  arithmetic.  Then  surely  ele- 
mentary mechanics  and  elementary  carpentry 
would  illustrate  each  other,  and  the  foundatitms  of 
•chemistry  might  be  laid  in  cookery  or  mixing  of 
paint,  and  glue,  and  paste.  That  it  is  possible  to 
introduce  such  teaching  at  one  stroke,  without  ex- 
periment and  without  trained  teachers,  is  not  pre- 
tended ;  but  that  this  is  the  direction  in  which  we 
should  move  I  cannot  doubt.  You  may  call  what 
I  say  generalities ;  but  science  consists  in 
generalisation,  so  that  is  no  reproach.  With  a 
clear  grasp  of  the  principles,  the  practical  result  is 
just  a  matter  of  tact,  and  it  is  the  fault  of  the 
teacher  if  the  children  are  trained  into  conceited 
amateurs. 

If  the  education  that  is  to  fit  a  man  for  his  place 
in  the  nation  does  not  end  at  school,  none  the  less 
it  ought  to  begin  there;  and  that  training  which 
turns  out  the  largest  proportion  of  quickened  in- 
telligences is  the  best,  wholly  irrespective  of  its 
effect  on  competitive  commerce. 

As  to  this  last,  how  anyone  who  professes  to 
have  studied  the  question  can  speak  of  the  effects 
of  Free  Trade  as  a  simple  matter,  which  Mr.  Gobcrt 
-does  at  the  bottom  of  page  487,  passes  my  com- 
prehension. Why,  he  himself  immediately  con- 
tradicts his  assertion  by  Suggesting  the  teaching 
of  foreign  languages  as  a  factor  in  the  question. 
Is  it  our  blind  Free  Trade  that  gives  a  London 
workman  some  40s.  for  64  hours'  work,  while  his 
fellow  at  Berlin  gets  but  23s.  for  72  hours  a  week? 
And  if  Free  Trade  causes  the  competition  com- 
plained of  here,  what  causes  the  competition  that 
is  complained  of  in  France  and  in  Germany  ?  It 
were  even  easy  to  maintain  that  competition  was  a 
good  in  itself ;  but  in  any  view  the  subject  is  ex- 
cessively complex,  and  it  is  a  pity  to  introduce  it 
into  the  already  sufficiently  difficult  question  of 
education.  The  fact  is,  that  so  far  as  English- 
men have  failed  in  competition,  it  is  less  for  lack 
of  specialised  training  than  because  of  a  certain 
unreadiness  to  take  general  views,  a  certain  want 
of  flexibility— perhaps,  the  "practical"  quality 
pushed  into  a  defect.  But,  on  the  whole,  there  is 
little  evidence  to  show  that  we  have  been  beaten, 
and  not  even  does  the  extreme  cheapness  of  the 
Victoria  reading  lamp,  sometimes  as  low  as  Is.  6d., 
incline  me  to  throw  up  the  sponge. 

We  can't  monopolise  the  work  of  the  world,  and 
if  we  export  we  must  import  something;  if  we 
loan  out  capital  we  expect  good  interest  thereon  ; 
and  if  we  fetch  and  carry  for  the  world  we  are  paid 
for  it.  However  the  account  stands  with  foreign 
nations,  and  whether  we  live  by  trade  or  by  home 
produce,  it  is  the  duty  of  the  teachers  of  the  nation 
to  do  all  they  can  to  make  our  labour  efficient,  and 
the  first  step  thereto  is  to  take  all  possible  care 
that  our  children  have  grown  up  with  trained  in- 
telligences and  serviceable  bodies,  together  with 
habits  of  discipline  and  right  senses.  Platitudes 
and  generalities,  no  doubt ;  but  if  you  don't  know 
what  your  aim  is,  how  will  you  avoid  muddling  the 
details  ?  W.  A.  8.  B. 

[27681.] — In  response  to  the  request  of  "  Shaper  " 
(27Gr>l),  I  beg  to  offer  my  small  mite  of  information 
-concerning  technical  education  abroad,  limited  to 
my  own  experience  in  m^  native  town,  Copenhagen. 
In  many  handicrafts  high  standards  of  perfection 
are  obtained,  and  the  results  are  in  a  very  great 
measure-  due  to  the  excellence  of  the  technical 
school.  It  is  nearly  twenty  years  since  I  was  a 
pupil  myself,  and  although  much  has  been  altered 
since  then,  the  changes  are  improvements  and 
-extensions  of  the  original  plan  which  in  all  its 
main  features  remains  the  same  as  it  was  then. 
The  Technical  Institute  is  a  pre|wratory  school 
io  the  Royal  Academy  of  Fine  Arts  as  well  as  a 
technical  lohooL  Thote  who  wish  to  perfect 
ihemseWei  to  become  artists,  toene  -  painters, 
soulpton.  aiohiteota,  fto^  have  here  olaiaeB  where 
-drawing  in  «U  ito  bruiehei— freehand,  geometrieal, 
penpeottfei  froB  the  pUiter  oaeto,  ftow— ii  tang ht 
to  a  perfecwon  ■•  high  ■•  o«i  be  ettUned ;  model- 
ling In  olajr  and  WIS  ii,alao  tenght  to  intending 
MUplaaL    n«i  WMBsk  »•  daj  oImml  m  the 

I,  1  aU  their  «me  on 

^Imm^  there  are 
it  na^eMtare 


and  amateurs — bring  them  within  the  reach  of  even 
very  slender  purses.  Tuition  is  given  in  turning 
(wood  and  metal),  modelling  in  wax  and  clay,  en- 
graving on  wood  and  metal,  embossing  in  sheet 
metsJ,  chasing  of  cast  metal,  sc  The  teachers  are 
well-known  craftsmen,  highly  skilled  in  their  own 
trade,  every  one  of  them  being  a  tradesman  turning 
out  the  best  articles  in  his  own  particular  trade. 
An  apprentice  in  any  trade  which  can  benefit  by 
development  in  any  one  of  the  above-named  arts 
has  an  excellent  chance.  Under  the  most  proper 
guidance  can  he  here  tackle  such  jobs  as  would  not 
easily  come  within  his  reach  in  his  workshop.  As 
an  apt  illustration  I  shall  quote,  that  it  was,  and 
is  still  no  doubt,  quite  a  common  practice  when  a 
lad  has  got  proficiency  in  turning  to  make  a  head- 
stock  and  a  tailstock.  Patterns  for  castings  and 
forcings  could  easily  be  got  where  everyone  was 
desirous  of  helping  the  lad  on,  and  the  teacher's 
sound  advice  would  enable  him  to  make  as  good  a 
choice  as  possible.  It  may  easily  be  imagined  that 
such  a  headstock  would  become  the  very  pink  of 
good  workmanship ~a  real  labour  of  love.  A  youth 
would  throw  in  all  his  spare  time  for  half  a  year 
or  so,  and  with  just  and  natural  pride  see  his 
handiwork  grow  into  perfection,  and  when  finished 
he  would  not  only  have  an  excellent  tool  but  a  good 
experience  much  more  valuable  than  the  tool  itself. 

Besides  •  these  classes  for  handicrafts,  there  are 
others  in  which  the  commercial  and  artistic  phases 
of  different  trades  are  attended  to.  Such  are 
classes  in  book-keeping  as  accommodated  to  the 
factory  and  workshop,  explaining  builders'  quan- 
tities, plane  and  solia  geometry,  as,  for  instance, 
applied  to  sheet-metal  woricing  or  ironfuunding, 
dbc.  The  artistic  classes  teach  the  pupil  how  to  get 
an  eye  for  the  beautiful  and  avoid  the  clumsy.  A 
coppersmith  might  join  a  class  for  sheet  metal- 
workers. Here  he  will  learn  to  cut  his  material 
according  to  rational  methods;  he  will  become 
acquainted  with  a  series  of  specimens  where  beauty 
is  combined  with  durability  and  utility,  and  will 
learn  that  it  is  as  easy  and  far  more  satisfactory  to 
make  a  beautiful  as  an  ugly  thing.  He  will  not 
learn  the  use  of  tools — that  is  the  business  of  the 
workshop ;  but  he  will  learn  how  to  consolidate 
what  the  workshop  taught ;  his  mind  will  be  trained 
to  guide  and  control  the  work  of  his  hand,  raise 
him  from  mere  rule  of  thumb  to  rational  under- 
standing. 

I  think  that  this  is  just  the  proper  scope  for  a 
technical  school.  I  have  no  faith  in  the  belief  that 
any  and  every  lad  and  girl  ought  to  go  through  a 
course  of  technical  drill.  To  start  with,  it  will  be 
necessary  to  specialise  at  the  very  outset.  It  is 
handy  and  convenient  to  know  the  elements  of 
wood-working :  it  is  pleasant  to  be  able  to  use  a 
lathe.  But  of  what  use  would  be  the  elements  of 
cabinet-making  to  a  shoemak^sr,  or  the  turning  of 
a  table-leg  to  a  tinsmith,  and  it  is  obviously  im- 
possible to  teach  all  sorts  of  trades  to  minds  so 
young  and  in  a  time  so  short. 

I  would  rather  that  the  Government  played 
second  fiddle  in  the  case  of  technical  education. 
It  is  rather  a  question  of  co-operation  amongst  the 
members  of  the  different  trades  themselves.  If 
they  want  to  raise  the  standard  of  workmanship  in 
the  pottery  trade,  the  potters  themselves  are  far 
better  judges  as  to  ways  and  means  than  any 
number  of  baronets,  M.P.*s,  reverend  gentlemen, 
and  the  like^  whose  knowledge  of  trade  and  trades- 
folk is  too  limited  to  command  confidence.  And 
it  would  be  less  likely  that  that  pernicious  system 
of  jobbing  which  mars  what  else  might  be  an  all- 
powerful  institution,  would  get  hold  of  a  private 
enterprise,  as  things  would  be  governed  by  business 
men,  and  not  left  to  the  tender  mercies  of  a 
Government  office  under  no  proper  control. 

Anglo-Dane. 


[27682.]— Let  me  cordially  endorse  «  F.R.  A.S.'s  " 
recommendation  to  *'  Shaper  "  to  read  Mr.  Herbert 
Spencer's  **  The  Man  versus  the  State,"  to  which 
also  might  profitably  be  added  "  The  Study  of 
Sociology  "  by  the  same  learned  writer. 

A  week  or  two  ago  a  very  influential  deputation 
waited  on  Mr.  Goschen  to  urge  the  claims  of 
"higher  education,"  which,  being  interpreted, 
means  the  claim  to  tax  the  whole  nation  to  provide 
colleges  for  well-to-do  people.  Before  Mr.  Goschen 
has  given  hia  reply,  we  now  get  another  demand  on 
the  publio  purse  in  the  shape  of  **  technical 
education." 

It  is  nsdesa  to  guess  what  the  Government  mean 
by  '^teohnioal  education,"  because  they  do  not 
appear  to  know  themselves.  But  it  is  quite  evi- 
dent that  we  are  fairly  on  the  road  to  a  system 
which,  logioally  developed,  must  end  in  complete 
Btate  edueation  of  every  kind. 

Ithoronghlyagree  with  Mr.  Spenoer  that  slavery 
ii  none  the  leai  alavery  beoause  the  victims  vote 
their  own  liberty  away.  Justice  requires  that 
•TOfv  man  ehaU  reoeive  whatever  he  fairly  earns ; 
and  it  alio  veqairee  that  he  ahali  not  receive  what 
ha  doaa  not  eami  Taxing  the  nation  to  teohnioally 
loalar  olaia  Tiolatee  an  essentiid 
Mtioa ;  and  to  the  extent  it  ii  taxed, 
olaaiif.aulaved:  to  that  extent  it 


works,  and  its  earning!  are  given  to  others.  If  the 
State  is  to  provide  the  mechaaioal  olasses  with 
technical  education,  why  shoidd  it  not  provide  the 
medical  classes  with  medical  education,  the  legal 
with  legal  education,  and  the  clerical  with  clerical 
education  ? 

If  it  be  the  fact,  as  contended,  that  education  is 
now  a  necessary  of  life,  it  is  all  the  more  reason 
why  it  should  be  supplied  at  the  expense  of  the 

Sarents  and  not  at  the  expense  of  the  State, 
'aking  upon  itself  what  ought  to  be  a  parental 
burden,  the  State  pro  tantd  encourages  large 
families,  and  then  it  is  surprised  at  over-popula- 
tion, and  taxes  the  nation  again  to  enable  surplus 
population  to  emigrate ! 

And  such  is  the  superstitious  faith  put  in 
Governments  nowadays  that  the  control  of  tech- 
nical education  is  to  bo  intrusted  to  the  "  Soienoa 
and  Art "  department,  it  being  tacitly  understood, 
I  suppose,  that  there  is  no  science  and  art  like 
Government  science  and  art,  which  is,  indeed,  a 
fact,  if  we  are  to  judge  by  the  very  defective 
execution  of  the  Jubilee  issue  of  coins. 
July  31.  Kappa. 


HOT-AIB    engines: 

[27G83.]— I  WILL  give  "  B.  R.  W. "  what  little 
intormatiou  I  possess  if  he  likes  to  write  to  me  at 
20,  Grange-road,  Eistboorno.  I  began  a  little 
while  ago  to  take  an  interest  in  the  subject  with  a 
view  to  having  one  to  drive  my  lathe,  because  the 
R'ibinson  engine  1  saw  running  at  the  Metal  Trades 
Exhibition  tiad  no  disagreeable  smell,  and  made 
no  noise.  But  I  then  discovered  that  most  small 
hot-air  engines  were  rated  too  high,  and,  on  testing 
one  of  Germ  in  manufacture  with  the  indicator 
and  the  dyuimometer,  I  found  that  while  the  9in. 
piston  developed  about  5-man  power,  the  brake 
showed  but  about  2  man.  This  shows  that  a 
2-man  engine  requires  a  9in.  or  lOin.  piston,  and 
say,  6in.  or  7in.  stroke,  and  the  engine  becomes  a 
far  bigger  thing  than  a  gas-engine.  Moreover, 
the  engine  on  which  I  experimented  requires  at 
least  15  minutes  to  heat  the  large  cast-iron  pot  in 
which  the  displacer  works.  I  was  attracted  to 
Mr.  Seal's  design  in  the  '*  E.  M.,"  because  there 
you  have  only  a  thin  plate  to  heat,  which  should 
not  require  more  than  five  minutes  to  grow  red 
hot,  and  allow  the  engine  to  be  started.  At  a 
small  foundry  in  the  country,  with  which  I  am 
acquainted,  an  engine  has  been  made  to  his  de- 
sign ;  but  the  heater  capacity  proved  insufficient, 
as,  when  heated  up  and  the  shaft  turned  by  hand 
whilst  the  piston  was  left  free,  it  only  rose  and 
fell  about  l^in.  So  far  as  I  can  see  at  present,  the 
working  capacity  of  the  heater  ought  to  be  at  least 
four  tiuies  that  of  the  cylinder.  1  have  suggested 
certain  improvements  to  this  engine,  and  also  de- 
signed a  larger  size,  and  I  hope  to  be  able  to 
report  favourably  of  them  before  leng.  The  pres- 
bure  in  these  engines  cannot  much  exceed  81b. 
They  may,  therefore,  be  made  lightly,  but  they 
must  be  rather  bulky  and  the  working  piston  must 
be  of  large  diameter,  which  leads  to  a  loss  of  about 
half  the  power  in  piston  friction.  I  should  thiuk 
an  old  piece  of  welded  boiler  floe  would  do  for  the 
body  of  such  an  engine.  I  think  the  flat  top  and 
bottom  of  the  displacer  should  be  strengthened 
with  a  few  small  open-ended  pipes  through  which 
the  air  would  pass  as  well  as  by  the  sides,  and  it 
should  then  taice  up  a  little  heat  as  it  weut  down 
through  the  displacer  and  part  with  a  little  as  it 
returned.  I  thing  it  important  to  have  the  dis- 
placer of  a  good  depth,  say,  12  to  18in.,  though  this 
again  leads  to  more  bulk,  because  otherwise  the 
heat  of  the  furnace  will  pass  by  conduction  up  the 
walls  of  the  heater  and  so  into  the  water  and  be 
lost  without  doing  any  work. 

As  to  keeping  the  cylinder  hot  or  not,  it  must 
surely  be  right  to  have  it  as  hot  as  possible  during 
the  up  stroke  and  cool  during  the  down.  Sioi^e  we 
cannot  accomplish  this,  it  would  seem  to  be  of  little 
importance  whether  it  be  kept  hot  or  cool.  If  you 
keep  it  hot  you  assist  the  up-stroke  at  the  expense 
of  the  down,  which  may  be  the  best  plan.  The 
strength  of  the  up  and  down  stroke  is  often  very 
unequal  at  first  starting,  but  after  a  few  revolu- 
tions they  get  equalised  by  leaics ge  past  the  piston, 
the  top  stroice  becoming  actually  the  strongest  Ia 
order  to  make  up  fox  the  weight  of  the  piston  and 
its  connections.  7.  A.  AL 
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{Continued  from  page  463.) 

[27684. ]~The  next  instrument  is  the  slide 
Wneatstone*s  Bridge,  and  is  much  simpler  in  con- 
struction than  the  last.  A  plan  of  the  completed 
arrangement  is  shown  in  Fig.  16,  and  .is  to  simple 
as  to  render  a  long  description  unnecessary.  The 
base  board  is  made  first  out  of  lin.  wood  planed 
and  polished,  the  sises  being  22  by  4.  Take  a  piece 
of  sheet  copper  at  least  f^  thick  (the  thicker  the 
better)  and  out  out  the  two  L  pieces  (A  and  G)  to 
the  sises  shown,  and  alio  the  straight  piece  B. 
Drill  the  holes  shown  for  both  the  aorewi  and  tba 
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tenniDalf,  Aod  solder  the  latter  firmly  to  the  plate 
(oBO  the  same  terminali  as  in  the  galvanometer). 
Proonre  a  \  metre  scale  divided  into  \  centi- 
metres, abont  ^in.  wide  and  ^in.  thick;  make  a 
^9  shallow  groove  in  the  face  for  the  stretched 
wire  to  lie  in,  and  also  three  holes  (oonntersnnk)  to 
&sten  the  scale  to  the  base ;  the  numbering  should 
begin  at  both  ends.  Screw  the  scale  to  the  base 
lin.  from  the  edge,  taking  care  that  the  heads  are 
■nnk  below  tiie  surface  of  the  scale.  (If  a  metre 
aeale  cannot  be  obtained,  one  20in.  long  divided 
into  lin.  will  do.  or  one  26in.  divided  into  ^in.,  in 
whiea  case  the  oridge  must  be  lengthened  6in.  or 
■o.  All  that  is  necessary  is  to  have  a  scale  about 
Sfk.  long  divided  into  100  equal  parts,  or  even  that 
ii  not  essentiaL) 

Hard  against  the  ends  of  the  scale  screw  the  two 
ecmper  pieces  so  that  the  distance  between  the  in- 
■iae  faces  is  exactly  ^  metre ;  before  doing  so,  how- 
ever, solder  two  small  squares  of  copper  to  the 
cods,  of  iuoh  a  thickneii  as  to  make  the  top  alittle 


higher  than  the  surface  of  the  scale.  In  each  of 
these  make  a  fine  saw  cut  in  a  straiftht  line  with 
the  groove  in  the  scale.  Take  abont  2ft.  of  No.  24 
Glerman  silver  wire  uncovered,  and  carefully 
straighten  without  straining  in  the  least.  (To  re- 
move the  silk  or  cotton  coveridg  boil  in  a  strong 
solution  of  oausUo  soda.  On  no  acceunt  must  the 
covering  be  removed  by  scraping.^  Solder  one  end 
to  one  of  the  copper  pieces  (usmg  resin  only  as 
fiux),  taking  care  that  the  solder  completely  fills 
the  notch  fas  insurins  good  contact),  but  no 
further.  Stretch  the  wure  along  the  groove  in  the 
scale,  and  carefully  solder  the  other  end,  keeping  i 
the  wire  tightly  stretched  all  the  time ;  but  on  no  I 
account  putting  on  sufficient  tension  to  strain  the 
wire.  Cut  away  the  ends  of  the  wire  and  file  away 
surplus  solder :  screw  in  the  middle  copper  pieoe 
B,  and  the  bridge  it  completed. 

Additional  AppareUttt  before  the  bridge  ean  be 
used  to  measure  reaistanoe.  The  following  pieoes 
of  apparatna  will   be  required  in  addition:— 


(1)  Sliding  contact;  (2)  Mercury  cups;  and  {S) 
One  ohm  coil. 

1.  Cut  a  pieoe  of  wood  2  by  1  by  |,  and  throogh 
the  middle,  half-way  down,  make  a  ^  hole.  To 
the  stalk  oi  a  rather  pmall  terminal  solder  aboat 
lin.  of  brass  wire,  file  the  end  to  a  sharp  edge,  and 
screw  into  the  hole  se  that  the  wire  projects  about 
^in.  and  the  fiat  edge  is  vertical  (see  Fig.  17). 

2.  Take  a  piece  of  lin.  wood  and  cut  some  6  by 
8,  and  make  the  seven  holes  shown  ^in.  diameter 
and  about  fin.  deep  (Fig.  18).  Between  E  and  F 
cut  ^in.  groove  the  same  depth.  Join  this  groove 
with  hole  H  by  means  of  a  copper  strip  let  into  the 
wood  and  amalgamated ;  also  make  contact  with 
the  termiuid  G  in  the  same  way.  To  amalgamate 
copper  and  brass  plates  and  wirea  dissolve  some 
mercury  in  nitric  acid,  taking  care  thai  then  la 
always  a  little  undissolved ;  keep  in  a  etenpered 
bottle  labelled  ''  amalgamating  soliitloii.''  Il^  the 
ends  to  be  amalgamated  into  thli  eololte  i 
wipe  with  a  reg,  the  ends  will  Ibi  §mm  f 
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it  length  to  iMch  fro 
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from  B  to  D,  alio  two  from  A  to  D  4nd  C    -  _, 
■bd  AmalgucAtfl  tbfi  ihort  eadi  of  eaoh. 

(H]  Bay  su  anmouDttil  bobbin  of  one  ofam  re- 
siitanoe,  and  in  doing  to  oboote  oa«  in  which  the 
wire  ii  not  veiy  fine,  and  prontcd  to  moDDt  it  M 
follow! :— Tike  in  otdinkr;  tin  cBniiCec  Sin.  dii- 
metf  r  ind  4iQ.  bigb,  >nd  tniD  ap  ■  )iD.  oovei  out 
ut  boiwDcid  or  ebonite,  nuke  three  oi  four  hole!  in 
the  eide  >o  aa  to  fuCcD  the  cover  on  b;  (erewi. 
Fix  a  piece  of  wood  to  the  bobbin  aod  alio  to  the 
cover,  ao  that  the  bobbin  ia  an apended  in  the  middle 
of  the  oauiater.  (Bee  Fig.  19.)  Ont  of  aome  lin. 
brstt,  or,  better  atill,  copper,  rod  beod  two  piecei 
to  the  abipe  and  litee  given,  and  near  the  bottom 
of  the  ehorWr  arm  drill  i,  hole  eompletclf  throagh 
the  rod  in  both.  Flaos  the  loda  tbiongh  the  corer 
tai  paf)  the  etida  of  the  eoil  throngb  tbe  holei  and 
■older  carefally,  ao  aa  to  make  a  perfect  conn eo- 
tioa  ;  abiint  lin.  of  the  other  endaof  tbe  roda  have 
to  be  araalgaictitcd.  Befoie  going  on  to  the  method 
of  meaanrement  the  reader  ahoold  aeqaaint  him- 
self with  the  theory  of  Wheatstone'a  bridge.  8np- 
rae  »  ciionit  anaiiged  u  in  Fig.  20.  r,  r,  R  and 
being  ooils  of  a  oeitain  reiiitanoei,  Q  a  galvano- 
meter, and  E  a  battery.  If  ooDtact  if  completed 
by  preating  the  key.  a  current  will  be  aect  lonnd 
tbe  cironic,  and  in  all  probability  the  galvanometer 
will  be  deflected,  sbowing  tbe  poictj  B  and  D  to 
be  at  different  potenCiala, 

Snpppoae  the  reiiatancn  to  be  ao  altered  that 
whan  the  key  ii  depteaied  no  oarrent  paaiaa 
tbroDgh  the  galvaoometer,  then  it  can  eiaily  be 
pioved  that — 

r,B  =  r,R„  i>r8=  '^'  R. 


amalgamated,  and  thoae  aoder  the  terminal*  are 
made  bright  and  dean  with  emery  paper. 

Connect  the  onpa  A  C  and  B  D,  place  the  alidei 
at  one  and  of  the  bridge,  and  make  contact  by 
preaaing  lightly  on  the  German  ailver  wire — a  da- 
flection  of  tbe  needle  thon]d  be  the  reanlt.  Now 
take  tbe  tlidti  to  tbe  oppoaite  end,  and  again  make 
coctaol — a  deflection  in  the  oppoaite  diiectioD 
ahonld  take  place.  It  not,  lome  of  the  contaeta 
tie  taolty,  or  tbe  connectlona  are  not  oorreolly 
made,  and  mnat  be  gone  tbrosgh  again. 

If  the  conneetloaa  are  cotreot,  move  the  contact 
piece,  and  eontinoe  to  make  contact  antil  a  poai- 
tion  It  found  whiob  givea  no  deflection  in  the  gal- 
vanometer ;  then  take  the  reading  from  the  right- 
hand  end,  reading  to  tbe  ,'gth  of  a  divialon,  if 
neceiiaiy  by  mental  diviaion  of  the  t  oentimMer  ; 
let  the  reading  be  "  '--'-'--- 


Non 


:tACandBD,aitdec 


A  D  and  C  B ;  again  find  tbe  reading  on  the  aoale 
when  Iheie  it  no  deflection,  reading  thia  timefrom 
the  other  end  of  theacale.  Let  thii  reading  be  ~' 
which  ihotild  be  nearly  the  atms  aa  a. 

Noir,  tinea  the  retittanoet  of  r,  and  r,  ire  pi 
porticnal  to  tbe  length  of  wire,  then  u 

g  -I-  q- 

S  =  ^  (tinoe  R  =  1)  we  hive  8  = ' — 


If  R  ~  I  ohm,  then  S  •■   - 


ohma,  and  r 


B";; 


be  meaanred  lo  any  nnita  whatever,  to  long  aa 
they  ate  the  aame  for  both,  ainoe  tbe  ratio  of  their 
reeiatancea  ia  independent  of  the  nnita  employed. 

In  the  actual  ilide  bridge  tbe  oonceolionB  are 
exactly  tbe  eame  aa  in  tbe  theoretioal  diagram. 
Fig.  21  ebowg  tbe  method  of  oonneoting,  and  ia 
lettered  in  tbe  same  way  aa  Fig.  SO.  The  aliding 
oontaot  B  it  moved  along  the  wire  until  the  galvo- 
Dometer  gives  no  deflection ;  auppoaa  B  la  this 
Doaition :  intercbange  B  and  R,  and  again  find  the 
oeitioD  of  no  deflection,  it  will  be  at  tha  poaition 
I-  and  if  the  bridge  ware  perfeot,  0  B  would  be 
exactly  equal  to  A  B'. 

Mtthod  of  Woriing. — To  meaaure  the  reaiatanoe 
of  1  yard,  No.  28  >ilk-covered  G.S.  wire.  Metaure 
on>.  (accurately)  S^iin.  of  wire,  and  to  tbe  endi 
■older  (in.  of  thick  copper  wire  imilgamated  ;  the 
length  of  wire  olear  of  theie  audi  mult  be  I  yard, 
the  lin.  being  allowed  for  oonnectioni.  Connect 
tip  the  circuit  aa  ihown  in  Fig.  SS,  R  being  the 
mounted  1  ohm  coil,  B  the  yard  Q.B.  wire,  Q  the 
galvanometer,  and  B  teating  batt«ry.  For  gal- 
vanometer nte  tha  ooila  6  and  4'of  the  tangent  by 
laadinginatacrewaSaiid  £;  the  battary  may  be  3 
or  4  otlla,  Leolanoh^  or  Danielle. 

The  oontwita  batweui  the  onpa  OAD  and  tbe 
v_<j J,  ^jjji  thick  pieott  of  ooppar  wire 


Oa  MiataUr  annh  bU  tht  oauBMUana,  taking 
mn  (kit  ill  wtaM  affla%  la  th«  «Bp«  an  vafl 


iWi-a-t-  a- 

Btmartt. — In  tbe  preceding  formnla,  iiaumption 
bat  been  made  that  tbe  naittanoe  of  the  copper 
atripi  In  which  the  Q.8.  wire  it  aoldeted  it  zero. 
The  error  due  to  thia  ia  a  minimnm  when  the  alide 
ia  in  tba  middle  of  the  bridge,  and  increaaea  with 
the  diatanoe  from  thia  poiut.  It  ia  evident  then 
that  the  bridge  ia  beat  adapted  to  meaaure  retlat- 
tnoei  of  about  1  ohm,  for  then  the  aolder  will  have 
the  middle  poaition  when  the  reaistancea  balance, 

In  aocnnle  work  it  ia  a  good  planto  find  by  the 
preceding  method  tbe  approximate  retiatance  of  the 
coil  being  me aaared.  Then  remove  tbe  1  ohm  coil 
R,  and  in  ita  plaoe  put  one  which  ia  of  nearly  the 
the  tame  reaiatihoa  la  tbe  one  being  meiaured. 
Example. — Boppota  the  reiittanoe  waa  found  to  be 
2S  ohmi  inatead  of  tha  1  obm  ooil  place  In  one  of 

By  thii  meani  the  alider  will  be  brought  near 
the  oentre,  and  the  above-mentioned  errorwill  have 
laaat  eSect  on  the  reaulta.  Tboae  who  want  to 
make  a  good  bridge  had  better  make  the  wire  one 
meter  long,  the  OB.  Bo.  22,  and  the  copper  euda  at 
leatt  ^in.  thick.  Snob  a  bridge  whan  well  oon- 
■truoted  will  give  the  reaiatanoe  aoourata  to  'COOS 
ohm,  J,  B, 


PBOPXn.BIOH  OP  TBS8BX4— PASDLB 

BOATB, 
[S76S6.]— Having  rewl  the  letteit  which  have 
been  appearing  reoantly  in  tbe  oolnmna  of  tba 
EHaLlBH  Hbohanio  ralating  to  the  above,  mt- 
hapa  the  following  may  ba  of  interatt  to  thota  that 
are  ttodylof  the  propolaion  of  vcaaali.  Tbe  modal 
from  whioh  I  njaad  my  information  ia  n«w  being 
■xUbited  at  tha  Neweaatl^^n-Tyna  Exhibition. 
Tha  inTentol  nUlmi  that  a  tpead  of  U  knota  can 
be  BttBlud  bj  «  boat  Stt«d  witb  tUi  motion.    I 


will  now  attempt  to  deaoribe  witb  tbe  aid  of  rongb 
iketchet  the  principle  of  tbia  wonderfal  invantirai. 

Tbe  Joor  paddlea  ere  driven  by  a  componnal 
engine  working  it  lOOlb.  pteiaure,  and  making 
100  revolutioni  per  minute.  Tbe  bigh-preainre 
cylinder  alwayi  worka  the  paddlaa  duaolly  tbey 


ttrike  the  water,  and  oontinuei  to  do  lOtilltbey 
leave  the  water,  when  the  low-preiaura  takaathem. 
While  thii  ia  ^oing  on  the  low -preiinre  cylinder  it 
fetching  the  next  two  over,  ready  to  be  acted  on  ]» 
a  limilar  manner  by  the  'iigh-pretanie  oylindei, 
Perhapa  thia  will  be  better  un  leratood  by  referring 
to  Fig.  1.  No,  1  paddle  it  now  being  worked  by 
the  high-preiiure  cylinder,  and  No.  2  by  the  low- 
preaanre  cylinder.     Fig.  2  ia  an  end  view  at  paddlM 


Pc.2 


for  one  aide  of  boat.  In  tbia  motion  there  tt  ao 
tllpping  of  (be  paddlaa,  and  with  tba  paddle  boiaa 
bamg  ao  low,  tbey  are  not  effected  by  a  head  wind. 
It  wUl  alao  deoreaae  theooit  of  maintenance  of  the 
feathering  paddlaa  now  In  uie.  I  will  be  glad  to 
give  our  readera  further  information  if  tbaywiahit. 
Xdmnnd  Bobarta. 
Hathar-itreet,  N  awoutle-on-Tjut. 


[27686.]— TBB  pi 

pltat,"  at  deaoribed  on  p.  &I«,ii  avary  objectionable 
modlSoation  of  the  many  mathoda  triad  m  order  to 
miOt*  "■•  of  water  by  ejecting  It,  nndei  tha 
parfactly  fallanloiM  notton  that  any  power  what- 
ever oan  be  derived  from  tbe  '  poah "  of  tba 
laaning  jat,  agaliut  tba  ■■  nnoonSnad  water  aronnd 
Uie  T«atd.  ^TtM*  it  that  it  preeture  It  pat 
open  any  Bnid  ot  mmou  body  In  a  oonflnad  ipMa, 
and  it  then  an  orffioa  for  tha  tuie  be  prnvldad, 
whaUvar  preainra  be  maintained  in  tba  (MalTar  or 
._.._s._   __.!._   "-e,  la  rwao^art.  od^fcik 
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power  which  is  Attainable  by  any  saoh  uruigs- 
mant.  Theiefars  it  follows  th»t,  iaittxl  of 
BTOpoaing  to  place  the  -Dozilea  deep  ia  the  water, 
th«re  would  be     '  -j  .  _  .,  .     . 


perieDoe  buihowi 
nnoonfined,  it  givei  way  in  aricy  dtreotioa. 
"  NomoplHt "  doM  not  state  how,  ot  where,  he 
takea   in  th«  water,  whioh   ii  a  very  important 

uta  ta  a  pieton,  he  leenit  to  Qiglect  the  fwt  tbit 
the  trintion  o(  Che  lume  e^ainac  the  walla  whieh 
eamea  it  to  ant  aa  a  piilon  u  a  fatal  objection,  u 
it  ia  trying  to  poll  the  veuel  baakwaida.  It  we 
UiUme  a  oylinder  containing  a  piiton  area  of  16ft,, 
and  run  plnnger  to  force  all  this  water  through 
two  orihoea,  with  an  area  of  only  1ft.  each,  wa 
OD|[ht  to  know  that  it  conld  only  ba  aooompliibed 
■t  a  alow  speed,  aa  a  aolid  body  snch  as  water 
oannoC  ba  hurried  alone  aa  it  it  were 
■team.  Many  yaara  ago,  I  tbink  it  was  an 
Edinburgh  man,  if  my  memory  be  cocrect,  had 
ft  laigs  vessel  £cted  with  a  aort  of  fan,  laid  hori- 
xonCally  in  the  centre  and  below  Che  water-line ; 
ft  large  pipe  from  the  atem  allowed  the  water  to 
flow  Ueel;r  1°  at  the  oentie  of  the  fan^  which  wsa 
let  reTolving  at  a  alappiug  paoa  by  engines  of,  aay, 
ftboDt  lOOH.P.,  the  water  being  shot  out  at  iU  cir- 
cnmferenoe  with  great  furce  into  a  pipe  leading 
ftft  in  one  eiperimentj  but  at  Brat  I  think  that  it 
deliTered  into  a  ourved  pipe,  which  came  out  npun 
tbe  port  and  starboard  aidea.  ami  waa  provided 
with  mavabla  nozzles^  ao  that  these  conld  be  alewed 
fore  or  aft  as  required.  Now,  originally,  these 
were  placed  as  deep  as  poasible  ;  but  it  was  proved, 
aa  1  state,  that  the  nozzlei  gave  more  speed  when 
raiaed  above  water.  It  was  also  proved  "  that  the 
friction  of  the  water  moving  at  high  velooity  in  a 

E'pe  is  a  moat  serions  objection  to  any  plan  whioh 
volvea  it."  ... 


A^  Liverpool. 

» 

PB0PUI.8I0N  07  BT8AMSHIF8. 

[E768I.1— I  HAVE  read  with  mnch  intereat  (aom 

with  oonaiderable  relish]  the  numerous  letters  oj 

this  snbjeot   which  have  lately   appeared   in   th 

"  B.  M."    "  Nomoplaat "  snhmils  his  notion,  letle 

ST<>7I,  with  the  idea  of  discerning  what  praotica 

value  it  posaesaes.     I  think  1  may  venture  to  sa; 

it  ia  aimilar  enough  to  the  plan  of  propulaion  tiiai 

CO  the   Walirwitcli  aome  twenty-two  ^oars  ago.  a- 


will 


give 


',=; 


the  water  in  thrau);h  anilable  upanlDgt,  and  then 
to  ejeot  it  again  through  outlets  or  noulea,  the 
impact  of  the  ontflowiDg  water  (at  a  rate  of  30ft. 
to  iOlt.  per  aecond)  on  the  external  water  farcing 
tbe  vessel  ahead  or  astern,  the  water  being  directed 
to  the  bead  or  stern  of  the  ship  by  reversiMe  vslvea. 
On  one  ol  her  trials  the    II  oteiu'ilc/i,  with  sn  ei- 

Enditnre  of  760  indicated  H.P^  made  barely  9 
ots  per  hour.  Her  mean  draught  was  Oft.  9in. ; 
ditplacement,  1,062  tuna  of  water.  On  a  later  trial, 
with  a  deep  draught,  lift,  lin.,  displacement  1,219 
tons,  indicated  H.P.  82S,  speed  9-2s&  knots. 

There  is  one  thing  to  be  eaid— vii,,  the  form  of 
the  Waiirwiich  was  not  of  tbe  beat  fur  iperd  ;  but 
taking  into  ouniidoration  the  fact  that  vessels  ot 
greater  displacement  with  mnch  less  engine  power 
are  driven  at  a  higher  apeed,  and  looking  at  the 
wonden  in  apeed  that  have  lately  been  accom- 
pliahed  hy  screw    propulsion,    and    the  oom|ilete 

that  have   been  bitherto  tried,   and  although,  aa 

■  proportion  ot  energy,  yet  I  am  atrongly  of 
opinion  that  it  (the  screw)  will  be  "  bad  to  beat.." 

1  may  safrly  aay  that  of  all  the  neti<  modea  ot 
propelling  thips  submitted  though  these  columns, 
that  of  "Nomoplast"  is  the  most  practioable,  and 
I  would  suggest,  if  he  bas  the  time  at  his  disposal, 
that  he  should  go  a  little  more  into  detail,  aod  give 
OB  the  necessary  engine  power  to  do  what  be  pru- 

quent  siie  of  ship,  dlsplaceaieat,  do.,  so  that  we 
ma^  compare  with  aorew-propelled  vessela  of 
aimilai  dimensions,  power,  itc.  Snob  astatemeDt, 
I  am  snre,  wuulil  ba  read  witb  deep  interest  by  alt 
ooncemed  in  thia  anhject. 

Bnvln«at,  St.  Hacy  Choicb,  Torquay. 


ABOUT  A  HAT. 

[27B88.]— Aa  a  general  thing,  when  the  animal 
man  wishea  to  fabricate  anything,  he  directs  all  hia 
inventive  faculties  to  the  solution  of  the  proUem 
of  ao  to  construct  the  desired  article,  be  it  tool, 
bridge,  ship,  or  what  not,  that  it  may  be  of  the 
■implest  deaigu,  and  comprise  the  feneat  nnmber 
of  parts  conaistent  with  tbe  due  performanoe  of 
its  intended  work.  Witneaa  just  now  in  the  pagea 
of  tbe  B.vaLlSH  Uechamic,  tbe  praiaaworlby 
•ffivta  of  "  F.  A.  H.,"  Dr.  Edmuoda,  and  others,  to 
ffre  tie  tmateaz  (and  McieatiSo)  meahanical  world 


a  better  lathe  than  it  haa  hitherto  possesaed.  Bee 
how  thoroi3ghly  all  those  interested  in  thia 
speoislity  thrash  out  their  (abject,  how  searching 
are  their  mutual  criticisms — not  a  point  aeems  tu 
eacape  them  I  The  some  may  be  said  (to  a  lesser 
degree  perhaps)  of  the  thousand  and  one  invantiona 
and  anggesticns  that  from  time  to  time  hobble  ap 
to  tbe  BDtfaoe  of  that  never-failing  spring  of 
knowledge,  the  B^auau  Uechanic.  In  nathing 
does  developed  man  show  out  mure  grandly  Chan 
'-    "-- "-a    gcapplea    thas  with  mechanical 


Tnere  ia  one  lamentable  exception,  however,  to 
the  af ore-men  cloned  method  of  investigation  and 
invention.    The  moment  that   olothiag   hia  body 

ihe  lofty  pedestal  on  which  reason  haa  plaoed  him, 
and  gives  atrong  presumptive  evidence  of  hia 
kinahip  to  the  ape  I 

Where  ia  now  the  patient  investigation  and 
carafal  laasoaing;  where  the  adaptation  of  means 
'"-'--  end;  where  the  simplifying  of  design 


I  the 


Lhat  of  di 
in  J  desig 


IB?    In 


e  find  absence  of 


greatest  possible  complexity  of 
parts;  a  servtie  imitation  of  bad  models;  and  an 
nnceasing  craving  for  change  ot  style,  not  from  any 
laudable  desire  to  discover  a  better,  but  usually 
from  a  mere  itch  for  change  for  change  s^e  ;  or 
to  be  first  in  the  race  after  some  leader  of  fashion 

of  that "  creature  Darwin  "  {vide  one  of  ■'  E.  L.  G's." 
late  efFnaioDs),  I  sabmic  that  in  all  thia  we  are 
very  much  like  monkeys  1 

I  don't  propose  tospeakfttcCher  now  on  the  general 
qnestioD  of  dress,  bat  merely  to  make  a  few  re- 
inarka  on  thftl  atrocity— the  hat  I  Oh,  Messieurs 
HatMsnufaoturarsI  will  yon 

souiethi 
pool 


abject  slaves,  and  of  your  clemency  bring  out 
ithiug  in  Che  way  of  adequate  proteoilon  to  our 
nodolei  inthis  fearful  sweltering  weather?  A 

7ete"rm  nowadays) 


nna  amilti  (I  belf 
willing  to  faahion 
after  the  oostomer'a  own  plans  ;  but  it  is  otherwise 
as  regards  hats— in  all  that  perlaina  tu  thtm,  we 
ftie  entirely  at  tbe  maker's  mercy.  We  have  to 
Calca  what  be  chooaea  Co  give  ua  and  be  thankfal— 
if  we  oan.  Here  is  my  idea  of  what  ■  head 
covering  for  oiviliana  in  a  temperate  olimate 
should  be.  Aa  I  have  only  partially  been  able  to 
redaoe  it  to  practioe,  no  doubt  a  f  idl  trial  might 

Colour— To  be  drab,  or  duet  colour.    Tbii  does 
not  become  so  warm  in  tbe  suaahine  as  block,  while 

aunny  weather,  a  white  linen  or  calico  cover  with' 
falling  flap  to  protect  the  neck  to  be  worn  outside. 
Mem. — Black  Oeing  the  very  noret  possible  colour, 

f'hape. — Difficult  to  give  thia  without  a  drawing. 
It  should  be  of  the  helmet  kind,  leaving  a  good  air 

Peak  in  front,  2in.  to  ajio.  broad,  sloping 
djwo  abouC  Is'.  The  peak  or  brim  to  be  con- 
tinued all  round,  increasing  in  breadth  towards 
Che  rear.  The  greatest  widcb  lo  he  over  Che  nape 
of  the  neck,  where  it  shoiald  not  be  IcdS  than  4in, 
It  is  of  importance  that  the  ears  be  fully  pro- 
tected from  sun  and  rain,  and  it  is  here  that  every 
elmet,  military  or  civil,  ChaC  I  have  seen,  misses 
:.     Wich  the  monkey  instinct  strong  upon  t be m, 

IB  ears,  juaC  where  it  ought  to  have  been  left, 
tut  that  no  vagaiy  is  wonderful  in  diesa  matters, 
■  ■"     "    "  iingidar   that  bat-makera 


tocomeoSfi 

.—I  don't  know  the  best.  Would  need  ' 
cimeuliiig.  However,  it  ahoald  be  pretty 
heavy,  and  stiff,  ao  as  to  protect  the 
head  io  case  of  a  tumble  or  a  chance  htuw.  Some 
'  Its  I  have  weigh   from  less  than  8(01.  to  om 

Sarai  Band.  —  The  tunal  glased  wfttwpraot 
QiDg  that  receives  Che  perspiratioo  from  tha  ton- 
head  I  disapprove  of.  It  Is  sometlmaa  inftda  at 
Lai,  wbiob  can  be  absorbed  intolh* 


naath  it,  all  being  aeeurad  in  place  by  acwlng,  pin- 
ning, or  cementing.  Tbna,  the  heated  air  can 
eaoape  freely,  and  neither  rain  or  sun's  raya  enter. 
The  air  inlets  arc  four  liCtlereotangnlar  sine  tub« 
about  2iin.  long  by  1  by  Jin.  in  orosa  aeotiou.  Theaa 
are  set  flat  wise  and  verCioally  in  tbe  woollen 
sweat  band,  and  not  in  contact  witb  tbe  bead,  tha 
lower  ends  being  a  shade  below  it,  ftrid  the  upper 
ends  even  with  its  upper  edge,'  thus  a  oontianal 
eircnlaCion  ot  air  ia  kept  up. 

The  reaaon  foe  placing  them  thus,  where 
they  draw  air  from  below  the  brim  instead 
of  simply  piercing  the  walls  of  the  helmet  above 
the  bind  OS  is  uaaally  done,  is  that  they  act  per- 
fecClv  in  this  sitnatioa  when  the  whole  helmet  ii 
enveloped  hy  the  calico  sun  cover,  whereas  Che 
holes  MroH^A   the  material   would  be  covered  np 

alio  no  matter  how  heavy  the  rain,  it  oannot  enter 
the  helmet  through  the  inlets  arranged  aa  indicated. 
If  desired,  all  tbe  ventilators  may  be  eaaily  closed 
by   sticking   gammed   paper   over   the    internal 


ight-lined  right-angled 
stove-pipe  nat  at  preaent  sanctioned  by  fashion. 
To  make  ic  properly  is  beyond  my  mesaa  ot  work; 
it  can  only  be  done  aa  it  ought  hy  one  in  the  trade, 
and  they  won't  nnlesa  assured  that  ita  maDufaetnre 
will  pay.    That's  Che  diffloulCy. 

Ic  should  be  mentioned  that  tbe  oalioo  sun  covai 
should  have  an  opening  in  it  eorresponding  to  the 
ventilator  in  the  crown  of  the  helmet. 

Bdwftrd  M.  Rlchsrdft. 

Orange,  BnnisBorthy,  Ireland,  July  27. 

THE        SB-rBBST        OOMMIBSZON       OB 

spisiTnAi.iau. 

rS7689.]— In  your  leader  of  the  16th  ioat.  re  the 
"  Seybert  Commisaion  on  Spiritual iam,"  yon  sum- 
marily dispose  of  tbe  subject  by  the  anathema  "  it 
'  'intly  oroahlng  eipoante  of  ft  remarkable 


In  Che 


of  ac 


„  only  from  a  acientifio  poi  .    . . 

lis  subject  should  be  treated — I  desire  moat 
ispecttully  to  state,  without  desiring  to  enter  inta 
introveiBial  argument,  that  many  EoElish  He- 
lanics  will  bear  ma  out  in  my  views,  "That  this 
□ot  a  new  anbjeot.  It  is  one  that  haa  engaged 
the  attention  ot  a  vast  nnmber  ot  persons.  It 
lot   be   an   eioggeratad  estimata  of  tlieii 

if  stated  that  they  are  ooanted  by  millijuL 

It  IS  preoiaely  accurate  and  true  Co  aay  that  tbcf 
among  them  minds  of  the  highest  calibcc, 
competent  to  weigh  evidenoo  aa  ftny  of  thi 
Seybett  Commission,  and  infinitely  more  eiperi- 
enoed  in  regard  to  tbe  snbjeot  with  whioh  they 
'  lence  already  aocnmnlst^ 
dlengei 


deal.    The  I 
Lt  the  Se; 


poeed 


lit.  Itis 


lom mission  approaches,  and  there  have  1 
stent  InveBtijfiCori  hefcre  the  appuinCmi 


ittheSt^yheit 


t 

,,11 

a  is  now  f 

r   thefirattiinelo 

'i'l 

ose  who  du 

lot  smile  wUl  per- 

h- 

b. 

sd 

voted  to  t 

th 
d 

e  Srst  it 
eport  ag 

was 

Lhe  facts  0 

spiritaftliam-  Tbe 

bat    phe 

r  the  h. 


tuffered  in   Qerman 
3d   of   poisoning.     1   ■ 
bould  be  of  pure  w 


tions,  would  be  evoked  SDOoesatnlly  n 
conditions  prescribed  by  some  very  hard-beadtd 
dermatic  men,  of  whom  most  had  given  proof  of 
"leir  qoalicy  aa  critics  of  mattera  payohiiml,  and  id 
bom  BOienCists  are  not,  therefore,  diapoaed  to  «x- 
ict  any  particular  leniency  in  treating  tbaat 
Mcnre  and  little-onderstood  pbenoneaft." 
"  It  is  exUecDely  aaay  so  to  arraiige  an  iaymOpr 
on  into  these  subjaets  aa  to  prov*   1 


failure  to  gel 

their  beliof  t —  _   .  , 


make  it  capable  ot  removal  fur  washing,  Aa. 

Vttitiialion.—Tbu  moaC  be  oavefnlly  ■f' 
After  many  trials,  I  like  the  foUowJoa 
best : — A  circular  hole  lin.  in  diameter, 
ot  tbe  highest  part  ot  tha  erawn.      TUl 
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rath  of  whit  the  Chor 


trorth;  of  credit,  a  belief  in  them  mui 
be  legBnled  an  b  pablic  cilamibf ,  and  t' 
le&rning  and  influence  nho  mske  them 
of  Btady  would  he  free  from  blftme. 


replaced  b; 


jrdinarj  leniea,  tbe 
st  theilreBentdar. 

lor   conccptiom  of 

t  important  of  all, 
aatudly  tbe  lUth 
:uitomarj  hula  of 
a  cuu  and  mnsC  be 


Bind  ua  that  "  The  Seybert  Commiaiioa  " 
then  taave  corroborated  what  bai  been  said  by 
BoieatlGn  meDin  this  couatr;,  for  in  their  sn mining 
up  thej  Bay,  "They  did  not  in  alUbeir  inveatigi- 
tioni  diacgTer  a  Mnglo  novel  faot,  and  are  forced 
to  the  concluaion  that  eptritDaliim,  ao  far  at  leaat 
Ha  it  haa  been  abowa  before  them,  preaenta  the 
melanoboly  Bpectaole  of  groaa  fraud  perpetrated 
npaa  bq  uaoiitical  portion  of  the  eonunuaity." 

Suob  an  opiniou  was  foreseen,  and  it  will  be 
found  whan  a  few  more  eneh  eiperimentu  bave 
failed,  ae  the;  most  likely  will  in  all  oaaee,  lo  lung 
u  committeea  are  made  np  of  Euah  materials  aa 
they  hiihecto  have  been,  tbat  thia  eiamiuation  by 

easy  fur  a  budy  of  prejudioed  aud  dogmatic]  men  to 
w>  arrange  an  inveatigatiou  aa  to  eSeotively  pre- 


mjuded  and  deal 
Slo^'^^untofn 


id,  how- 


been  amply  proven.  "The  Seybei 
alike  with  aome  prominent  and  quite  fair-minded 
peraona  iu  England,  faila  to  get  eiideooe  that 
BatiE&ea  it.  Very  regrettable,  that  ia  all.    The  vaat 

be  nambered— who  hare  got  theae  proofs  is  not  to 
be  diepuied  of  in  that  way.  Gennine  inieatigitara 
are  in  no  way  anrprised  at  the  failure  of  the  "  Sey- 
bert  Commieaiun  ' ;  but  auoh  genuine  invsatiga- 
tora  would  be  perpleied  by  the  failure  of  any  rea- 
sonable individual  who  acta  fairly,  to  get  auffioient 
OTideaoe  to  prove,  bej;oad  a  perhapa,  the  eiiatence 
of  an  ialelligcnce  ontside  of,  and  independent  of.  a 
human  hri.ln. 

la  thia  century,  the  popular  conception  npon  no 
matter  what  topic  ia  undergoing  development,  and 
the  term  "nncritieal  portion  of  the  community"  is 
an  invention,  and  tbe  Seybert  Ciimmiaaion,  who 
invented  the  term,  have  a  monopoly  of  it.     How- 


.    oflhe. 

intelligent  Engl  ill 


nity  a 


intelligent  of  Eogliab  ALeeb 
upon  the  increase,  and  1 
many    inJividuala 


ledm 


eetlgat: 


[:a(U.I.M.B,^ 


gaged 


I  placed  at 


Bipeeially  as  tbe  only  iajunution  made  was.  "  If 

Son  really  wish  to  see  whether  apiritnaliam  (or  call 
1  by  any  other  name  jon  wiah,  for  the  preaent 
ia  most  unfashionable)  is  really  only  jugglery  and 
impoitare,  try  it  by  peraonal  ejiperiment."  Tbi' 
I  bare  done  nnder  the  moat  abaolnle  test  oondi- 
tioni  and,  in  the  wordu  of  Cromwell  P.  Varley, 
F.RB.,  1  bave  the  honour  to  ilate,  "  1  was  a  bard- 
IkMTted  unbeliever."  That  tbe  phenomena  oocai 
there  ia  oveinbelming  evidence,  and  it  ia  too  late 
to  deny  their  eiistence.  Alfred  Rnssell  Wallace, 
?,R.S.,oonfirmB'' That  the  phenomena  of  ap'Titnal- 
liB  in  their  entirety  do  not  require  tuithcr  cou- 
flrmatiOO."  Dr.  Lockhart  Robertson  Btate<,  "  Can 
BO  Bondonbt  the  psyehioul  maniteatationt  of  > o- 
eulbi  wgiittOAUim  than  he  would  any  other  ftet, 

Star  axMnpIe,  the  fall  of  an  apple  to  the  ground, 
wkkh  hi*  aensea  Infurmed  htm."  The  late  Dr. 
Bab««  Ohnmbers  (of  Bdinfaurgb]  stated,  "  I  bave 
te'aaarywn  tnoim  that  these  phenomena  are 
_4J  —  iW«    ■'  i-h-t  tr^m  imposturea,  and  it  ia  nut 


Prof.  Chal 

Jnne,  1862,  wtote, 
"8"  amonnt  i 
eume  from 


le  Cler 


been  unable  tu  resist 
testimony  to  snob  facta,  whiob 
lany  independent  aonroes  and 
of  witnsaaeB.  ...  In  abort, 
the  testimony  has  been  so  abnndant  and  eonaen- 
laneouB,  that  either  tbe  fasts  mnat  be  admitted  lo 

fyiiig  facta   by  human   teatimouy  maat   be  given 

If  further  evidence  be  wanting  regarding  the 

munity,  and  their  belief  in  the  reality  of  some  of 
the  phenomena  generally  known  as  psychieal  or 
spirilnsliitie,  tbe  following  goodly  array  of  namea, 
may  poaaibly  allow  aome  of  the  indolently  nnpru- 
greaaive  tu  form  an  opinion, 

Sc'.rKCe.—Tbe  Earl  of  Crawford  and  Balcirrea, 
P.R.8..  President  It.A.S. ;  W.  Crookes,  Fellow  and 
Gold  Medallist  of  the  Roval  Society ;  C.  Varley, 
F.R.S..  C.E.  ;  A.  R.  Wallace,  tbe  eminent 
naturalist ;  W.  F,  Barrett,  F.R.S.E.,  Profeaeor  of 
Physici  in  the  Royal  College  of  Science,  Dubli 


Dr.  Lockhar 


Rob 


e  late  Dr.  J.  1 


, of  the  Royal  Medical 

and  Cbimrgical  Society  of  Iiondon;  Prufasaor  de 
Hiirgan,  some  time  rieaident  of  tbe  Matbematioal 
Society  of  London  ;  Dr.  William  Gregory, 
F.R.S.E,.  aome  lime  Professor  of  Cbeniit.try  in 
tbe  University  of  Edinburgh;  Dr.  Aahhurner, 
Mr.  Rutter,  Dr.  Herbert  Mayo,  P.R.A.S-  Ac. 

Li«™i;.ve.— The  Earl  of  Dunraven,  J.  A. 
Truliope,  8.  C.  Uall,  Gerald  Maasev,  Sic  R. 
Burton.  Prof.  C-siai,  LL.D.,  Lord  Broagham, 
Lord  Lytton,  Lord  Lyndhurat,  Archbishop 
Whately,  Dr.  B.  Chambers,  F.R.S.B.,  W.  M. 
Thackeray.  Nassau  Senior,  George  Thompson.  W. 


1    Coi, 


Hoi 


Noel,  ia. 

.mount  uf  assertion  or  pcf  jiidice  can  ignore 
:t  that  the  eubject  baa  aoqatred  a  bold  on 
icated  world,  and  if  evidence  wai  wanting, 
irda  of  Csmille  Flacnmariun,  the  French 
mer  and  Minister  of  the  Acsdi'mie  Fran- 
night  inspire  ooDfidence.    This  eiperienced 


_.,   ,  based  upon  peraonal  ..  .  _ _ 

of  tbe  subject,  that  any  aoienti flu  man  who  declares 

""-  pheooaiena  denominated,   magnetic,  aomnam- 

c,  mediumiatic,  and  othera  not  yet  explained  by 

noe,  to  be  '  imposaible,'  ia  one  who  xpeaks  witb- 

knoniag  what  he  is  talking    about;  and  also 

rvationa — provided  that  hia 
aaed  by  preconceived  opinions, 
viaioQ  blinded  by  that  opposite 
kind  of  illuaion,  unhappily  too  common  in  the 
learned  world,  which  couaista  In  imagining  that 
the  laws  of  nature  are  already  known  to  na,  and 
that  everything  whieh  appeaiB  to  overstep  the 
limita  of  our  presen:  fuciDUlaa  is  imposaible — ^may 
ncqnire  a  radical  and  absolute  certainty  of  the 
facts  allnded  to. 

Alfred  RtUBoll  Wallaoe  states:    "My   position, 
therefore,  is  that  the  phenomena  of  spirilaaliom  in 

They  are  proved  quite  as  well  as  any  facta  are 
proved  in  other  aciencea,  and  it  is  not  denial  or 
quibbling  that  can  disprove  any  of  tbem,  but  only 
fresh  facts  and  accnriitB  dednctiona  from  thoae 
facta.  When  the  opponents  of  spiritnalism  can 
pproauhing  in 


land  CO 


cplelei 


_ , in  deUil, 

licr  how  phenomena  are  produced  or  bow  tbe 
kny  aane  and  able  men  here  referred  to  have  been 
Inded  into  a  coincident  belief  that  they  bave 

tneised  them,  and  when  they  can  prove  the  cor- 
stneia  of  their  theory  by  prcidocing  a  like  belief 

a  body  ot  equally  sane  and  able  nnbelievera, 
en,  and  not  till  then,  will  it  he  neceaaary  for 

lich  are,  and  alwaya  have  been,  BuBiiiiently  real 
d  indiaDatablotosatisfy  any  honest  aud  peraever- 

—Miradri  and  Afodera  Spirit.iali.m. 

IB  wunld-be  inquirer  would  take  the 

peTienced  apiritnatist,  on  wb 
relianOB  oooid  be  placed,  all 
would    vanish.        My   eitpo 

Meohanio  ia  that  ho  batta  .. 

He  alao  hates  to  he  wrongly  advised,  or  to  know 
leas  than  his  neighbour.  Therefore,  the  aooner 
aoron  of  our  friends  aik  for  advice,  if  they  have 
frienda  who  are  holding  private  circles,  get  per- 
miasion  to  attend  one,  and  see  bow  to  oundnat 
a^anoea  and  what  to  expect— It  will  then  be  juat 
»<>iuble,  if  intereated  in  the  matter,  to  try  by 


ngm 


use  good  faith  implici 
doubt  aa  to  impoatni 
ience  of  the  Boglia 


your  sense*.  Do 
olemn  {nvestigatlon  in  a 
birollty,  and  oultirata  ■ 
h  pan,  good,  and  tme. 


Notwithstanding  all 


the  contrary  it 
guLLBu,  in  toe  faw  of  tbe  inasB  of 
diapoaal  of  Iboae  intereated,  tbaC 


rithcc 


■s  that  dece 


r  that 


baa  thoroughly  and  fairly  investigated  the  phe- 
nomena baa  tailed  to  become  thoroughly  convinced 
of  tbeir  reality.  So  no  eoninrer  who  baa  been  con- 
fronted with  tbe  aame  facts  baa  been  able  to  explaia 
their  occnrrence  by  preatidieitation.  Bond  in, 
Jacob),  Bellachini,  Hermann,  Keller,  and  others 
have  already  confeaaed  their  powerlesaneaB  to  pro- 
duce nnder  the  same  conditions  what  oocors  with- 
out   human    intervention    in    the    presence   of  > 

It  was  an  Bngltab  Mechanic  (M.I.M.E.,  ia.)  that 
ahamed  my  dogmatism  and  npset  my  popolar  fallacies 
re  the  aoperaensuone,  and  aa  one  of  the  uncritical 
portion  of  the  community  1  have  dared  to  quote  and 
compile  the  opinions  oC  others  more  diligent  thait 
mytelt.    There  are  hundreds  of  English  Mechanic* 

veatieste.  thia  an  perse  tu  nous  acienee.  As  it  ia  nn- 
:ich  testimony  is  unreoorded.  ThB 
1    portion    of  the  eommnnity  are 


faihiunable. 


tboae  who  still  wade 
ment  into  which  they  are  constantl}'  being  led  by 
rnixiern  hearsay  writers,  and  those  ignorant  of  tb< 
literature  of  to  day,or  the  developments  of  the  19th- 
cenbury  either,  and  whose  opiniona  as  a  rnle  npon 
Bupersensnons  subjects  leave  the  average  intellir 
gent  observer  in  a  horrid  doubt  as  to  the  oondition 
of  Buch  writer's  minds  about'  things  in  generaL 
The  name  of  the  science  which  proposes  tu  clear 
np  modern  donbts  ia  but  a  mere  qaeatioa  of  nomen' 

acienoe  there  may  he  careless  ubaervera,  prejudiced 
rcDorders,  and  rash  sjstematiaers  ;  their  errors  and 
'  '    —     ~  ' ""    "' IS  of  knowledge,  but 

igated  by  bi 
1  did  not  openly  exprcts 

ITd  I  h^e'no  heahfllon 

73,  Moika,  St.  Petersl 


than  myaelf. 
1.  Swaim. 


8PI&ITUALISU. 

90.]— Is  the  year  1874.  Mr.  Crookes  pub- 
his    **  Reaeatahes  in    the    Phenomena    of 
t  from  tbe   (l-mn^rly 
.  partof  this  book  con- 
ions  of  Home's  pjucJlie 


Spiritnalism,''  being  a  re| 
Joiirnfilo/Sotocc/Fbe. 

force,  illustrated  by  the  i 

dion  held  by  one  band  oniy  to  periorminamnsicai 
manner.  Alao  by  tbe  depreaaion  of  a  board  sus- 
pended between  a  table  and  a  balance,  force  being 
applied  only  at  that  point  where  it  rested  on  the 
table.  Thia  eiperimenl  was  afterwarda  varied  by 
a  cup  of  water  being  placed  un  the  fixed  end  of  thft 
board,  and  when  Hume  put  bia  fingers  in  the  water  . 
the  balance  was  depressed.  I  bave  never  seen  aa 
explanation  of  these  phenomena.  It  would  b» 
worth  while  fur  the  deybert  Committee  to  turn 
rda  the  elneidation  thereof, 
iting  of 

abanrd,  and  the  writer  is  ao  evidently  "  gone  "ai  to 
be  utterly  unworthy  otssrions  consideration.  Tha 
experiments  with  Uomeseem,  however,  to  have  been 


n  of  the  phenomena  recorded, 
apparatus  bad  belonged  to  tbft 
Id  be  no  difficulty ;  but  it  waa 
tewere  arranged  by  Mr.  Crookes 


'PBTITIO  PBINOIPII" 

r27fiyi.]-"Sci-i-oaE  that' 


'   than  either  c 


HOBS  NAKED. 

blackberry  boahsa 
annum.  Also  that 
lieties  600,000  time* 


nomical  Sueiety,  or  a  Fellow  thereof? 

Though  nut  up  to  the  sublime  trash  of 
"  F.R.A.S.,"  on  p.  aiO,  that  ia  a  lilUe  nearer,  I 
trust,  than  quotmg,  aa  I  first  mesnt,  from  th« 
matcbleaa  parable  "  Water  Babies,"  that  "  soma 
people  tell  you  "  there  are  no  auch  thing*  aa  water 
babies.  But  this  book  ia  about  water  habiei.  It 
there  were  none,  how  could  this  book  be  about 
tbem  ?     And  if  .there  is  a  book  about  them,  boir 

Thereiano"oovortalluBion"by  mo  toanytbinj 
of  Whiaton'a  (craiy  or  not),  bat  constant,  open 
reference  to  the  patent  facta  of  viaible  Datura, 
inelnding  those  that  Newton  and  Ualley  (when 
aeoretary  of  the  Royal  Society — not  Whiston  in 
particular)  eaw  they  moat  connect  with  Noab't 
fioud.  If  the  facta  are  dupleaaing  lo  anyone,  b* 
should  aay,  like  the  atheist  Comic,  Nature  i*  ibVf 
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bad.  "  It  ii  veil  to  lemtmbcr  ■ometlmH,  ind  la 
■Hiet,  the  gnre  imperfHtion  of  »i  order  which 
WB  nnun  modUT.  (/'oii'lire  foJifu.  Eog.  ed.  L 
410.)  -CoUiilon  with  a  oomet,  fm  iniUnoe,  ii  > 
danger  from  whiob  H  can  never  be  proved  that  we 
are  reftlljr  free."  And  he  goei  on  to  perioade  bim- 
(•!(  that  tlila  i>  gcid  for  "the  hamaH  character-" 
Waking  for  a  rate  not  oaite  •»  ijaack-riddea  ai 
poor  Viotorian  Btiiain,  he  oonld  rot  quite  Tentore 
on  «ooh  Bora]  AJtropomieal  qmckerj  an  oon. 

Ai  for  the  "mjthioal"  Kuaehiaa  delnge,  joat 
■■.F.R.A.B."  mutt  koow  well  with  more  reHon 
oould  wa  iiuub  the  ilijtbical  Kspoleon  Bonipute 
ii  B  "  loLar  hero,"  whole  oaoiea  and  aota  all 
"oaTerttf  "  deicrihe  the  •nn'i  coune  throagh  the 
Ecliplio.  That  a  roan  of  tb»t  name  ever  ruled  it 
not  half  io  inre  s«  the  inddeo  norld-dettrnclion, 
one  day  about  fifty  ceotnriei  ago.  Mr.'Howorth, 
laWTer  and  M.P.,  io  hia  new  book,  "  The^lamiDDth 
and  the  Flood,"  layi:-"  Wlieteier  we  turn  in  the 
Tempente  Tpgioru  of  the  world  we  Hem  to  be  on 
the  traok  uf  thl*  great  catailrophe,  wbioh  iwept 
away  the  greater  part  of  an  aooienl  fanns,  and 
which  eipecially  deatroyed  the  larger  and  more  an- 
wieldy  auimala,  allowini;  the  acnaller  ooee  alone  to 
eaoape,"  aooording  to  Darwin,  however,  deatroyed 
"animala  large  and  auiall.  from  Patagonia  to 
Behring  Strait*,  and  which  fnrma  a  great  dividing 
line  in  the  recent  biological  hlitory  of  Auitialia 
M  well  a«  of  Earope,  of  Liberia  ai  welt  ai  Ame- 
rica, Thii  raateUeot  Mcma  fruni  inexorable  evi- 
dence to  hare  been  dne  Io  the  eierCion  of  lome 
ualaolyBniic  farce  by  which  the  earth's  oruit  waa 
greatly  diiturbed,  nob  merely  locally,  bnt  over  a 
large  part  of  lit  eaifaae."  [No;  1  believe  only 
locally.)  "It  waa  In  conieqnence  of  thia  diilooa- 
tioii  that  the  looae,  watery  envelope  which  o< 
B  large  portion  of  the  world  waa  let  in  mi 

bnried  deep  in  gravel,  loam,  and  day,  heoatombe  of 
living  beinga,  a  vaat  oemelery  of  life,  oanti 
delnga  apparently  nnparalleled  in  extent  and 
pleteneea  in  any  other  geological  poriod— a 
atropbe  wbioh  may  well  claim,  therefore,  ' 
epoken  of  a>  "the  great  flood." 

Of    conrie,    for    Horoanity    (Cinile'a    "Grand 

gruand  for  thinking  it  unparalleled  in  eiteni 
aod  compleleneH  "  during  prcviona  geology.  But 
Ur.  Uuworth  proceede  Io  aay  be  baa  only  in  Ihii 
volume  treated  ona  aide  of  the  evidenco,  tht 
"  archxologieal  and    palsantologioal,"   and   that 

uitoa  another  volume.  The  preaeat  one  quotes,  o 
an  average,  suine  three  or  four  good  sulhuTitiea  o 
eaoh  of  lUi  Jl^i)  l»|i«r,  olleo  a  dmeu  un  u<ie  page. 
By  tba  way,  on  ooinelary  euuuutitels,  th 
Eujiifh  edition  of  Goillumin,  "Tbe  Beavena, 
tUiLod  and  revitcd  by  Lockyer  and  Proctor,  wit 
numeruna  niitea  iuilialleJ  by  the  latter,  and  fun 
Other  FFJt.A.S.,  sSorda  ui  Ihia  choice  tiaiae  a 
blnnden.  AI  the  table  of  "Periudia  Cometa, 
p.  248,  "aphelion "  ia  foe  paribeliun,  and  vie 
vtrii.  Then,  at  p,  200,  "  the  miaa  of  caiii«Uappear> 
(Dob  a  smali  fraction  of  the  maaa  of  the  terreatriai 
'globe,  that  the  shook  would  he  quite  imper- 
oeptlble."  (Halley,  by  the  way,  in  the  J'ltU. 
T'l'oui.  IT'24,  leema  to  have,  in  treating  thia  very 
aubjecl,  first  brought  ua  the  Krenoh  word  "  ahoc  "  ; 
bntoar  language  being  than  atill  living,  the  spell- 
ing was  aoon  made  "  aback."  Now  that  it  ia  dead 
and  rotting,  when  we  Import  mnchiM  ur  dipoi,  we 
cannot  •pell  them  maiAirii  or  drppu,  whii^h  will 
ahow"aFureignitudeDt"or"Nepnesb"  (Replica, 
p.  017,  how  me  chaoa  of  Engliih  ariaee].  liut 
liuilUmin  (after  a  note]  ii  left  to  proceed,  "  The 
maaiof  Donatraoomet  baa  been  valued  by  MM. 
Paye  and  Ituche  at  about  tbe  seven- hnndredth 
part  ot  the  bulk  (!)  of  the  Earth."  (Ueaning,  of 
conrse,  mass  of  the  Borlh.)  "That  ir,"  aayji  M 
Faye,  "the  weight  «f  a  tea  of  40,WU  square  miles 
100  yard*  deep,"  Aa.  Calling  Ibe  eaitb'a  meai 
den  ally    6,    any    schoolboy     can    reckon    in    6vi 

million  than  half  a  uiilllon  lucb  seas.     B.  Ih  O. 

BBTBOaBBSSION  OF  NIAGARA. 

[371102.]— This  tracing  from  Major  Ciimatook' 

of  tbe  Uoraeebce  Fall,  that  of  ISi.O  fr.ini  0°.  W. 
Gray 'a  "Hap  of  Niagara  and  Orlean*  Coui 
and  the  last  uf  T.  Kverabed,  given  in  Nutun, 
n.  -IW.  Tbe  place  given  both  falls  in  17uU  is  from 
Kalm'a  detoription.  We  routt  remember  that  since 
hia  time,  beaidea  thia  lengthening  of  the  gorge,  ita 
floor  baa  been  ao  deepened  ai  toaboliah  hia  "  aeriea 
ot  lesser  falls  une  ander  anotber."  The  Britisb 
Museum  baa  two  drawings,  dated  1765,  by  une  of 
which  it  appears  that  those  leaser  falli  had  in  15 
years  >o  receded  aa  to  caalesOB  and  form  "  7'Ac 
Ltiitr  Fall  el  .Viiijnia."  apparently  about  20Et, 
high.  The  other  drawing  ihaws  the  great  pair, 
nearly  as  Kalm  deacrlbed,  an  irregular  creicent 
divided  about  tbe  middle  by  a  narrow  islet  (no 
wider  than  "  Luna  ").  and  iu  tiUe  la,  "  View  of  Ibe 
Great  Fall  at  Niagara,  ]4DIt.  high  and  SOOft.  over  : 
July,  176&."  Thus  the  whole  pair  then  oocapied 
no  BMatm  width  tbU  the  narrower  of  the  two 


N  I  AO AR A 

FROM 

Major  Comsfocks  Sorve/. 
1875. 


lei  novr,  by  the  leitimony  of  both  Kalm  and  thia 
raugbtaman.  A  later  view  by  G.  Beck,  engraved 
y  T.  Cartwright,  and  published  in  1805,  seema  to 
low  liie  water  immediately  above  the  falls  iso- 
Ltlng  the  dividing  iUat  from  Goat  Island  ;  hut  aa 
lii  water  ia  qnlte  amootb,  and  a  alight  rapid  only 
tber  up,   almost   behind   Goat  laland. 


thu  G,  Beck  dc 


SPABKINQ  OOIL. 


(yon 


with. 


particulari 

-ladem,  who  may  hav 
It  being  able  to  div 


e  the 


Tbe  coil  had  been  treated  in  the  ordinary  way 
with   paraffin  wa»   ot   low   melting-point;  to  in- 

In  a  mould  with  a  harder  wax.  Previously  the  coil 
had  given  a  very  good  result ;  bnt,  after  thia  treat- 
ment, it  was  with  ditEcuIty  tbat  any  spark  could 
be  obtained.     We  are  c     '        '       ' 

,  after 
exterior  wax,  mutt  have  left  t! 
in  the  ooil  full  of  Usauret,  which  nndoubtedly 
have   been   vacua,  aa  DO  air  conld  penetrate  the 
already  hard  iiternal  coating. 

To  lect  tbe  aocnracy  ot  the  aforeaaid  hypotheaia- 
and,  if  poasible,  remedy  the  defect,  we  raaeUr' 
and  removed  tbe  wbole  of  tbe  harder  wax,    1 
■park  after  tbii  wai  u  good  M  at  *>— 


Woi 


jnldre 


k  that  tl 


jm  the  effloaoy  ot  a  coil  with  wax 

rnsity,  if  tbe  exterior  were  allowed  to  ban 
r  rapid  cool  ing. 

Aa  ihisdiffioulty  might  occur  in  other  apj 

we  would  point  out  the  neceaaity  of  couli 

slowly  where  wax  ii  need  for  insulating  pu^ 

I..  B.  U.  Pyke,  i 

Barry  T.  B»niet 

London,  N.W.,  July  3(i. 

ZTBPISOB8. 

r376a-l.l—YOD[t  talented  oontribolor,-' F.I 
naroeflut  number  of  the  '■  E.M.."  ninicd 
oore  capable  of  giving  a  practical  deacrip 
ertaia  eyepieces  than  himself.  Ue  mat 
_ue  to  dispute  that  statement.  Meanwhile, 
deacriiwd  several  of  the  furma  uacd,  wii 
proportions,  and  tbe  porpoaea  for  Khicb  I 
adspted. 

Figs.  1  and  2  are  simply  single  lenses,  i 
rarely  used  now  for  the  teleMope,  owing 
chromatic  and  spherical  aberration  dne 
furm,  whether  a  concave  (Fig.  1)  or  oonvax' 
be  used. 

Field  and  opera-glanea  atill  ret*in  tbe  i 
lens  aa  an  eyepiece,  either  in  itc  aimple 
made  sompound.  The  simple  bi-nan 
(Fig. !)  ia  a  poor  instrameot  when  oompar 
t>—   »_ki..aajuB  wluoh    fullmra.      K"  ' 
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worbhopa  of  bnu  finiiligra  ud  nuthenutioal 
iiutnuiwDt  mtken  us  th«  plwu  to  look  for  k 
wlatioii  of  this  problem. 

Ono  SMplT  Intereated. 

PATENT  PIPBS. 

[27T01.]— A  C0BBE3P0NDESCB  tflok  place  in 
the  oolooiDi  ol  the  EnoLiBH  Mechanic  come 
month!  aince  on  the  merita  of  Col.  Ruu's  piteut 
pipe,  Mid  I  VM  >o  mach  impreia«l  with  the  theo- 
retieal  rcMOD*  wJviueed  b;  Col.  Rou  that  I  forth- 
irith  procared  ace.  IteertaiaW  wat  antil  teaently 
ths  awaeteit  pipe  I  eTer  amoked,  Che  only  objao- 
tioQ  I  bad  to  It  waa  the  fiequent  neaeiaity  foi 
clean  ling  the  aponge — a  dirty  pioceia. 

Bonie  weeka  aince  I  waa  pieaented  with  a  pipe 
which  combine*  tba  adranUgea  of  Col.  Bou'a 
without  ita  dia&greeablee.  la  appearance  it  la  an 
oidiaary  atraight  -  atetmued  briar,  with  a  bone 
monthpieiw;  the  bore  of  the  ilem  ia  eitri  latge, 
aboDt  f,  ditmeter,  and  fitting  into  it  there  is  a  lung 
cylinder  of  iron  wire  net ;  on  tbia  the  vulatile  oils 
condeBaa,  ao  that  Dot  a  drop  reaches  tba  moath. 
After  amoking  ioi  a  few  daya,  if  I  find  the  amoke 
getting  strong  in  taste,  1  remove  the  wire  cylinder 
and  bnm  it  perfectljr  idean  in  the  Same  of  a  ipirit 
lamp  or  candle,  and  it  ia  qnite  iweet  again.  The 
ioTaution  is  so  simple  and  lO  eSoacioos  that  I  am 
■Qie  many  of  "  oun^'  will  be  gltuj  to  know  of  it.  I 
only  regret  I  oanuot  tell  them  where  ttae  pipe  oan 
be  procared.  Sootor  Medlolsie. 


p.  4S7)  for  lepli 
pleasare  in  ttndering,  and  I  hope  the  tno  laat- 
named  gentle  men  will  not  think  me  either 
ongiatef  ul  or  atnpid  it  I  express  the  opinion  thit 
tbey  have  failed  to  cealiae  the  position — the  position 
■t  least  as  J  see  it,  and  as  1  vriihtd  to  cJaariy  state 
it.  Hy  deaire  ia  to  oonstruct  a  table  of  the  mag- 
nificatiuna  of  my  different  objectives  and  eyepjeces, 
and  by  this  1  moan,  cot  the  magDifiaatiun  aa  shown 
by  an  image  projected  by  a  camera  on  to  the 
drawing-paper  at  ajv'xiui  distance  of  lOin.  from  the 
eya-lcDS,  bat  the  Bctual  magnification  of  the  image 
viewed  by  mc  in  the  focus  of  the  eyepiece,  whether 
the  result  of  the  Zin.  o.g.  and  Xo.  1  ocnlar,  or  the 
A  and  the  So.  i.  Take  these  two  snppoaed  oom- 
bioations,  and  how  nDreaaoaable  it  would  appear 

first,  it  would  be  equally  ao  for  the  aeooud  when 
(taking  my  own  instrnment)  the  distaniw  between 
the  object  in  fosas  and  the  aye-lens  in  the  first 
inttaoce,  is  13 in.,  and,  in  the  second,  lljin. 


of  B  diamstera  In  power,  whereai  wa  are 
7.  1  give  this  aa  an  inttauce  of  the  want 
Dcaa  lo  wbioh  I  referred. 

S.  My  inatrnment  is  evidently  the  san 
Chat  naed  by  "Aotarea"  (my  liody-tube 
Diin.  tram  the  top — the  eyepiaoa  removed — to  the 
botlom  of  nose-pieoe)  and  therefore,  hia  sugges- 
tion that  12iD.  should  be  taken  instead  of  lOln.  as 
the  fixed  distance  for  measotements,  and  aa  more 
nearly  correipoudiug  with  Che  distance  between 
the  conjugate  foci,  I  can  quite  appreciate ;  and 
here  1  wonld  ask,  would  he  anggeat  that  in  making 
a  table  of  magnifications  from  Sin.  to  ^  1  thonld 
in  each  case  have  a  distance  of  IZin.  between  the 
itage  mioromater  in  focna  and  the  focus  of  the  eye- 
lens? 

4.  If  the  difference  in  magnifying  power  per  inch 
of  draw  tube  is  not  to  be  worked  oat  by  a  rule 
wbioh  be  can  fnrniah,  will  "Actarea"  kindly 
iDpply  the  information  in  the  case  of  lenaos  of 
2in.,  lin.,  iio,iin.,  Jin.,  ,'„ii).,  and  ^in.  for,  singn- 
larLy  enough,  the  only  lens  he  uses  ia  the  example* 
be  adducea  in  his  table,  which  I  poaaeas,  ii 
tb.  im. 

I  hope  I  shall  not  be  considered  trespassing  too 
'  "  '    '  res'"  good  nature,  and  upon  space 

'  and  I  also  hope   if  I   am  aakiug 


being,  of  comae,  in  eaoh  ease  pusbi 
mt.  uMirge  {27653,  p.  437)  eayi :  If  I  "  rt 
lOiD.  from  back  lena  of  objt 


reckon  my 

of  eye-tens  of  ocular  I  shall  not  get /or  uiroiio  " 
(the  italics  are  mine).  Biaetly ;  and  I  quite 
believe  my  eiiating  table,  which  I  prepared  some 
years  ago,  is  not  rery  far  wrong ;  but  it  has  oc- 
curred to  me  for  a  long  time  that  anything  short  of 
abaolule  aocuiscy  connected  nith  the  modern 
microsoope  is  unworthy  of  an  iostrumeut  which  is 
regarded  by  Cb use  experienced  in  its  use  aaideotified 
*fih  accuracy  itself. 

Comingjow  lo  the  reply  of  "  Antares  "  (27a«, 
p.418],  hereferBmetoacommunicatioD  by  him  on 
the  subject  in  tbe  "  E.M."  fur  May  2i>tb,  1B82,  and 

I  bad  ni  "  "" 


IS  that  I, 


fetn 


down  gently. 
P.  K.  Brokanahlre. 


BOOKPIONB. 

f27703,]— I  ISCLOSE  a  cutting  from  my  last 
Indian  newspaper.  I  doubt  if  any  collection  m  the 
whole  world  posBeaaea  a  specimen  of  such  formid- 
able proportions ;  however,  age  diminished  tbe 
virulence  of  their  iting,  and  the  creature's  looka 
were  far  worse  than  bis  oSensive  powers,  as  with 
all  crawling  peats  w^ --   ' 

"Tbe  Dtccaa  Tii 
mechanics  engsged  i 
on  the  Nizam's  SUte  Railway  waa  ia  the  act  of 
adjusting  some  tackle,  he  perceived  on  one  of  the 
ropes,  close  to  bia  hand,  a  huge  black  soorpion.  It 
measured  llin.  from  the  snCenDs:  ta  tba  tip  of  the 
tail,  and  at  iu  thiokeat   part  5^10.  in  circnmfer- 


hat,  as   one   of   tht 


Ted  all 


iggiahly,  as 


Death  frequently  result*  from  the  violent 
inflammation  following  the  pnnctnre.a  raging  fever 
attended  by  agonising  heat  of  the  blood— truly  a 
feeling  of  boiling  oil  fiowing  tbroagh  tbe  Tcina— 
torCurea  the  victim  for  many  hours,  or  until  death, 
uolesaa  proper  remedy  l>e  promptly  applied.  Be 
it  known  that  Ipecacuanha  poffder,  moistened  and 
administered  as  a  poultice  to  the  wound,  acta  like 
a  charm  very  rapidly.  J  have  heard  of  the 
scorpion's  soft  inside  part*  being  pounded  into  a 
paste  and  naed  by  the  natives  as  an  effective  ap- 
"'"""'■  "       ""--—    ---   three    or   '     " '"      ' 


and   Atric 
1  glad  I- 


all    1 


it  (firsl 


an,  by  1 


diatant  friend,  who  saw,  and  was  interested  in, ' 
subject),  and  I  oan  only  say  my  27482  would  not 
have  been  written  had  I  known  that  sucti 
an     exposition     was    in      existence.      That    the 

dent,  and    1  consider  myself  unfortunate  in  not 
being  able  to  tarn  to  the  succeeding  letters  of '■""- 


to  have  elicited.    That  being  the  case,  I  am 
to  ask  "  Anturea,"  with  yuur  ^ind  permissiim. 


toenligl  .     ..._    

latter  does  not  make    quite  clear — this    want   of 

Which  a  writer  hie  "  Antares''  would  assume  (on- 


ly) m 


t  be  clear  to  all,  because 

It  an  alteration  in  the  length  o 


1.  He  telle 

tying  power  of  a  liin.  o.g.  of  07  timea.  Will 
"Amaiee"  furnish  the  rule  by  which  this  is 
urived  at  7 

3.  "The   magnifying  power  of  a   ^  ta   altered 
■even  timea  by  a  cbange  of  lin.  in  the  draw-tobe"  j 

applicatioQ  to  these  two  iaslaaaes  would  make  the 
thing  clear.  In  my  way  I  should  say  that  theu- 
letically  ajat  lOin.  would  magnify  SO,  and  at  12iD. 
96.  and  this  aooords nearly  euoagh  with  "  Autares's" 
100,  but  if  tbe  decrease  In  the  power  of  the  lens  ia 
in  the  ratio  of  tbe  shortening  of  tbe  tuba,  then  the 
TsdaoUon  of  an  iooh  of  tube  would  involre  a  loai 


e  lizards,  domcetic  poultry  and 
sTf  the"lar°ge 


conkey  tribes  do  the  same  with  tile  T 
irch  for  and  capture  OD  each  other'a  t 
often  clipped    oS    tbe  horny  poini 


:ougbl>  out  of  my  great  < 
land,  yet  was  not  stung 
weed  waa  brought  to  my  t 

leaves  were  rubbed  and  b: 
ihen  a  large  active  specim 

turned    to    escape,    and 


lantJy 


TABASITB8   07  INSBOTS. 

[2770-1.]— That  insects  have  their  parasites  ii 

your  readers  Ruuld  like  to  sec  some  for  tht 
A  few  days  since,  examining  one  of  the 
house-Bies.  I  found  it  infested  with  I 
To-day— being  Bank  Holiday,  and  bavin 
fore,  more  leisure— I  put  a  considerable 
them  to  the  test,  and  found  tcarceiy  one  wiibout 
them,  many  having  half  a  duien,  and  one  with 
leaat  a  aoore. 

The  operation  ia  very  aimple.     The  lid  of 
ordinary  microscope  live-ca(;e  la  popped 


eath,  I 


>  of  card    or  paper 


found  the  parasite  on  tfa*  nadei^lda  of  tbathoni, 
between  the  basei  of  the  lage— Mid  Hie  ^aaa 
preaaed  down  just  enough  to  prsmt  bin  tra« 
turning  over.  The  moat  ooaveniMit  obuotive  i* 
•  ■,  a  lin.  will  do  very  woU.  He  it,  of 
itad  as  an  opaque  objent,  ud  illomi- 


ited  liy  innlight  for  ohoiee;  bat  fwiBgtbat,by 
ffused  daylight,  or  a  table-lamp  and  aoodeoaat. 
The  parasite  that  1  have  found  In  «    ' 


>r  itch-mite.  Teryiitnili 


,u-^.n,  ...j..» thedicss* 

„ ,  ___  with  flattor  and  wider  lega  aod 

much  ahorter  hairs.  He  stops  in  ittu  -laietly  enouh 
if  the  fly  ia  not  aqneeied  too  Cigiit  betwem  (be 
glasses,  but  displaya  an  aitraonUnar;  unoont  of 
vitality  if  disturbed  at  hia  meals. 

I  had  such  an  aoaidant  with  the  fly  that  had  n 
_any  of  these  visitors,  and  aa  I  had  Dnfortnnatdy 
injured  tbe  fly,  I  thought  I  would  try  to  aave  the 
"  I.  They  were  qnite  visible  to  the  naked 
it  BO  lively  that  I  waa  somewhat  pntiUd 

„  set  about  catching  them.    It  struck  me  that 

it  I  took  a  pieoe  of  black  papsr^  and  deaoibcd 

--on  it  a  aort  of  magic  circle  with  glyoerins,  it 

luld  puEila  them  to  eaoape  if  I  aould  get  tbem 

ere  once.      I   did  get  half-a-doien    within  tbe 


Luongo  It  was  lerra-Jinrui — uc  uijuci.  i  ju»i«^gn 
to  catch  a  few  with  a  bristle  tipped  with  glycerine, 
and  got  them  on  the  ilip  safe,  I  thought,  for 
onnting,  but  before  I  eonld  get  tbe  ooTer-Eltss 
1,  most  of  them  had  given  me  the  alip  and  got 

As  yon  see,  I  do  not  pretend  to   BOy  profooBd 

lientiflc  or  couch  practical  knowledgs  on  tbe  snb- 

ict,  bat  found  it  most  interesting  to  tbe  joimgeat 

embers  of  my  family,  as  well  a*  of  aODod  edn- 

Ltional  and  religious  value.     Bvery  inaeot  (bit 

>mes  in   our  way    ia    aa    earefolty    ezaminad  as 

possible,  and  released  if  not  noxioui.     The  eirca- 

lation  in  the  amallest  spider  is  quite  easily  seen  in 

'ta  legs,  while  in  the  inseota  tbe  trachea  can  often 

10  traced,  as  well  as  the  movementa  of  the  dorsal 

esiel  wbioh  does  duty  for  a  heart. 

I  think  it  would  interest  many  bMidoB  myaelf  if 

oyself  would  write  about  it,  familiarly  aa  faraa 
lOBsible,  but  giving  scientific  data  vrbere  necessary, 
will,  therefore,  add  that  while  t'      "     ' 


seeing  the  pads  or  suckers  on  eaoh  foot,  a*  alv  the 

— -ihauismof  the  tongue,  ao   ntteily  difFersit  tc 

mounted  speoimeoa.     The  two  lobes  are  aeea 

to  be    kept  folded   Gat   face  to  face,  to  be  very 

isby,  and  only  expanded  for  snaking.     Also  may 

1  seen  very  clearly  on  either  side  the  radimenl* 

:  the  aeoond  pair  of  winga  to  which  every  msect 

entitled  if  he  reqnirei  them ;    and  here  I  would 

mark  that  Ihaveobterved  an  organ  of  marvellous 

tauty  which  I  have  not  aeen  deacribed.     It  is,  of 

>urse,  better   seen  in   the  blowfly.      The  while, 

alk.  Near  the  base  of  this  stalk  is  a  oylindHeal 
em,  with  boantif  ni  transverse  markings,  and  thiL 
nhea  the  fly  is  dissected,  is  foand  to  he  connected 
to  a  spherical  knob  of  oniciaons  matter  atiJI  more 
beau--'-" ^-^ -..<.... 


2a,  Colebrooke-roi 

Bbhata.— In  letter  27(552,  Srd  paragranh,  "ir" 
ahonld  be  "  11th  "  ;  4th  paragraph,  "  ^  a  little  S." 
sboald  be  "p,  a  little  S."i  8th  paragraph,  "p  "  is 
printed  for  "p."  again ;  and  last  paragraph  hat 
one,  "0"  and  8'"'  sliould  be  "9in.  and  Sin." — £■ 
Holmes.    ^^^^^^__^^^^^_ 

Tlia   "Ab   Intrft"  Bootmafctng  Byatom.- 

A  new  system  of  bootmaking  haa  been  perfected 
by  Ur,  M.  L.  Lion  and  Mr.  F.Catlan,  in  which  the 
method  of  securing  the  lolee,  appera,  and  ioiolea 
togetber  is  the  exact  reverse  of  the  ordinary  whole- 
side  tyatem.  In  the  '-  Ab  Intra  "  aystem  the  tackt 
ate  deftly  put  into  the  inaole  bf  a  handy  machill^ 
the  flat  heads  of  the  nails  being  flash  with  (he 
surface  of  tbe  insole  and  towards  the  wearer's  feet. 
The  insole  la  then  placed  on  the  last  with  the 
points  upwards,  and  the  upper  ia  pulled  over  then 
and  made  fast  by  meana  of  a  hollow  tool,  with 
wbioh  the  operator  presses  down  the  leather  over 
the  point  of  each  nail.  The  aole  ia  then  placed 
over    the    protrudiog    points     of    the    nails    and 

secure  Che  sole  to  the  upper  and  inaole.  So  per- 
fectly are  the  three  united  that  it  requires  tools 
and  great  force  to  separate  tbem.  The  secret  of 
this  great  cohesive  power  lies  in  the  form  of  the 
nail,  which  haa  a  ahoalder  near  its  ooint  and  in 

driven  into  leather,  the  Utter  oloaea  over  the 
shoulder  of  the  nail  and  defies  all  but  the  most 
severe  efforts  to  extraoC  it.  After  tbe  aole  baa 
been  secured  Che  boot  is  finishsd  in  the  nsoal  way, 
tbe  Cime  ocoupied  in  fixing  the  aole  b«iif  shout 
halt  that  reqnired  in  the  ordinary  maohine-boM 
'  procSM. 
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p^riu  on  pyruj,  or  if  thUbenatdaactbe  grift  die>, 
wbilat  tb*  itofllc  111H7  ■end  oat  nev  iBooti  >nd 
flourith  agftin.  Oni  modern  BnglUh  bu,  □□  doubt, 
hteu  tfas  mult  of  nUnral  selgotion  and  ■□rviTBl 
of  tbe  fitted,  and  the  Keltia  element  wbiub  rnna 
tbTon^h  tbe  (rbnle  of  it  is  s  guuintce  of  iti 
nobility,  aad — htunanlj  i|)Baklng— of  its  imperitb- 
•bility.  I  bn«  had  my  eay — uid  mora  tb«n  ever 
J  intended— on  thie  anbjeot,  and  nuw  I  am  going 
Bwaf  for  s  montb'ii  botiday,  where  I  maj  nut  be 
able  to  iee  tbe  Ekglihu  MECHANIC,  sad  if 
"  B.  L,  a."  or  «  Rejinond  "  are  not  aatisliBii  with 
the  poBition  1  have  tdkea  up,  1  ataiill  be  yfiy  pleaied, 
if  they  will  advertiM  their  addreiiea,  to  commuai- 
oatewith  them  opon  the  Bubjeot,  M  I  tbialc  it  is  > 
Inattec  in  which  the  majority  of  "  ours"  have  little 
interest,  anteee,  indeed,  Mr.  Editor  ii  willing  to 
allow  this  dieouaaion — whioh  duel  not  bear  on  tbe 
original  query— to  proooed.— B.  8.  H. 
[62741.]— Oameras  without  Z.oiiaea. 


thai 


ongbt  to 


«  that  it  le 
■o  by  tbe  nae 
t  tbe  smaller 
itiuDt  nill  be 


tmpouible  to  ol 

oE  a  pinhole  ioatead  nf  ■  lam,  ai 
tiie  scale  of  tbe  picture  the  let 
the  OQllinei.  With  a  good  !ei 
object  ii  repreeented  by  ■  "  pencil  of  rays  "  brought 
apparently  tu  a  point  by  the  lens  ;  but  with  a  pin- 
hole each  point  of  the  object  ia  rapresenled  by  the 
tbick  end  of  tbe  penoil :  the  further  off  from  (he 
plnhalethethiakeiwiUbethe"aplodge." — Gauma 

[63758.]— DnafnBM.-To  "  Bos."— In  writing 
on  this  aubjaot,  "  Boa  "  aaya :  "  Medical  electrioity 
hac  aabieTed  many  remarkable  triumpha  over  the 
anriata."  I  am  particularly  iuteraated  in  deafneit, 
and  would  be  very  mnob  obliged  to  "  l<>aa  "  if  be 
will  kindly  >aj  wbera  I  can  find  any  information 
on  tbe  treatment  of  deafneaa  by  eleotiioity.  A 
lUt  of  woika  ua  the  subject  will  muob  oblige, — 

[6276C.]— Utners'  Toola  AnA  Smlthwork.— I 

dareaay  tbat  nadei  the  airoumEtincea  aa  described 
by  "  Silke  "  (see  page  b]9)  such  it  bummer  may  be 
useful.  By  the  way,  I  have  never  written  that 
Iron  or  iteel  ia  to  be  hammered  away  at  after  it 
goei  black.  This  DeaeaaltateB  so  many  rebestingt 
W  to  aocuunt  for  so  fiw  emiths  doing  tbe  material 
Justine.  Working  solely  witb  cbarooal  la  a  great 
benefit  ta  iron  and  steel,  repeated  beata  being 
beneficial  in  such  a  cue.  Memo,  ai  to  tempering 
out  steel  mora  enpecially :  Never  dip  into  cold 
WBter;  make  it  lukewarm  if  the  dipping  tub  be 
not  already  so.  Avoid  a<  tar  as  possible  varyiog 
diametera    in  tbe    part   to   be    cooled,   and  don't 


bUok 


LuyjuD 


a  abacp  corner;  round  it  off.  &  piece  of  ircnur 
■teel,  if  attempted  to  he  straightened  cold  the  first 
thing  in  the  early  mom,  ia  almoat  certain  to  fly. 
He  vrill,  I  think,  find  that  anvils  are  naually  loose 
upon  the  oentral  stud,  and  do  not  bed  firmly  upon 

peculiar  harmony.- A.,  Liverpool,  July  2Ttb, 

'  forgets  that,  "in  aummer  and 

otOBi  wUl  be  of  no  naa  in  either  December  oi  June, 
nnleas  about  thrice  tbe  depth,  parpendicalar  to 
Pig.  2,  that  he  draws  it.  In  fact,  to  have  any 
shadow  available  at  9  and  B  o'clock  in  those  months 
he  reqnirea  a  depth  =  tan.  H'  x  a/',  oc  say  nearly 
half  n/.  And  if  he  givei  this  depth,  and  then 
equal  width  to  each  arm  (so  that  Iheir  end  facet 
may  ba  squarea,  u  now  drawn),  he  will  And  a  stone 
orou  serving  throngbout  the  year  look  sturdier, 
and  decidedly  more  elegant  than  this  of  hie,  uoly 
neetal  in  March  and  September  (at  leaat  throngh 
no  other  whole  month,  I  think).  1  will  Bend,  oeit 
■week,  what  Mr.  Doyle  mentions.  In  any  uther 
mal«Tial  than  stona  the  form  of  Fig,  2,  p.  51S, 
would  be  stout  enough,  and  look  very  well ;  but  the 
depth  still  has  to  be  mudti  about  half  of  a/",  or  tbe 
Bhadowa  of  tbuae  edges  will   not  be  long  enough  to 


BOlatl 


:  1  G. 


[B2737.]— FlUloB'Wom  BrasBes  with  'White 
Kotal.- It  ia  a  practical  method  ;  hut  I  ahuuld 
aay  it  wonid  be  beat  to  remove  brasses  altogether, 
and  oast  the  bearings  solely  in  white  metal.     To 
proceed,  lake  two  pieces  of  board  any  aixe,  and  out 
out  a  balf-cirole  same  rudias  as  abaft ;  then  fasten 
narrow  strips  of  wood  about  tin.  thick  on  one  side 
of  board,  allowing  about  (in,   from  hole  to  form 
flange  ;  tben  put  une  piece  of  board  on  either  aide 
of  pedeatal,  fittiug  doie  up  to  it  and  aleo  to 
■haft,  with  the    strips  of  wood  inaide.    Putty 
between  pedestal  and  board,  eo  as  to  prevent  i 
poaaible  escape  of  metal.    Tben  proceed   to  m 
metal  and  run  in.     If  you  want  a  cap,  lay  a  st 
of  Iron  about  Jin.  thick  on  top  of  bearing,  turn 
boarda  npaide  down,  putty  up,  and  rnn  in  me 
In  tbe  shop  in  which  1  work  most  of  tbe  bearings 
are  made   in  this  way,    and  do    aome  good 
too.     We  bave  both  bearings  of  the  flywheel 
7H.Pi  engine,    which   weigha   about   15cwt., 

OMtiug;  and  alao  all  grindatoue  bearings,  ae 


[62800.]— neutral  Solution.-"  Weald"  naad 
not  be  surprised  at  not  being  able  to  obtain  a  solu- 
tion of  ZnSO,  which  will  not  give  an  aoid  reaction. 
Sulphate  of  zinc,  like  some  other  salts,  always  gives 
an  acid  diaaolution.  Gbevreul  and  Battbelot  bad 
noticed  aod  investigated  this  phenomenon  in  the 
case  uf  aalta  formed   by   tbe  weaker  aeids.    Tbey 


salta  dissolved. 


a  salt 


was  formed,  and  aome  of  tbe  conatituent  aoid  would 
be  found  in  the  liquid,  and  traced  by  meant  of 
litmus  paper.  Berthelol,  however  (Compia Stn^lui 
t.  LXXVII.),  in  hia  celebrated  researches  on 
thermo-obemutry,  tboueh  fully  admitting  the  fact 
ia  tbe  ease  of  weak  aoida,  refuses  to  do  so  where 
acids  such  as  HtBO,  and  the  strong  mineral  aoidii 

opiniDU  that  water  hat  the  same  action  in  the  case 
or  atcoDg  acids,  and  tacts  let'm  to  bear  bim  ont. 
When  Ns,SO,  ia  dissolved  in  water,  for  example,  a 
trace  of  NaHO,  and  a  trace  of  NaHSO,,  orof  H,SO. 
ibould  ha  found  in  tbe  liquid.  Thii,  However,  has 
not  been  experimentally  proved  ao  far.  Tbaie  ia, 
however,  nothing  improbable  about  it.    J.  S.  Stas, 

it  SaCl  was  added  to  a  solution  of  'AgSO,,  both 
solutions  being  diluted  aufficiently,  a  point  waa 
attained  when  the  liijuld  contained  both  NaCI  and 
AgNOj  without  any  fncther  precipitation  taking 
place.  It  was  then  that  he  suggested  the  use  of 
KaBr  instead  of  NsCl  in  silver  titrstioni,  tbe  dis- 
orepancy  not  eaiatiug  with  NaBr,  or,  at  least,  in  a 
much  smaller  proportion  than  with  NaCl.  ■'  Weald  " 
must  at  all  evenU  expect  that  as  long  as  any  ZnSO, 
lemnins  in  solntion  the  liquid  will  farnitb  an  aoid 
reaction.  If  he  odds  ammoDin,  be  may  precipitate 
part  of  the  Zu  sa  bydiate.  The  remainder  of  the 
ZnSO,  will  again deoompase  in  preeenceot  11,0  and 


[62304,]  —  Bleatrlo    BniKlar    Alarm.  —  In 

iketch  B  B' are  eprings  nf  btsaa  about  2(in.  long, 
icrewed,  as  shown,  to  a  block,  A,  of  ebonite  or  box- 
vood.    This  ia  ci'iewed  to  window-frame,  so  that  a 


round-beaded  screw,  C,  in  tbe  window-eash  presses 
eprings  together  as  window  ia  moved  np  or  down. 
A  switch  IB  required  to  prevent  bell  ringing  during 
day.- W.  Perbe.v  Maycock. 

[G2  309.] -Partial  FarolyslB  trom  Knee 
Downwards. — Medical  electricity  doea  wonders 
in  such  cases.  How  did  it  originate '>>  What  ia 
your  age  and  oallmgP  Go  to  a  profcBiional  elec- 
trician of  repute  ;  by  looking  into  "  Medical  Direc- 
tory "yon  can  find  one.  If  yon  cannot  afford  the 
fees,  let  me  hear  further  particulars,  and  1  will 
put  yon  in  the  way  of  aelf- treatment. — Eos. 

[e^aiCl-Blectrlo  BelL— Ab  yon  eav,  it  must 
he  owing  to  drynets  of  the  earth  ;  still,  if  your 
eartb-plates  are  sulfloiently  deep  tbere  should  ba 
no  lack  of  mobtucs.  A  water  or  gai-pipe  oonneo- 
tion  eoiild  hardly  fail  yon  in  tbis  respect.  For 
imsU  currents,  purs  water  is  praotically  an  insa- 
lator,  unless  you  have  a  large  surface  of  metal 
oontaet,  which  ia  not  the  caaa  when  yon  dip  in  the 
ends  ol  two  wires,- W.  PuanES  MjTCOCK. 

[62811!,]— Blootrfc  BslL- Pnra  water  is  eiti- 
mated  to  olTer  three  million  times  tba  resistance  uf 
copper  to  the  paseage  of  the  electric  current.  It  ia 
well  known  that  an  imperfect  oonductor  can  com- 
pensate for  its  defective  state  of  conduction  by 
increase  cf  volume.  Take,  tor  instance,  iron  and 
copper.  Iron  oSers  seven  times  the  resistance  of 
copper  to  the  passage  of  eorrent ;    but   by  piopor- 


ounent  of  electrioity  will  ba  tramamitted  through 
it  ai  readily  a*  through  tbe  better  oondDCticg 
metsl,  In  tba  aame  maansT,  by  bringing  intooira- 
duoting  action  a  large  body  of  interposed  maisl 
'  ,  the  electricity  whioh  would  not  pa*a  tbioogb 
lall  qoantity  is  tranamitted  witiioal  ai^ 
apparent  res istanoe  when  a  large  sectional  area  u 
.ucluded  between  tbe  plates  buried  in  the  atni. 
If  you  sink  yoar  plates  deeper  in  the  earth,  wbei* 
it  keepi  moist,  von  will  not  be  Iron  bled  by  the  ball 
atopping.- W.  P.  C.  Wabd. 

[UiaiO.]- Trawl  Mat— Maks  tba  boards,  « 
'otters,"  as  they  are  ealled,  2ft.  by  ltt.byliii. 
:hick  ;  shoe  them  with  thick  keel  of  lead  ;  roiud 
iff  front  bottom  oomer  [  bore  holes,  and  place  iop« 
ilinga  BO  that  the  boarda  may  ti  '  ' 
30'  from  tight-ahead  lini      ' 


;  liave  a  long  bridle — the 


'er  the  better — pnt  small  corki  on  head  rope, 

lead  ferrnles  on  foot  rope.    Thr '■— 

of  rigging   boarda  would      '^    ''~ 


aids  of  beech  do  well,  as  thej,  om  fo-^j.     • 
ng  can  be  attached  to  boards,  as  ahown  in  1, 


.ahoir 

found 

heavy.    The 


[62820.]-Trawl  Nst.— "  Rolando'a"  sketch  it  * 

be  speaka  ot,  9Et.,  ia  very  small.  A  2Dft.  sailiav- 
boat  of  any  power  would   tow   a  trawl    from  lia. 

is  kept  open  by  corks  on  the  bead  rope,  and  the 
foot  rope  ia  kept  down  by  pieces  of  sheet  lead 
wrapped  round  it  at  intervals.  Tbe  tow-rope  il 
connected  witb  the  otter-boards  by  two  ropM 
called  spane.  These  have  an  eye  in  each  end.aoi 
being  attached  to  the  bridle  of  the  oWen,  and  tbe 
other  joined  to  the  tow-rope  by  a  ahaokle.  Sttk 
BpaQsMouldbebaltas  many  fathoms  in  Isngth  st 
there  are  feet  in  the  month  of  the  net — that  is,  if 
tbe  mouth  is  2Uft.  wide,  each  span  should  he  10 
fathoms  long.  Beware  of  uting  new  rope  for  tht 
Bpaon,  or,  if  this  ia  necettary,  all  tbe  turns  aboold 
be  well  taken  oat  of  it,  or  the  two  spaui  will  lay  sp 
together,  and  give  endletB  trouble.  The  otter- 
boards  arc  weighted  with  iron  on  tbeir  lower  edg^ 
and,  it  the  water  ia  deep,  extra  lead  plates  oia 
screwed  on.  Tba  ottei-boards  are  tliiiig  by  a  bridle, 
like  the  belly-band  of  a  kite.  This  make*  then 
'  jer  outwards  as  tbey  are  hauled  through  Iks 
tei,  and  thus  keep  the  net  open.  Tbe  size  ot 
!  mesh  should  not  he  less  than    i  jin.  from  knut 

cieut  net ;  but  it  reqntres  careful  adjustment  at 
the  weights,  Ac,  to  make  it  work  aatiafactorilj.- 

Pal. 

[fi3820.]  —  Trawl  Nat.  —  The  arrangement 
referred  to  by  "Rolando"  is  called  an  "otter 
trawl,''  from  the  similarity  ot  the  buards  used  1^ 
that  of  the  "otter"  used  in  fly-fishing.  To  eac& 
side  of  a  bag  net  like  that  used  witb  the  beam 
trawl  there  is  added  ■  piece  of  net  about  3[t.  deep 
aod  lOtt.  to  soft,  long,  according  to  towing  power 
available.  These  pieces  form  wings  <>r  praloDga- 
tiona  of  tbe  tides  of  the  bag,  and  tbetr  lower  edgtt 
are  in  a  line  with  tbe  bottom  at  "  breast "  ot  tb* 
bag,  along  whioh  and  the  wings  ia  fastened  a  leaded 
breast  rope  of  about  liu.  to  IJiu.  circumference. 
Similarly  along  the  upper  edge  ot  wings  and  Ug 
thete  la  a  ligttler  rope  with  oasts  strung  on  i% 
The  ends  of  these  ropes  are  fixed  respeetively  to 
the  bottom  and  top  of  the  utter  boarda,  wfaioh  an 
stoutly  made  of  some  heavy  wood,  and  shod  on  tbe 
bottom  witb  sledge-ebiped  irons.  Por  atlacbinf 
tbe  hauling  gear  each  board  has  four  holes,  one  is 
eaeh  a^mer.     The  ends  of  a  stout  bit  ot  inch  rope 

of  a  somewhat  longer  piece  to  the  two  after  holes. 
The  bight  of  the  after  strap  is  then  passed  throngh 
that  of  tbe  forward  one,  and  a  lasbing  or  hitch  put 
on  so  as  to  keep  all  the  four  parts  attached  to  the 
board  at  the  proper  length,  and  the  whole  art  and 
mystery  of  otter  trawling  depends  largely  on  tka 
proper  setting  of  these  stcapa.  Tbe  action  uf  tbe 
water  on  the  boards  is  like  that  of  the  wind  aa  a 
kite,  and  they  must  be  so  set  that  when  drawn 
through  tbe  water  they  will  be  driven  aportso  sa 
to  aptead  the  net,  and  downwards  to  help  to  keep  il 
on  tlie  bottom,  and  if  when  the  net  is  out  tbe 
bridles  are  seen  to  be  close  together  '"t-*^  uf 
separated  like  a  thin  letter  Y,  or  if  one  of  the 
boarda  be  observed  foaming  along  on  the  iorfaee 
aatem,  there  ii  probably  something  wrong  in  the 
lengths  of  tbe  straps.  Each  board  is  attacbsd  by 
the  sliapt  to  aboat  2U  or  80  fathonu  ot  bridle,  and 
the  ends  of  the  bridles  to  a  waip.  The  length  ot 
btidJea  and  warp  aboold  be  at  least  four  times  lb* 
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ideptb  of  the  water.  I  h«Te  one  40ft.  otter 
irith  boinlt  Rboal  22tn.  hy  iiin.,  uid  IJin.  b 
■aitable  fut  >n  iipen  Biil-boBt,  lad  ons  60Et.,  with 
Ixwtdi  about  Sli  by  20,  for  nu  with  s  more  pover- 
fnl  cnft.    They  hive  both  brought  up  msnjragood 


tual  of  aoleg,  pliii 
IMrticaUrlj  id  cJaep  w 


fiod  belt  ii  shout 
KMticely  neosaiitrj 

boatdt.—J.  BBOr 


,    Tho   . 
dnt,   I  think,  a 


the 


iirl  II 


.be  net  when  Qihing 
hsn  perhapi  half  iu 
bight  lutcm  of  thi 


stbont  ^in.  behind  fout  of  bridge  on  tije  oppoiite 
to  that  where  the  bug  hur  ii  (uniler  E  itring),  It 
ie  H  solid  post,  and  in  never  glued  in  poailion.  See 
tbatit  itsade  reitioall;.— Cun-eR. 

(^fi2837.J— Violin  Honnapwl.— Juit  by  way  i 
"      '  i  the  exeelleat  advioe  gtTf 


the  qneiiit  ea 

Is.)  from  any  respei 

•>•■■  -  -"7  uieful  a 


information  t 
undent 
rohase 
ctable 


le.— G.  FBI 


a  saaudpoat  aetter  (pri 
muiia  shop.    He  will  Si 


e  any 


[62S32.]— Bandtaor  Zlno  Tnbea— Haa  "A 
Tinman"  tried  filling  his  tubes  firal  with  melted 
•oain  ?  I  have  often  seen  tubea  bent  in  that  way, 
in  the  oaae  of  inn  anH  bran,  and  it  doea  the  work 
Well,  even  with  very  thin  aheel^metal.  Sind  girei 
IgfMi  reialts,  bnt  ia  not  u  reliable.  Re  Bare  yoa. 
tnbes  ire  atrongly  aoldered,  and  do  not  make  tbr 
Coaia  too  hot.  ld>r«iay  thia  plan  will  luoceed  with 
zina  aa  it  does  with  other  metala.  I  would  a' 
"Tinman"  to  do  the  beading  while  the  mei 
Btill  warm.  The  beat  lempersture  is  betweec 
Wid  IfiO'  Cantigrade.  Keep  in  mind,  however, 
St  f05°  line  become!  very  brittle.     You  will,  of 

oonrae,  not  be  able  to  attaio  305°  if  yon  use  i , 

Which  melta  at  mi' Cirntigrads.     With  aand.if  jua 
nan  plug  the  tubea  at  both  enda,  yoa  will  hav  "-  - 
beat  ohanoe.     I  shoulii  try  roaia,  aod  bead  aa 
BB  thoroughly  aet, — CofPlllt. 

[•v>8.tj.] -TelBphoae  Bwlteh.-Tou  do  not 
mention  what  form  of  telephone  you  hare  ;  atill,  I 
presume  it  has  some  kind  uf  oall-bell.    It  is  an  easy 


[fiSS.IT.'l— Onrrant  Brwk.  - 
the  hammer  apring  ii  firmly  fii< 
there  must  be  a  dirty  or  looae  t 


Freanmiag  that 
g.— W.  Peubes 


Thia 


«  of   > 


.rio,  4o. 


alide-VKlve 


1,  lead, 


iJts  pnbliabad 

'ewurk 


angle  of  i 

bouk  on  t ,___, 

banslated  inl«  every  Ungi 

BD  Bnglish  trantlttioQ,  bat  qo  uoi  lememD 

of  paUiaher.     Uy  oopy  ia  French.    Zeaae 

requires  a  oertain  amonat  of  matbemiktioal  kBow- 

ledge,  at  be  makea  nae  uf  mathematias  all  through. 

Shall  be  pleaaed  to  give  any  mora  information  if 

required.— Cupper. 

162840.]— Teat  for  Arienlo.-l.  Boil  a  ami 
quantity  of  the  auapeoted  paper  with  liOco,  of  wat 
•cidulaled  with  lOnc.  of  pure  bydroohlorio  aoid.  . 
ABmall  beaker  place  -lUdo.  of  water  aod  lOjo.hydi 
ohiorio  aoid  ;  boil  this  mixture  with  clean  copper 
foil ;  if  the  copper  fuil  remsina  clean  and  bri  '  " 
may  be  taken  for  granted  that  the  materia 
pure.  Now  add  about  'IDms.  of  the  above  sol 
and  boil  for  about  half  an  hoar;  it  araeuie  i 
11  he  prrci|)itattd  on  tlie  fuil  in  the 


■uf  ■ 


grey  & 


of  n 


Tm 


copper  may  be  dried  and  heated 
vben  the  arseniu  will  suUime  in  ■  ateel-coloured 
Ting.  'J.  Pasi  sulphuretted  hydrogen  throngh  i 
pjEtiuQ  of  the  above  aululion  ;  if  araenio  ia  presenl 
It  will  give  a,  yellow  precipitate  of  araeniont 
■alphide,  aoluble  in  amuiomum  and  potassiuoi 
hydrates.— Pa  1 X  CI  I'l  A. 

[C-2813,]— Test  ifor  Araenio — I   do  not  thin! 
that  tbere  ia  any  simple  test   for  araenie,  si  tha 

Jiuautiliea,    and    requirea   in  oooaequence  oirefu 
way  u  to  uae  llarsh's  apparatui.    This,  of  courat 


Ijtioa 


work.    ifiL 


is  the  0 


refer 


fiubatance  with  a  mixture  uf  Na.CD,  and  K!CS  in 

»  little  tuliD  close. I  at  one  end.  I'his  woald  an>wer 
with  paper  very  well,  an  araenioal  mirror  biine 
Jutuipd  in  fl.,iil  prirt  of  tube.  This  method  was  im- 
lirored  by  K.  Fi'Eeuius  aid  S.  \.  Uabo,  and  is 


altogether    trnitworthy    as    modified    by   thi 
Quarter  of  a  milligramme  of  arienio  sulphide  v 
giveadietinct  reaation.     It  haa  given  me  excellent 
reaults.     If  paper  to  be  tried  eontaine  a  good  pro- 
portion  of  arsenic,  homing  It  will  give  ■  ilrong 
smell  of  girlie.— Co PPEB. 

[62810.]— Teat  for  Ajraenlo.  —  The  follow- 
ing from  Walta'a  '' Diotionary ''  may  ha  use- 
tul  :  it  ia  BcttcndorS'a  teat.  When  a  aola- 
tioD  of  stannous  chloride  in  fnmiag  bydro- 
ohlorio     acid      ia      added 


loceduoing  a 


, , after  proper 

naahiug  and  drying,  coDiists  uf  metalHa  araenie 
nixed  with  a  small  qaaDtity  of  atinnio  oxide,  to 
in  aqueoua  solation  of  araenioua  or  anenio  acid, 
itanooui  chloride  producea  no  precipitate  ;  but  on 
idding  strong  hydrochloric  aeid  till  the  liquid 
!nmes  slightly,  precipitation  takes  place.  Araonifer- 
im  bydriichloria  acid  of  specific  gravity  riSS  to 
1-135  gives  an  immediate  precipitiLte ;  the  same 
dilated  to  apeciSc  g»vity  MOO  no  preoipitition 
takea  place.     From  thia  it  may  be  inferred  that  the 

■raenlooa  chloride ;  further,  that  ia  a  aulation  of 
araenioUB  aoid  ia  bydrocblorio  acid  of  specific 
gravity  MIS  part  of  the  araenie  is  preacnt  aa 
ahloride,  bat  that  hydrochloric  aoid  of  speiiGo 
[rarity  1*100  dijuolves  araenioniacid  as  such,  with- 
int  oonverting  it  into  obluride,  The  reaotioa 
ibove  described  is  extremely  delicate  and  capable 
if  delecting  one  part  nf  arwuic  in  a  million  parts 
if  solution.  On  antimonv  comnoDuda  stannoua 
chloride  ejterta 
longed  beating ; 

'"ay  he  ua^  to  ueiAub  aiicum  lu  huuiuhjuj  uuui- 
mnda,  the  aolntion  having  been  previouily 
tnrated  with  bydrnohlaric  auid.  Another  uaeful 
application  of  the  aame  reaction  is  to  the  prepara- 
'.ion  of  hydrochloric  acid  free  (rom  araenie:  41:1 
rrsmmes  of  apeoiBo  gravity  1-I(i4  were  mixed  with 
1  f  nioing  eolation  of  atanaoua  chloride,  the  preoi- 
)iuie  aenarated  by  filtration,  and  after  twenty- 
'.jur  huara  the  hydrochluric  acid  distilled,  the 
eceiver  being  changed  after  the  first  tenth  had 
iHied  over,  and  the  remaiadur  distilled  nearly  to 
Iryneaa.  The  acid  thus  obtained  gave  not  tbe 
ilightest  indications  of  arsenic,  either  by  Matab'a 
«at  or  by  preeipitatioa  with  hydrogen  aalphide. 
[n  teating  for  araenie  acid  with  ailver  nitrate,  the 
telicacy  uf  the  reaction  is  impaired  by  the  aola- 
lility  of  ailver  aracaate,  not  only  in  free  nitric  acid 
and  free  ammonia,  but  also  in  ammonia  nitrate. 
According  to  C.  Avery  {Sdl.  Am.  J.  [2!  ilviii.iS). 
tbe  reaotion  is  greatly  facilitated  by  adding  to  the 
ilution  of  araenie  acid  in  nittio  acid  a  few  drcps 
'.  a  strong  BOlutioo  of  an  alkaline  acetate,  and  then 
drop  or  two  of  ammoniacal  silver  nitrate, 
nother  very  good  mode  of  teating  ia  to  drop  tbe 
itria  acid  eolution  of  araenla  on  reeently-pre pared 
Iver  carbonate,  the  red  silver  arsenate  then 
abowing  itself  very  couapicnoua  on  tbe  white 
ground.  Metallio  arsenic  and  anenloni  acid  are 
---ily  oiidiaod  by  a  miitare  of  potasaium  chlorate 

estimated  aa   anunonio  msgneaian   araenale. — 
A.  (J.  H. 
[628S0.]— TBf  Pavamant.— la  reply  to  "  I.  A. 

O.  G."  an  excellent  pathway  •■--  ■- ■■-  -■■'-■- 

the    last    year  in   my    immi 
thus.  Origmal  pathways  wer_ 

eyieh  loose  gravel ;  these  had  a  kerbi 
ith  an  olevatiun  of  &  or  Gin.  above  the  existing 
iths  they  were  raked  tolerably  smooth,  then  had 
Kiut  Jin.  of  shingle  which  would  pasa  through  a 
I,  having  bean  been  previouily  put 
and  well  stirred  ;  these  were  taken 
cauldron  and  at  once  laid  down  ai 
^enly  aa  pospihle  by 


readily  aiwa  into  alices.  1 
affixed  to  a  wooden  face- plat 
lompoaed  of  rsain,  ahellac, 


o  boiliog  ta 


ledays.    Then 


juld  pi 


1  thro' 


I*  boiled,  and 
b  a  Jin.  meah 


previoualy  laid  ciowu  and  left  for  a  day ;  finally 
KJme  powdered  abell  waa  duated  on  tbe  top  and 
immediately  a  tolerably  heavy  roller  was  ran 
leveral  times  over  it  tintil  it  presented  ■  perfectly 
imooth  aurfaoe.  Tho  pitha  have  continued  In 
iplendidoondiUon  ever  amoe.— Gamma  SiOMA. 

[03353.]- Slamaae  Templea  and  IilBbtnlng'. 
—1  hiv-  n„i.  been    in  Siam  ;  I  only  know  that  in- 
ler    enlightened    people    from 

L»ndon  librarice.  The  Siameae  being  Bud- 
iits,  I  ahouU  tJiiak  their  tall  temple  apirea  are  of 
le  incnrved  cone  form,  a  favourite  stjle  of  orna- 
leat  with  uihet  Indo-Chinese  races.  I  mean  avery 
sharp  ci.iie  .  ^  >  long  narrow  icgment  uf  a  circle 
removed  f  ;„  ^  ,he  bate  line  upward. ;  the  fashion- 
able hat  ,,e'^«l  ^"*,eD0We!,m»i6aodIfmalcalike, 
is  of  tbis"^,llu»'".Mtlioagh  the  above  lofty  ettuc- 
!^Kv'-  rtW-l  >''  ="Wei:  b^\.,  ooaud  with 


,.  Yon 


I  yon  anithlng  like  3  volta  per 
me  E.U.F.  with  aay  other  tea* 
er  or  cheaper  eolution,"  yoo 


hour)  at  a  atretch.  Chromic  and  anlphnrlc  acids 
ITS  the  beat  that  could  be  ooiamended.  Faller'a 
lell  might  Buitj  but  it  ia  far  from  being  cheap, 
aad  iti  aolution  ia  no  cleaner  than  any  of  the 
hera.  So  fir  aa  tbe  clean  aolation  ia  eonceraed, 
may  be  aaid  that  Ibey  are  all  dirty.— BoBADIL. 


857.]- FollalitDK  Pebblea.— Here  ai 


a  few 


it  simple  description,  a  piei 


h  tbe 

isuallyot'the 
re — a  lathe  of 

roanded  and 
fitted  to  the  lathe  like  a  circular  aaw,  a  tool  like  a 
utobei's  steel,  with  a  aqaare  point  tempered  hard, 
slab  of  Bath  stone  (H.^),  and  a  small  piece  ot 
>'ater-of-Ayr  stone.  The  circular  plate  dipa  into 
trough  ouutaining  a  miitnre  of  emery,  qnaitz, 
ind,  and  water.  With  it  the  pebbles  may  be 
ladily  aawa  into  alices.    The  alice)  moat  tben  be 


bym 


You  will  tl 


nabled  t 


arpentii 


0  the 


iliihed  by  rubbinx  01 
ig  of  Bath  atone  with  a  little  fine  emery.  Thia 
.   make  thoui   pretty    smooth.    To  get    ■  fine 

,  der  inatead  of  emery,  or  you  may  mb  with  the 
Water-of-Ayr  atone.  To  give  the  operator  a  oom- 
Doand  of  the  stone  he  is  polishing  it  ia  uanal  to  fix 
it  to  the  centra  of  a  fiat  piece  of  wood  about  £ft, 
long,  with  the  cement  befsre  mentioned.  The 
itone  ninat  ba  kept  wet  while  it  is  being  operated 
ipon.  Many  of  the  pebblel  found  on  the  aeashore 
untain  fossil  remaiun,  which  ate  brought  out  in  a 
ilrlking  manner  bjpolithing:  aid  aa  tbesubstanea 
in  which  tho  fossils  are  imbedded  i>  frequently 
lerai-trane parent,  the  pebblea  mar  be  dried  and 
used  as  photographic Degativei. — W.J. 

[63SJ9.1  — BeatlQK  Water.- Of  uoam  tba 
'  given  temperature  "  must  not  be  mach  above  200*. 
It  ia  purely  a  question  of  quantity  to  be  heated  in 
.  _! —  time,  and  depcnda  greatly  on  tbe  eircnla- 
.  the  pipea.  Try  }  aqnara  fo<it  uf  pipe  au- 
cubio  foot  of  water.- T.  C-.  Briatol. 


tauli,  and  the  temperutare  >.f  atmogphere  if  tank 

was  not  welt  lagged,  and  ataouot  of  water  in  tank. 

ung  u  the  beat  transmitted  from  the  pipe  IA 

■  r  in  tank  were   greater  than  the  luia  by  radia- 

:  would  continue  tu  rlie.  When  you  have  found 
smonnt  of  heat  required  to  he  tranamitted  In  a 
lin  time,  to  raite  temperature  of  water  to  tbe 
lired  point,  you  can  find  tbe  euitaae  neoeasary 
anemit  that  amoant  of  heat  in  the  time, 
thermal  unite  of  heat  tranamitted  per  hour  per 
cquare  feet  heating  aarfaca 


lat  f  would  gradually  riae.  If  you  work  out  the 
isalt  for  every  6  riie  of  temperature,  the  resolt 
ill  be  cloae  enough  for  all  requiremeata — ElAQ. 
[628131.]- Chloride  of  Oalclnm  Oryatala.— 
Tbia  ealt  is  extremely  eoloble  in  water.  To  ob- 
lin  pure  crystals  it  must  be  borne  in  mind  that  a 
Dueontrated  eolution  of  CaCI. dissolve!  appreciable 
iiantitiea  of  U.H./), ;  make'snre,  by  adding  HCl 
ill  litmus  paper  juat  gives  an  aoid  reaction,  that 
ichianotthe  case.  Grimahaw  {Vhtmii^t  Neai, 
table  XXX.)  deacribei  this  cooibination  of  CaCI„ 
ind  givea  the  formula  aa  0  ?*^-|^     +    7H,0.    I 

mention  this  fact  because  tbe  marble  yoa  have 
liaiolred  may  contain  iron;  in  that  oaae,  it  ii 
oeoewary  to  put  a  am«ll  quantity  of  CaH,0, 
[>Uk«llimf)in  the  aolutioa.  This  will  preoipi- 
tate  any  Fr,Cl,  which  may  eiiat  in  aolation  ;  bat 
a  amall  quantity  of  CaH,0,  will  aiao  be  Uken  np, 
andmust  be  transferred,  aaahove.intoCaCl,.  Tbe 
liquid  ia  now  evaporated  very  ooniiderably,  and 
aat  aside  to  cuol :  large  cryitals  will  form  if  tbia 
Bvapuratiun  baa  been  carried  on  far  enooeb.  They 
.pund  tu  the  formula  C^C'1,  +  SH,0 ;  the; 
itremely  deliqoeuent,  and  yoa  will  bud  anm* 
iilty  iu  keeping  them.  I  wODld  be  Inolinad 
I'lbt  that  it  could  be  done  otherwise  than  bj 
tng  the  crvEUU  in  lealcd  glaiatubes.  ChlodA 
Amx^  can  be  dissolved  in  alcohol ;   thia  liquid 
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af   &loobo],  tbe  aloohol 
lUlli       " 


tekicB  the  place  of  wiiter  of  crystnlliBatioa ;  at 
SBi"  C.  water  dissolvea  50-K7  pacU  of  CaCI,.  There 

^tcntioQ:  there  h  a  prysUlline  form  of  C'aCI, 
irhich  oDly  retains  i  moleaulei  of  water,  it  in 
prodnDed  from  aareatarAted  Bolntioiis  at  the  salt 
only.  AooordiDg  lo  I.efevre  350  grammea  of 
CaCl,  +  6H.0  (oijitalliied)  are  to  be  diHolved  la 
BO  CO.  of  wa'ter  at  AtT  C.  After  oooling  the  aoln- 
tlon  will  yield  oryBtali  if  a  imal)   cryital  of  CaCU 

+  eHjO  1«  dropped  Into  it ;  withoal  thia  addi- 
tion the  ci^stallisatioQ  will  not  take  place.  In 
joar  eiperimcnta  yon   mav  have   produoed  a  snr- 

■atarated  aolution.  and   thia  would  aaaount  for 
jDur  failing  to  obtain  crystals.    The  arystsls  of 
OaCl,  +  4H,0   are  in  the  shape  of  large  plates, 
nhite  CaCl,  -¥  GH.O  are  rhombic— Co rrEB. 
[62664.1— Faca-Flate.— Make  a  mark  on  faoe- 

5 late  half  the  traiel  of  surfaeine-ilido  from  oentre. 
low  bring  the  slide  hack  and  fix  a  icrlberor  ehsrp- 
fMintcd  tool  in  rest,  and  bring  ectiber  and  mack 

Jgtt  to  touch  neareet  t<i  you.  Now  tnrn  spindle 
alf  round  and  travel  rest  seross  to  mark,  and  ad- 
jast  until  mark  and  soribn  cuiDcide.— T.  C, 
Briitnl. 

[6S866.]— HydrochlortoAcld.- 1" 


t  theri 


HCl  otfaerwiae  than  by  oonverting  NaCl  into 
Sa,80,  by  means  of  H^O..  It  ia  perhaps  a  bj- 
producc  still  in  Ecglrind ;  bat  on  the  Continent, 
where  Solwaj's  ammonia  process  has  some  into 
(oroB  for  mannfaoturing  Ha,COi,  it  i>  getting 
■earce.  In  taot,  it  has  been  going  np  in  price,  in 
Belginm  notedly.  Does  it  not  strike  the  qoerist 
that  the  prodnotioQ  of  a  solution  of  CI  in  water 
and  its  subsequent  treatment  by  electricity  would 
make  ECl  a  rather  expensive  ohemical.  It  can  be 
lionghtaotnally  in  Belgium,  delivered  at  works,  fur 
imder  £1  per  ton.  Three  years  ago  1  bought  Urge 
quantities  for  16s.  per  ton  delivered. — CoPPEfi. 

[B!8fi6.]  — HydrochJorlo  Add.— To  manu- 
facture this  WLthuut  ill  being  a  hy-prodaet  is  easy 
enough,  without  having  reEonree  to  suub  an  ei- 
peDsive  method  of  eleoiric  combination.  Whether 
■— '  -  — --"-aan  would  attempt  to  prepare  "■-- 


icially  Bi 


t,  when 


leof 


the  cheapest  of  waste  productions,  is  another 
qnestion.  Annexed  are  a  tw  of  the  methods  by 
which  hydroohloric  acid  (HCl)  and  its  Bolution  may 
be  obtained  ilireotly :  Ut.  By  tbe  action  of  day- 
light on  a  mixture  of  er|unl  volumes  bydrogen  and 
chlorine.  2ad.  Br  the  taction  of  eulpburio  acid  un 
common  salt,  aided  by  heut.  3rd.  By  exposing 
a  solution  of  chlorine  in  water  to  soidight.— 
S.  BOTTONE. 

[e->867.]— Troablasome  Zino  Bod.  —  The 
white  substance  is  probably   sine  oxyohloride. — 

[aZ8t;7.]— TronbloBOme  Zlno  Hod.  —  Thia 
query  should  bave  been  headed  "  Huw  to  make  a 
mesa  in  a  battery."  The  magnesia  haa  been 
liberated  by  the  action  of  tbe  zinc  and  cakes  round 
the  lino.  To  avoid  it,  throw  away  the  existing 
■olntioo,  and  make  np  a  fresh  solution.  If  ^ou 
think  the  solutioQ  is  aoid,  and  requires  nentraliaing, 
da  so  by  immersing  in  it  a  few  strips  of  lino  until 
no  more  are  diisulved.— 3.  BOTTONR, 

[«2S7J.]— Oil  Oaa.— Afew  printer's  miitakei 
have  crept  into  this  query,  which  kindly  allow  me 

coal  gua  from  the  two  fumaoes  or  six  retorts  would 
be  the  quantity  stated  per  13  hours,  and  not  from 
each.  The  saving  upon  5WI  lighte  should  read  SOO- 
lUths  (pence),  or  Us.  8d.  per  day.  For  "  doea  not  go 
ai  far  in  the  way  of  illuming"  read  "does  not  go  as 
farnjintheway  of  illuminotiog." — Mabiescebo. 

[e^ST'tJ— Leyden  J&r  and  Fnlmlnatlnr 
Fane.— There  is  no  fault  eithtr  in  coil  or  jar, 
under  the  oiroumstances,  as  described.  When  a 
mil  IS  worked  in  connection  with  a  jar,  the  charge 
which  tbe  jar  receives  ia  at  once  discbarged 
through  tbe  coll.  This  is  why  no  trace  of  eleolri- 
«ityia  fonndfttlerwards  in  the  jar.  There  ia  but 
little  increase  in  the  length  uf  h  spark  from  a  jnr 
eharged  from  a  aoil.  Tbe  sparks  are  seen  to  be 
thick  and  bushy.  The  same  remarks  apply  to  the 
fulminating  pane.- BOBADIL. 

[C^S73J — I,ayden  Jar  and  FalminKtliiff 
Fane. — Isend  in  thin  week  an  actiduoncoudensero, 
whicb  will  probably  appear  in  our  next  iieue,  in 
which  a  foil  account  of  all  that  ia  necessary  to 
feeore  good  results  is  given.     I  may  point  oat  that 


itated  i 


.e  of  tt 


lelng 


attschfd  to  the  knob  of  the  jnr,  the  otbi  .  _  . 
little  distance  from  theoiiiride  of  the  coating  of 
tlte  j  If.  The  j.r  rrin  l>e  iu-iilated  by  standing  n  un 
a,  blicetot  gnuif  eli'inili'.     Tn  cbar;je  a  fuliniiiating 


■.    I'lio  pono  n-i. 
H  SUTTOXK. 


them  "of  all 

been  the  cause  uf  failure.     Ii  i>  not  particularly 

easy  in  praotice  to  charge  a  jar  with  an  induction 

machine,  which  would  soon  charge  the  jar.  Positii 
electricity  goes  into  the  knob,  sod  repeli  poaitii 
from  the  outside  ;  therefore  the  auliidc  tinfoil  mu 
■      ■  -  " forgetths 


Inev 


any  t 


Gonlly  in 


ig  then 

t  a  ooil.  Tbi 


—,.jot  yon  will  requi. .  . 

aame  applies  to  tbe  full 

have   uli   right,   as  far  as   construction    goes.     I 

presume  you  know  that  the  glaii  of  both  jar  and 

pane  must  he  anrnpulansly  clean  and  dry,  iol  it 

posaible.- H.  A.  R.  BENNETT. 

[63S74.1~Hedl<!aI  Bleatrlolty— Here  is  what 
Dr.  Garratt  says  in  his  book  on  the  relative  value 
of  batteries  : — "  UHniell's  is  now  so  improved  that 
it  is  the  most  permanent  and  even-working  battery 

particDlaily  for  tbe  so-called  coiifliiii!  yalranic  cnr- 
Ttnl."  Again  be  s.iya :  "  8nme  thirty  to  fifty  of 
these  oupa  oonneotad  consecutively  form  a  battery 
sufficiently  powerful  for  any  remedial  purposes, 
and  yet.  If  well  managed,  will  run  for  half  a  year 
in  good  working  order  without  replr-'  '  '--  - 
cepc  with  water.''  As  thia  was  wri 
ago.  JO"  will  probably 
able  and  equally  effioi 


cal  insti 


t  the   eler 


[6-2874.]  —  Kadlota  Blootriclty.— To  Mft. 
BOTTOJ.K  AND  •'  Bob,"— It  is  perfectly  possible 
to  build  a  Daniell  battery  tbat  shall  servo  well  as 
a  medical  battery,  and  give  a  large  current  of  low 
tension  and  great  eonitsncy.  To  this  end  will  be 
needed  at  least  24  quart  cells.  If  these  be  con- 
nected in  two  seta  of  12  in  series,  an  E.M.F.  of 


will    I 


■Dlt. 


1   this 


vil]    : 


._ .      .    through  tbe  i 

moistened.  At  Dr.  Caplin's  we  used  to  employ  I 
cells  of  the  Walker  type  (two  platinised  graphltei 
Sin.  by  tiin.,  and  one  line,  excited  by  dilute  bdI 
-•-—■-  -7id,  1  tolOof  water).    These  ga — 


it  for  ar 


verrdi 


considerable  portion  of  their  power  if  the  plates 
were   withdrawn    from    the    solution    foe    a  ' — 
minutes.    The    Leolanohe'    type    does   not  d. 
"  runs  down  "  in  about  15  minutes.— S.  BOTTOSB. 

[62C76.]— Pftlntlng   PnmitnrB .-These 
are  drawn  n-itb  what   are  ciUed  fine  liai^rs- 


ark  yon  I 


Cumi 


J  the  edge  uftl 


rush  backwards,  ganging  tbe  distance  with  your 
and.  When  yon  relill  tbe  brnab  and  etart  again, 
■t  your  brush  drop  a  little  way  buck  on  the  old 
'    t  do  not  let  it  drop  all     "  •     ■  ' 


I  tbe  □ 


.  there 


Make 


will  bae 


a  fat  lir 


quickly.  Some  use  them  in  distemper,  as  it  is 
termed.  If  you  are  about  to  try,  bave  a  brush 
handle  •(ft.  or  Stt.  long,  paint  it,  and  then  draw 
some  fine  lines  up  through  it  (strsigtat,  of  course], 
ganging  it  with  yoar  fingers.  When  you  can  ao- 
complisb  this  well,  you  can  try  your  hand  on  f  nr- 
niture.     Draw  the  lines  quickly,— J.  C. 

LCiSTG.]- Indnotion  OoIL  — The  advantage 
obtained  by  dividing  tbo  secondary  into  sections  is 
more  through  ininlation  of  the  secondary.  In  a  coil 
without  sections  tbe  greatest  difference  of  potential 
is  betiieen  tbe  inside  and  tbe  outside  layers,  tbe 
poles  coming  from  them.  In  this  arrangement  it 
IS  almost  impossible  to  have  thorough  insulation. 
The  greatest  care  is  needed  to  keep  the  electricity 
of  tbe  inmost  layer  of  wire  from  leaping  into  the 
primary  coil,  and  even  tbuugb  this  is  done  there  is 
a  Leyden  jar  action  between  the  inmost  Isyer  of 
the  secondary  and  the  outmost  layer  of  tbe 
primary  cuil.  To  get  over  this  defect  sections  are 
employed.  Tbe  leugtb  of  spark  obtainable  from 
a  coil  with  Dyer's  quantity  of  wire  is  about  Jin, — 
BuHADIL. 

[H287li.]— IndtiottonCoII(SisotIon«iii).— The 


t  by  II 


ertical  se 


d  then 


ditions  are  just  those  which  are  farthest  apart,  and 
best  insulated  from  each  other.  A  ooil  consisting 
of  the  qnantitiei  and  gaugts  of  wire  mentioned  in 
yours  ollaat  week  would  give,  if  properly  fitted  with 
condenser,  a  spark  about  Jin.  lung,  when  excited  by 
a  single-cell  bicbnimate  or  chnimic-acid  battery, 
expoting  about  Ifitq.in.  of  negative  suifiioc.  I 
must  point  out  tbat  "  Dver  "  in  his  la^t  editinn  of 
bis  m.tk  .m  "  InrrnMty  'Coila  "  Eays  6^ii.  of  N.j.  a«, 
and  nut  ii2,— S.  BOTTOSK. 

[0-2377.]- faulty  Electrla  BoH— Tbe  salt 
which  fipiUia  un  liie  bnttery  tarmmiil.-i  is  eopp-r 
usyebloriJe(U™n?vi'iuk  green).     When  ciipp«  is 


ammonise),  or  hydroohloric  aoid,  and  ia  exposed  to 
the  air,  it  forms  the  above  oalt.  It  Is  oaosedby 
"  creeping  "  lalti  getting  at  the  braas,  and  so  cor- 
roding it.  Coat  the  carbon  or  lino  witli  a  layer  of 
paraffln  wax  just  below  terminal.— PEI^CIPIi. 

[fi 23 77.]— Faulty  Blsotrlo  Ball— The  Una 
saUtance  un  the  binding  screwi  ia  oatuad  bjth* 
battery  solution  ereeping  up  the  lino  or  sarboo 
and  destroying  tbe  conneotion.  This  is  a  freqoenli 
Bource  of  trouble.  The  qoeriit  does  not  say  whith 
battery  be  uses,  but  he  might  try  tboTOUghl/olean' 
lag  the  faulty  screws,  giviog  the  head  of  the  oarboB 
a  good  coat  of  Brunswick  black,  or  steeping  it  i> 
melting  psraSo  wax.  If  the  lino  be  a  rod,  Bruns- 
wick bTack  it  about  the  end  near  its  binding  sorew : 
if  a  cylinder,  all  round  the  top  edge.— BOB  AD  II, 

riia878.1— Dynamo.— To  Ma.  BorrosB.— Wire 
on  armature  &  to  Bib.  No.  Ifi,  wire  on  F.M.JOlb. 
No.  20  in  aeries,  the  whole  m  shunt  with  Ita« 
brushes  ;  palley  about  OJin.  diaineter,  speed  ftoin 
l.UOO  to  Z.400  per  minute,  according  to  gioodnesi 
and  softness  of  iron,  io^S.  BotTO.se. 

[GSRei.]  — UarloQ  BnitneB. •— You  will  find 
tbe  information  required  ia  "  The  Praoiioal  Engi- 
neer's Handbook,"  by  Huttoa,  pohliabed  by  C. 
Lookwood  and  Co..  Liondon,  which  ia,  witboat 
doobt,  the  best  handbook  for  general  engineers  as 
well  as  marina  engiaeets.  It  ia  crammed  fall  of 
reliable  practical  information,  of  a  sort  BeldoA 
found  in  books,  about  mill-enginea,  locomotive 
and  marine  engines,  and  other  eDgineering  work. 
— Albebi  Powell. 

[6*882.] —MlandBt'a  Battery.— A  plate  of 
sine  Is  placed  in  a  solution  conUining  21  per  oent. 
of  common  aalt  in  water.  The  oarbon  plate  stands 
in  a  porous  cell  packed  with  fraitmeiiti  of  carbon 
and  chloride  of  lime.  loitial  E.U.F.  abont  l-AS 
volt,  which  falls  to  1-6  volt.      The   reaistonoeof 

earrent  on  the  short  circo't  \  of  an  ampere.  Action 
only  goes  on  when  the  eircait  is  olos«d,  and  laaU 
tor  several  months  if  used  interroiltently.  The 
cells  must  be  hermetically  sealed  with  pitch  or 
marine  glue.— S.  B OTTO NK. 

[  62392. 1— Wlandefa  BattetT- — Casio  ("  Trailrf 
Thcoriqne  des  Piles  Bleetriqaes)  giro*  a  rery  high 
character  to  this  battery.  It  seems  by  hia  aoeooot 
to  keep  its  strength  well.  I  take  the  followinf 
statements  from  bis  work,  and  hope  ther  msy  hi 
ttsefol  to  queritl ;— Frcably-cbatged  E.M.F.  i« 
re  Tolt ;  after  several  months  open  oircoit,  I'i 
volt.  This  battery  polarises  to  a  certain  eilcni, 
and  the  K.M.P.  of  poUrisation  may  alWin  ith  of 
the  total  E.M.F.  The  battery  tecoyeia,  bowevri, 
very  rapidly  its  power  if  set  at  rest.     An  elr 


king  oi 


it  bavi 


bad  lost  18  per  cent,  of  its  E.M.F.  after  40  miaulei. 
After  a  rest  of  40  miootes  7  per  oent.  was 
regained,  and  at  the  expiration  of  two  hnnrt  tlie 
E.M.F.  was  the  same  as  before  atarting.- COPPte. 

[(i 2384.1 —Marty  Butter.- Melt  tbe  batter  in  a 
water-bath  with  animal  charcoal,  ooaraelj  povdeiHl 
and  well  sifted  from  dnst ;  skim,  remove,  and 
strain  throogb  Qannel ;  then  salt.— W.  A. 

[62884,] -Mnaty  Butler.-"  B.  E.'"  nught  try 

ing  it  to  fall  into  water,  wQsre  it  may  be  washed 
in  its  finely-divided  state  witb  aolntion  of  boracic 
aoid  ;  bat  if  it  has  a  really  mnstj  taste,  1  qnestioD 
if  anything  will  improve  it.  When  butler  be- 
comes rancid,  it  may  be  improved  by  treating  with 
strainer  bb  above  detcribed,  and  patting  tods 
bicarb,  in  tbe  water,  which  takes  up  the  free  fsuy 
acids  that  cause  the  rancidity.  I  bave  lately  setn 
strainers  somewhat  like  large  lemou-stioeeien, 
that  would  be   very  suitable    for   the   purpoM.— 

Doctor  Mbdicin.^. 

[62886.]- riox.— I     remember     reading     that 

I  think  I  saw  it  in  A^nj 
— T.  C,  Bristol. 

[62B8ii.]— Flux.- Dr.  Percy  cayi  that  wrought 
iron  is  not  fusible,  except  at  tempeiatares  ru^Ir 
atUinable  in  furnaces.  The  experience  of  every 
ironworker  corroborates  tbe  statement  of  Df. 
Percy;  but  the  querist  wants  a  fiui  to  nuk^ 
melted  wrought  iron  more  liquid  (I),  and  says  it  r^ 
possible.  I  am  afraid  "Trongbenor  "  bos  maJt 
somemisUke.- NtI.N.  Dutt. 

[63886.]— Flux.  — Has  " Tronghenec "  Uied 
fluorspar  (CaPlJ  /  It  is  a  very  powerful  Sci.  t 
am  afraid,  however,  that  be  will  find  same  di£- 
culty  in  getting  wroaght  iron  suS^-iently  9oid  i>' 
run  into  moulds.  Bilohner  ("  Lehrbach  der 
Uaorgaoiscben  Cbemie")^  gives  the  followint  prj- 


laced  in  a  lleasi 

lass  it  placed  on  the  miitnre.  '.nd  tbe  lil  ut  <if 
rnoible  luted  on.  The  crucible  ia  then  sahjo.T^i 
D  the  greatest  beat  obtainable  m  a  >alfstRiji  gi 
ilaat  furnace.     The  oxygen  of   Fe.Oj  horn,  ih( 

he  glass.    It   is   poasible   to  prodooa  ingsCi  uf 
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pleeei  or  pap«i.  t.  Pal  (itlsi 
tQqHr1«t,uid  whoD  uunring  qnarM  put  ths  oamban 
•I  mill  u  tb*  tItiM  o(  Iba  qniwa  U  *hlii)i  tha  replJii 
nfsr.  I.  Ho  shusa  i*  mad*  tor  InasrUDg  latMn.  qoarle^ 
ar  ropUca.  i.  Lanan  «  qnarlii  uktof  tut  ftddrnm  ol 
fltsien  or  MtnapaDdaDti,  di  whara  tooLi  or  othei 
oan  ba  pnrobaHd,  or  replJaa  glrln^ 


ba  Inunad  acMpiai  adTcrttKinaiii 
aaklng  for  aducatlonaJ  or  HloDtlfla  Uu 
iml  throogh  tba  poll.    t.  I«tMn  •enl 


•(*  Attention  l>  Hpaotall;  dn«a  In  hint  No.  4.  Tba 
nvoa  dfTotfld  to  letl«n.  qiterlei.  and  repUai  !■  meant '-~ 
IDe  ^n«ral  good,  and  it  lj  not  f&lr  to  onaiipy  It  vltb  q 

■DlTei.  lawl  to  repllea  vhigh  ara.     The   '■61(i»nnf  Sala 
Dolomn  "  oSan  a  obe^  meau  of  nbtKining  meh  loio 
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aning,  Ang.  3,  and  nnaokaovlcdoH 


— BoBi-1 
BoyalAil 


r  cotreepondaat  will 


or  WuchtR." 
lackrolmSHl 
ima  that  tkt 
1  ■  relaf  aiKa  t4 


(«7e  iDipeot  chat  p 


•upDl;  Ibrm.    Tbej  nie  loarcalj  Ilkelj  U  (in  UUi  (to- 

9.  It  !•  on  Amarloan  paper,  and  nmat  no  doubt  be  itb- 
lorlbed  tot  aODUnDv.  We  dn  not  noolicot  tho  trlea.)- 
T,  S.  MlDQLaTON.  (Y«a  hara  oolr  la  >at  asBwif 
pe^iple  (tti,  M'en)  to  iiul  tbeir  namea  don  tor  aliana. 


:.)  In  tha  white  pipar,  SSgi.  at  tartailo  a^ld. 

talnly  haTa  a  dllt'nnt  atlsot  to  ioda-«ater,  tor 
.  _  that  )•  BOthlag  bet  wattr  afrktad  irliboai- 
bonle-aold  gaa.)— BOTlliID  Bbsr.  (Bsa  Indloai.  Ton 
■aaa  to  haTa  dlaooTOTBd  what  othan  hava  fooad  oat, 
thatrarmegnddrlnkioE  Iha  kind  will  not  ksp  wlth- 


d  parhapt   la  llilj.}  — 
Ki  or   optloal  work  Is 


Irani  ineUtio  -'lallc 
ad  It  it  oauall;  applied 


«l.}-a.H.    {Wi 
ig  ago.    A  good 


lareb  powder  and  applied  at  a 
dcpllacory  la  raally  effeotlTA  i 
}ta,  and  ibat  la  done  nowadaji  bj 
ictriaipark  through  the  root  01  aaob 
me.  A  rougher  hat  iqiiallr  aOaotlre 

pitch  plaitsia.)— AUUQLKB.    (We 
It  tbem.    Why  noEinqDlreof tboM 

UB1C41..     (aoa  a  reply  on  page  101. 
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MICROSCOPICAL   ADVANCBS -XXII. 
By     Dr.     RnvsTON-PlfiOTT,   M.A.    Cantab., 

P.R.S..  F.R.A.a..  Memb.  Roy.  Coil.  Phy- 

eicinns  ;    Fell.    Cambridge  Phil.   Society  ; 

formerly  Fellow  of    St.  Peter's  College, 

Cambridjie. 

DUtrkotion  Anntent  and  Modom. 
Destruclion  of  ittraiTiaX  Sparioas  Diecs  and 

the   Apjnrilioa  of  a  Netr    Test  Diffaclhn 

Ring  of  Lightaboat  One-Millionth  ofan  Inch 

thick. 

TEE  phenomena  nttending  the  mionteat 
pure  mercurial  globules,  vertically 
illnminated  through  the  object-glsaa,  are  not 
easily  ethaosted.  A  very  pretty  one  is  a 
most  delicate  new-moon  crescent  (F\g.  3), 
where  the  lamp  is  moved  BidenayB,  the  flame 
being  broadside  on.  A  full-moon  disc  can 
thus  bo  attenuated  almost  indefinitely. 

The  eiperimenter  should  be  forewarned 
that  in  using  there  globnleB  mounted  dry, 
there  are  four  surfaces  which  are  apt  to  re- 
flect the  lamp  flame^two  for  the  cover-glass 
and  two  for  the  slide.  But  the  insinuation 
of   oils  causes  brilliant  star   discs  to   shine 


Om  ,,: 


upon  an  intensely  black  ground  (Fig,  4). 
little  bine  light  ocoasionnlly  u.ied  also  below 
instantly  renders  the  full  globule  visible  upon 
a,  bine-black  field,  and  admirably  projects  the 
illusion  of  a  midnight  sky,  glittering  nith 
donblo  stars,  clusters,  and  galaxies,  fading 
away  into  nebulous  obscurities.  There  are 
large  and  small  discs  marvellously  imitating 
snch  starry  wonders  as  the  quadruple  star  in 
Lyra  and  Epsilon  Buotia,  portraying  with 
delicate  precision  diffraction  (riDgs  as  shown 
by  the  finest  telescopes)  on  stars  varying  from 


the  7th  down  to  the  lyth  magnitudes  ;  hut 
fortunately  free  from  those  aerial  ditBcnlties 
— tremor,  hate,  and  clond,  which  waste 
sidereal  nights. 

The  limbs  of  these  discs,  on  the  contrary, 
are  perfectly  true  in  outline,  their  appear- 
ance often  planetary  with  minute  attendanta 
like  companion  stars,  which  heighten  the  in- 
terest of  the  mimic  scene. 

Attempting  the  estimatioa  of  some  of 
these  marvels  of  the  minute,  as  I  had  just 
received  from  Mr.  Browning  my  micrometer 
furnished  with  several  new  spider  lines,  I 


found  their  thickness  were,  in  fnctions  of 
an  inch- 
No.  I  CcoaraeX  No.  2  (mediam),  No.  3  (finel- 
Diam.  l-5,000th,      l-8,{)00th,  1-I0,000th. 

No.  *  is  also  l-8,000tb.     But  as  the  eye-lens 
magnified  exactly  ten  times,  and  the  object- 
glass  a  hundred  times  at  the  focal  plane  in 
which  they  traversed, 
No.  I  spider  line  represented  l-D0O,000th. 
No.  2  showed  the  thickness  of  l-8t)0,0()0th. 
No.  3    ],OOO,O00lh. 

The  nanal  positive  micrometer  eyepiece 
was  discarded,  as  spoiling  the  definition  :  a 
lin.  plano-convex  was  inserted  for  the  eye- 
lens,  and  a  Sin.  plaoo-convei  for  the  field- 
glass.  The  tube  of  the  microscope  was  then 
lengthened  to  nearly  loin.,  until  a  1-IIJtli 
object-glass  with  this  eyepiece  magnified 
exactly  1,000  times. 

My  spider  lines  now  represented  magni- 
tudes from  the  2-1,000,000  to  the  i-l,000,CH>0, 
or  il  nt  ^  in.  Whilst  the  one  hundred 
thousandth  or  10m  was  represented  by  sepa- 
rating the  spider  lines  ten  divisions  of  the 
micrometer  bead. 

By  this  arrangement  I  bad  the  ready 
means  of  forming  estimates  of  magnitude. 
By  means  of  these  webs  measurements  were 
also  attempted  of  some  extremely  delicate 
discs  uroduced  by  contact  surfaces.  The 
ratio  of  the  contact  surface  to  the  diameter 
seemed  very  nearly  coaatant — viz.,  as  nine  to 
ten. 

Suspended  from  the  surface  of  the  cover 
the  drop  is  approximately  spherical  ;  but, 
lying  upo2  a  flat  surface,  it  becomes  some- 
what ellipsoidal  and  flattened — a  subject 
much  investigated  by  my  friend,  Professor 
Bashforth.  In  every  cose  the  brilliant  con- 
tact disc  adherent  to  the  cover  is  always  less 
than  the  globule,  and  the  ratio  is  sufficiently 
near  for  the  purpose  in  band — the  definition 
of  a  sharp  and  most  minute  disc  of  light  free 
from  spurious  diffraction  enlargemeut. 

It  would  appear  that  whether  these  real 
discs  are  observed,  or  images  in  the  spheric.il 
surface  of  free  globules  resting  on  the  slide, 
or,  indeed,  both  floating  about  ia  oil,  both 
miniatures  and  realities  are  equally-well  seen. 
But  this  seems  to  be  due  to  the  peculiar  con- 
ditions of  illumination  ;  the  illuminating 
and  defining  rays  are  identical,  excepting  only 
in  direction.  This  appears  to  reduce  and 
almost  extinguish  diffraction  :  for  a  chief 
source  of  it  is  removed — the  inflexion  of 
light  impinging  upon  sharp  edges  placed  in 
the  course  of  the  rays.  The  instant  full 
light  is  introduced  below  these  very  minute 
bodies  they  appear  "  drowned."'  If  both 
downward  and  upward  light  be  employed  at 
once  (the  latter  should  be  much  more  feeble), 
^e  minot«  central  disc  is  obeervable,  whilst 
the  outline  of  the  globule  producing  the  image 
may  be  scarcely  perceptible. 

A  common  «iie  of  these  mercurial  objects 
was  l-20,0l>0th.  In  these  bodies,  when  the 
upper  surface  was  free  and  dry,  the  image  of 
the  nose  of  the  microscope  and  the  illumiaatcd 
front  lens  was  very  considerable,  and  about 
if  a  ;  but  if  the  Hame  were  presented  broad- 
nide  on,  its  imago  then  filled  the  objective 
front  lens.  Then  could  he  atta  the  iiiott  abto- 
tulHly  minute  btach  ejifcka  on  the  mercurial 
eurfucs  perfectly  icell  dtjined.  So  soon 
globule  was  found  to  touch  the  covt 
perfectly  round  disc  was  formed  (Fig.  G)  ; 
but  outride  this,  and  less  than  the  globule, 
appeared  again  my  extremely  fine  diffraction 
riug  (if  the  glass  were  good  enough),  as  fine, 
or  1  should  say  much  finer,  than  my  finest 
spider  line,  representing  the  millionth  (m), 
or  microtcopical  unit°  And  there  was  this 
remarkable  fact :  that  whether  the  disc 
large  or  smalt,  whether  round,  oval,  or 
torted  by  unequal  pressure,  the  Test  Ring 
was  constantly  the  same  in  thickness, 
fallowed  the  illuminated  disc  precisely  i 

*  Uj  tNC  ring  dUappeul  wben  llgtit  ^t  tncii] 


meanderings  exactly  at  the  same  distance 
(Fig.  7),  estimated  at  MOO.OOOth.  This 
fundamental  fact  was  more  heautifolly  de- 
monstrated by  turning  on  a  little  blue  light 
from  below,  so  as  to  t-xhibit  the  contour  of 
the  black-looking  globule,  upon  which  it  shone 
as  OD  black  velvet  with  enhanced  lustre  and 
decision  of  form  (Fig.  7).  Every  disc  prt- 
sented  the  aime   phenomenon,  independent 

Since  the  brilliant  test  ring  preserves  the 
me  appearance  independently  of  the  size  of 
the  mercurial  mirror,  most  minute  fiattaned 
globnlea  display    the    same   test  ring,  pro- 
vided the  illumination  is  sufficiently  intense 


upon  them  and  darkened  below  them,  Im- 
mersed in  oil,  the  plobules  which  rest  on  tha 
slide  and  do  not  make  contact  with  the  cover 
glass,  present  an  optical  image  ichick  is  altaij/S 
th:  ona-eighlh  if  the  full  ditim'tfr  of  the 
qloliih  (Fig.  8)  :  consequently,  if  a  globule 
■  1-I20,000th  of  an  inch,  this  image  will 
arly  be  a  millionth  in  diameter  ;  but  they 
itirely   robbed   of    their   spurious 


diffractioi 
Again, 


und  specks  of  light  can  be  plainly 


descried  in  globules  of  various  »i 
comparing  them  with  the  standard  spider 
web,  cannot  be  tstimated  at  much  larger  than 
l-.'iOO,liOOth  of  nn  inch.' 

Accustomed  observera  of  sparkling  clusters 
can  ciaily  distinguish  still  more  minute 
magnitudes.  Many  of  these  mercurial  stars 
appear  much  more  delicate  than  the  cele- 
brated Debiliasima  of  Herschel  in  Lyra. 
Perhaps  owing  to  the  admixture  of  lead,  the 
mercurial   particles  on  being  struck  spurtled 


into  coherent  streaks  with  this  surprising 
advantage  :  Very  irregular  or  even  elongated 
discs  were  compressed  by  the  exuding  poraffia 
or  oil  (as  stated  already)  at  the  same  time  dis- 
[ilajing  the  crucial  fringe  or  diffrsotion  test 
line  of  the  most  astonishing  degree  of 
attenuation. 

A  Powell  and  Lealand  dry  one-eighth  of 
superb  quality,  using  a  C  eyepieoe  aiid  12in. 
of  tube,  gave  evidence  that  tb?  minute 
circular  tUsa  nf  fiulUned  globtilei  could  nil  it 
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any  iroi/  be  rr.gardrd  an  ipurioim.  For  on 
taming  on  n  tictle  blue  light  below,  the  true 
outline  of,  the  whole  metallic  globule  could 
b«  discovered,  somewhnt  larger  thin  the 
microscopic  circular  mirror,  benidea  Bcrviag 
as  before  aaid,  aa  a  black  baokxround  for 
more  brightly  defining  the  mngniScenty  thia 
diffraction  Ring  already  described. 

Until  thia  experiment,  I  should  have  been 

Siccording  to  the  received  theory)  quite  in- 
ispoaed  to  believe  that  such  minutes  discs 
of  light  could  be  thu«  at  all  defined  (Fig.  1<)\ 
la  my  solar  experiments,  with  a  miniatured 
sun  I  found  the  enlarged  image  of  the  solar 
disc  above  four  times  the  theoretical  size 
(Phil.  Tr.  ii.  1870),  but  here  all  is  changed. 
One  circumstance  is  worthy  of  connidera- 
tion  :  in  illuminating  the  globules  by  using 
the  object-glass  as  a  coadeaser,  the  very 
same  rays  which  are  projected  upon  the 
particle  are  also  reflected  by  it,  and  re- 
tnmed  upwards  as  visoal  rays,  and 
this  oiroumstanco  favours  the  supreme  sharp- 
BOia  of  definition  seen  in  dry  globules,  so 
minute  as  the  1  ,'200,000 ths,  yet  preseutin); 
images  (one-third  of  that  siie)  of  the  front 
lens  illuminated  downwards  through  Iha  axis 
of  the  objective.  In  this  case  the  spurious 
disc  seems  to  have  no  existence.  The  larger 
discs  look  aa  clean  as  though  punched  out  of 
metal  (Fig.  11).  It  is  a  pretty  experiment  to 
watch  the  reduction  of  these  artificial  star 
discs  to  one-eightb  their  former  size  of  star 
discs,  by  ths  insinuation  of  petroleum.  The 
following  are  some  of  the  measurements 
made  by  micrometer  of  dry  globules  exposed 
when  freshly  made  under  aglass  cover. 
Dry  Uaronrial  Globules,  8ii«  of  Coutsot 

Full  tfiie  hy  MiuroF.  Diaci. 
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The  eover'Coutact  disc  was,  thraefore, 
nearly  9-lOths  of  the  fall  diameter  of  the 
globale.  But  when  the  same  kind  of  dry 
glabnle  adheres  to  the  slide  only,  and  not  to 
the  cover — the  image  seen — that  of  the  facet 
lens,  was  only  ona-third." 

It  should  he  recollected  that,  in  general, 
such  starry  clusters  adhere  both  to  the  cover 
And  slide,  and  are  often  produced  by  pressure 
of  the  cover.  In  this  cose,  a  nebulona  glow 
indicates  a  substratuni  of  other  groups  lying 
joat  below  tbe  upjier  focal  plane,  which  at 
once  appear  on  lowering  the  focus  as  part  of 
the  same  cluster. 

It  is  evident,  in  thia  case,  that  the  upper 
discs  are,  then,  upper  contact  discs,  consisting 
of  minute  circnlir  plane  mirrors,  whilst  the 
lower  are  formed  by  minute  images  reflected 
by  the  approximately  spherical  free  surfaces 
of  the  particles  adhering  to  the  slide  in  the 
lowest  plane.  And  this  fact  appears  to  dis- 
paw  of  tbe  objection  to  images  and  minia- 
tures already  alluded  to,  both  orders,  adherent 
discs  and  lefieoted  points,  appearing  equally 
«Iear  and  bright. 

The  high  power  definition  of  these  verti- 
cally illundnated  spherules  well  repays  atten- 
tive observations.  Objectively  illuminated, 
as  described,  the  three  fundamental  charuc-  | 
teriatict  of  optical  amplification  are  aatisfac- 
torilydisplayed. 

1.  Diffraction. 

2.  Spherical  Aberration. 

.3.  Chromatic  compensation. 

Diffraction. — At  tbe  best  possible  focus 
and  correction  of  the  glass  transmitting 
brilliant  converging  light,  diffnxr.tion  in  rmi 
much  rpilui-rd.  0;io  ring  only  is  seen,  and  any 
tbicknesa  and  colour  of  this  ring  are  uii- 
favonrable  evidences  of  the  objectives 
quality.    The  fhUfw-ni  or  orange-red  colour 
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of  the  discs  themselves  are  also  tmstworthf 
signs  of  greater  or  less  excellenoe. 

If  the  glass  be  second-rate  only,  the  edge 
of  tbe  disc  is  not  sharp  and  clear,  and  it 
looks  smoky,  blurred,  and  planetary;  whereat; 
the  most  perfect  glass  shows  it  fiat,  clean, 
and  vividly  white,  using  a  bine-glass  eh imnej 
to  neutralise  tbe  yellow  rays  of  the  parafGn 
lamp.  And  this  pure  disc  suddenly  and 
similitrli/  vsnishea  out  of  sight,  with  an  ex- 
tremely slight  change  of  focus  either  way. 
These  sudden  changes  are  tests  also  of  the 
tpkericai  abrrralioii  being  cured. 

A  glass  corrected  in  the  most  perfect  man- 
ner develops  o(  thf  but  focua  the  finest  dif- 
fraction ring — one  only — snrronnding  the 
discs,  which  instantly  vanishes  focally,  givinjj 
place  to  a  blue  spot  on  one  side  and  a  ruby 
spot  on  the  other  side  of  tbe  focal  plane  of 
this  test  ring. 

The  most  careful  study  of  this  wonder- 
fully attoonated  diffraction- fringe  of  light 
convinces  me  that  it  does  not  exceed  in  thick- 
ness the  microscopic  nnit  m  already  men- 
tioned.* In  inferior  glasses  it  may  become 
as  thick  as  10  m,  or  even  more — with  ne 
certain  outline — but  shaded  off  and  irregu- 
larly coloured,  broken  in  patches,  and  dis- 
torted in  form,  and  often  totally  invisible. 

My  experience  of  the  best  glasses  is  thai 
the  slightest  over-  or  under-correction  pre- 
vents the  phenomenon  of  the  alternation  of 
the  bine  and  rnby  coloured  spots  in  different 
focal  planes,  an^  instead  thereof  the  white 
di»c  is  seen  dimly  in  a  whitish  halo,  which 
contracts  and  destroys  the  disc  with  a  par- 
ticular change  of  focus  ;  or,  if  the  disc  be 
small,  transforms  it  into  a  cross,  more  or 
less  coloured,  and  of  course  more  or  less 
minute.f 


TH£  INSTITUTION  OF  HSCHANICAX 
XN0INBSB8. 

THE  autama  meeting  of  the  Institution  of 
Mechanical  Engineers  was  held  last  week 
at  Edinburgh,  under  the  presidency  of  Mr.  E.  H, 
Carbatt,  a   targe    and    influential    local  com- 
mittee, with  theManiuisotTweeddaleaschair- 
man,  welcaming  the  members  in  the  Unirersit; 
Librar;,      After  the    Dsual  introductions  and 
preliminaries,  the  members  and  their  friends 
adjourned    to    the    Natural    History  Lecture 
Tb(i>tre,  where  Mr.  E.  Malcolm  Wood  read  his 
paper  on  the  Forth  Bridge,  which  led  to  a  dis- 
on  on  the  effects  of  temperature  and  wind 
ure.      The    total    length    of    the   Forth 
bridge  will  be  H,3U0ft.,  or  SSOft.  Over  a  mile 
and  B  hair,  and  in  iva  huge  leogtb  there  are  two 
main  spans  of  1,7uUft.  each,  two  side  spans  of 
<iT5ft.  each,  and  three  intervening  piers,  while 
frcm  the  base  of  the  deepest  to  the  top  of  the 
itilevers  the  total  height  ib  4riOFt.,  or  only 
t.  leas  than  the  great  pyramid  of  Eg^pt. 
For  a  length  of  .'lOOf  t.  in  the  centre  of  each  of 
tbe  main  spans  there  is  a  clear   headway  of 
Kiutt.  above  high  water.  Thebridge,  inaddition 
it,3  own  weight,  is  being  coostracled  to  sup- 
rt  a  load  equivalent  to  One  ton  per  foot,  run 
each  line  of  railway,  and  also  to  withstand 
ateral  n in il -press ure  of  oGlb.  per  square  foot 
exjioeed  surrace  both  of  train  and  structure, 
er  since  the  commencement  the  work  has 
prOKres?ed     without      interruption,     and    has 
gradually  a^^^umcd  the  gigantic  proportions  of 
the  prewat  time.    Over  It  IXHJ  hands  have  been 
emjilojed  continuonsly  for  the  last  year,  aod 
(luring  the  present  summer  months  the  nnmber 
has  l>een  increased  to  3,U0U. 

Of  main  spans  the  estimated  snrfaoe  exposed 
U>  a  point-blank  wind  amounts  to  a  little  more 
than  71  acres.  The  pressure  of  -ililb.  per  square 
Foot  on  its  surface  would  therefore  be  equiva- 
lent to  a  total  of  more  than  H,CK)0  tons.  EfFeola 
of  temperature  will  be  provided  for  in  the  rails, 
and  at  the  junctions  of  the  central  girders  with 
the  cantilevers.  The  bearings  on  both  the  main 
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piers  and  under 
leTars  have  provision 
mentsdue  to  the  change  of  temperati 
the  elastioity  of  the  oantilflTen  mtdei  latenl 
pressure.  The  maximum  preasan  on  thetsM 
of  the  piers  will  be  a  little  over  6  tons  pet 
square  foot.  Tubular  memben  are  used  [« 
compression,  and  open-braoed  box-formt  tat 
tension  members.  The  President,  oommenlini 
on  the  paper,  nld  that  nntU  tbe  memben  hid 
seen  the  bridge  they  ooold  hardly  appredMs 
its  magnitude.  The  span  waa  four  time*  ^t 
of  the  Henai-bridge,  of  which  they  were  « 
immensely  proud  at  one  time.  He  waa  glad  to 
see  there  were  no  nnneoessary  platforms  aboat 
the  stmctare,  and,  although  great  credit  ww 
due  to  fjir  John  Fowler  and  Mr.  Baker  tor  thi 
design,  they  were  still,  he  b»d  no  doabt,  indebted 
to  all  Che  engineers  on  the  et*ff  for  many  de- 
tails in  the  erection  of  this  bridge.  The  Marqaii 
of  Tweeddale  said  h^  must  expreea  oii  the  pan 
of  tbe  company  of  which  he  was  cbaiman  Cbc 
obligation  that  the;  were  under  to  the  Iiun- 
tution  for  giving  him  an  opportunity  of 
becoming  better  aoquainted  with  the  bri^ 
than  ever  he  had  been  before.  They  ahoald, 
he  thought,  all  be  proud  of  thia  building,  le- 
oause  it  was  a  triumph  of  mechanical  eoginser- 
ing.  He  saidsubsequently,  inoorroboration  oF 
another  speaker,  that  bridges  on  this  principle 
were  known  in  the  East— the  wooden  bridge  OTtr 
the  Sutlej  having  a  span  of  200ft.  In  repljis; 
to  questions,  the  anthor  of  the  paper  said  that 
in  (be  ooostruction  of  the  bridge  expsntitn 
was  fully  provided  tor  in  the  ratio  of  abont 
lin.  to  lUOft.,  or  ISin.  on  tbe  span.  A  yar'i 
record  ihow^  the  variation  canaed  by  expan- 
sion to  have  been  ^in.  in  100ft.  Tbe  highan 
wind-pressure  yet  registered  bythe  large  gangt 
wa*  3511b.  to  the  aqnaie  foot. 

Tbe  next  paper  waa  by  Ur.  Arrol,  of 
Glasgow,  one  of  the  oontractoia,  and  deeonbad 
the  maohine  tools  and  togenioiu  d««ioea  fa 
carrying  oat  the  work,  whioh  were  abown  b; 
diagram*.  Mr.  Anol  was  highly  oomplimeBtal 
by  many  of  those  present,  and  in  reply  to  que*- 
tions  stated  that  the  speed  of  drilling  wh 
mainly  governed  by  the  speed  of  travel  of  tte 
driving-ropes  ;  but  Mr.  Barrow,  who  lud 
pieviuusly  taken  notes,  said  that,  aa  a  gentnl 
rule,  holes  lin.  in  diameter. can  be  drilled  lin. 
deep  in  one  minute.  Mr.  Arrol  stated  tint 
ropes  running  at  1,500  to  t,eOOft.  per  minstt 
could  be  trusted  te  last  for  two  years  ;  andviti 
regard  te  the  power  required  in  riveting,  tbil 
varied  with  ciroumstancea,  and  amongst  o\ha 
tbinge  a  good  deal  depended  on  tbe  heat  of  die 
rivet.  It  required  more  power  to  clooe  aittl 
than  iron  rivets.  He  always  allowed  ihi 
former  a  machine  an  inch  bigger  than  tlie 
latter.  For  instance,  a  9tn.  machine  would  di 
for  iron  rivets,  but  steel  rivets  of  the  same  ain 
required  a  lOin.  nuohine.  They  need  otdinarj 
Furnaces  mostly,  but  for  some  poeitiooa  they 
had  crude  oil  heating  apparatus.  In  answer  Vi 
the  objection  as  to  the  leather  in  the  hydranhe 
apparatus,  he  oonld  only  echo  the  remark  of  the 
iboemiJcer,  and  say  there  was  nothing  like  it 
They  had  tried  metallic  packing  withool 
suooesB.  They  had  aootunnlators  for  neh 
section  of  the  work.  They  were  mostly  of  the 
ordinary  type,  but  steam  aconmnlatora  had 
been  adapted   In    sodu  poaitiona   with    great 

The  third  paper  on  the  first  day  waa  that  ij 
Mr.  F,  J,  Rowan,  of  OUsgow,  on  "  Electro- 
Uagnetio  Hachine  Tools,"  in  whioh  electro- 
magnets and  the  cnrrent  are  employed  fot 
dveting,  drilling,  and  other  work  in  part*  no: 
easily  aocessible.  An  eleotrio  motor,  for  tn- 
stanoe,  drives  a  gearing  and  cam   which  lifv 


i] hipping  have  alao  been  accomplished  by 
dtectro-mognetio  tools.  Beplying  to  the  sug- 
gestion that  in  the  case  of  ship  work  cheR 
A'onld  be  risk  of  magnetising  the  ve:>sel. 
Ur.  Rowan  pointed  ont  that  the  effect  woalJ 
'  only  ou  certain  parte,  and  there  would 
iO  many  of  them  that  they  wonld 
r^end  to  neutralise  one  another.  The  diKnssiaa 
on  this  paper  being  oonolnded,  tbe  membert 
proceeded  by  special  train  to  Newhal!*.  and 
Inhere  dividing  inte  aeotfons  proceeded  re- 
ipeotively  te  the  workahopa,  and  by  steamer  to 
riew  the  three  great  cantilever  pieia  of  the 
bridge.  The  parties  having  ahaaged  plasea. 
Jie  tnembers  letonted  to  E^bnrgh,  and  pn>- 
tjeeded  to  disouas  the  annual  dinner.    Oa  tks 
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aoaoad  day  the  first  paper  was  deaotiptii 
the  "  Electric  Light  on  the  lale  of  Uay,"  i 
details  of  which  will  be  found  on  p.  3TU  of  the 
laat  Tolume.  The  author,  Mr.  Darid  A.  Steven- 
sou,  balievea  that  it  ii  the  moat  powerfnl  light 
in  the  world,  and,  in  oonolnding  the  paper, 
said  that  anrprise  hu  freqnentl7  been  eipreued 
hj  maaten  of  veasels  and  by  resident*  on  the 
neighbonriag  shores  who  livs  in  visw  of  tlie 
lale  of  Maj  light,  that  this  light,  whioh  is 
extremelj  brilliant  in  clear  weather  as  to  oa 
ehttdows  at  a  distaace  of  ten  and  fifteen  mill 
ia  so  cnt  down  by  fog  that  some  even  go  the 
length  of  believing  the  old  oil-light  was  better 
in  fog.  That,  it  need  hardly  be  said,  is  a 
take,  innamuch  as  the  electric  arc  has  been 
proved  both  bj  experiment  in  natural  and  arti- 
ficial fog,  and  also  bj  observations  on  existing 
lighthouses  lighted  b;  electricity,  to  be,  in  all 
oircumstancos  of  weather,  the  moat  penetrating:. 
Everj  Digbt  at  12  o'clock  the  lig-htkeepere  at 
St.  Abb'sHead.twenty-tiva  miles  distant,  where 
there  is  a  first-order  Sashing  light,  and  one  c  ~ 
the  most  powerfnl  oil  lights  in  the  servici 
observe  the  Isle  of  May  light,  while  thekeepei 
there  also  obaerve  the  St.  Abb's  Head  light.  The 
reanlt  oC  the  last  five  months'  observations  is 
that  the  Isle  of  May  light  is  seen  one-third 
oftener  from  St.  Abb's  Head  than  the  St.  Abb'i 
Head  light  is  seen  from  the  Isle  of  May,  It  ii 
perfectly  true,  however,  that  the  superiority 
which  is  so  apparent  in  olearand  rainy  weather 
ia  very  much  ledaced  in  hazy  weather,  and 
practically  disappears  in  very  dense  fog.  Look- 
ing to  this  fact  and  to  the  large  Srst  cost  and 
annual  maintenance,  the  author  feels  that  the 
conclusion  arrived  at  by  the  Trinity  House  i 
sound— namely,  that  electricity  should  be  use 
only  for  important  laodfall  lights.  IF,  hon 
ever,  the  most  powerful  light  is  desired  ii 
dep^deutly  of  cost,  then  the  electric  arc  hp 
no  rival.  Aa  interesting  discussion  took  placi 
mainly  on  the  relative  and  comparatii 
advantages  of  gas,  oil,  and  eleotrioity  froi 
the  points  of  view  of  oost  and  utility  t 
the  mariner,  but  nothing  novel  was  elicited. 
Mr.  F.  S.  Kelsey's  paper  on  the  Tay  Bridge 
^as  a  suitable  preparation  for  the  visit 
'which  was  paid  to  Dundee  and  the  bridge  o. 
the  third  day  of  the  meeting,  A  paper,  by  Ui. 
O.  A.  Stevenson,  on  the  "  Dredging  of  the  Lower 
Estuary  of  the  Clyde,"  dealt  with  purely  tech- 
nical matters  ;   but  in  the  coarse  of  the  dieous- 


dredging  was  the  cheapest  mode  of  excavation 
known  to  mankind,  and  it  was  the  method  con- 
sidered best  fitted  to  do  the  excavating  work  of 
the  Manchester  ShipCanal,  He  thought  it  was 
a  most  encouraging  thing  that  they  had  been 
able  to  do  this  kind  of  work  so  cheaply,  and  " 
was  satisfactory  to  Sootland  that  so  much  wi._ 
being  done  towards  incceasiQg  the  volnmeof  the 
Clyde.  This  paper  oonclnded  Uie  business  of 
the  meeting,  that  on  the  '*  Position  and 
Prospect  of  £leatrioity  as  Applied  to  Engi- 
neering" being  postponed  to  the  January 
meeting  in  London.  About  two  hundred  of 
the  members  then  paid  a  visit  to  the  famous 
Cairon  Ironworks,  and  inspected  Srst  the  s 
brick  works,  where  the  bricks  produced  in  the 
works  are  manufactured  from  fireclay  procured 
from  the  adjoining  colliery.  The  Heavy 
Foundry,  which  is  ondergcing  great  modifica- 
tions and  enlargements,  and  where  castings  np 
to  30  tons  are  turned  out,  was  next  visited  ;  and 
the  party  then  proceeded  to  the  blast  furnaces. 
Two  of  the  four  furnaces  have  closed  tops,  and 
are  fitted  with  regenerative  hat-blast  stoves, 
and  have  a  weekly  output  of  220  tons,  as 
against  181)  tons  produced  from  the  two  open- 
topped  furnaces  which  work  with  pipe  stoves. 
It  was  explained  that,  as  the  f  arnaoes  work  on 
raw  coal,  the  large  surplus  of  gas  in  exoees  of 
that  required  for  beating  the  blast  to  a  t«m- 
perature.of  1,4W  to  1,5U0°  Fahr,,  and  raising 
the  steam  for  the  blowing  engines,  is  being 
utilised  OS  fuel  in  other  departments.  Ulti- 
mately, no  raw  coal  will  be  used  in  the 
works'exoept  that  pnt  into  the  blast  furnaces, 
and  with  this  object  it  is  propoeed  shortly 
blow  in  another  furnaoe  ;  but  before  doing 
certain  improvemenle  are  being  oarried  o 
which,  it  ia  hoped,  will  still  further  reduce  the 
cost  of  production,  and  yield  a  full  supply  of 
gas  for  all  departments  of  the  works.  After 
inspecting  the  other  portions  of  the  works  the 
poit^  returned  to  Eoinboigb,  where,  in  the 
evening,  the  Lord  Proroiti  ma(^trstea,  and 


oonncil  gave  a  oonversazione,  and  Sir  W, 
Thomson  delivered  a  lecture  on  "  Ship  Waves." 
Ha  first  explained  the  series  of  waves — these  of 
wat«r,  light,  sonnd.  and  of  earthquakes.  Gener- 
ally defined,  he  said,  a  wave  was  a  progression 
throngh  matter  is  a  state  of  motion.  The 
distinotioQ  between  the  progress  of  matter  from 
one  place  to  another  and  the  progress  of  a 
wave  from  one  place  to  another  was  well  illua- 
trated  by  the  very  smallest  example  of  waves 
that  we  had — namely,  waves  of  light.  Of  all 
the  beautifnl  forms  of  water-waves — ship 
waves— with  whioh  they  were  concerned  then 
— were  perhaps  the  most  beantif  ul.  In  mathe- 
matical soienee  they  possessed  a  special  and 
intense  interest,  partly  from  the  difficulty  of 
the  problem  they  constitnted,  and  partly  from 
the  peculiar  oomplexity  of  the  circumstances 
concerned  in  the  configuration  which  was 
seen.  Sir  W.  Thomson  went  on  to  deal  at  length 
with  canal  waves,  taking  as  a  basis  of  his  re- 
marks the  researches  of  Mr.  Scott  Russell  in 
IH34,  and  therefore  including  the  a.iBumptian 
that  the  water  was,  as  a  perfect  fiuid,  abso- 
lutely free  from  viscosity.  He  called  attention 
to  the  ordinary  waves  of  a  sea  steamer,  and 
pointed  out  that  in  a  canal  the  same  phenomena 
were  observable,  though  in  a  much  simpler 
form.  In  a  canal  the  rear  of  the  procession  of 
waves  travelled  at  halt  the  speed  of  the  boat 
if  the  water  was  very  deep— that  was  to  say,  of 
a  depth  at  least  equal  to  tiie  wave's  length.  In 
other  words,  the  procession  of  waves  lengthened 
backwards  relatively  to  the  boat,  at  half  the 
speed  of  the  boat.  But  this  wonderful  result  was 
to  be  noted  :  If  the  motion  of  the  boat  was  more 
rapid  than  the  most  rapid  possible  wave  in  the 
canal,  it  would  not  leave  a  procession  of  waves 
behind  it  at  all.  It  would  only  make  "  humps  ' 
or  "  hillocks,"  and  a  crisis  was  approached  in  a 
tumultuous  manner.  Sir  W.  Thomson  here 
quoted  from  Ur.  Soott  Bussell  to  show  that 
when  the  velocity  of  the  boat  became  much  in- 
oreascd  there  resulted  a  considerable  reduction 
of  the  wave  surge.  Dealing  next  with  seasbip 
waves.  Sir  W,  Thomson  explained  that  investi- 
gations were  carried  on  by  the  Government 
Into  the  various  phenomena  in  order  to  bring 
the  best  scientific  knowledge  to  hear  on  naval 
architeotuie  ;  while  on  the  Clyde  the  Messrs, 
Denny  also  conducted  similar  investigations. 
A.  ship,  he  said,  could  be  designed  to  go  at  a 
certain  speed,  carrying  a  certain  weight,  and 
requiring  a  certain  amount  of  horse-power  of 
work  done  by  the  engine.  He  next  explained 
by  means  of  clay  models  and  diagrams  the 
natare  of  the  oalcalations  whioh  were  made. 
It  was  found,  he  pointed  out,  that  the  whole 
pattern  of  waves  was  mainly  comprised  be- 
tween two  lines  drawn  from  ^e  ship's 
bow.  The  law  of  wave-length  was  proportional 
to  the  square  of  the  velocity,  ton  knots 
being  equal  to  5(ift.  of  wave-length,  and 
twenty-two  knots  to  273ft.  of  wave-length- 
Sir  \Vm.  Thomson,  in  closing,  said  tl^t  when 
he  was  asked  by  the  Coancil  to  give  the  lecture, 
he  laid  down  the  condition  that  uo  practical 
resulte  were  to  be  expected  from  it.  lie  could 
not  add  one  jot  or  one  tittle  to  what  others  had 
already  discovered.  But  he  wished  to  make 
this  suggestion — that  inasmuch  as  wave  resist, 
ance  depended  almost  entirely  on  surface  action 
and  inasmuch  as  a  fish  swimming  close  to  tbi 
surface  below  the  water  met  very  little  resist- 
ance, it  seemed  to  him  that  by  giving  a  great 
deal  of  body  below  the  water-line  we  might 
diminish  the  wave  resistance  relatively  very 
mnoh,  and  thiu  get  high  speeds  of  from  18  to 
20  knots.  By  swelling  a  ship  out  below  the 
water-lins,  like  the  old  French  ships,  there 
would  be  a  large  addition  to  the  displacement, 
and  a  large  addition  to  the  burden-carrying 
power,  with  very  little  addition  to  the  wave 
disturbanoe. 

The  oonoluding  day  was  occupied  entirely  by 
eianrsions  to  varions  places  of  interest,  includ- 
ing a  visit  to  May  Island  and  to  Newcastle, 
where  those  who  are  mining  as  well  as 
tnecluuiical  engineers  had  been  invited  by  the 
Nortli  of  England  Institnte  of  Mining  and 
Meohanical  gugineen  to  meet  them  in  the 
exhibition  buildinP; 
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addition  to  the  appliances  at  the  disposal  of 
the  student,  so  useful,  indeed,  that  Messrs.  J. 
Gaedicke,  of  Berlin,  aud  A.  Miethe,  of  Pota- 
dam,  have  thought  it  worth  while  to  obtain  a 

Sitent  in  this  oountry  for  their  improvementa, 
Dcording  to  them,  experience  proves  that  for 
momentary  photographs,  or  pictures  produced 
in  the  fraction  of  a  second,  the  magnesiom 
light  is  a  valuable  substitute  for  either  the 
electric  or  day  light  ;  but  for  several  reasons 
theee  advantages  oould  not  be  turned  to  prao- 
tioal  account.  This  may  be  explained  by  the 
faot  that  it  has  been  the  practice,  hitherto,  to 
burn  the  magnesium  in  lamps,  in  the  form  of 
"  '  I  ribbon  or  wire  ;  but  it  was  found  to  be  a 
t  dilUcult  matter  to  determine  the  proper 
posure."  Another  difficulty  arose  in  the 
burning  of  the  wire  itsolf,  as  neither  the 
method  above  mentioned,  of  burning  the  wire 
,  or  of  burning  the  same  uncovered, 
proved*  siiitable  for  employment  in  the  attlier, 
'or  several  reasons  ;  amongst  others,  that  tlie 
atter  portion  of  the  wire  was  not  consumed 
apidly  enough,  that  the  wire  was  with  ditfl- 
:ulty  ignited  ;  but  more  especially  because  the 
products  of  combustion  were  afterwards  to  be 
disposed  of.  The  aotion  of  the  dazzling  rays  of 
the  magnesium  lighten  the  object  was,  however, 
a  satficient  reason  why  the  same  was  not  em- 
ployed for  photographic  purposes.  The  various 
■  .provements  invented  for  the  purpose  of  re- 
>ving  these  difflculties  have  not  attained  the 
desired  result.  Acoording  to  this  invention  the 
ignesium  is  no  longer  used  in  the  form  of  a 
thin  ribbon  or  wire,  but  as  a  fine  powder,  which 
is  mixed  in  a  certain  proportion  with  materials 
which  readily  give  oS  oxygen,  and  also  simul' 
toueously  mixed  or  amalgamated  with  such 
a  accelerate  the  oombuelion  of  the  mix- 
ture. Such  snhstanoes  are,  for  example, 
chlorate  of  potash,  "ussiato  of  potash,  sul- 
phurous or  othei  jmbustible  materials. 
Whereas  pmsuate  of  potash  exceedingly 
accelerates  the  combustion,  the  chlorate  of 
potash,  on  account  of  its  containing  a  large 
amonnt  of  separable  oxygen,  performs  the  very 
essential  function  of  increasing  the  tempera- 
tuie  to  such  an  extent  that  the  radiating 
light  and  the  aotion  of  the  magnesium  is 
greatly    intensified.      The    oombustion  of  the 

'iture  specified  lasts  from  about  1-UUth  ti> 
_  lUth  of  a  second.  It  must  be  remarked  that 
although  the  magnesium  light  prepared  accord- 
ing to  this  invention  possesses  several  hundred 
thousand  candle-power,  yet  it  is  not  possible 
for  the  effect  of  a  flash  to  be  so  powerfully  felt 
that  a  reaction  of  the  ''model"  could  take 
place.  This  is  explained  by  the  fact  that  the 
the  flash  tokee  to  find  its  way  from  the 
bive  nerves  to  the  central  organ,  and  from 
thenoo  back  to  the  operative  nerves,  is  much 
longer  than  the  limit  given  above  for  the  burn- 
ing of  the  powder :  and  even  if  the  ''model" 
should  move,  this  movement  could  only  have 
taken  plaoe  after  the  photograph  or  picture  was 
already  taken  or  completed.  The  improved 
magnesium  powder  or  mixtore  is  of  great 
value  for  the  pucpoae  in  question,  because  the 
burning  of  the  same,  when  ignited,  takes  plaoe 
without  any  explosion  whatever.  The  rapidity 
of  combustion  dspends  upon  the  fineness 
of  the  magnesium  powder  and  other  in- 
gredients, and  also  upon  the  degree  of 
their  mechanical  intermixtnre.  The  most 
soitahle  mixture  .for  this  purpose  consists 
of  chlorate  of  potash,  12  parte  ;  magnesiam  in 
powder,  *i  part* ;  pmssiato  of  potash,  1  part. 
Ur,  chlorate  of  potash,  21  parte  ;  magnesium  in 

iwder,  12  parts ;  amorphous  phosphorus, 
part.  The  chlorate  of  potash  is  first  pnl- 
verised  in  a  suitable  mortar,  and  the  other 
substances— namely,  the  magnesium  powder 
and  prussiate  of  potash— are  then  added.  The 
best  results  ore  attained  by  mixing  the  snb- 
Btancos  together  upon  a  smooth  sheet  of  paper 
by  means  of  a  wooden  or  horn  spoon,  or  by 
rolling  the  lubstanoes  together  nntii  a  fine  grey 
powder  is  prodnoed,  whrch  serves  thns  tor  the 
magnesium  light.  The  magnesiam  powder  so 
prepared  can  be  ignited  by  means  of  an  electric 
or  other  spark,  and  buns  with  a  short  fissh. 
By  selecting  a  suitable  method  of  burning  the 
magnesium  powder,  a  light  may  be  produced 
whioh  can  ba  employed  to  great  advantage  for 
other  purposes,  besides  those  of  instantaneons 
photc^raphy.  The  latest  experimenU  hattt 
proved  t^t  the  intiodnotion  of  substances  or 
bodiw  whioh  ehow  certain  colonted  lines  in  tlw 
spectrum  of  the  Biuuen  bnr&ei:  make  the  majb 
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nesiam  lijiht  much  more  eSeotira  for  these 
colours.  For  these  reaaons  the  patentsea  pio- 
Tile  the  pceviousl;  deeoribed  maguaiinm  mix- 
tare  iritb  an  addltiOQ  of  sodium,  strontium, 
calainm,  lithium,  barium,  or  other  ealta,  in 
order  that  the  magnesium  light  thereby  pro- 
dneed  maj  be  made  more  effeotire  for  yellow, 
red.  or  green  colonrs.  The  proportion  of  these 
additions  of  light^oloariug  bodies  can  be  varied 
from  a  minimum  quautit;  upwards,  to  about 
10  per  cent,  of  the  mixture  ;  hat  it  ie  not 
advisahle  to  take  a  larger  qoantitj,  because 
that  would  aEFect  the  temperatare  of  the  oom- 
bnation,  and  also  deorease  the  eSect  of  the 
light.  


of  a  biMS  or  copper  rod  of  ths  desired 
diameter  and  length.  The  next  atep  is  to  ooat 
the  jar  with  tinfoil.  It  is  better  to  begin  with 
the  ineide,  as  when  the  outside  is  coated  it  is 
not  ea«7  to  see  what  is  going  on  inside.  A 
piece  of  good  tinfoil  is  cut  into  a  oircle,  a  trifie 
narrower  than  the  ontaide  diameter  of  the 
bottom  of  the  jar.  One  side  of  this  is  oaretotly 
rubbed  over  (witli  the  finger)  with  thin  hot 
glue,  It  is  tiiec  allowed  to  fall  in  the  jar, 
glue  sids  dowQwacds,  and  is  pressed  into  its 
pUoa  at  the  bottom  b;  meani  of  a  small  mop 
(similar  to  those  used  to  clean  lamp- glasses). 
The  jar  ia  now  measured  from  the  bottom 
to    the    bung.    Three-quarters    of    this    are 


BLECTRICAL  INSTRtTMENT-UAEINa 
FOR  AMATSUR8.-XV.' 

By  S,  R,  BoTTOSB. 
f  56.  /^OSDEXSERS.— These  are  instruments 

V^  which  owe  their  peouliar  power  of 
taining  charges  of  electricity  to  the  factthatone 
oondoctiDg  surface  connected  to  earth  or  other 
large  conductors  confers,  by  induction,  a  greater 
capacity  for  charge  in  a  second  insulated  oon- 
dnoting  surface  than  this  latter  would  have 
were  it  not  for  the  presence  of  the  first  sor- 
faoe. 

Condensers  may  be  conreniently  divided  into 
three  groups,  according  to  their  forms,  and  the 
nature  of  the  insulator  used  between  the  two 
conducting  surfaces — 1st,  Bottle  formed, 
"  Leyden  jars  "  ;  2nd,  Coated  glass  sheets,  also 
called  fulminating  panes  or  Franklin's  platei 
3rd,  Coated  sheets  of  paraffined  paper  or  other 
flexible  insulator,  known  as  Fizean's  oi 
densers. 

§  57.  The  Leyden  Jar. — Every  dabbler 
electricity  has,  at  one  time  or  other,  made  a 
Leyden  jar  ;  not  every  one  has  made  a  good 
one.  The  first  point  to  be  notod  is  the  ihape  of 
the  bottle  or  jar  to  be  used.  It  must  have  a 
neck  sufficiently  wide  to  allow  the  inner  coat- 
ing to  be  easily  placed  in  it  and  smoothly  laid. 
To  this  end  the  moath  should  certainly  not  be 
le<<s  than  2in.  in  diameter  for  n  jar  Gin.  by  3in,, 
and  BO  on  in  pFOportion.  The  next  point  that 
demands  attention  is  that  the  bottle 
should  be  of  nearly  uniform  thickness,  and  free 
from  flaw  or  crack.  To  ascertain  this  it  should 
be  made  to  "ring,"  The  laat,  but  certainly 
most  essential  point,  electrically  speaking,  is 
that  the  glass  of  which  it  is  constructed  should 
be  really  a  good  insulator.  The  white,  i 
white  glass  Cichich  contains  manganese)  is  very 
deficient  in  this  regard.  The  greener-coloured 
glasses  are  generally  good  insulators.  Ti  '  ' 
this  point  clean  and  dry  the  bottle.  When  , 
dry,  but  cold,  rub  it  briskly  on  the  outside  with 
a  warm  silk  handkerchief.  Reject  all  saoh,..._ 
as  do  not  easily  and  quiokly  beoome  chargiad 
so  as  to  give  a  distinct  spark.  Choose  all  sue) 
as  retain  the  charge(once  acquired)  longer  thai 
the  others.  The  jar  or  jari  chosen  should  non 
be  fitted  with  a  sound  bung.  This  require 
catting  neatly  above  and  below,  so  as  to  b 
quite  smooth,  the  upper  surface  being  after 
wards  rather  thickly  coated  with  good  red 
sealing-wax.  (N.B.— The  coating  of  sealing- 
wax  should  not  be  applied  until  the  bung 
has  been  pierced  centrally  and  a  rod  fitted.) 
It  is  essential  that  the  bung  should  be  new, 
or  at  least  UAHaed,  tor  if  it  has  served  for  acid 
or  salts,  it  will  be  found  to  attract  moisture, 
and  greatly  detract  from  the  efficiency  of  the 
jar.  The  knob  of  the  jar  should  be  one  of 
those  brass  balls  which  can  be  procured  from 
most  of  the  metal-shops  in  Clerkenwell,  where 
they  are  known  under  the  name  of  "metal 
beada."  A  female  screw  can  be  made  in  the 
orifice  of  the  brass  ball,  and  a  thread  put 
on  a  abort  length  (say  Gin.)  of  stout  brass  wire 
to  fit.  This  wire,  or  rod,  with  its  aooompanv- 
ing  ball  ia  now  fitted  to  the  bnng.  This  is 
effected  by  making  a  small  central  hole  in  the 
bung  with  a  bradawl,  considerably  smaller 
than  the  rod.  This  latter  is  then  forced  in 
until  abont  two-thirds  of  its  length  have  been 
pushed  through  the  bung.  When  this  has  been 
done,  the  upper  surface  of  the  bung  (that 
nearer  the  hraas  ball)  should rwoeiveitauoating 
o(  sealing-wax.  Should  there  ba  any  difficulty 
in  procuring  a  brass  ball,a  substitote,  quite  as 
efficient,  though  notsoimpoeingin appearance, 
will  be  found  in  a  leaden  bulle^  oast  upon  the 


iharge  for  some  time.  Alener  charge,  witk 
longer  retention,  loajr  be  obtuned  by  OMOg  )«■ 
coated  surface — My,  two-thiida,  or  avan  a  faal^ 
of  the  total  height,  instead  of  three-lMrtki. 
Fig.  A  shows  the  relatiTS  aiiM  and  Aap«g| 
'iffereot  portiona  of  th«  iac ;  B  «hi>wi  thi 

. '   and     outer   diamond-ah^ad    p«iM  at 

tinfoil  to  betisedif  a"apaiigl«iar"b>dMtwl 
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marked  oS  aa  the  height  to  which  the 
tinfoil  coating  may  teaoh.  A  strip  of 
tinfoil  of  this  width,  and  three  times 
the  diameter  of  the  jar,  is  now  out.  For 
convenience  of  getting  in  the  jar,  especially  if 
this  latter  ba  narrow,  it  will  be  well  to  divide 
the  strip  of  tinfoil  intotwo  halves,  and  having 
glued  one  half,  slip  it  in  the  jar,  having  pW' 
vionsly  given  it  a  little  bead,  push  it  into  its 
plaoe,  and  smooth  it  down  by  means  of  a  tooth 
brash,  then  insert  the  other  half  in  a  precisely 
eimilar  manner.  Care  muat  be  taken  that  these 
side  pieces  come  into  actual  contact  with  the 
bottom  circlet.  The  inside  being  thus  coated, 
the  outside  may  be  prooeeded  with  in  precisely 
similar  manner  ;  only  the  sides  may  be  covered 
by  one  entire  piece  of  tinfoil,  and  this  should 
lap  somewhat  over  the  bottom.  The  ooatingn 
should  be  allowed  to  dry  thoroughly  beforfi 
the  jar  is  used  or  touched,  as  otherwise  the 
outer  coating  will  be  wrinkled  up  aud  spoiled. 
Very  charming  effects  of  a  multiplicity  of 
sparks  during  discharge,  may  be  obtained  by 


WE  have  now  to  ooDsid«r  the  diatribotte 
of  strains  on  cranes,  derrioka,  and  noi- 
lar  machines,  and  lieee  require  carafnl  fxam  in*- 
tion,  because  the  elements  are  not  all  inflexible, 
08  in  those  combinations  of  wluoh  we  have 
treated  in  previous  artiolea,  the  ohain  or  rajw 
Iwnding  freely  about  pulleys,  and  thanton 
being  under  the  same  strain  ttuxm^hont  ita 
working  length,  regan^leos  of  the  angle  whfdi 
one  part  may  make  with  anotber. 

Let  Fig.  69  be  the  diagram  of  an  otdioaiT 
wharf,  or  postorane,  of  which  a  ft  ia  the  jib,«r 
the  tie,  ba  the  post,  and  B  the  ohain  bartd. 
The  chain  is  shown  by  if  a  e  paning  ronnda 
puUsy  at  a  ;  ol  oonrse  the  sbsin  on  the  i«rt 
AiiwiU  be  the  same  as  that  npon  ae,\>mt 
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coating  the  inside  of  the  jar  with  a  number  of 
small  diamonds  of  tinfoil,  almost,  but  not 
quite  touching,  instead  of  with  one  oon- 
tiunoQS  layer.  The  outside  should,  in  tbii^ 
case,  be  covered  with  similar  diamond- shaped 
pieces,  and  this  latter  should  have  a  cir- 
cular hole  cut  in  each,  so  that  each  hols  should 
stand  aver  the  corners  of  the  inside  diamonds. 
By  thia  means,  not  only  are  the  sparks  lietween 
the  outer  diamonds  seen,  batalso  those  batweeu 
the  inside  ones.  The  jar  bsiug  coated  and  dry. 
the  bung,  with  its  rod  and  ball,  is  fitted  to  it. 
It  is  well  to  attach  a  small  piece  of  metal  chain 
to  the  end  of  the  rod  (by  soldering),  to  insure 
contact  between  the  rod  and  the  inner  ooating. 
The  obKilMte  size  of  ths  jar  and  its  parts  may 
be  varied  at  will  ;  but,  to  obtain  the  best 
results,  the  following  nfotife  dimensions  will 
be  found  useful ; — Let  the  height  of  the  jar  be 
three  times  its  diameter ;  the  length  of  rod  and 
l»U  four  times  the  diameter.  With  these  pro- 
portions, and  eapeoially  if  the  coatings  do  not 
extend  beyond  three-fourths  of  the  height  to 
the  bnng,  the  jar  will  be  foond  to  hold  a  goad 


equal  to  the  load  W.    As  the  ohain  paaasa  om 

a  pulley  at  a,  the  iisgram  tine*,  da,  ar,  mot 
be  drawn  from  the  oentre  e  of  the  jmiiij 
parallel  to  the  actual  chain  line,  »o  aa  to  briB| 
all  the  forces  in  action  at  the  point  a. 

To  an;  convenient  soale  mark  off  on  a  fan! 
ad  respectively  the  distanoea  a/  and  ag,  ^ek 
being  equal  to  the  load  W ;  complete  tlis 
parallelogram  n/A;,  then  the  diagonal  iiAwill 
bo  the  resultant  pressure  at  o  due  to  the  tension 
a/ and  ag  ;  this  resultant  preasure  is  to  be  sup- 
ported by  ths  jib  a  i  and  the  tie  a  e,  the  forms 
being  in  oompresdon  and  the  latter  in  teniiMi, 
and  their  directions  must  be  thoae  of  the  el»- 

Complete  the  parallelogram  ahik,  then  will 
.  i  represent  the  intensity  of  the  thrust  npon 
the  jib,  and  a  k  the  amount  of  tenaioo  on  the 
'-'e. 

The  accuracy  of  the  resulba  thus  obtaiaed 
may  be  proved  by  applying  the  principle  of 
moments  as  follows. 

The  overturning  moment  of  the  load  at  ths 
point  i  will  evidently  be  equal  to  the  load  W 
multiplied  by  ita  horizontal  dist&nce  /  from  ths 
centre  b  ;  thia  distance  I  ie  called  the  radius  of 
he  crane.  The  moment  will  also  be  equal  u> 
hesumof  the  momenta  of  the  forces  a;  and 
h  about  b,  and,  of  courae,  it  the  strains  an 
orreotly  determined,  the  two  reanlu  will 
igree. 
We  will  illustrate  this  by  an  example.  Let 
=  35ft.  and  W  =  20  tons,  then  the  overturn- 
Qg  movement  will  be  20  "  35  ^  T00ft.-tona. 

The  diagram  is  drawn  to  a  aoale  of  &0  tou 
per  inch  for  strains  and  SSft;.  per  inch  tor 
dimeusions.  This  is,  of  course,  too  small  tor 
practical  purposes,  and  the  student  should  ^ 
it  out  to  a  much  larger  soale  for  his  own  sali*- 
f aotiun.  To  the  scale  we  have  a/  and  a  ;  an 
marked  20  tons  each,  then  a  h  aoalea  44  toes, 
and  ai  74  tons.  The  two  forces,  the  momenti 
of  which  about  b  are  reqnized,  are  a/  =  i» 
tons  and  a  A  =  44  tone. 

Frodnoe  the  lines  e  «  and  a  <t  to  Uia  peinia  • 
and  p  respectively,  and  from  C  draw  p«n>«'>* 
dioular  to  them  the  linea  i  la,  fe  a.  neae  will 
be  the  diatauoea  at  whioh  the  two  fonas  art 
abont  the  point  C.  Thefoma  ■<  paMaatbaagk 
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tli«  point  0,  ud  therefon  oumot  prodnoa  % 
moment  about  It. 

The  diitftnoe  m  i  ooalea  IS'SfL,  and  *  b  «nlM 
6'Gft.,  theiBfors  the  momenta  of  the  faioH  In 
qneatioa  wiU  1>eaixiHb  =  llx  13-G  •=  GSUt- 
VaiiytaAag  "  »£='  20  x  5-e  =■  llOft-ton^ the 
nun  of  the  two  being  564  +  110  =  T04ft.-tona. 
How  we  found  tiboTs  that  the  aotaal  moment 
from  given  load  and  dimenaions  ie  700ft.-ton*, 
*nd  tM  oorretpoudenoe  la,  oonildering  the 
uullneM  of  tha  soale,  ezoeedinglj  oloee,  and 
a  aatiataotory  proof  of  the  aocaraoj  of  oni  ds- 
dnotiona. 

The  tie  will  reqain  to  he  proportioned  in 
aeotional  area  to  the  tension  npon  it.  and  the 
jib  treated  b;  the  oBiial  formuJa  for  oolumnB, 
the  poat  being  oalonlated  as  a  ountilaver  fixed 
at£. 

It  will  be  observed  that  ag  and  a/  being 
•qnal,  the  reeultaat  a  h  mnit  biaeot  the  angle 
fa/.  If  the  jib  also  biseote  the  angle  gaf, 
then  there  will  be  no  atrain  oa  tha  bar  a  e.  If 
the  resultant  falls  below  the  jib,  as  shown  in 
tha  flgure,  then  the  jib  will  be  In  oompreasion, 
Knd  ao  in.  tension ;  but  shoald  it  fall  between 
a  &  and  a  e,  then  both  thoaa  elements  will  be  in 
oompresalon. 

The  amooat  of  strsaa  on  the  different  parts 
of  the  orane  will,  of  oonrae,  vary  with  the  value 
of  the  resultant  a  A,  and  that  resaltenC  will 
diminiah  aa  the  angle  dae\A  inareaaed  ;  henoe 
it  ia  obviona  that  b;  raising  the  position  of  the 
obain  barrel  B  the  atralna  npon  the  different 
parts  of  the  oiane  are  oorreapondinglj  rednosd, 
except  on  the  post  at  the  point  b,  where  it 
remains  nouBtant. 

Having  this  example  before  us,  It  will  be 
advisable  to  oomplete  it  by  determining  theeiiea 
proper  tor  the  varlons  parts. 

The  bar  n  c  is  soonest  dealt  with,  as  there  ia 
aimply  a  tenaiU  atrain  upon  it.  The  safe  work- 
ing load  in  tension  per  sqnare  looh  is  five  tons, 
and  the  atrain  on  the  tie  has  been  found  to  be 
44  toDR  ;  therefore,  its  seotiooal  area  must  be 
44  -^  5  =  S'3  square  inobea.  The  member  ac, 
however,  usoallj  oonalats  of  two  rods— oce  ou 
each  aide  of  the  jib,  their  distance  apart  in- 
oreasing  towards  the  frameivork  oarrjiog  the 
gearing,  and  so  aa  to  steady  the  jib  laterally. 
This  deviation  will  slightly  inareaee  the  direct 
atrain  on  Che  roda,  so  that  it  will  be  more  than 
22  tons  each  ;  but  the  inoreaae  will  be  so  slight 
that  we  may  neglect  it,  the  exaot  proportion 
being  aa  the  length  of  the  diverging  rod  is  to 
its  length,  if  it  were  direct  from  a  to  n  in  the 
same  vertical  plane  with  the  centre  line  of  the 
jib  and  post. 

In  each  rod  will  be  required  a  seotlonal  area 
of  4'4,  sa;,  5  square  Inches  ;  this  will  also  allow 
for  the  weight  of  jib,  tie,  and  chain,  which  m 
not  added  to  the  load  W,  and  in  practice  it 
necessary  to  take  these — that  is,  half  ijie  weight 
of  the  jib,'tie,  and  chain  from  dUt  a,  and  all  the 
chain  from  a  to  e.  Beferriog  to  a  table  of 
oircular  areas,  we  find  that  2}in.  diameter  will 
give  4'91  square  inches  of  sectional  area,  which 
Is  near  enoogh  for  oni  purpose. 

The  jib  must  be  treated  as  a  oolumn,  and, 
being  in  oompresaion,  should  be  mode  of  cast 
iron.  The  tie  la  in  the  position  of  a  oolamn 
hinged  at  its  extremities  ;  therefore,  it/  m  its 
breakiog  weight  in  tons  per  sqnare  inch,  and 
r  =  the  ratio  of  its  length  to  its  diameter,  than 
by     Gordon's    rule  /  =  3  9    v      |  1  +  j 

Taking  one  -  fourth  the  breaking  aa  safe 
working  atrain  per  sqnare  inch  of  sectional 
nrea,  it  will  be  a  0  ^  !  1  +  ^, } . 


Inohea  ths  working  moment  will  be  k  0'296 


pie  we  have  found  the  maximum 
bending  moment  at  i  =  700ft.-tons  ;  henoe,  at 
that  ptaoe.  If  a  solid  poat  is  need,  as  tjie  moment 
of  strain  must  equal  the  moment  of  reeistanoe 


ing  strain  =  9  .^  1  .f 


yuo 


30,  and  the  work- 
:  0'9  tona  per  square 


inch.  The  strain  a  i  Is  eqnal  to  74  tons,  there- 
fore the  required  sectional  area  will  be  74  -^  0'9 
■a  S2'2  square  Inches.  The  oironmference 
corresponding  to  ISin.  is  66 '54 in. ;  therefore, 
the  thickness  of  metal  at  the  centre  must  be 
82-2  ^  &6bi  =  1'46,  say  IJin.  This  thiokneea 
may  be  reduoed  towards  the  extremities. 

It  r  =  the  radius  in  inches  of  the  section  of  i 
cantilever  of  oiroolar  section,  its  breaking 
moment  will  be  in  foot-tona  1'18  x  r*,  and 
the  working  moment  taken  at  one-fourth  ol 
that  of  mpture  0295 .  r*.  It  the  cantilever 
be  hollow,  and  r'  =  the  Internal  tadioi  in 
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and  the  diameter  26'68,  say,  2Tin.  This  section 
may  be  reduced  towards  o  in  accordance  with 
the  dimlnntloD  of  tlie  snm  of  the  moments  of 
the  foroes  ag  and  a  t. 

Next  may  be  determined  the  siie  of  the  pin 
carrying  the  pulley  at  a,  over  which  the  chain 
passes;  the  pulley  will  rest  in  a  fork  at  the  end 
of  tbs  jib,  its  pin  will  therefore  oppose  two 
sections  to  the  shearing-force  a  h,  one  seotion 
each  aide  of  the  palley  ;  the  safe  resistance 
ot  wrought-iron  to  shearing  strain  is  4  tons  per 
sectional  square  inch,  and  the  foroe  ah  is  by 
seale  35*5  tona,  requiring,  therefore,  35'6  -r-  4 
=  8'S3«q.in.,  or  4-415sq,in.  in  eaoh  section  :  this 
•ill  ooneepond  to  a  diameter  of  2iin. 

This  diameter  will  not  be  sufficient  tor  the 
eye  of , the  tie-rod,  for  the  tiital  strain  on  the  pair 
is  44  tons,  whioh  would  require  a  seotional 
areaof  tlin.  in  the  two  sections,  the  diameter, 
therefore,  of  the  bolt  wonld  have  to  be  2}m. 
giving  5'98q.in.  to  each  section. 

On  the  pius  carrying  the  bottom  ot  tbe  jib 
there  would  come  a  strain  of  74  ttins,  requiring 
in  the  two  areas  74  -r  4  =  I8'5aq.in.,  correspond- 
ing to  a  diameter  of  3)in.  nearly,  which  gives 
9'6fq.iD.  to  each  section. 

The  bolts  holding  the  tie-rods  at  e  wonld  re- 
quire to  be  tbe   same  diameter  as  that  at  a, 

Jill. 

Cars  mnat  be  taken  that  the  bolta  and  pina 
have  bearing  areas  equal  In  resistance  to 
their  sectional  ahearing  areas.  The  bearing 
area  is  measured  by  tbe  diameter  multiplied  by 
length  of  bearing,  and  4  tons  per  sqaaie  iuoh  is 
safe-bearing  resistance. 

The  pulley  has  a  pressure  of  35'6  tons  upon 
it,  and  the  pin  npon  which  it  runs  is  to  be  2iin. 
in  diameter  ;  the  bearing  required  is  33-6  -H  4 
=  8-83sq.in.,  heuoethe  length  of  bearing  within 
the  pulley  must  not  be  lees  than  8'83  -^  2'T5 
=  3-2In. 

The  lengths  of  bearing  of  all  the  other  pins 
and  bolts  are  to  be  determined  In  a  precisel; 
similar  way  ;  it  la,  therefore,  unnecessary  to 
occupy  our  apace  farther  with  this  part  ot 
tbesubject ;  the  strain  on  the  barrel  shaft  must, 
however,  be  mentioned. 

On  the-barrel  shaft  there  will  be  a  twisting 
or  tontional  stroia  whioh  will  be  exhibited  as  a 

Torsional  strain  is  closely  analogous  toahear- 
ing  force,  the  surfaces  of  rupture  sliding  off 
each  other  aa  it  were  as  they  revolve  in  oppo- 
site directions  about  a  centre,  or  aa  oce  part  so 
revolves  Che  ether  remaining  at  rest.  The 
strength  of  a  shaft  to  resist  torsion  will  evi- 
dently vary  aa  its  sectional  area  and  its  mean 
distance  from  the  centre.  This  mean  distance 
will  bear  a  Eied  relation  to  Che  diameter,  and 
the  sectional  aiea  will  vary  as  the  sqnare  of 
the  diameter  ;  hence  the  resistance  to  tortion 
of  a  solid  sh^t  will  vary  as  tha  cube  of  its 
diameter. 

The  ultimate  realatance  of  a  bar  lin.  in 
diameter  to  torsion  in  inch- pounds  is  for 
wrought  iron  12,000,  for  caat  iron  11,900,  and 
for  steel  20,000.  Let  e  —  the  co-effloienC  of  the 
material  used,  d  -  diameter  ot  sbatt  in  inches, 
H  =  moment  cf  force  to  which  the  shaft  will 
be  subject,  and  let  the  working  stress  be  taken 
aa  one-tonrth  the  ultimate  atrength  ;  then  the 
moments  being  In  inoh-ponnda,  U  =  "-^ —  and 


V'ir 


In  tha  example,  let  the  diameter  of  the  chain 
barrel  be  auch  that  the  radios,  measured  from 
its  centre  to  the  eentre  of  the  chain  coiled  upon 
it,  shall  be  81n.  ;  then,  as  the  pull  on  the  chain 
is  20  tons  the  moment  of  torsion  on  the  abaft 
will  be  al  =  8  X  20  x  2,240  =  358,000in.-lb. 
It   all    n,t,   power   ia    to   be  applied  at 

"""i*"^-'  '  ■■ 


,  barrel  shaft,  its  diameter  i 


K  368000^ 


l-B3In.  if  ot  wrought 


both  ends,  then  the  moment  at  each  end 
will  be  only  ?5^  =  I79,000in.-Ib,  and  the 

„  :,..        J  /4    X    179000 

oorresponding    diameter  »  =      /  — jg^^jj-- 

3'91in. 
All  the  other  shafts  In  the  orane  gearing 

can  be  dstarmined  by  the  same  formula.  The 
amount  of  shearing  atrain  brongbt  directly 
upon  the  ahafts  where  they  rest  upon  the  bear- 
ings will  depend  npon  the  relative  positions  of 
the  driving  and  driven  points,  but  can  never 
exceed  the  sum  of  the  driving  and  resisting 

We  have  yet  to  oondder  the  stability  ot  the 
foundations  of  tbe  orane.  If  it  ia  fixed  in  the 
tonodation  of  a  bnilding,  the  presacre  exerted 
by  tbe  bottom  ot  the  post  in  a  horizontal  direc- 
tion will  be  found  by  dividing  the  overturning 
moment  at  b  by  the  depth  from  that  point  to 
the  bottom  of  the  post,  and  the  foundation 
must  be  made  strong  enough  to  resist  this 
thruat  in  any  direction. 

me  altuatlona  it  has  been  found  neoes- 
rely  upon  the  iCability  ot  the  foundation 
of  the  crane  itself,  which  must  then  be  made 
BO  as  Co  form  a  solid  mass  as  follows:, — At  tbe 
top  and  bottom  of  the  foundation  brickwork  or 
masonry  is  a  strong  iron  cross,  through  the 
oentre  cf  which  the  orane  post  passes,  and  is 
therein  firmly  secured  ;  these  crosses  ore  con- 
nected together  by  strong  tie  rods  passing  from 
one  to  the  other,  and  helping  to  sectire  the 
solidity  of  the  foundation. 

Aa  the  whole  valne  of  this  foundation  mass 
depends  upon  Its  resiatanoe  to  overtnriling.  it 
~ill  be  seen  that  it  ia  neceasary  in  forming  it 

use  strong  cement  instead  of  mortar,  and  ao 
bend  the  bricks  or  stones  together  that  the 
whole  mass  shall  act  as  one  pitce. 

Brickwork  weighs  1121b.  per  cubic  foot,  and 
the  moment  ot  resistance  of  a  mass,  square  in 
nlnn,  to  overturning  would  be,  Its  total  weight 
iltiplied  by  halt  its  width,  as  it  would  turn 
>n  one  edge,  and  its  centre  cf  gravity  is  at 
geometrlMl  centre  ;  let  A = breadth  of  either 
side,  and  d  =  depth  of  mass,  both  In  feet,  then 
the  overturning  moment  will  be  SI  =  112  x  4« 
K  *  =  66  b'd.  In  onr  example  M  =  TOOft- 
=  I,6fi8,000tt..lb.  Let  d  =.  loft.,  then 
.,000  =  5G  i»  X  13  ;  *  =  V'f"i^  =  12'^lfi't- 
steim  crones  the  engines  and  boiler  being 
placed  behind  the  crane  post  will  serve  aaa 
counterpoise  10  tome  extent  to  the  weight  to  be 
lifted. 

There  is  a  class  of  cranes  In  which  the  jibs 
are  not  rigidly  maintained  at  one  angle  by  rods 
a  c  as  shown  In  Fig.  r;9,  they  being  cauaed  to 
rise  and  fall  under  the  control  cf  cbains  ;  tbe 
onlyadvautage  of  this  ia  that  the  cranes  as  well 
'M  raising  a  load,  say,  from  a  boat,  will,  by 
aiaing  the  jib,  bring  it  in  so  that  it  may  be 
dropped  on  the  wharf  without  turning  the 
orane  ronod.  In  designing  such  a  machine  the 
strains  must  be  oalcuUted  for  that  pOHiCion  of 
the  jib  in  whioh  they  are  at  a  maximum, whioh 
will  beita  lowest  poeition. 

Travelling  oranea  used  for  railway  purposes 
In  case  of  breakdowns,  and  for  unloading  ot 
lifting  and  moving  weights  from  one  place  to 
another,  are  mounted  on  trucks  suited  to  the 
gauge  of  tjle  railway.  As  a  foundaCion  cannot 
be  obtained  for  cranes  of  this  class,  it  Is  necea- 
sary to  use  counterbalances,  which  are  in  the 
form  of  weighted  boxes  working  on  a  tail 
frame  behind  the  poat,  and  so  arranged  that  the 
distance  of  the  counter  balance  from  the  crane 
post  can  be  regulated  by  a  screw  or  chain  and 
ratchet  acoordiog  to  the  weight  of  the  load  ta 
be  lifted. 


Ffa 


FLOWBR  FABHIHQ  ABD  PBRFUHB 
HANITFACTnaK  IN  SOUTHERN 
FEAN  ea- 
rly a  osntnry  the  aaltnre  of  Bowers  on  a 
large  loUe,  and  tbe  monafaoCare  of  perfaoMS 
uQ  euenoaa  have  formed  a  special  and  lacraCive 
indastry  in  Sontham  Fransc.  The  prineipal 
dislriotin  whioh  the  macututare  li  carried  on  is 
at  Qraue,  in  the  Deputment  of  the  Alpai  Marl- 
timsi ;  but  It  is  also  oondaoted  oa  *  moia  or  le« 
eitensive  soale  at  Bommitrei,  Simet,  Sjonm,  sad 
BeiUana.  Tbe  dawiriptioni  of  flowers  prineipally 
grown,  and  their  seuon  of  barveat,  are  the  violet 
lonqnil,  and  mlgooustto,  which  ut  unslly  gathered 
in  February,  March,  and  April,  altbongb,ln  miU^ 
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Biout  wintera,  the  Tioleta  commonoa  u  eirly  oi 
Daoember ;  roses  and  ormnge  blouoma,  with  tb;ma 
mnd  roumsiy  in  H>y  uid  June  ;  jumine  uid  tnbe- 
T09«  in  Jaly  lod  Aagnst ;  livender  ind  spikmard 
in  September  »nd  the  Miois  in  Oolober  and 
November.  The  Aowet  hsneit  coven,  therefore, 
■bont  tbree-tonrtbi  of  the  year ;  hat  the  eeMon  o( 
greatest  activity  is  May  and  June,  when  the  losei 
ftnd  orange  bloHaome  are  gathered.  Thyme,  rose- 
mary and  lavender  are  among  the  minor  pro- 
duiil«  grown  prinnipally  by  small  farmers  of  the 
grape  andolive,  who  have  at  home  the  simple  ap- 
paratus for  distilling  the  Suwers,  and  they  pioduue 

M  dilute  and  adulterate  the  SQpeiioi 

, .l.tthelareeeitabiii'- '-'-' — 

lagea.  Com 


ID  doner 
t£e    conditi 


t  Marseilles  J 
.n  Sonthern  £ 
uduatrial  euc 
itudied  by  as 
of  a  planUi 


It  Keillai 


in  the  department  of  the  Var.    This  fi 
twenty-lhree  acres  in  extent,  and  is  sitnati 
Hmthern  slope  of  the  hills,  abunt  2,00Uft.  a 
level  of  Che  Mediterranean,  and  at  a  dii 
twenty  miles  from  the  cuast.    The  oaloar 
was  otiginiklly  Qatnrall)-  poor  and  thin, 
olive  trees  which  had  occupied  the  gron^ 
oentury  or  more  prior  to  1)481,  yielded  bu 
and  unnecessary  returoa.   The  slope  of  thi 
was  BO   Bteep  that  the  waters  of   a  spnn 
flows  from  the  rooks  above  the  track  coul 
imperfectly  utilised  for  irrigation,   and   ( 
was  regarded  as  praotically  worthless.     In 
proprietor  oaused  the  olive  trees  to  be  rem 
the  land  prepared  for  flower  cultnre.     The  ground 
waa  du^  up  to  a  depth  of  4fL,  the  larger  stonei 
moved    and    liuilt  into  sustaining   waits  for 
terracea  into  which  the  surface  was  divided  and 
levelled.      Along     the     npper    margin 
terrace     a     shallow     ditch     was    oat,    connecting 


pomades  and  olli  by  the  prooesi  of  absorp- 
tiOD,  and  of  efsenoes  and  euential  oils  b^ 
distillation.  Every  complete  eatabltshment  is 
rovided  with  apparatus  for  all  these  processei. 
'omades  are  the  oommeroial  vehielea  fcr  absorbiog 
.nd  transporting  the  perfumes  of  the  jonquil, 
nberose,  iaamine.  and  other  apeoies  of  Bowers.  A 
.quare  frame  or  ehinii  of  white  wood,  abont  SOin. 
by  SOin.  in  siu,  is  set  with  a  pane  of  strong  plate 
glass.  On  either  side  of  the  glasi  is  spread  a  thin, 
even  layer  of  grease — two  partA  lard  to  one  of 
tallow — which  baa  been  purified  and  refined  by 
icevions  boiling  and  straining,  Tbna  prepared, 
ihe  frames  are  piled  up  in  ranks,  aix  or  seven  feet 
itgh,  to  await  the  aeason  of  each  speoial  flower. 
IVben  the  blossoms  arrive,  the  petala  are  piclied 
from  the  stem,  and  laid  Bo  as  to  cover  the  grease 
ch  frame.  These  being  again  piled  so  as  to 
upon  their  wooden  edges,  which  fit  closely 
her,  there  is  formed  a  species  of  tight  chambers, 
aors  and  ceilings  ot  which  are  of  grease,  — 
posed  to  the  perfnme  of  the  flower  leav ' 


eighteen 


Led  by  the  fact  tl 


ot  this  kind,  and  tha  Montaifait  ia  not  fay  laj 
laeans  a  despioable  imitation.  The  diun  tortheir 
more  gener  J  adoption  ii  not,  wa  are  sure,  United 
[0  ourselves,  nor  is  the  hopa  that  othef  GoTCn- 
mente  will  copy  the  reoent  pruttioe  of  atn  on 
by  restrieting  (be  indlaorimiaata  ilMiKfalei  wtiot 
has  already  lost  to  the  world  not  ■  low  intaiMat 
and  baautitul  forms  of  animal  lil^— toaeel. 


je  witkin ; 


oordini 


e  desired 


trength  of  the  pomade, 
arged  with  perfume,  is 


produce  a  series  of  level  or  gently  sloping  surfi 
are  over  2,0UU  yards  in  length.     Thua  terraced, 
traet  yielded  about  aeveiiteen   aores  ot  prepi 
ground  for  planting.  In  the  autumn  of  1881.4^ 
tuftsof  violets  and  UD.DUU  roots  ot  the  white  jitan 
were  planted.  The  folloningspriog  the  remaindi 
the    gruDud  waa  planted   with   ruses,  geraniu.uo, 
tobetiues,  and  jonquils,  and  a  laboratory  erected 
for  the  manufaeture  of  perfumes.    The  position 
proved  tu  have   been  well  chosen,  as  the  fluwcri 
grew  vigorously  and  well,  and  in  188j,  the  fourth 
jear  after  planting,  this  fum,  which  had  previously 
yieldeda  rental  of  £^3  a  year,  produced  perfumes 
valued   at  £8,0.10,  giving  a  net  profit  of   t:i,6a8. 
This  is  suffioient  to  illustrate  how  lucrative  flower 
farming  may  become   in  favourable  districts,  and 
nnder  good  management.       From    observation  at 
Seillane  and  in  the  neighbuurhood  of  Graete,  where 
perfume  Ujwer  growing  is  tie  leading  industry, 
C.iDsol  Muon  says  that  the  eaaeolial  conditions  ap- 
allicude  of  fi         "~  ' 


which,  when  auffioiently  chai„ 

taken  from  the  glass  with  a  wide  thin  spatula,  and 
packed  in  tin  cans  or  ilagaoni  for  export.  By  these 
methods  thedelicate  odo'nra  of  Bowers  are  eitracted, 
and  retained  for  transport  to  distant  markets,  where 
the  grease,  being  treated  with  alcohol,  yields  the  per- 
fume to  that  stronger  vehicle,  andptuduoes  the  dura) 
waters  and  extracts  of  commeroe.  Coarse  pomadea 
are  made  by  boiling  the  flowers  in  the  grease,  and 
subjecting  the  residue  to  pressure.  The  spent 
pomades  are  used  for  toilet  puipases,  and  in  the 
manufacture  of  line  aoapa.  The  process  of  prepar- 
ing perfumed  oils  involves  the  same  principle, 
except  that  instead  ot  solid  grease,  snpertine  olive 
oil  is  used.  With  this  oil,  pieces  of  coarse  cotton 
fabric  are  saturated,  which  are  then  spread  upon 
wire  netting  framed  in  wooden  chastii  abont  OEt. 
by  4ft.  in  size.  The  flowers  are  apread  upon  the 
saturated  cloths,  and  the  frames  piled  one  upon 
another,  so  that  the  perfume  of  the  flowers  is  ab- 
sorbed, as  in  the  previous  process.  Essences  and 
acents  are  produced  by  ordinary  dlBtillation,  in 
which  the  flowers  are  boiled  with  water  in  Urge 
alembioa  \  the  vapour  carries  ofF  the  perfume,  and 
■  loodenaed  in  adjoining  copper  tanks.  Some  ot 
!  retorts  used  for  this  purpose  are  of  aufficient 

with   the    requisite   water   for   their  distillation. 
""  '     produced,  alcohol  is  used  in 


TECHNICAL  TBAINma  COHSISX&XD 
AS  A  PAKT  OF  A  "  COMPLETB  AHD 
QENEROna  XDUCATIOH."* 

ny  R.  H.  TkobSTON,  M.A-  Doc  Km.,  Direetn 
of  Sibley  College,  ComaU  UniweraitJ,  Ithao, 
N.Y. 

rHE  devolopment  of  the  individual  has  ■  nata- 
ral  history  which  accords  with  the  Tationsl 
iistory  of  the  oomplete  eduoatioB  of  the  """--*'- 
iiore  perfectly  as  thatec 
approaches  the  ideal  to 

'Jnoation  leads   ua.      It  reqairea  no  argi 
'onvinoe  the  tboughtful  mind  that  the  building  ip 
„f  an  intellect  and  the  training  of  a  mind  mul 

lave  some  natural  and  moat  smcient  method  and 

Eheme,  or  that  this  natural  order  of  proeednn 
oust  correspond  thoroughly  with  the  plan  ot  de- 
1  elopment  of  tha  faculties,  and  of  their  applicst™ 
■0  the  purposes  for  whioh  they  were  daigned.  »t 

nay,  therefore,  give  a  moment's  thought,  wirt 
i.rofit,  to  the  ooniideration  of  this  individnaj  hu- 
lory  and  to  this  natural  prooesa  of  development  uf 
the  faculties  and  powers  of  man,  I  am  inclined  u 
iivide  the  life  of  the  indiTidoal  into  five  dittintt 
|.criud»  or  sections;  1.  The  stage  of  perception;  i 
the  period  ot  absorption;  3.  The  time  of 
iction  and  accomplishment  ;  4.  The  peiitd 
i,f  direction  and  counsel  ;  6.  Tha  time  A 
meditation      and     culmination      of     wiadom.     A 

'   "     '          its    per.ieptive    facnlties    in    highest 
>t  the  very  —- '  -    ■- '-- '  ' ' 


ikilful  combiD 
ferent  flowers 


1^: 


lull  '•  "  J 

the  original  laht 

'  '--■-'-  '-Lrgely  done  by  women,  who  earn  from 
)ne  shilling  for  a  days  labour  of  ten 
luring  the  busy   aeaaon  of  ruses  and 


.ted  pos. 


.o  ba richer  in  peiti 
bloom  in  valleys  and  lowUndd  ;  a  soil  rich  in  cal- 
oareuUB  elements,  a  situation  sheltered  from  cold 
northern  winds,  and  nut  subject  to  the  white 
frosta  which  in  spring  and  autumn  affect  the  damp 
lowlands.  In  countries  like  Southern  France,  where 
the  rainfall  is  always  scanty,  and  often  wanting 
entirely    from    May  until   September,  irrigation 

Other  crop.  It  is  said  the  perfume  growers  and 
distillers  on  the  Mediterranean  coast  attribute 
their  succesa  nut  less  tu  the  peculiar  climate  of 
Provence  than  to  their  knowledge  of  every  detail 
of  the  industry — a  knowledge  aoquired  by 
than  a  century  of  experience,  and  tr 

in  perfume  culture  is  that  all^ncy  and"improv«l 

simple,  old-tashioued  kinds  are  exclusively  growl 
The  roses  on  the  slopes  of  Seillana  are  the  comma 
pink  onea,  and  the  single  wild  violet  is  preterre 
to  all  the  larger  arti be! ally-developed  variellei 
Only  the  white  jasmine  is  used,  the  yellow  and  Is 

or  unknown.  Jasmine  plants  are  set  in  rows  aboi 
lOin.  apart,  and  are  closely  pruned.  Roses  ai 
grown  on  the  lower  terracea,  and  are  also  cat  lot 
and  the  ground  between  the  plants  heavily  manure' 
After  the  r.----  •-    - ->--—■  "- ^   - 


«///,.. . 


imitted  fro 


for  the  n< 
During  tt 
go  throu) 


»of  t 


vigour  of  the  plant, 
narvesi  season  trauora  or"  middle  nien  " 
the  country  every  day  with  waggons 
„    lowers  from  the  farms,  for  which  they 
pay  prices  varying  according  to  the  extent  of  the 
orop  and  the  demanda  of  the  market ;  their  losdr 


nanufac 


livered  while  the  flowers  are  atiU  fresh 
The  flowers  are  usually  gathered  in 
ing,  as  soon  aa  poaai'"'"   -'- -  "--    ' 


idde- 


__„, _    ..    ^...  fler  the  dews  of  thi 

preceding   night   have   disappeared.      The   maau 
faetnre    of    perfumhs    includea    tha    m^ing    o: 


I  of  tl 


addition  oE 
variety    of    acentd,    auoh 
ly  club,"  d-c.,  ara  produced 


:UlyofA,t 


night,  o 


1  lab 


,(anUy  ii 


Utile  ;  it  perceives  much  and  accuratelf  ;  it  am 
„nly  by  intuition  and  impulse ;  it  ia  perpetoallf 
engaged    in    reoeiving    impreaaiuns    through   the 

[uainly  employed  in  the  perception  of  theaenew 
i-xperienoes,  and  its  memorjr  ia  stored  only  wili 
^uch  as  it  distinctly  appreoiates.  All  its  nutBl 
(jperations  are  like  those  of  the  tower  oreataret:  ii 
-ses,  feela.  bears,  enjoys  the  operation  of  tkt 
^nsea,  remembers  all  that  is  pleasing  and  all  thai 
is  unpleasing  or  painful,  and  aeeka  to  repcaitka 
former  and  to  avoid  the  latter;  j tut  aa  the  tuidi 
nee,  aa  the  inaecla  feel,  aa  tha  aniiual*  of  whstevB 
kind  seek  to  repeat  pleasing  mud  to  avoid  iht 
repetition  of  painful  experiences.    The  yonogchild 

processes  by  whioh  it 


le  youth 


imething  ot  thii 


FASHION    V.    SGIZIfCB    AND 
HUMAN  ITT. 


dmost,  if  nut  quite,  aa  early  animals  have  been 
ilain  to  famish  food  for  man.  In  our  own  days, 
ilao,  both  practices  'exist  in  operation  side  by  aid*. 
While,  however,  the  necessity  for  flesh  as  anarticl. 
if  diet  is  generally  admitted,  provided  that  it  b.i: 
jsed  in  moderation  and  combined  with  vegetable 
food,  the  need  for  taking  tho  life  of  animals  in 
to  clothe  the  body,  it  must  be  allowed,  hss 
to  a  great  extent  obviated  by  the  progress  of 
le  industry,  whioh  gives  ua  aa  woollen  fabrics 
..  .  of  what  we  require  for  daily  wear  without 
depriving  a  living  creature  of  one  drop  of  blood. 
Fancy,  taata,  luxury,  utility — one  ot  all  ot  theae — 
it  is  true,  still  order  the  destmotion  of  counties; 
fur-hearing  and  feathered  beings  of  a  lower  grade 
than  Duraelves  ;  and  we  are  not  prepared  to  aay 
that,  in  obeying  the  mandate,  at  all  events  of  th? 
last-named  antbority,  man  exceeds  the  privilege  ot 
his  lordly  position.  When,  however,  we  find  him, 
at  the  bidding  of  a  mere  faahion,  persecuting  the 
life  of  some  harmlesa  and  to  him  otherwise  useleav 
race  of  animals,  and  this  even  to  the  extent  of  ex- 
termination, we  blush  for  the  cruel  heart  of  ont 

biids,  whose  only  fault  is  their  beauty,  are  sacriflccil 
by  thousands  in  a  year,  in  order  that  their  feathers 
or  their  bodies  should  adorn  the  "softer  sex"  of 

the  world's  great  family,  to  condemn  the  barbaric 
fancy  which    is   so   heedless   in  its  a 
Artificial  substitutes  can  be  fijond  for 


bute  IS  the  faoility  witn  wnion  ne  kvaila  hinuel! 
of  the  perceptive  faculties,  and  of  hia  memury,  u 
acquire  all  that  kind  of  knowledge  which  can  be 
transmitted  from  one  individual  tu  another ;  his  u 
the  period  of  absorption  ot  information  and  eipe- 
rienceafrom  others,  either  through  thestndycf 
hooks  or  the  conversation  of  his  elders  and  com- 
aniona.  His  perceptives  are  leas  kcnte  than  be- 
xe;  but  his  memory  for  impreaeions  conveyed 
rom  others  and  hia  understanding  ot  lines  of 
gasonmg  and  of  argument  originated  by  hu 
Iders  have  become  aufficient  to  make  them  tiie 
leana  of  his  education  in  the  nait  higher  suge  Id 
rhioh  he  has  now  attained.  He  ia  passing  fi«D 
tie  period  in  which  the  kindergarten  and  the  Froe- 
lelian  method  are  his  only  proper  means  of  edocs- 
ion  into  the  next  higher  sundUioo,  in  which, 
'bile  the  child's  school  may  atill  contribute  macb 
n  matter  and  method,  the  nae  of  books  and  of  onl 
ommunication  of  ideas,  facte,  and  reasoning  may 
le  made  an  important,  if  not  the  principal  meas!, 
f  instruction.  Object  teaching  ia  ani^rmealeil 
roperly  by  abstract  thought.  It  ia  by  the  ojmbi- 
natiun  of  the  two  methoda  of  gaining  knowltog' 
that  the  school  education  of  the  individual  is  »■>- 
pleted  ;  the  brain,  like  the  body,  ia  thni  matured 
and  made  ready  for  life'a  work,  for  action. 

The  young  man  or  tha  young  vroman,  mature  ia 
body  and  developed  as  to  facnltiea  and  all  natural 
poiers,  instinctively  seeks  to  apply  those  powers, 
and  enters  upon  the  period  of  action  and  of 
acoomplist '^'-    '       •-       "- 

itfpd  bv  the  sens — 

w'ith  useful  knowledge  and  prepued  by  atndy  and 
carefully  directed  thought  to  meet  aQcaeeafiillj  the 
opportDnitiee  and  the  tasks  that  life  ia  about  Cd 
present  to  the  now  active  and  •mbitions,  eaincst 
andenergeCic  novice,  in  a  world  toll  of  work  to  be 
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to  Iry  thli  upon  ■Dj'tliing  more  valathla  tliui 
K  piece  of  Hrswoud.  «>,  IsMt  not  on  til 
he  knowi  he  ou  do  it  well.  Il  U  oftan  t.  bird  job 
to  turn  »  very  long  objeot,  nnd  ■  "  itendy  rett " 
isiiBt  be  emplnjeil  to  do  the  leut  In  tbit  direotion. 
If  ID  ntn  '-(tork"  i>  ivniUble.  »  cuting  m*y  be 
tnade  to  gn  into  the  itook  like  the  thank  of  k  reat, 
tbc  apper  tnd  of  thU  OKetiog  to  be  Sat,  and  piPTOed 
for  Ttniiing  ■  bolt.  A  noloh  la  oat  la  ■  bit  of 
hard  nuod  board,  vhiob  ia  bolted  to  the  calling. 


CIcco  of  work.  To  do  it,  a  very  nharp  gouge  mnit 
e  iiied.  and  an  extremely  thin  chip  tH ken  uS.  The 
IwTe)  of  the  gouge  mnittiear  upon  Ibe  work,  and 
the  gODge  tnuKt  icataa  light  a>  a  feather  upon  both 
work  and  the  reit. 

Smoolbiog  op  tnnit  bo  done  with  a  very  ibnrp 
ahliel.  and  adclioate  touoh  ii  rfouired  in  applying 
the  ohiaelto  the  work.  If  the  leait  chatter  he 
pereoplible  ilop  at  ODee,  begin  orer  again,  and  try 
lintil  an  extremely  trne  and  amooth  ipot  ii  tnraed 
l»rge  enough  toteoeive  the  notched  board  in  the 
•xtrn  reit  etoak,  Adjait  (bit  bit  of  hoard  or 
"baokreit,"  ai  it  hai  no*  become.  Plaoeilioit 
barely  louobea  the  wotk,  then  drive  the  wedge 
vnder  the  lathe,  and  aeC  ap  the  reit  with  a  hammer. 
The  edges  of  the  nolub  in  the  reit  ibould  be  nicely 
toDDded,  and  a  drop  of  oil  [Dbbrd  on  them  (not  on 
the  work).  If  many  piecei  of  the  same  >i:e  are  to 
be  tnrned  a  hole  may  be  bored  In  the  back  test, 
then  half  ^.t  the  bigneai  of  the  hole  ont  away,  Thit 

Seal,  bum,  and  grind  away  the  work.  For  little 
■plit  patterns  all  manner  of  fancy  dogs  and  oentre* 
have  been  nied  for  holding  two  pieoes  of  woed 
together  when  they  are  tn  be  tnined,  bat  the  b»t 
Way  of  all  it  (o  glue  the  two  pieaea  together  with  a 
>ieOB  of  tnanilU  paper  hetaeen  them. 


NOVEL   LANTERN  SLIDE. 

THE  engraving  ihowa  an  incipeniiTe  and  very 
•imple  and  eOective  device  fur  exhibiting  the 
Ution  of  tbc  oireaiatiog  fountain  upon  a  icreen. 
Xt  aonsiate  of  a  glaai  tube  of  imall  diameter  bent 
iDto  the  form  of  a  vi^lnta,  with  the  inner  end  of  the 
tnbe  extended  laterally,  and  then  bent  veriioally 
had  provided  with  a  funnel  at  the  upper  eiLremity. 


TH£  miLLma  maohini-its  icon- 

STEUOTION  AMD  USES.- 

IWILLendeavonrtoihowiomeofthepoHibiiitlei 
of  produoing  oorved  ot  irregular  (atfaoea  with 
tUs  common  itraight  cutter.  Milling  of  thia  clua 
'  termed  bridge,  profile,  or  oam  mlllmg,  aoaording 
theniBuhinaoiDxturBUied.  The  diBerent  kinde 
of  milling  mentioned  above  can  only  be  dona  where 
be  tadiua  of  the  anrvei  to  be  milled  is  greater 
Jian  that  of  the  milling  cutter  itselt  The 
Lpplianeea  necesaary  for  bridge  milling  are,  the 
ordinary  plain  milling  machine  with  a  fixture  made 
lapeetally  tor  it.  Profile  milling  ia  of  the  sume 
class,  but  ia  generally  dooc  on  a  regular  profiling 

1  oam  ontter  ;  in  thia  maobiiie  the  cutter  apindlea 
lad  the  apindle  faoliling  the  Hork  (u  be  milled, 
evolve  ia  opposite  dirociiona. 

Bridge  milling  ia  generally  retorted  to  where 
Ibe  pieoea  to  be  milled  have  a  greater  radius  than 
-■  i>  practicable  to  mill  in  the  regular  cum  cutter, 
'.  again,  ahoold  the  pieces  be  of  greater  length 
IAD  it  id  possible  to  mill  crDeswiie  inthe  regulit 
"""""  ■     ihine.    lam  not  thoroughly  •--■•--- 


The  to 


right  anglea. 


that  (he  entire  apiral  may  be  atrongly  illuminated 
while  the  ends  u(  the  tube  leading  to  and  from  the 
kpiral  are  concealed  by  tha  board.  Above  the 
fnnnel  ia  auppurted  ■  reservoir  with  a  fine  ajutage, 
tha  reaervoir  being  provided  with  a  pointed 
Wooden  rod  which  eitenda  down  into  tabe 
kiwer  end  and  firmt  a  *al 
Uowofli.iuid.    Tha  liquid 

■ai[ln<^blue.red,ur  green.    Afew°drupi  oj  oi 
trad  ink  anawera  fur  (hit  purpose. 

The  flow  of  tha  liquid   is  surted    by  loosi        „ 

jpa  regularly   into 

Tha  droD*  >hi>iild 

.1.    Tht 

the  downwardly  turnetl 

■ed  in  a  cnp,  by  which  il 


re   for  regalatlog   the 


e,  aa   that  the  water  d 
the  funnel  of  the  taba  below, 
fall  anas  to  include  air  spaces  betwt 
lipoid,  aa  It  ' * -■-      '- 

When  * 


iquid  in  tbc  tube,  a  short  rubber  pipe  it  « 
rith  the  downwardly  turned  end  of  the  gli 


ThoglasL 

diameter,  and  the    spiral   la  t 
inobea  in  diamatar.    When    11 

apaad,  owing  to  ii 
projeoled  with  agj 


counecltd 
Lteroti 


spiral   appeara  ' 
c.     Wbi 


vitriol.    In  place  of  the  bridge  faaten  ■   •onb*, 

81  ace  the  model  of  the  piece  to  b«  milled  in  tha 
itnre,  hold  the  outer  end  of  the  Gitnre  np 
against  the  blanic  cutter  in  the  spindle,  and  eitbtf 
by  power  or   hand  feed    the    caniage  the  length 

saryto  produce  a  line  on  the  blank    formal 

□tire  length  of  the  model ;    work    Ibe  tonnar 


it  tbc 


uc^  m 


r  can  see  where  a  properly 
line  of  thia  olaas  would  do  such 
iBss,  and  at  a  very  alight  cost  as 
impared  with  the  planer. 
It  ia,  of  eunrse,  not  neoesaarily  oonEaed  to  large 
work,  email  pieces  being  done   very    profitably. 


For 


I  of  t 


machine,  haviD). 
ibsolutely  necessary  to  have  the  ahuttle  of  the 
ams  rwliaa  aa  the  race.  Thia  it  a  good  example 
if  ihla  claaa  of  milling,  and  the  one  I  will  tak< 
la  an  illnstratiou.  Fig.  1  represents  the  front 
lerationof  a  part  of  a  milling  machine  having  a 
fixture  an  its  platen.  Fig,  't  is  an  end  elevation, 
ahowing  the  position  of  the  cutter,  the  piece  in 
position  to  be  milled,  and  the  former  resting  on 
the  bridgB.  It  will  lie  seen  by  reterenoe  to  Fig.  1 
that  the  fixture  fur  holding  the  work  ia  hinged  at 
I  he  back  end  of  the  pUien,  the  front  end  reatingou 
a  bridge,  or  a  piece  faatened  to  either   the  bead  ur 

This  bridge  hat  a  sorfane  on  top  of  hardened  steel, 
rounded,  or  aometimea  a  roll,  ao  that  it  presents  al 
ill  timet  only  a  line  bearing  to  the  former.  The 
ainged  fiitncehas  a  former  fattened  to  the  bottom, 
idjaitable  by  screws,  and  resting  on  the  ti>p  of  thr 
andge  daring  the  operation  of  milling.  The  ontei 
-nd-of  the  fixture  is  generally  held  down  by 
(itber  springs  or  a  weight  |  this,  however,  is  not 
ilwaya  necessary,  as  the  feed  of  the  carriage  ii 
From  the  joint  of  the  fixture,  and  the  motion  of 
ihe  cntter    as    indicated    by  the    arrow,  thereby 

preventing  the  fixture  from  lifting. 

^'-'Heie  It  is  possible  to  pat   tha    bridge  directly 
r  the  oentrcof  the  cutter  the  former  will  br-' 
precisely  Ihe  same  prolile  aa  the  piece  to  be  milh 
but   in  sue    it  ia    necessary    to    put  the    fori 
forward  of  the  cntter.  the  former  will  be   changed 

in  shape,  aa  the  fulornm  of   the  lever  i     '~ 

changing  with  the  forward  movement 
It  may  be  seen  that  a  piece  clamped  ii 
and  fed  under  the  cotter  will  astume  the  shape  of 
the  former,  or  rather  the  shape  of  the  model  froa 
which  the  former  was  prod  need.  These  an 
variuns  methods  of  laying  out  formers  for  bridgi 
milling;  but  the  quickest  and  moat  practical  is  t^ 
lut  into  the  cntter  apiudte  a  blank  cotter  or  arbo 
if  about  the  same  diameter  aa  Ibe  cntter  to  b 
ised  ;  exact  diameters  ia  not  eaaential,  ao  tha 
t  ia  smaller  than  the  smalleat  radios  to  be  cat. 
■"aatea  to  the  seat  of  the  fixture  intended 
he  former  a  blank  piece  of  steel  coated  with 


if  the  feed. 


ly  Jomr  J,  Qkait,  Ib  ttia  ^i 


This 


a  profiling  maohlaa 
t  uf  machioery  and 
le  profiling  machiat 
jQ    of  Ibe    operaloc. 


. ._  small  oost  tor  cotters,  aa  compared  witi 
that  reprodaoe  their  own  profile,  the  outten  usea 
'-  '--idge  milling  being  small,  atraigbt,  and  ofte« 
I  kind  known  as  shank  onttera. 


UAXINQ     GALV^NOMBTSK 
HIRROBS. 


lefol,   I 


for 


prooesa  can  be  adapted  to  othei 
purpoaet.  The  detaili  are  tay  Dr.  J.  1).  Wiliiarai 
in  lie  El,arit<d  WorM  ot  New  York.  He  say*; 
The  making  of  these  little  mirrors  ia  a  tedious 
operation  to  many,  bat  a  method  praotited  by  my- 
aelt,  and  which  ha*  given  very  %oaA  reanlta,  ia  the 
fiiUowmg:  Take  five  or  aix  thin  gtata  circles, 
such  aa  are  naed  io  monnting  micrcfscupic  objecu, 
sod  clean  them  thoroughly  by  robbing  theta  with 
a  amall  piece  of  cotton  lied  lo  a  atick,  which  notion 
has  been  dipped  in  nitric  acid.  Then  wasb  thein 
in  a  aolution  of  oaastic  poiaah,  or  airong  ammoaia 
water,  and  finally  rinse  them  firat  in  clean  and 
then  in  distilled  water.  Dry  them  thoronghly 
with  a  piece  ot  sofi  linen  rag,  and  fasten  them  on 
a  piece  of  cardboard  with  mocilage,  by  placing 
small  drops  of  mocilage  near  the  edge  of  a  card  and 
allowing  Ihe  circles  to  tall  upon  tbem.  Next,  lake 
a  piece  of  good  looking-glatt  and  cut  out  ciiclea  of 
the  alloy  upon  the  back  of  it  near  the  edge,  by 
laying  a  coin  a  tittle  larger  than  tha  glaaa  circlM 
upon  the  alloy,  and  draw  a  abaip-pointed  inalra- 
meut  atonnd  the  edge  ot  the  coin.  Bemare  all  of 
the  alloy  between  the  circles  and  the  edge  of  the 
luuking-glasB  so  that  the  circtea  of  alloy  can  ba 
alid  over  the  surface  ot  the  looktog-glaaa  and  on  lo 
the  thin  glass  ciiclei  gummed  on  tbe  cajil.  The 
oirclaa  of  alloy  are  loosened  from  the  loukiog-gla« 
by  placing  a  globule  of  merenry  upon  them  and 
spreading  it  over  them  with  the  finger  ;  af;er 
which  they  can  be  gently  poahad  on  to  tha 
sluu  circles,  the  edge  of  Ihe  card  being  held 
the  edge  of  the  looking-glaoa.  AfteC 
^he  circles  of  alloy  upon  tha  thin  glaaaa^ 
press  tbem  gently  with  Ihe  fingers  opun  all 
portions.  Next  cut  diwa  from  a  piece  o(  heavy 
tinfoil,  a  little  larger  than  the  circlea  of  alloy,  lay 
them  gently  upon  the  latter,  and  preta  thsm  firmly 
opoD  the  alloy.  By  so  doing  all  of  the  aaperAaoiii 
metcary  is  then  removed  from  the  alloy  and  naite* 
with  the  tinfoil-  The  oater  alloy,  formed  by  the 
union  of  the  merenry  and  tinfoil,  ia  then  removed 
byacraping  it  gently  with  the  edge  of  a  sharp 
knife  blade.  A  coating  of  ahrllas  ditMtlved  in 
alcohol  ia  then  painted  over  the  backa  of  the 
minoiB,  and  after  it  hai  beaune  dt^  the  mitroB 
are  removed  from  tbe  card  by  moiatening  the  Uilcr 
with  water.     1  have  osed  mirror*  mad«  aoocnimf 


■^ 
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oraam  Ui«  Cimemkagh  rtTBt  at  Jolmitowii, 
PeantjlTuiu,  is  SSOft.  long,  &nd  wbr  moved 
76ft.  down  the  rivar.  Traatlw  were  ereoted  on 
each  faink,  »nd  rails  Iftid  on  the  top ;  tba  bridge 
waa  then  lifted  on  to  the  treetlee,  and  moved 
slowly  to  its  new  site. 

It  is  mid  ttiat  there  is  a  steam  omnibus  ma- 
iling in  Dresden.  The  motive  power  is  applied 
to  the  rear  wheels,  and  is  inpplied  hy  b  verti- 
oal  boiler  and  compound  engine.  In  the  United 
Slates,  there  are  several  inventions  in  the  ebape 
o(  steam  tricTcles,  in  one  of  which,  at  least, 
the  kerosene  oi  petrolenm  for  fnel  is  oarried 
in  the  hallow  stael  frameworlc.  Fifteen  miles 
an  honr  is  stated  to  be  the  speed  of  the  steam 
trioyoles.  Perhaps,  tike  the  earlier  attempts, 
these  steam  rood  vehicles  will  not  survive 
long. 

As  many  inqniriea  ooutinQO  to  be  received 
ftboDt  the  so-called  "  Eslipse  "  battery,  we  may 
mention  that  the  company  has  been  registered, 
and  that  the  patents  are  Noa.  S288  of  1H84  and 
i741of  1887. 


with  cork.  The  cork  la  first  reduced  topowdi 
and  is  then  made  into  a  stiS  paste  wicn 
naphthaline  "  diluted  with  water ! "  The  paste 
is  put  into  moulds  and  dried,  when  a  certain 
portion  o(  the  Daphthalme  is  driven  off  and 
preserved  for  further  use. 


Xleotrical  Tramoan. — CompiTingthe  eost  ot 
elcctriiwl  tratSo  witb  tbat  of  horiei,  Hecr  Uuber 
■tatet  thst  to  aper&w  the  ueaal  one-hune  utr, 
which,  inolading  driver  and  condnator,  cirries 
36  pcTsoni,  seven  huraea  sre  required  oa  the  >una 
liua  for  one  day  oE  100  kilometre!  ruu.  So  tbst,  as 
the  elntrie  oar  oirriei  31  peraons,  8,'j,  boraaa  wuold 
be  neoesaary.  The  coat  of  oismteiunBe  far  one 
horse  during  the  last  year,  sooording  to  a  Hamburg 

Spet,  amounted  tu  I'Ud  marks — twu  sbilliuga — per 
yperbunej  ao  tbat  the  oosC  per  our  Iciiombiie 
amuuDta  to   lUttt  pfenniga  per   oar  per  mile.     It 
followa,  therefore,  tbst  even   to-day  electricity 
more  eoouomjeal  Cban  burte  Heeh,  and  the  coat 
the  former  can  he  considerably  reduced   by  ii 
provemeata.     The  Nei>    York    Elcctricul   lleoii 
tbiuka  many  will  be  aarpiised   by  the  atateme 
that  more  tban   3,oUU.U0(l    pasaeogers  are  carri 
annually  in  the  Uniudtjtatee  in  atreet  oars  mov 
by   electrio  mulur<.     Iq    Muuteumery,  Ala.,  elc 
tiicity  is  uied  on  eleven  milea  uE  road,  and  tbe  ci 
ia  reported  by  tbc  general  manager  to  be  only  or 
half  the   ooat  of    hone-power.     Roada    on  wbi 
electricity  takes  tbe  place  of  horaea  are  fuQnd 
Baltimore,    Los    Angelea,    I'ort    Huron,    Detroit, 
HciauKin,  .Vppletun  (Via.),  and  Denver,     Klectric 


THB  LATBST  "LITTLE  BILL"  FBOM 
BSOUPTON  —  KBDAL  NOT  WITH 
HIK  THAT  fLATIBRBTH—LIUIT- 
ISa  FASALLBLS  P0&  OCCaX.TATIONB 
—A  TBLBBCOFB  NULLI  BBOUNDTrS— 
BOBISO  OLBAN  HOLES  IN  OABD— 
THB  DBTBaUINATION  OF  STBLLAB. 
PABALLAX  —  LINBAK  DIAMBTSaS 
OF  THE  PLANETS— aPIBITUALISK— 
"  PBTITIO  PaiNOIPII  "  WITH  A 
VBNaBANaB.~FL00I>8. 
[27700,]— THKthBuka_ of  every  independent  ml 


velve 


I   of   c 


oompaciea  have  been  farmed  or  other  steps  takei 
for  the  buildini;  of  au.h  roada.  Upon  none  of  tb 
roada  now  in  operation,  hovever,  ii  fores  aappliei 
by  atorags  batieriea  attaobed  to  the  caia,  tn  moa 
oases  power  ia  eommuDicated  by  an  overhead  con 
dootoi. 

A  Se-Blnot  Heireehoir  Taoht.— The  A'oi 
Tht-i  is  tbe  name  of  a  new  ateam  yaoht  built  b 
tbe  Herreshoff  Company  for  Hr.  Norman  I 
Munro,  ,uf  New  York.  Hhe  waa  designed  by  tb 
tuuuua  blind  designer,  Herreebuff,  at  BiiaCul, 
B.  I.  She  atarted  from  Newport  tbe  other  day, 
and  made  tbe  run  from  Newport  to  New  York. 
Cuming  tbruugh  Hell  Gate,  according  to  thi 
eatimate  of  her  deaigner,  abe  Sew  along  at  thi 
maivellouB  tpeed  of  L'H  milea  an  bour.  All  Ibi 
Sound  ateamera    going    Eaat  were     paaeed.     Tbi 


01,  Wfi,  t 


81ft.  1. 

mi,  and  c 

lb  deck  ot  rt 


LETTERS  TO  THE  EDITOR. 


9  being  made  by  t 

__    •— ,j    ,Qo   pn^ 

I  M  nrit.uh  1T._„ 

™  ™  ,.™.» of  the  Seal 

science"  (falsely  •o-ealled),()odbsl 
iilml  "fle  aator  nltra  nrspidam,"  and  therefo 
confining  myself  to  that  branob  of  pbyaica  i 
«hich  the  larger  part  of  mj  lite  has  been  derote 
utrooomy,  I  would  bnmbly  venture  to  inqni 
whether  my  bvpothetical  fitter  is  to  be  taagi 
(hat  tbe  Btara  which  psas "-— '  '     '  """" 


e  dial  is  before 


erhead  in  IjOndon  li 


cloc 


ID  la  in  pecinmioa,  and  after  it  when  —  ~ 
ion !  ia.,  both  of  whioh  statemenla  are— i 

—to  be  found  in  teitbooki  compiled  by  th 
ipton  light  who  baa  been  so  well  described 
lismiat  among  aitrouomers,  and  an  aitr 
r  among  chemiata,"  and  who  ia  paid  SO  pi 
more  for  Dromulntinir  this  ridiouloua  tiai 
x.  ^minrnt  .  mathematjeian  as  Mr.  Turn 
tbe  Royal  Obaerr 

the  autc  aome  service  I 
amy  ia  tu  form  part  of  t! 
and,  if  so.  whether  it 
!  Beasel,  Uemcbel,  \il 


of  e 


sry  ratepayer-, 
foa,  Sir.fortberv 


p.  iitU,      Purely    tbia  freah     abameful    South 
eniington  job  will  not  be  permitted  to  pass  nn- 
alleoged  tUraugh  tbe  House  of  Conimone.     Tbia 
a  question  utterly  outside  of  mere  party  politics, 
and  une  on  which  the  a  tan  neb  eat  Conaervallve  may 
follow  the   Uuvernment  into  tbe 
lobby.     Tbs  fact  is  tbat  having  jobbed  tbe  City 
and  Uaildi  of  London  Inatitute  up  to  Sonth  Ken- 
sington, the    Hing  there  who  batten  on  National 
oranae  have  nut  found  it  qaite  ao  profitable  as 
y   hoped   and   antuipated,    and  benee,  utterly 

niatry  tbat  a  freab  gigantic  scheme  to  provide 
^maelvea   with   additional    billi^ta,  and  to  pour 
e  bardly-eamed  money  of  tbe  tai- 


payer  into 
traoe  dep 


bing 


needful  t 


9  check  irhicli  natiunal  m.>uufaaturing 
eceived,  or  perbapa  it  would  be  niore 


training  of  tbe  Eogliah  artificer  Uj  re, 

aelve'a  to  the  Muudella  type  of  intcU 
average  thoughtful  educated  man  wil 
that,  even  admitting  for  the  sake  of  ai 
England  baa  fallen  behind  in  the  ini 
it  by  DO  meana  follows  that  it  ia  oi 
inferior  work 


ced  10  chiajm 


It  is  thst 


^ged,  a  low  pilot  honae,  and  a  braaa  amukeatac 
Her  bow  ia  citremely  long,  abarp  bb  a  knife,  and 
terminates  in  a  lang  clipper  overhang.  Her  atern 
is  her  most  pecoliiir  feature.  It  runs  outward  aft 
froDt  the  deck  juiC  like  tbe  bow  ot  a  ram,  and 
the  propeller  ia  under  tbe  projecting  part,  Tbia 
projection  is  deiigoed  to  preveot  a  deep  immertion 
of  tlie  Item  in  running  at  a  high  rate  of  apetd,  and 
it  worka  like  a  oharm.  Tbe  engines  are  of  ihe 
triple  eip.iniiun  type,  and  ihe  bi>ilera  can  bear  a 
preiaoreiit.SiOlb.  There  ia  a  comfuitable  cabin 
aft,  and  the  yacht  is  fitted  for  extended  eruiaing, 
Ur.Munroaays  the  name  occorredtu  him  whenabe 
was  building,  and  he  caaually  remarked,  ",Suw 
then  we  »hall  dn  aomelhing."  He  is  ready  to 
race  any  steam  jaclit  in  .America,  including  the 
SHU'.to,  from  hewport  to  Larcbmont,  and  will 
will  give  any  of  them  1U  miles.  He  believes  tbat 
hiaboat  wdl  beattbe  ,-(,V(i(o  because  abe  can 
maintain  her  grcul  speed  fur  a  longer  diatance. 
Mr.  IltrreabiifV,  her  dtsigncr.  and  alio  the  deaigner 
otthe  HlMto,  oointLdes  with  Mr.  llunro  in  this 


Trade  Ui 

kmen  to  a  dead  level,  to  diccourage  individual 
■rpriaa  in  the  abape  of  piecewurk,  working 
[time,  and  tbe  like — in  short,  to  obtain  for  the 
ipetent  aud  incom)ictent  alike  the  maximum  of 
;ea  fur  the  minimum  ot  work,  the  frugal 
man,  AujtrtJin,  Italian,  or   Frenchman,  witb 

uf  life,  ia  able  to  underaell  the  firititb  workman 
_  ,  . .  ~.  Mind,  1  am  not  Baying  tbat  tbia  ia  a 
good  or  a  detirable  atate  of  thinga.  Fur  a  man  to 
1 .. pitifol  drudge  la  to  degrade  oi-- 


imply  p 


utmg  il 


a  Bill  D 


loppoat 


1   which  I  am 


at  the  prepolteioi— ^ —        - 

anting  ahonld  be  forced  or  smuggled 

ouae  too  much  oocupied  to  seriously  diacuia  a 

trifle  as  a    proapective    heavy  addition  to 

r,.J,   p].a,.ri ^-  - 

hat  may  be  doi 


n  London  I 


what  tbei 

know;  b 

nltnrat  diatri 


tnallyadead  le 


likely   t 
anpport  by  an  i 


hia  quota  lowarda  tbei.  — ^r —  -< 

bis  Imperial  taxation ;  while,  aa  tbongb  lor 
rating  were  not  anffioiently  high  already,  be  woi 
have  to  dip  hia  band  deeper  atill  in  hia  misers! 
lined  pootet  to  provide  the  necessary  teaohi 
stiQ  in  hia  own  locality.  1  neither  can  I 
will  believe  tbat  be  ia  anch  a  fool  aa  to 
voluntarily  plnudersd  openly  in  this  way  men 
to  fill  tbs  pooketa  of  the  gang  who  trade  nj 
public  apathy  at  Brompton.  Most  nnhapp 
{or  tbe  honour  and  credit  of  England,  occ 
inpport  ia  aSorded  to  tbia  Biog  by  Koyal 
Eleodered  daring  by  former  sncceaaf  ul  joba.  tt 
ligh  for  freah  worlds  to  oonquer,  and  secure  in  1 
patronage  at  which  I  have  hinted,  they  seem 
have  Parliament  ao  thoroughly  under  their  tbui 
that  it  ia  only  at  rare  intervals  Lhat  a  bold  a 
fearleaa  member,  like  Sic  George  Balfour,  da 
lift,  hia  vrttA*  tfi  innnirA  into  thair  dningS.  If  er 
England.! 


liuoksyiim  and  aycophancy  dii 

Court  induenee,  it  alrikes  me  that  Sooth  Ki 
lingtoa  and  the  Riog  who  trade  on  it  willhave  t 
a  short  shrift  indsed. 

If  Mr,  Ranyard  should  need  a  fresh  argumi 
against  the  beatowal  of  medals  aa  a  reoognition 
lervice  rendered  to  science,  he  may,  I  think,  fi 
it  in  the  announcement  of  a  peraon  who  itv 
tiimaelf  "Premier  Cbronologist  of  the  Cbrui 
logical  and  Aatronomioal  (?)  Association  of  Load 
and  TrantU  MtAilinf' !  What  ia  a  » Trao 
Medalist  "  ?  and,  to  borrow  a  form  of  CKpresai 
from  tbe  Catecbiam,  who  gave  him  thia  med. 
Two  learned  aociettes,  and  two  only,  are,  as  far 
I  know,  in  the  habit  of  giving  medsla  for  ut 
nomic'l  work.  They  are  tbe  Royal,  and  tbe  Ro; 
Aatronomical  Societies,  and  it  ia  certainly  witt 
my  uwn  knowledge  that  neither  of  them  I 
bestowed  thia  form  of  reward  upon  the  "  Prtm 
UbroDulogist,"  Moreover,  with  a  tolerably  wi 
and  eitenaiva  acquaintance  with  transit  literatu 

"PrsmierChronologiat"  In  oonnection  with  it 
any  shape  or  way.  Nor,  perusing  the  ridiciili 
little  magaxine  in  which  I  find  his  atyle  and  ti 
aet  forth,  do  I  much  wonder  at  thia.  It  ia  rea 
much  funnier  reading  for  a  acientifio  man  tb 
I'liMh  itaelt,  "Some  persona,''  aaya  the  P.  C, 
one  place,  "  think  that  tbe  Aatronomer  Royal  isi 
highest  authority  concerning  time.  But  the  en 
of  this  will  be  seen  in  a  moment,"  and  so  on ;  wb 
in  anotber  we  are  gravely  tuld   that  some  of  i 


should  be  no 

round  them"  !     Moat  appropriately  on  the  IM 

April,  the  paper  whence  I  am  quoting  seeou 
have  given  a  diagrao.  showing  tbat  tbe  M  Jleani, 

le  waa  prepared  to  work  rturmf  U 

itiiienlal  bourn 

act  for  tbe  time  bemg,  and  asaum 

Chrunologiat  and  Co.   (Limited),  it  wiil  begin 

be  handed  ovei 

in  11127.  Another  gentleman,  on  the  same  page 
the    Millenarian  author,    tells  na  thai   "the si 

u  tbe  gang  at  Brompton  to  be  t 

igbt,  let  us  set 

Sir  William  Uart  Dyke's  Bill  prt 

•uaea  to  providi 

above  the  earth-vis,,  3.200  odd  miles,"  in  wbi 

lim.    Now  JD  the  <.ul.-e^  technica 

education  is  to 

tbeymoatbe  very  -odd  milea"  indeed.    I  fan 

Ring,  and  ia  to  include  those  "  bri 

lehes  of  aeiena 

1  though,  that  the  writer  of  this  stuff  fa  oal] 

and  art  with  reapect  to  which  gra 

nU  are  for  the 
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itBl  0/  EJI.F^  W\eatMloni-i  itHhod.— 
Ltlery  whoie  E.M.I'.  u  laqaired  be  oon- 
np  with  the  giJTBOomatcr  O,  mil  Cbe 
'  R  (see  Fig.  26).  The  fonr  menmry 
<iape  ■etTB  u  ■  commatatar  bf  eotmecting  aUtc.b 
to  d  I  the  corrent  flaws  in  one  direotiou  ootiDectiDg 
d  to  li,  c  to  *,  and  it  flow»  in  tiiB  other.  Use  one  or 
more  ooili  at  tbe  galvanometer  bo  u  to  getadeUea- 
tion  aboaaiS' or  >o  without  having  mocb  reaiatanoe 
«nt  in  the  box.  Head  the  defleotion  (both  ends  of 
the  index),  ceveiae,  and  read  again  and  take  the 
mean,  lay,  a^. 

Now  pall  out  lomg  of  tbe  plags  lo  that  the  de- 
fleolion  ii  diminiehed  10"  oc  lb  ;  read  again  aa 
before  ;  let  n,  be  Ihii  deflection,  and  R,  the  reiiiC- 
mce  added. 

Nov  pat  in  the  standard  Daniell  cell  afterwards 
'de»itibed,aad  put  inreiiataaee  nutil  the  defleetjon 
ia  a,  aa  bcface.    How  add  reaiitance  R,  until  the 
deflection  oomea  down  to  a^    Then— 
B,        B, 
E,        B, 
where  K,  ia  the  E.M.F.  of  the  first  battery,  and  E, 


le  itandaid  cella,  tbeo — 

E,  =  ^1  1-07  volts. 

■  Slan-bird  DnnirU  Ce//.— Thia  eell  is  a  aimpio 
pattern  of  any  ordinary  cell.  Inside  a  porous  pot 
fi  X  3  a  cylinder  of  thin  aheet  copper  is  placed, 
with  a  terminal  soldered  t»  the  top.  Tbe  pot  ii 
placed  iniide  a  batteiT-j'r  l>  x  4 ;  in  thia  is  alno 
placed  the  xinc  plate  about  U  x  i>,  aud  bent  round 
«o  aa  to  fit  inside  the  jai. 

Before  charging,  soak  aboat  Jin.  of  tbe  top  of 
poTOUi-pot  in  melted  paraffin  for  aome  time. 

Fill  up  the  pot  to  ivithin  lin.  of  the  tup  with  a 
■atarated  solution  of  copper  aulphate  i  pour  in  the 
outer  jar  a  saturated  aolution  of  zino  sulphaw  to 
-about  the  same  height,  and  put  in  a  few  scraps  of 

Thii  cell  ahonid  only  be  need  aa  a  ataadard  with 
which  to  measure  the  E.U.F.  of  other  cella,  and 
before  being  nsed  should  be  sbort-cirouitad  for  a 
abort  time,  about  tea  minutea. 

After  testing,  pour  out  the  solutions  into  tbeir 
Tespeotive  bottles  and  tiU  np  the  cell  with  water  ; 
by  these  means  the  U.U.F.  will  remain  fairly  coQ- 
-atant,  and  may  be  taken  as  1-07  volts. 

Mrihod  uf  &«m  awl  fJiJ/tni.ef.-Coaneisl  up  the 
cella  in  aeriei  with  the  galvanometer  (Fig.  '17  aj 
and  take  the  deflection  a„  then 


K  tan  a,  =  ? 


■-=  where  f 


■  the 


total  reaiitanoe   i 


or,  if  B,  =  1-07  voltJ, 


ira  a   knowledge  of   the  interna  I 
Delia,   they  will  not  be  discueied 

/.■f.;:,(fl«o..  -  There    are    leveral 


(i.)  Ordinary  Whestatune's  bridge. 

(ii.),Thom«>n'.meihwi. 

(iii.)  Ualculation  fcuui  length  and  site  of  wire. 

The  moat  satisfactory  way  ia   the  first,  but  i 
leqnirea  the  nae   of  auother  galvanometer,    Th 
needle  ia  dismounted,  and  e 
the  ordinary  way  (see  Fig.  '2 


y  way  (aee  Fig.  i'l). 


of  coils,  and  r  =  radina.  For  tbe  fint  ouil 
n  =  10,  and  r  =  4in.,  and  allowing  ]ft.  of 
'    connection,    total    length  =  -liti..     The 


lesiataaca  of  No. 

.',  reatatanoe  of  the 

of  the  other  coils  can  be  foi 


rthei 


id  in  the  • 


Mta 


i( ./  UalUrs  /.V*;.f(i«LT.-CoBUeot_up 

the  box  Df  DOila  and  the  galvanometer  (witb  com- 
maUlur). 

Arrange  the  reaistance  ia  the  box  to  that  a  defleo- 
tion of  about  ua'  ia  obtained,  then  carefully  read  ; 
nverae,  and  read  again.  Put  more  rcaiiiiace  into 
the  circuit,  ao  as  to  bring  down  the  deflection  10' 

Meararv  tbe  length  of  the  conaeeting  wires 
fvliJoJi  aiuuld  be  about  Xo.  18),  and  find  their 


resistance  by  multijdying  its  lengiii  in  yards  by 
■0136. 

Let  G  be  the  resistance  of  galvanometer  con- 
necting wirea,  ic:  when  the  first  deflection  n  ia 
obtained,  let  r  be  tbe  resistance  which  diminishes 
the  deflection  to  n^  then 

B  (reaistance  of  battery)  »  —^ — '^^-^ G 

'  tan.  n,- tan.  u. 

This  method  of  measuring  iutorual  reaiatanoe  is 
a  very  good  one,  and  with  care  will  give  good  re- 
sults :  but  the  teat  should  be  made  as  quickly  as 
poisible,  so  that  the  battery  miy  not  polarise.  The 
conatantaoftheinatromeBtcBUDOw  be  determined. 
Carefully  aet  up  the  instrument,  and  oooneot  np 
each  coil  (with  commutator  attached)  to  one  or  two 


Fic.27 


of  the  standard  cella  attached  and  i 


!t  described.    Then — 
Ktau..=  ."_0-07L, 

u  +G  +  n 

-1  (1'07) 


■.  K  =  - 


*-B)tan.= 

rhere  ti  =  number  of  sella  lued;  B  ■>  battery  rs- 
istance;  G  =  resistance  of  wires  and  galvano- 
meter ;  a  a  the  reii'tanee  inserted  ia  the  box.  In 
his  way  the  conitaut  of  each  coil  can  be  deter- 

Anolhrr  Mrl>„>.i  of  Ihttrmmmg  £..1/ /■■.— Con- 
lect  up  each  cell  in  turn  (the  standard  and  the  one 
0  be  teeted)  with  the  galvanonteter  and  reaiatanee 
>ox ;  obtain  a  deflection  about  liD',  bring  tbia  down 
a40°orao,  carefully  reading  each.  From  these 
biervationa  determine  the  internal  resietaaoe  Bi, 
iroceeding  in  the  same  way  with  the  other  cell, 
-■'' fl,;  then  taking  one 


aet  from  each  w 


~  tor  Itt  cell. 


.    !^  =  (B,  +  G  +  R,)tan^a, 

'  ■  K,        (Uj  -r  O  +  B;>  ta"n.  D, 

If  R,    and  R.  be  so  adjusted  so  that  ths  two 


nduaic 


(B,  . 


H  H,) 


acquainted  with  electi 
better  than  carefully  study  '' Ek-meutary  Lessons 
in  Practical  Phyaioa,"  Part  II,  by  Stewart  and 
Gee,  alBD  "  Absolute  Measurement  in  Electricity 
and  Magoetism,"  by  Uray — both  published  by 
Macmillan.  J.  B. 

AUATBTTB   MBIAL   70U1TSBT. 

r3771 1.1— Mil.  SEVO,   in  recommending  (p.  62.'i) 

of  the  fact  that  a  very  mnob  auperior  kind  of  sand 
for  fine  moulding  is  prepared  speciaUy  for  the  use 
of  dentisU,  and  can  be  obtained  from  any  of  the 


I   perfect   face   than  a 


drawing  and  di^cnlt    patterns.      So  great  is  the 
difference  in  working   that  anyone  accustomed  to 

tain  good  resolts  with   any  other  without  a  con- 
siderable amount  of  practice  and  eiirn  care. 

Tho>.  Fletcher. 

PBOPCLBIOIT     O?     VBSSBLa-PASQLE 
BOATB. 

liT712.J— Will  Mr.  Roberta  (see  p.  535)  explain 
tbe  action  of  this  novel  arraneement  more  fully? 
By  what  means  are  the  paddle-boards  made  to  keep 
in  a  vertiaal  position?  as  by  the  sketch  it  would 
imply  that  their  own  weight  would  be  sufficient, 
which  would  not  be  found  to  be  tbe  case  in  reality. 
It  wonid  seem  that  the  effective  propelling  powet 
ia  represented  by  one  of  these  "boards  "on  each 
aide  constantly  in  tbe  water.  This  leads  to  the 
consideration,  "  What  is  ita  supeihcial  areu  as  com- 
pared to  an  ordinary  sat  of  paddle -boards  ?  Also, 
what  aiie  are  the  cranka  to  lie,  in  order  that  wi  ' 


the  same  engioe-powec  aa  equal  reloeity  of  tki 
boards,  nottomeationagreater,iBtobeobtauicd?'' 
The  Blip  "iQuat"  be  juat  aa  mncbaain  any  featba. 
iag  arrangement  as  at  preaent  nied.  Are  a«  iMk 
the  high  and  tbe  low-preaattre  oylindets  in  Oimaae- 
tion  with  iheDrank-shaft,a>  would  ba  tbe  case  wen 
ordinary  paddle-wheels  on  the  VMiel  ?  And  sip- 
poiing  this  to  be  the  faot^  wonId  there  not  be  fir 
more  area  of  boarda,  as  well  as  inach  greater  ipsid 
of  their  movement,  than  it  is  pouible  to  attain  by 
means  of  theae  cranks,  u  there  ia  no  practiot 
reason  why  the  enginea  abonld  l>e  allowed  luR- 
volve  quicker  in  tbe  one  caae  or  tbe  other  I*  Tht 
paddle-box,  if  not  ao  high,  would  be  more  ttaii 
twice  as  broad  as  an  ordiiusry  one. 

A.,  LiverpoaL 

[a7T13.]-FDRTHERtoinyletterinrefereMrli 

above,  1  have  just  come  across  letter  3760\ftiM 
"A.,  Liverpool,  in  which  is  atsted  an  objMlin 
against  Mr.  Uarsball's  method  of  propnlsiuii,tlut 
the  anddeu  wilhdn|wal  of  tbe  pialona  has  s  tot 
dency  to  back  the  vcsael,  so  retarding  it.  Tbii  ftd 
cannot  be  controverl«d,  the  watvr  being  he«ri« 
than  tbe  vessel,  and  at  the  first  look  it  would  lera 
~y  equally  to  the  method  of  propnlaioa  tat 
—  .  .  I — .  T  £_  J  :x  i-  possible  to  prcvife 
time  aa  aceeleistta 


iug  the  after  i; 

the  cyUii'ltr  thnaak  the  foricar-I  pipe,   i 

being  to  p'iU  the  ship  onward. 

In  the  description  givoa  under  diagrim.  s  rorl 
has  been  miipriated.  Instead  of  -ponriii('X 
should   bo  "  pressing,"  which    more   curreeilj-  it 

ribea  the  action.  Homoplut. 

BLBOTBIO&L    TKBBAPBUTtOa 

[2771-1,] — I  sBN'Dyon  from  a  large  ooliectiim i< 
CDttingi   from  the    Lanctt    a.   few    on    the  tl«n 


•son 


Electric  CoxuiTios  of 

WATEBB  13  ths  PaiNClPAL  CA0SE  i'l--  iHt:i 
AcilvlTY. — M,  Scoutottonhaa  of  late  worked  laj 
hard  to  proie  the  above  propusitlon,  aud  hu  fii- 
liahed  several  aeeonnts  of  his  reseaicfaes  in  tk 
French  medical  papers.  To  give  these  reivir^ 
some  authenticity,  M.  8ooutott«a  repeated  hit  o- 
perimenta,  a  abort  time  ago,  >t  Mont  Djm,  > 
watering-place  in  Auvergne,  uader  the  tjr  Ai 
diatiuguiahed  medical  committee,  whose  rtpcni 
inserted  in  L't'iiion  ilidiaUt  of  tJie  'iitli  of  Jdf, 
The  author  states,  in  hii  introdactioo,  thai  ki 
researches  throw  a  new  light  un  the  queatioa^iiq 
prove  that  the  waters,  when  emerging  fruo  tli 
soiL  are  in  aa  exceptianally  active  coaditi<jB.U 
a  chemical  action  prod  native  of  electrical  pheoomai 
is  going  on;  aud  that  to  this  oanse  the  fXti 
elTeots  of  mineral  wators  are  to  lie  attrice^ci 
The  experiments  undertaken  before  the  oomiaifl* 
alludedtoabovo,  have  pro  ved^l.  That  the  plsiiiti 
eleolrudea,  placed  in  ordinary  water  eontamed  ii  i 
glaas  or  china  vessel,  are  not  afiected  bj  evsi  i 
trace  of  dyuamic  elecuicity  ;  aod  that  the  at*it 
of  Nobilis  galvanometer  reaiaiaed  mL>iiu»a. 
3.  That  the  aame  ejipecimeat,  performed  wa* 
mineral  water,  immediately  canaed  a  ooaudcrtUi 
■      ■  •--        ledle,     a.  Tbi-     ' 


periods  a 


ined  ii 


r  collec 


like  t. 


t  the  q 


<nof  c 

action.  Another  experiment  has  shown  thu  ut 
immersion  of  only  a  portion  of  the  humaa  ioM 
in  mineral  water  is  auffioient  inatantlr  to  girc  M 
to  electrical  phenomenk,  wbioh  are  ttiuIm^ 
manifeat  by  tbe  deviation  of  tbe  needli^  Ta 
important  fact  explaiua  the  exciting  qoaliutif 
which  qualities  may  tre  lo  penffil 


aa  to  induce  a  feverish  at 


Thia 


indivi. 


netal* 


organisms,  whii 


?  by  < 


This 


rengthening 
are  apparenily  »ri«ll 
aiuEtani,  nm  are  uBveitJielesa  maelj  >** 
manifesUIions  at  a  general  morbbl  at4t<-  u 
abuuld  be  added  that  UTerBl  •ipenswnli  "> 
imder  taken  with  gold  leavea,  mi  h  W  provslkB 
sUtiiial  elLHitricity  due*  not  exiat  m  minenl  wiiw^ 
The  latter  luve  also  been  tried  mixed  with  nii^* 
lyrup,  and  it  wu  foond  that  tliii  mlxtan  wniiWf 
leaaens  tbe  active  propertioa  of  Uie  walm" 

T.ALVAXISJC  lit  LoCK-JAW.-^t,— I  fcaw*- 
aerved  in  jonr  impraBaion  of  Fabmry  M  t 
paragraph,  stating  that  M.  MsHeaeti  tiiel  O* 
eSeot  of  galvaniiin  in  a  OMe  of  link-}iw;  Wavf 
temporary  relief  WM  afforded,  aaJ  that  baa  *gi^ 
to  sixty  pairs  of  plate*' •   "-' — — J-* 


INGUSH  moHAMIO  AND  WORLD  OF  BOimtOa  i  Ho.  UUS  ATO.  U,  UW. 


..  ..  lim  wiftDflai'* 
nwthaiiwUBal  kaowl«dn  M  apply  it,  I  itaall  ba  u 
-'-' ■       ■    B  to  TeMn  ot  it.    Id  the 


t«  bav*  Uw  dutuios  ti 


lU,  baJDg  oantal  oimitj 

rom  avB-lfu  to  paper  czaefiy 

fnun  baok  of  obieotifa  to  aya-lau, 


Xr.BrokMuUre 


AjU    "brisk    tea" 


laamed  amoagit  ni  ii  a  long  wa;  abort  of  powau- 
ing  all  kDDwledga,  and  mult  at  •ome  period  of 
hii  career  hars  been  ceiy  depandcnt  apon  otfaan 
for  lialp  in   lolTing  probiam)  that  than    pulled 


Ctaorlay ,  Lug. 


F.  Ju.  a*orce. 


TKA.  AHS  OOFFBB  AS  SAKITAS'S' 
BKVSlLAaaB. 

[ !T7I 9-3— Ke ABLY  arery  aittota  of  bnman  oon- 
•mnption,  laJten  in  ircfii,  ha*  ■  dalatarioni  eSeat 
on  tbe  •yatem,  mora  or  lau,  aaoordiug  to  the 
olinuta  aod  oonttitntion  of  the  uoonunar — notably 
the  above  tvo  Tfgeuble  prodnota  in  daily 
domaationaa. 

Analytical  iavatigation  hai  long  ago  diaeovered 
tiro  aetiva  prineiplea,  Iheiii  and  eo/cint.  both  of 
iriiiah  proved  fatal  to  oita  in  aoma  laboratory 
expeTimenta.  The  freih  leavaa  of  the  tea-plant 
are  powerfnlly  amatio,  a  property  only  removed  by 
the  bmiaiag,  aqneeiing,  and  rabbing  they  nodergo 
onooaiae  bamboo  mate  in  tba  firiC  atage  of  mann- 
faatore.  When  the  roUiog  tablea  are  annually 
cleaned,  tbia  poinDana  juice  ia  fonnd  inapiuated. 
or  in  dry  maaaea.  Some  tpeoimenawria  foriracded 
to  Kniopa  for  examiuationj  bnt  I  have  navei 
heard  tiia  reanlt. 

Tba  infnaion  of  higb-olaaa  properly  loaated  leaf, 
gvnaraUy  diluted  with  milk,  on  the  moderate  aaala 
of  aoap  or  two  with  a  heany  maaL  ii  highly  bane- 
fieial  to  the  digntive  organa,  being  ■  very  mild 
Btimnlanl  of  a  aoothiog  character.  Ica  value  waa 
rMOgsiMd  doring  a  great  epidemio  of  Aaiatic 
cholera  Id  France,  for  D»  of  oonvaleuMUta,  who 
had  aparticolar  longing  fur  thia  liqaid  food.  It  ia 
-'--  mncb   praiaed  in  that  country  aa  a  plaaaant 


I    (took  Lbere.  i 


It  tba  time  I 


ohemiita  keep  ti 
dealera  or  grocer 

neotionj,  loi  oor  Gallic  aeignbouia  call  it  a  nedi- 
eiiu.  In  my  own  oaae  of  ■' Insomnia,"  prodnoed 
by  over-atndy,  very  itrong  green  tea,  praacribed  by 
■n  aoatear  homceopatbiaC,  on  the  uaual  timilia 
limaibiii  formulary,  proved  very  efieotjva.  Iwaa 
reading  hard  at  ibree  Oriental  languagea  (often  till 
midnight],  and  waa   brain-racked  b^  hatd-worded 


itronger 


iiB.     The 


of  the  larfa  bamboo  and  tuna  thIa  qaaai  

the  oavicy.    He  allng*  tbia  emda  taa-oaddy  by  a 

fibroni  Btring  over  hli  ihontdara,  and  when  Inwant 
of  the  oheer^  cnp,  he  picka  oat  aome  of  tbe  of  ly, 
dirty  uunpound  with  tbe  point  of  hla  trade  knife. 
I  never  aaw  hia  teapot  or  kettle,  but  having  uaad  a 
joint  of  bamboo  aa  oookiDg-pot  for   rice  myielt 

ind  Central 
n  popnlar  use.     Thia  ia 
,  tea  reduced  to  dnit  and 

kneaded  wiUaheep'ablood  into  amall  oblong  alaba 
(for  Iheaaka  of  portability,  I  imagine).  Alarge  iron 

Et  ia  placed  on  the  fire;  when  the  water  DoDa,  ■ 
'ge  piece  of  the  brick  ia  thrown  into  it ;  then 
aoda,  bitter  aiomatio  dragi,  aalt,  angar,  butter,  do. 
— a  moat  awful  brow,  whloh  for  politeDeaa  take  I 
have  accepted,  and  aecretly  emptied  on  the  ground, 
while  I  n*ed  to  mutter,  "  Deliver  me  from  such  an 
afternoon  t«a."  The  colonr  ot  laid  decoction 
reaemblei  thatof  a  monutain  torrent  in  firit  flood, 
ruddy  and  tnrbid  I  There  are  many  agreeable 
inbatltutea  to  my  thinking:  fraih  mint  leavei  with 
a  alice  of  Jemou  and  a  bit  of  augar-caudy,  or  batm 
learei,  aimilarly  need,  at  an  Infuaioa  ;  or  of  lemon 
graaa  slightly  aoidolatad  with  citric  acid.  Alt  thcae 
are  tndoriSBP,  If  taken  hot,  and  great  queuohera  of 
thint,  too;  they  are  of  immenae  value  in  tbe  febrile 
diaotders  of  bat  olimatea,  where  they  act  at 
"diaietlv."  I  raoommend  them  all  aa  dog-day 
driuka  in  Great  Britain  ;  their  coa^  too,  ia  within 
tbe  reach  of  a  beggar  I  Aa  a  milk  hater,  they  are 
doubly  valnabla  to  me. 

Now  let  OS  turn  to  tba  mora  potent  and  valuable 
atimalant,  coSee.  Aa  taken  by  tbe  majority  of 
Sugliah  oonaumeci,  the  very  large  propurtioot  of 
water  and  milk  employed  in  iCt  concoction  deprive 

again,  it  it  to  frequently  adulterated  withharmleaa 
ingtedienta  to  swell  die  weight  and  bulk  of  the 
caady-gronnd  article,  that  the  eBecta  of  any 
oafiaina  muat  amount  to  nil.  I  dread  the  ao-Balled 
eoBee  of  retreahment  rooma,  entertalnmentt.  and 
Britiib  matrona.  Politeneaa  forcet  me  to  alp  it, 
and  drivea  me  to  my  tobacco  pipe  aa  loon  ai  poa- 
tible,  to  eradicate  the  aiokly  S.vour  of  the  apolled 
beana.  I  have  grown  them,  matted  them,  twallowed 
the  decoction  (ttrong  and  black)  in  moderatioo, 

poito  to  the  narcotic  eSecta  of  opium  or  tobaoco, 
with  which  view,  I  take  it,  the  beverage  ia  ao 
largely  conaumad  by  the  Turka.   A  gang  uf  French 

reliefe  of  Boglitbmen,  the  former  only  conauming 
ocoaaional  dranghU  of  black  coBee,  Che  latter 
uaing  alcohol  or  malt  liqnor.  I  have  had  thli 
oorruboraled  by  tbe  loting  parly.  I  behave  all 
Baropeana  of  aedentary  lile  and  Indour  ocaupationt 
may  be  injured,  and  alowly  killed,  by  addiction  to 
Btrong  black  coffee.  Not  ao  the  Ijutch  aettlara 
and  Boera  uf  South  Africa,  who  have  the 
coffee-pot    ever    on    their    hearth, 


o  the  I 


a  tyatem,  and  I 


,    by    I 


and  naturally.      Of  concae'  tbi 

eschewed  that  animal  fluid  from  boyhood,  having 
a  dialike  to  it— like  tbe  Chinese,  with  whom  I 
have  ocoatiooally  enjiyed  a  cup  of  pnra,  aromatic 


Bohea,  tatting  only  of 

Hewly  manutactureil  teaa  are  atored 

a^year  or  more,  with  the  object  of  ridding 


lik  toi 


fretta  leaf,  betidea  adding  aroma  to  the  tame.  The 
Caleatial  oplum-eatcc  lung  ago  ditccfered  thia 
"plok-me-np"  preparation,  withoat  wbioh  aid  he 
"'  cunibed  toaleapandalotb;  BtiU,  be 


ia  ahotl'lived. 
No  donbt 


I  day  Ion 


it  of 


a  few  individaals 

tnre  decay  by  impairing  the  fonotiona  "of  the 
Btomaoh,  and  then  the  nervoua  ayttem.  I  know  a 
town  pinctitiuuer  who  baa  been  preaching  widely 
(O  damettic  aervantt  un  thia  addiction  to  "too 
mncb  ot  a  good  thiog  ''  ;  but  how  much  worae  and 
moregeuerol  la  tbeabuaeut  aloobul,  the  glnttony 
in  ta>prudnciQg  alimenU,  and  many  other  aelf- 
indnlgencea  of  modem  lift !  For  many  yeara  after 
I  arrived  in  tioulcal  cUtnatea  I  could  not  swallow 
the  nsnal  early  moru  cup  of  tea  without  the 
attendant  emetic  effect  uf  ipecacuanha  r  hence  I 
took  a  diaguat  to  the  beverage,  audanbatitnted  iced 
water,  or  the  coldett  1  could  obtain,  with  mucb 
benclit  to  my  ttumacb— a  natural  tonia  of  in- 
Tlgotatlng  character,  if  the  element  be  ohemically 

The  preparation  and  consomption  ot  tea-leave* 
danbtleaa  originated  in  China ;  hanoa  the  traveller 
in  H.B.  India  comet  acrota  what  ia  locally  termed 
"  Indigenoua  tea,"  acattered  in  occttional  belta  and 
patcbet  over  the  grtai  wildeinet*  of  Upper  Attam, 
and  in  tba  toiaiu  of  the  Shan  fronliera,  where 
man  without  written  language  haat^  the  abundant 
fann*.  He  ia  fond  of  the  native  leaf ;  having  ocl- 
laated  a  tnpplj  of  the  young  ahoou  and  bnda,  he 
ponnda  them  between  tUuet,  kneada  them,  and 
jniiM  with  aalt.    When  dry,  ha  pt*  &  hallow  joint 


)3-Badala "  after  a  long 
journey,  or  step  their  waggona,  they  all  shout  fur 
coffee,  and  it  cumes.  WilbiQ  a  imall  radius  during 
my  travelt  there  were  five  patriarchs  over  lUU 
years,  and  plenty  of  octugenariana — til  Dutch 
ootonialt.  I  attended  tbe  golden  wedding  of  a 
Btalwait  apecimen,  who  helped  to  keep  up  his 
grand  festive  hospitality  for  a  fortnight.  There 
were  120  gueata,  of  whom  more  tbtu  halt  drank 
largely  of  black  coffee  in  tbe  daytime,  and  naught 
elaa.  I  have  met  with  foreign  doututs  who  inalsted 
that  addiction  to  ttrong  coffee  prodnned  "heart 
diseaae,"  and  advocated  a  large  percentage  of  ad- 
mixture with  rotated  chicory  roots  aa  a  preventive. 
Moreover,  aa  this  drug  hat  diuretic  and  hepatic 
virtues,  it  may  poaaibly  act  In  proleotlng  the 
kidneys.  Alcuhol  —  especially  the  noiloua  gin 
trlbe-ia  far  more  likely  to  kill  in  that  way  than 
the  strongly-suspected  eoffae.  Ttaoss  who  like  tbe 
arumatio  Htvour  of  the  beverage  without  risk, 
can  well  imitate  it  by  alowly-roasted  burte-beaba 
oc  any  large  garden  peai — carefully  browned — rice 
of  whole  grain,  bread  gradually  burnt  brown  over 
charcoal,  adding  a  percentage  of  the  beat  newly- 
ground  coffee.  1  abhor  the  taste  of  chicory,  and  ao 
do  many  persona.  For  a  great  miny  years  I  have 
swallowed  one  email  cup  of  pure  black  coffee  daily 
at  an  early  hoar  ;  again,  one  large  cup  of  same  at 
breakfast.  I  consider  the  poaaible  effects  of  the 
aame  are  balanced  by  my  plpea  of  tobacco,  and 
active  outdoor  life.  Were  I  a  town  dweller,  neither 
Iniurie*  might  auit  my  biliout  ooottilution,  to 
which  butter  and  eggaarepeauliarly  obnoiioua  and 
dittattetul.  There  are  very  few  persona,  except 
the  travelled  Bugllahmau  or  Engliahwoman,  who 
really  understand  the  preparation  ot  this  beverage. 
Water  at  boiling  point,  beau  rottted  and  ground 
juat  previously,  a  proper  flrepruof  ware  pot  admit- 
ting of  bottom  heating  while  percolation  ia  pro- 
eeedin^  anoagh  ground  coffee  in  tbe  aaid  pot. 
Baron Xlebig  put  all  these  rules  in  print  years  ago 


g  Tory  enUOing,     sw    it   mimi^a  •mm»  ^ 

irialng  from  barainK  ooffwbeniaa  it  ■ 
ir  and  purifier.  In  UinaUTm,  wtaw 
r    oooamd    batirvaD    daaka,    ft    nni 


■tiMt  aUIk,  tb*  odaor  of  tha  bnM  M  Ihar 
inthetittbiMBcyllDdwonr  tk«  bri|ht  ahmid 
Dn  betng  Tory  entioing,    B«  it  kDowa  that  th* 

raponr  wlalnr  * —  '"-' "— ' '-  '■  - 

deodnlaar  ana  , 

morUIl^    oooamd    

keatwl  red  hot  w«i  fllled  with  . 
and  oanied  beloar,  iapplyiiiK  *.  "jf'.™ 
ready  mode  of  fomigatioD ;  thsDOa  the  dMMVar 
was  oarried  to  India,  aiK]  bronglit  to  tb*  notiae  * 
thcBogliah Government.  I diaooverad thia pcopedT 
aooid8ntally.Theamalleet,ntiiiattho*ametime»^ 
potent  in  medicinal  virtoea,  ia  Cofta  Btng^fm 
—an  indigenous  ahmb,ooTeriog  low  hill*  in  Asm* 
The  fragrance  yielded  from  thia  apeeie*,  aalm- 
ing  the  beans,  surpaaaed  that  of  the  beat  Hm^ 
while  the  flavour,  equally  fine,  waa  readmt 
nauseous  by  an  Intenae  bitter,  olinging  ta  m 
palate  like  quinine.  As  tbe  latt«r  febrifoga  na 
not  to  be  had,  1  tried  the  neoeaamrr  cxpariaeRt «{ 
adminiateriDg  amall  and  frequent  aoaet  of  a  liaak 
intntion  to  one  at  my  boatmoi,  a  native,  rtoN 
akin  had  turned  bo  aaffron  hoe  by  ■  aavnreattaA 
ot  jungle  fever,  and  I  had  the  aatlafaetiaa  J 
eveninallj  teeing  him  ahake  off  the  dangooa 
malady.  I  brought  the  cuntiva  power  uf  Uk 
new  remedy  to  public  notioB  in  Calcntta.  OAt 
baa  lung  ago  been  found  si  palliatirs  in  ank 
aathma  ;  it  arreaU  tbe  puoiyama  very  Tapidly,aai 
it  often  uiad  in  Europe  in  pceterenna  to  atMj 
dangeroua  drug*. 

All  thote  who  with  to  ward  off  aleep  oaa  iam 
effectnUly  by  taking  a  onp  of  pure,  black  oaffH.it 
nnused  to  do  ao.  In  my  own  OMO  it  ruely  atfr 
ceeda,  a*  I  am  a  regular  oonaumer.  I  believe  Iki 
after-dinner  onp  of  genuine  black  ooSee  (I  m 
spea---   -■    —■■■■-   "- ■         '      -      -  '■" 


mity,  inducing  that  form  of  abnorinal  aymptaoi 

the  sute   of   the   liver  eapecially — that  I  mU 

heaitate   to  accuse  coffee  of    beiOK    an  kgtnt.ia] 

than  tea  or  tobacco.  Boi. 


"ABOUT  A    BIAT." 

.'20.] — TODB    oorreapondeDt    (letter    3> 
p.  ISB)  ba**Daceeded  in  writing   u  f  nnny  a  lee 


I  if  ha  had  iutei 


,t  for  PuHch  inab 


quite  safe  to  auggeat  that  be  mny  aa  well  letvea 

-'~-ie,  or,  aay,  to  the  law  that    peimita  onlf  tba 

irvival  of  the  fittest."     The  hideooa  stove  pi|t 

been  attacked  by  all  aona   and    cunditioni  d 

1,  villifiad  from  every  point  of  view,  butlthelib 

tba  fiald,  and  will  do  au  apparently   fur  maaya 

inaa  it  auiti  oar  lOth-cantnry  taM; 
I  more  tban  anything  elae  yet  d* 
practicable)  to  the  dignity  ot  ttt 
and  the  cuueliaaas   of  the  ordiai:? 


Why  ? 


itaddi 


noffc 


flgni 


To  put  it  on  the  Ubla  ia  an  unfair  way  of  lockif 
,  it,  as  much  as  it  would  be  ia  estimaUng  tkt 
tistic  value  of  a  pair  of  breeohea.  Tbe  cffteta 
le  wearer  is  the  proper  slsadard  of  jodgoaMt 
.  ha  truth  la  we  don  t  quite  underatand  the  Mm 
pipe  ;  we  have  not  the  aecret  of  ita  charm,  and  lil 
we  hud  it  out  we  shall  only  bs  f  ooliah  to  nil  at  la 
popularity. 

FBrhaps  it  la  the  lines  of  ever  varying  fltinre- 
■M  Bowing  brim,  its  balance  of  parte.  It  may  li 
J  respeotahlllty,  or  even  perchanoe  its  nn 
ttrability  ;  but  He.  Riohanta  may  be  sure  Ita 
0  helmet-shaped.  Gapped  mnthTOOiu  cowl  veniilsli' 
rrangement  in  drab  will,  in  oat  day  at  any  m^ 
knock  it  out  of  time.'' 

I  quastiuD  very  muoh  whether  ear  flaps  M 
esirtble  on  any  grounda.  They  may  be  nitfii 
occasionally,  aay  once  a  yearj     bnt   the  bice  iM 

—  I, irt  ot  'but  and  cab  drivera  will  nut  bt 

by  Buoh  things,  no  mors  than  wonldttiii 


M.c.ir. 


OOBBIOTIOHS :  BOWOBTB'S  VUMIL 
I  firat  won 
FJl,AJS.'  ma« 
know  well  that,  with  more  reaaoa  cuuld,"  tt. 
Further  down,  the  daate  "  [aocunllng  to  Darwia, 
however,  destroyed  aaimala,  large  aad  unall,  fiua 
Patagonia  to  Behring  StraitaJ  "  ahoold  hava  bsM 
bracketed  tbut.  It  being  not  Howonh'e,  bat  ay 
remark  on  bit  ptuage  ;  whioh  then  reoamntnsM 
with  tbe  woida,  "  and  whioh  forma  a  great  dividil| 
line,"  &c.  The  points  I  meaat  to  emphaaiaa  alt 
that  while  one  author,  Datwin,  ignorea  Gaaai^ 
and  the  other,  Howorth,  aae«rB  at  it  aa  Babyloua 
legend,  by  their  mntnal  correotioDa,  each  Gada  lk« 
other  to  err  exactly  where,  and  only  pliaa.  d* 
aaid  other  differ*  fnon  Oeoaala. 

In  the  laat  bnt  one  of  aaina  latter,  "it"  dOMN* 
mean  (aa,  pathapa^  in  ttriot  (nmnar  it  OHfli 
"Ih*  autb,''  bnt  tbs  pr— ' '- '- 
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and  ibonld  be  tapped  into  the  bottom  buftnil  riTct«<l 
over  to  bUoit  the  battom  bar  to  slide  Bmouthlf  on  the 
tux  of  r»t.  A  oat  miut  thea  be  fitted  on  top  bb 
b)ii>wii,  and  ■  piece  ol  iron  placed  in  the  rtocBi  at 
back  bo  oa  to  prevent  the  cop  bac  ipimging  back 
when  pre»ed  againet  tbe  bob.  The  top  bar  preBset 
agaJnn  a  piece  oC  sqaare  robber,  placed  ta  a  DOtoh, 
furmiuv  a  powerful  apring,  thcuating  tbe  top  bar 
forwara,  and  teniiing  to  keep  tbe  bottoni  cuttei 

tfae  bottom  bar  to  oat  ■  tcreir,  thii  spring  holda 
tfa«  top  bar  up  to  ica  work,  whilst  Btill  allowiog 
luffioient  plaj  (o  the  bottom  bar.  Of  coarse,  it  is 
etMDtlal  that  in  forming  tbe  thread  on  obaaei  the 
top  and  bottom  bars  shoald  be  cat  at  once.  Tbe 
Iwlt  preTeni)  the  lop  bat  lifting,  and  the  over- 
lappiog  prevent*  aide  pltj,  which,  of  oonrBe,  would 

l«it  thii  myself  ;  but   if  thunghc  ol  any  nse.  per- 
lupa  Bome  coneapoudent  will  kindly  teat  and  re- 
port.    Tbe  ohaaer    platea   might,  per 
adrantage  be  nutched  at  tbe  top  cati 
give    more     back     olearaacM.       The 
roughly  to  full  size,  and  is,  pethapa.  rather 
1>al  ita  oae  being  only  to  start  tbe  thread,  pei 
itisheavyenongb. 
GoTan.  0-,  T.  Pardos, 

THB  ESMUNDS  KASCBBI.. 

[2773(1.]— TTircati-rnte.— In  atndying  tbe  thread 
of  oni  Uibe  nore  one  poiut  bat  been  overlooked. 
Wbat  length  of  woiking  thread-faoe  do  we  get 
from  a  particular  length  of  Uireaded  cylinder  ? 

If  a  aqnare  thread  be  examined  it  will  be  leeu 
that  tbe  aburl«et  element  of  working  thread-face 
Teqnirei  tbe  thiokneBi  of  two  threads— l.e.,  one 
thxcknesB  of  thread  behind  each  of  tbe  faoei.  If 
on*  complete  torn  ut  working  tbread-fsee  be  ei- 
amined  it  will  be  leen  that,  in  addition  to  the 
pitch -distance  which  it  makes  along  tbe  cylinder, 
there  ia  also  tbe  thicknesi  of  one  thread  on  eacb 
aide  to  SDpport  tbe  eud  uf  the  working  fane.  There- 
fore, the  BhorteBt^rtion  i.f  working  thread-face 
bf  ootalde  it  on  each  aide  the  aobatanoeotawbole 
thrud,  Ooe  whole  tarn  rerjairea  the  length  of  the 
one  thread  plu.'  that  of  two  othera.  Two,  three,  or 
more  fall  working  turns  of  thread-face,  therefore, 
all  alike  reqniro,  along  the  cylinder,  the  pitch- 
distance  of  their  own  number  of  turiiB  p/ut  two. 
This  may  be  expreaaed  algebraioatly  of  all  screw 
threads  by  putting  n  for  tbe  number  of  tnrns  of 
working  thread-face,  and  then  tbe  length  of  cylin- 


1  of  the  thread,  wi 


>f  thet 
ill  he 


le  made  by  ei 


t  2. 


■lOt  buttreaa  thread  truncated  one-fourtb  top  and 
Ijotloo),  we  nee  that  there  ia  a  ilat  outside  the  aub- 
stance  of  each  extreme  thread  which,  though  part 
uf  the  pitch  diatance,  i>  formed  by  the  anrtaoe 
•it  tbe  iti^in  at  tbe  bottom  of  the  grmiTe  and  eon- 
■titntea  no  part  uf  tbe  thread.  Now.  in  tranoated 
tbiesds  these  two  Hate  have  to  be  deducted  fi 
the  length  of  cylinder  required,  and  if  we  putyfor 
the  flat,  the  eipri^uion  becomes 
•  *!-!/. 

In  ■  long  Bcrew-bolt  this  additional  length  of 
cylinder  n.-ijuiicl  f'.r  a  given  number  of  wui '  ' 
thrirailj  in  not  iinpnrUnt.  UuC  in  utiliaing  a  a 
aerew-n">e  the  amr.ant  uf  cylinder  thus  Uki 
befitre  we  get  any  length  of  working  ihread-fBoe 
ia  a  matter  nf  great  importance.  And  ai  Ibe  ratio 
t.l  Ihiiaddlti'm  increaaea  with  the  increase  of  pitch, 
it  fullaw*  that  we  waste  more  ofournoeeby  having 
a  ouane  threail  than  by  having  a  line  one.  To  gel 
Um  maximum   anmunt  of  strength  in  the  tl 

make  It  no  ni.arHiir  than   ia  neceaaary.   'Our  threuii 

R'lM.  lint  I  think  It  luiiKt  not  Iw  an  coarse  a>  '^in. 
Tbe  Ihrta'l-ralii  then  Hb'OiM  be  either  >:,  7,  or  i 
tanu  par  inch,  anl  the  liner  llie  thread  the  leai 
wbM«  dii  VH  iC't  in  tbe  length  of  oar  nuae. 

lii'UHfi'.T  'V  .V'>"-.— Our  uiwlel  mandrel  being 
UlliulaUifl  thniiijIi-'Ht,  we  hiivs  to  treat  ita  nusi 
iidl  as  a  screw  liiit,  but  n-  -i  i-ilir.  And  tbe  aut 
atanoi  <■'  thi  hum-  i«  iMltur  iliapiHiFd  of  in  th 
•tire'iLion '<f  wi'lth  lliHn  -rf  \>'Btfi.\i.  Hut,  taking 
ban  iinKtiX.  -I'lr  iii»"  will  l.ij  I'-na  dc-ply  incisei 
aiul,    Uitrnl'irt,    ■oiiiathiiii;    may    come   oR    11 


diameter.  If  we  keep  the  total  projection  ot  our 
nose  at  one  Inch,  how  far  may  we  reduce  its 
diameter  below  the  I,^,  which  in  my  last  letter  was 
iggeated  with  the  fine-turn  thread  ? 
The  bore  of  the  mandreUhaft  is  Jth  (■625in.), 
id,  if  the  interior  of  ita  nose  ia  to  serve  aa  a  ahusk- 
ila  for  miniiitare  chuckn,  we  turn  out  tbe  tint 
diameter  of  jin..  while  the  next  itha  will 
I  of  111  tarns  per  inch, 
le  i,aA  all  round.     Oi 


M  threaded 
Lud  will  incise 
oandrel-ahaft 


jutaide 


iruf 


-etch  of  abaft  we  hsve  to  provide  not  only  for 
strength  hnt  bIeo  for  stiffen.  But  in  our  nose  we 
have  to  provide  only  for  strength.     And  we  want 

The  internal  hollowing  for  the  chuck-bole  would 
tenniuste  at  ^in.  from  the  end  of  the  noac,  and 
would  not  reduce  the  snbatance  of  the  noae  in- 
ternally at  its  base.  Now.  if  we  reduce  our  nose 
to  l-26iD.  in  diameter,  and  screw  it  with  *  (bread 
of  aeven  tnrni,  i.e.,  -0714  in  depth,  we  leave  a  nose- 
thread,  and,  if  we  add  to  tbie,  at  the  etrcDgth 
ariting  from  the  thread  upon  tbe  stem,  the  depth 
of  one  thread  (0714),  we  get  a  virtual  diameter  of 
riS  in  the  nuse-acrew,  bnt  only  as  againit  tor- 
aional  Btreaa  and  not  as  against  teniional. 

Taking  the  Biz-tarn  thread,  we  incise  the  nose  all 
round  /,th  of  an  juoh,  and  reduoe  the  stem  to  an 
uninoiaed  diameter  of  |Jth  minus  y,th  inch 
"'  '(isa)  which  leaves  (Jtb  inch.  If, 
ig  the  inside  of  tbe  nose  a  chuak- 


t  tor  ii 


the  etrength  ot  our  niuie-steoi 
wj  uic  ■■ui«  eiieuL  aa  for  internal  ohuefcs.  Then, 
upon  a  jin.  bore,  witb  our  six-farn  thread,  we 
ahculd  have  {]th  of  an  inoh,miuua^,th,wbioh  leaves 
UB  ^thotanlncb;  thisdivdedbylwogiveaatubu- 
ont  for  centrea  would  leave  tbe  sabetsnce  uf  our 
tube  atronger  than  tbia,  and  also  with  its  anbsUnce 

which  is  its  best  poeaible  disposition.    Contidering 
the  availability  of  adapter  chucka  for  old  orna- 

to  adopt  coned  interchangeable  centres  for  the 
heod-slocka,  and  use  our  adapter  chuck  to  carry 
miniatara  and  repetition  no»e>.  To  this  tube  of 
h  of  an  inch  thick  we  may  add 
da  ita  stiHoeaa  and  toraional  re- 
ntot  tbescrew-thread.  Therefore, 
I  diameter,  screwed  with  a  aix-tum 
latad  Jin.  at  top  and  bottom, 


metbing 

nOTe^f"!-.   .   . 
ittreaa  thread 


The 


le  of  great  atrengtb. 


3-aarew  paeaea  into 
loae-baee  ia  one  of  great  importance.    After 
making  a  good  many  models,  I  have  eome  to  *'-  - 
oonolnaion  that  this  point  should  be  turned  c 
pletely   ont  by  an  annular  groove  exactly  to 
same  depth   and  shape  as  the  threod-ginovo, 
'  igle    of   the    poii  ' 


1    of!    I 


make    i 


sweep    through      which      the     noae  -  baae    shall 

may  oocaaionally  be  inflicted  opon  the  mandrel  at 
this  point,  by  nndnly  heavy  work  or  by  oareleaaneaa 
OF  accident,  will  by  this  paraboliaed  sweep  he  dia- 
tributed,  iruteod  of  being  all  converged  upon  a 
circular  line.  Then,  in  order  to  produce  cylindrical 
work  of  the  highest  charaoUr.  tbe  flexibility  of  ' 
mandrel-shaft  moat  be  alike  in  t!Ver;  diameter, 
square  maadrel-ahaft  will  be  found,  when  under 
oonaidetable   atreaa   in  turning,  to  prod; 


,   with  il 


angle 


greatly  rounded.    The  reason  is  that  elasticity  ._ 
an  elEment  which  cannot  be  altogether  elimiuated, 
and  a  square  mandrel -ah  nft,  when  under  stress    - 
its  diagonal  or  lung  diameter,  will  bend  much  li 
than  at  every  alternate  quadrant  of  ita  revolution 
when  tbere  is  only  the  aide  of 
metrnl  resistance    to  flexural  »\ 
mi>del   mandrel   ahonld   have    n.    , 
thickening  or  thinning  oocura  to  vary  ita  flexural 
eloaticity  on  ditierent  diametera.     Now  the  r<ioC  of 

would  ttillen  nnduly  its  own  diameter  of  tbe 
drcl-nosB,  In  order  to  get  uniform  elasticity 
p.,inU  of  its  revolution,  we  therefore  turn  thia 
and,  in  order  to  distribute  any  excsptioaal   i 


„hioh  may  be  inaiot«l  on  the  maiidr»l-no«  it  dft 
point,  we  parftbotiae  the  obtow  angle  at  the  pM* 
of  the  tool   with  whioh  we  have  cnt  ODtocnrti- 

thread.  Thia  annnUr  Bcrew-thread  groove  mn*b» 
;umed  ont  with  great  nicety,  and  it  most  not  mdn 
Jieatemraoredeeplython  the  boibw  aroove.  klA, 
in  designing  our  noae,  we  miwt  proride  ample  «b- 

atance  for  the  annolns. 


ofoc 


iptr  grnii'ing  mai:itt'it,  toe  -i. 
gTonnd'up  within  a  qoarter-thonaa.ndih, 
produced,  this  lin.  will  be *' 


w~noM.  With  refined  workmonibLh 


than  we  nerd  lac 
....ength  and  eiidoranoe.  A  workmaji.  noproiiM 
with  b  proper  grinding  machine,  woald  want  ia, 
and  would  apoUthat.  The  Jin.  U  all  that  i>  nmU 
f  the  mandrol-faoe  be  entered  axijilly  by  a  bread 
^oove  on  its  inner  half,  and  if  tbe  some  gn»n 
jso  enters  radially  into  the  cylinder -bsje,  aoat 
iuat  to  show  light  between  the  bottom  of  lU 
cylinder-base  and  the  plane  of  the  mandrel-faaa 
when  viewed  in  projection.  The  poliahing  dowi 
of  the  cylinder-bate  to  gauge    ronat  be  done  bri 


-faced'  lap  wheel,  revolving  at  45'  from 
landrel-aiia.  The  rounded  shallow  groove  on 
icise  the  bottom  of  the  noee-baae  OB  detW 
I  may  he  neoeSBory.  As  to  the  odditiud 
iameter  to  be  given  for  our  cylinder-hue,  UJ 
nounton  which  I  settled  in  my  former  mod* 
BB  -OSin.,  whioh  allowed  ith  rise  all  tonnd  gpa 
le  radios.  But  with  our  bnttreaa-lhrea  i  and  iW 
ircular  annnlna  at  tbe  root  of  tbe  aorew-ihnsd, 
e  have  a  cylinder-base  deaoending  into  the  lUM- 
vat  at  an  angle  of  Ah'.  Therefore,  the  mon  *t 
ive  1o  the  diameter  of  onr  noae-baaa,  tbe  shortK 
e  make  ita  working-face.  Now,  ii,in.  wodi 
iffice  for  thia  increase  In  disoietcr,  u  dl 
e  really  need  ia  to  protect  the  ohiick-<»- 
w  from  being  iniured  by  contact  with  tti 
ue  thread.  I  find  in  my  models  thit  an  alio*- 
_ice  of  jUh  would  do  verywell,  bat,  on  the  wh<K 
I   prefer  jj.    Two-fiftieths   add  Ath   for  the  d» 


l-29in, 


This 


Thia  will  make  a  sonnd  and  artistic  conslrDCtiok 
hoae  who  require  a  atronger  nQ«  will  aim* 
lengthen  the  noae,  and  tboa  add  more  Ihioa 
while  increasing  tbe  distance  between  the  Hst- 
base  and  the  internal  reduction  of  BabsUnea  f* 
tbe  ohuok-receaa  or  coniog-out, 

Thoae  who  go  for  very  light  mnning  at  up 

velocities  may  keep  down  tbe  front  bearing  to  li 

d  make  tbe  bore  anything  between  a  full  ^ 

id  a  full  S,  according  to  the  strength  they  res«« 

the  mandrel-sbaft,  while  the    noae  wiUbekeM 

down  in  total  projection  to  lin.     In  this  way  tia 

scren-Cbread,  nose-diameter,  and  nose-base  wulB- 

lain  iovariable,  while  all  other  points  mayvultB 

lit  special  objecte. 

1  cannot  leave  thii  topic  without  etating  th* 
[1  aooie  points  I  have  bb  yet  failed  to  carry  isiU- 
icturing  inatincta  with  me.  Mr,  Bircb  ia  wd 
nown  for  tbe  beanty  and  aDcarate  workingol  kit 
ledallion  and  other  fine  latbee,  and  hi»  tool*  ■ 
le  present  MancheBterKihibition  excel  in  dcsip 

nd  in  exacQtion.  Uia  feeling ' —' 

squirementB  most,  therefoi ' 


He 


iciplea 


perfectly  c 


a  taJceo  Ksv'Vtt 


ard  mandrel-bead;    bat    he    thinks   tbstUt 
ehould   he  made  of    a   length   equal    td  ia 
diameter,  and   that  tbe    1-25   noae-acrew    is  nti^ 
leaily  large.    On  both  these  paints  I  have  lii(«Bii 
.  ,-. ^  ._  nr-  Birch's  atardy  critieM"^ 


'°s,r^ 


loobt,  a  sound  line  /■; 
nut  /or  uur  luArJar  mttndrcl  I  cannot  conviu 
myself  that  be  is  right.  1  believe  that  be  bis  ■ 
yet  realised  that  we  are  designing  a  icmrt^iaiiK 
not  a  screwed  bolt.  I  therefore  simply  helid 
that  he  will  ultimately  adopt  our  view  as  toll 
advaniagea  aecured  by  diaposing  of  the  maa*  of  M 


e  second  point  I  think   Mr, 


right,  and  at  any  rate  I  think  we  shall  be  tM^ 
guided  by  tbe  ooncluaioni  at  which  he  may  all* 
malely  arrive.  If  we  throw  over  the  ecope  reasrv* 
fur  internal  check  fitting,  and  only  cone  oatoB 
mandrel-noae,  we  get  everything  we  can  want,  sM 
perhaps  more  aimply  and  cheaply,  by  means  a 
adapter  chucks  tor  miniature  and  repetition  acMt. 
Of  course  it  may  be  said  that  this  renders  il  \m 
neceaaary  to  reduce  the  size  of  our  main  mandni- 
head  to  ita  narrowest  limita.  Bat  I  think  we  BK* 
be  guided  here  by  Hr.  Birch.  If,  then,  we  reduce 
the  diameter  of  our  nose  atill  farther,  to  WW 
extent  shall  we  go  i- 

Now  X  stand  upon  reserving  the  pouibilitya 
having,  throughont  onr  mandrel -shaft,  a  ,^ths  hoce, 
olwsyi  free  from  obatruotion.  The  annoloa  at  Ik* 
root  of  the  nose-screw  ia  our  weakaei  point.  aaJ 
thia  will  be  ^in.  from  the  end  of  our  inei  nose.  U 
we  cone  out  ifae  bore  for  Sin.  from  the  end  u(  oar 
nose  at  the  rate  ot  .j|„  which,  by  the  table  of  t»- 
genle,  give*  oa  twice  the  tangent  of  I'  i£,  —  *"' 


le  ot  T  62-.   Thia  rwlaoee  the  whfiUM* 
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4wa»>ml  a»J  thiw>  with  the  ojllndrioal  bori.  Vt, 
1^  Ik*  VMT  ll<4:,  all  tlalMt  Ktre  mul«  with  the 
MMImI  N>T*,  fiMpt  th*  Ufe,  wbiah  bu  now  gone 
ifM  .4  »•«.  Tin  nillUiT  Sutw  ue  atlll  made 
K«k«l,  aod  Ki  Bra  Iha  ordiDUV  QuMi,  with  fronj 
MM  tu  rlaht  k«ri.  In  thg  oonloil  tluica  tha  h«>d 
DC  li>p  jiilnt  into  which  tha  parfurmer  blow*  hu  a 

Slindiusl  bura,  uid  In  tha  body  uid  foot  joints 
f  biiT*  baromugtaduall;(msllertowmTd)lheend 
of  tha  initrumenti.  In  tha  ojliuder  flutci.  on  thi' 
conlnry,  the  hod;  tod  foot  on  which  aie  the  kej> 
an  (>]rIiDdrlDal,  ud  the  htad  joint  t*pan  towardn 
tha  top.  Thr  ouDe  la  thja  oaae  ii  not  k  atiaight 
Uprr,  but  ia  iligbtly  curved,  formiag  a  laetioaof  k 
parabulia  ourve.  In  the  conloal  Bute*  there  are 
man;  different  boiea  employed,  aome  Urge,  lomi: 
Bmall,  aod  vacying  in  nnmeroaa  partlcalan.  Th<r 
oonloal  flute  hai  aeveral  aerion*  defeata-^for 
InataDce,  the  aix  holea  ooTsred  bv  the  fint,  aaoond, 
and  third  fingera  of  eaoh  band  have  to  be  placed 
whcFC  the;  can  be  oonTenientlr  reached,  and  ic 
oontequenoe  their  correct  tiie  and  poeition  hare  tc 
be  aaorifioed  with  the  naoaasai;  reaulta  of  inoorreot 
toning  and  ineqnalit;  in  tbe  tone  of  tbs  aeverai 
notea.  Id  the  modern  cylindrical  flute,  the  holee 
ue  of  eqnal  liie,  and  placed  In  their  corieot 
poaitiona.  Tha  Bogera  are  not  naed  to  oovar  tht 
holea,  bnt  to  dapreai  tbs  padded  ke;e  which  per- 
fbnn  that  operation.  In  Carta'a  18G7  patent  Ante, 
Uie  *jae  of  the  bore  ii  nearly  }iD.j  emboachuTe 
Jin.  bjr  |in. ;  total  length,  ■Ibiia.  It  ;oa  are  bent 
npon  makiog  a  oonioal  flate,  ;oar  onl;  method  ia 
to  borrow  one  and  oop;  it.  A  rarbal  deactiption 
would  be  of  bat  alight  Talua. — Sm, 

[626B5.]— Bhntt  Bnd  By.—"  Nnn.  Dor,"  woald 
miiDh  oblige  b;  giving  thoie  "  further  partioalan  " 
ha  ia  kind  cnongb  to  offer. — Loco. 

[62669.]— SmelUiw.— Tha  detalli  of  the  pro- 
oeaa  employed  in  making  malleable  aait  Iron  are  of 
•o  little  intereit  to  the  majority  of  your  reader) 
that  I  think  the  qneriat  ahould  be  referred  to  Dr. 
Percy's  olaaiical  work,  or  to  Banerinan'i  "Metal~ 
lorgy  of  Iron  "  (Lockwood  and  Co.]  At  tbe  aame 
time,  the  queriat   mar  be  told  that  he  will  find  a 

Eeat  deal  of  practical  information  on  the  lubject 
back  volume!,  and  that  if  It  i>  worth  while  to 
aearcb  for  it  he  will  find  it.  See  p.  470,  Vol. 
XLIXI.,  and  the  indicei  generally.— SB  LI  M. 

[62671.  —  OlsaninK  OutlnKS.  —  Scrub  with 
CDker-unt  huaka  and  aand,  and  then  pickle  in  the 

aoid  dip.— Nun.  Dor. 

[62672.]- Dry  OlBUliiff.-Tbia  proceia  ii,  1 
believe,  aimply  cleaning  with  beniine,  and  hat. 
been  fully  deacribed  in  back  vulumea.  It 
good  a  proceu  that  in  one  work,  whioh  ia  aupposHi 
to  give  tried  receipta,  it  ia  actually  repeated  three 
timea  on  adjuiniog  pagea  —  oamphine  being  tbi 
bydrooarbou   uaed.     Any  further  information   or 


naing  it  i*  often  much  below  tlia  nanal  atandard. 
"~-  of  tbe  leading  aymptoma  in  lead-paiaonint 
idboatiM,  when  aperaoo  preaaala  hiniaall 
t-patjent  at  the  Great  Omumd-atraet 
niBpiHj  inflaring  from  moat  obatinata  com" 
tioD,  plumbum  i*  the  medicine  auooeaafnlly  ,... 
aoribed,  provided  the  whole  or  totality  of  theaymp. 
toma  (not  eauaad  by  laad-polaoning,  tfaoDgh)  point 
to  or  indicate  lead  aa  tha  remedy.  On  the  othi 
hand,  in  a  caae  of  acidity  of  itomaDh  HSO<  dilnl 
ia  the  marvellona  antidote.  So  mneb  for  the  theory 
of  'imilia  tiuiililiui  cHraHtar — tbe  gDiding  ' 
modem  medicine.     A  pemaal  of  aome  of  Ini 

in  "Drum  and  Dootora"  in   tha  "EM." 

^ear,  and  of  aome  of  the  cxcelleBt  Idagne  traeta 
uaned  at  Id.  and  2d.  eaoh  by  the  aecretatr  of  the 
Hooiety,  E.  H.  Laurie,  Baq.,  16,  BlandfonTe 


Hooiety,  E.  H.  Laurie,  Baq^  16,  BlandfonTeqaare, 
N.W^  or  by  the  printera,  Heaara.  Bate  and  Bon,  B7, 
Titchficld-atreel,  W.,  being  iret  aprcpoi  to  thia  ar*- 
ject,  Aatotheaymplamiofdiaordeiedbealtlioani 
by  autpbuiio  acid  dilate  Dr.  Ringer,  in  hia  em 
moualy-popular  book  OD  therapeutioa  (the  art 
belling),  and  who  ia  the  great  authority  at  the  ai 
Univeraity  Hoapltal,  aaya,  "That  altbougb 
H80t  dilute  doea  in  a  amall  doie  benefit  diarihoea, 

Jet  a  full  doae.  by  increaiing  the  aoidity  of  thr 
igeative  canal,  aggravatea  the  aaid  diarrhtea.' 
Chriatiion  aaya  that  the  uac  ol  aolpburic  acic 
dilute  often  "  oantta  emptiona  to  break  ontal! 
over  the  bod^."  (X.B.  Conaolt  an  elaborate  worl 
on  tbe  materia  medica  of  bomceopatby,  ui 
heading  of  the  rlemeutary  body,  anJr'' 
"Nun.  Dor."}  Dn.  Iloyleaod  Headlan 
HSO,  dilute  aa  a  powerful  aatringen' 
aaya  ''that  all  tbe  mineral  aoida  act  both  locally 
and  conatitutioually;  that  if  long-coutiaued,  then 
the  tongue  beoome*  white,  appetite  and  di^eation 
impaired,  griping  and  diarthtea,  with  febrile  dii- 
order,  occur,  if  their  uae  be  atill  peraevered  io,  the 
Bsaimilative  proceaa  becomes  injured,  and  a  kiud 
of  aoorbutic  cacbeij'  ia  established.  Dr,  Dewar,  of 
Kirkoald^Ti  ba*  written   a  pamphlet  on  aulphi 


.ively,  and  it  offen  a  large  field  yet 


.      ,,         Tthe 
uButary    body,   anlphnr — doa 


I   taste  in  teaspoon  doles  ten  n 


I    the 


SSi" 


iL.  Ray. 

[USCi?^.]— Oraoka  on   Stained  and  Follahed 
Work. — Should  have  aaed  an  oil  varoitb — carriage 


[<:jllH:>.]-J«W'a  PitDh.~Bitumen  of  Judfl  , 
aaphalte.  adherea  lirruly  enuuuh  tu  glana  when  the 
latter  ia  properly  cleaucd.  Use  nitric  acid  aftei 
cleaning  well  with  putatb. — HVS.  l><.iu. 

[•;;ii;Hi;.]— Hsatins  Bath.— Try  the  plan  illm 
trateil  by  "Koa"  in  Nu.  1,104,  p.  22a,  or  proem 
Mr.  KlelcliRr'H  catalogue  of  gaa  appliuncea.  Don 
nurleratand  what  ia  meant  by  a  ccaa  put. — COLD 
IlAI'lC. 

[fl2>UI'i.] — TelBBOopinc    of    Oarrlagea. — Tbii 

Jueriat  might  piiaalbly  bod  what  be  waiita  in  tbe 
■ui/ifitrr  ut  f-ni/innrhii/,  I  fancy  I  have  seen 
lUuatratiiina  u(  teleHnipeil  trains  in  those  pnblioa- 
tiooa.  It  ia  a  peouliar  rriiunt — not  of  mucn  uae  to 
Engliah  Heohanioa,  one  would  t'link.-K.  It.  F. 


[li-lWlA  —  StatlUlDS  Whiaky  —  Snlphnrto 
Aold.— 'riierenurd>i>f  our  jireat  London huapicali', 
one  and  all,  but  aapiicialiy  those  at  the  University 
ll'.*pilal,  uonuin  •»»  of  lead-poiaoningsuflloient 
f'lr  my  prnent  pur|>u*a.  In  these  said  rtcoriis 
".Nun.  Itr.r."  will  Siid  the  apparently  marvellous 
atalemonl  tliat  the  daily  doae  ciintinnsd  many 
DiM.tha  i>r  k'"  ■'"1  "'  ^■c'  containing  lead 
rrt.O,i:0,)  in  m>  nilnata  and  attenuated  a  form 
aa  I  l.'i.'iiiiiih  part  uf  one  grain  diaiolved  in  une 
KBliitU  (HlfMt  Itrains)  uf  the  aaid  llquora,  haa  le- 
eall<'<l  In  a  luint  profound  disorder  in  the  health  uf 
Um  Inilividual  ur  aulijeot.  That  a  pernioiuaa 
r»aull  lit  a  wiiitlnuril,  almoat  inimeaaurabiy, 
atnall  '(iian  of  an  •ieiueutary  substance  can  and  uttcn 
Ai's  hajiiifn,  all  of  ua  will,  I  conclude,  hencefurth 
■••Jtly  B'linjt.  That  aulnburlo  aoid  dilute  D.l'. 
Iiaa  a  l>r»rnnrnt  clinmluany  prevantiva  action  in 
fav'fur  "f  lli-iH  •ilillged  ti>  work  with  and  ainiinf|at 
littA  and  Ita  Hits,  I  have  nut  denied  ;  but  I  maia- 
Uln  th.L  ihe  '{iiBiitlty  of  «>oh  dose  uf  HHO, 
ai.iHall)'  n"w«atr  i;lin(ulcalljr  for  the  said  end  ia 
4^Ui,  ntf  mui^i  ■jnaedad,  lo  ounseuaennn  uf  which, 
am4  nut  hum  Iht  l»ad  oalf,  tb»  ataJcli  of  thoa* 


tible  to   t 
before    mt 

atomaiib,  and  a  aemi-iutuiicatad  atats  of  brain, 
cacted  probably  by  acidity,  iudicats  this  remedy. 
USO,  haa  also  a  remarkable  action  on  tbe  female 
economy,  i.*.,  when  tha  manstrual  flow  appears 
14th  instead  of  ever^  28ih  day.    Csuiative 


ealth  ai 


diaeaie.— Tb£  LyDKB 


Looomotlvaa.- To  "  V.  J.  B."— I 
cannot  at  present  compare  your  tiat  with  my  own  ; 
but  I  believe  yua  will  find  Lbatsomeof  tbe  ancient 
gooda  locoa.,  "  Montroae  "  class,  have  been  replaced 
by  the  modarn  type,  built  by  Keilaon.  161,  412, 
41.1,  and  3:10  are  saddle  tauka.  by  Beyer,  Peaoock, 
and  Co,  1  should  be  extremely  obliged  if  yoa  could 
give  me  the  chief  dimenaiona  of  the  old  4-ooupled 
pusenger  engines,  auch  aa  Briton,  Eclipe,  (jueen, 
Princess,  or  Suasex  (No.  1).  Alac  of  the  corre- 
■ponding  tanks  {HO  claaa),  and  of  tbe  modem  tanks 
by  Adama.  4lo  (Beyer,  Feacocli,  and  Co.),  or  filti 
(Ullbi).-BBVMO.ND. 

[62741.1- Oamoraa  without  Iianaea.- Before 
our  frienil,  "  Gamma  Sigma,"  sayi  anything  further 
about  "mereat  tiros,"  will  he  look  at  the  process 
block  uf  the  Invalidsa,  reproduced  from  a  photo- 
iraph  taken  wiib  a  "pinhote  stop"  having  a 
Sole  Ain.  in  dismeler,  and  an  eipoinre  of  20 
iccondt  ?  He  will  find  it  on  p.  160  ot  tha  "  Ycar- 
Uouli  of  Photography"  for  1887.  Making  due 
liluvrauce  for  tbe  degradation  of  the  picture  by 
the  prooeta  of  traseferriug  it  to  Eino,  I  think  he 
must  allow  that  thu  "  mereat  tiro  "  is  not  quite  a 
foLjl  if  he  regards  pinhole  photography  aa  a  uaef  ul 
addition  to  the  reaouroea  of  the  traveller.- B.  G, 

[62731.]- The  BnKUah  Languase.- To  Ho. 
R.  A.  R.  UeSSETT.— With  regard  to  the  pro- 
Qunuiation  of  the  ch,  1  think  it  can  be  rapraaanted 
UyffA  (ootiA,  aa  I  had  careleaaly  written)— e.g^ 
'  FraiiliA."  I  am  not  ao  aura  about  initial  ch.  Du 
thiuk  that  "tahart"   eiaotly  repreient*  the 


n  of  "char 


" ?     Then 


ditFei 


ind  of  the  final  and 
Haa  thia  ever  atruok  you?  "Churtsh" 
la  all  right,  but  how  about  "  Uhurteb  "  /  The 
rcnce  of  ouiciou  about  "  chaam  "  illuatrates  tha 
need  for  some  authority  In  English, 
milar  to  tbe  Dictionary  of  tbe  Academy  in 
ranee,  to  preserve  thit  "rapidly  rotting"  language 
om  farlhar  decay.- RbvMOSD. 
[627ill.]— Bnrllali 


1  pagi 


641,  . 


Butifyic 


mling  X  and  the  German  and  Scotch 
h,  I  ought  to  aay  juat  bow  I  believe  this  dia- 
jrovcd.  The  same  H38.  (all  Bngliah  onea  bafora 
,irinting  that  I  bave  aeen)  whioh  uaa  tha  letlw  I 
call "  |uttnral  "  wharavei  we  have  yi,  and  to  bagln ' 


wherv  we  hav ._ — 

need  ck  in  nnmaioBa  wordL  bnt  alwmfoiahA 
had  in  Greek  been  aitbar  Kappa  or  Chi,  lad  ia 
Latin  either  C  or  Cb,  whioh  two  ia  Claiakt  tiMt 
were  nevar  oonfDiuidJBd ;  bnt  whaiavai  wa  bdw 
givact  theitaonnd,aainm«dlfflite,it  oanbaffond 
to  stand  for  ChL  On  tbe  oootian,  whaivnt  «a 
give  eh  the  oompotind  Bound,  aa  In  curcL  I  Bute, 
take  toahow  It  atanda  for  Esppa,  orfoithcCitfa 
word,  Latin  or  other,  that  Oroeka  raprvamt  by  E, 
In  page  Ml,  baitldea  tba  prepoaitioD  icUk,  1  ahoalj 
have  mentioned  booth  and  tmoolk  aa  havmg  tki 
final  tk  grave.- B.  L.  G. 


l^atnM 

eacriptiiM 

cd  applieaticm,  and  DnmatDa  aaate- 
ns,  bT  Dr.  H.  C  GarraU,  ILD,  at 
(pubiiahera,  Iiindaa;  and  Blakima), 
price  ua.  or  it. ;  Harry  Ix>bb,  of  IioiulOD,  imnl 
Illustrated  hooka  on  "Cnniivo  Trcatmwl  ty 
Galvanism"  (pnbliabera,  Baillikrt  Ltmlm, 
America,  and  Paria) ;  Dr.  Jnliu  * '>'"■■■  MJ), 
on  "  Paralyaia,  Ae_  Treated  by  GalvaniaatiDD  *' ;  m 
"  LocalikHl  BlectriaaUoD,"  by  Dr.  G.  B.  DnehMi^ 
traaalaled  by  Dr.  J.  S.  Radolifie,  of  ixindoB.  Dl 
D.  baa  bean  jnatly  daaignated  **  the  father  d 
electro- therapeutica."  A  large  and  ivtbereifa- 
aivebook  might  ba  fonnd  aaeond-hand.  Aitkaa^ 
in  treating  a  caae  of  daaftWM,  diaoorerad  Iktt 
'  on  can  be  ptodnoed  by  galraniiatifn,  ul 
I  organ  of  hearing  li  iiiUDat«ly  ocBaiwtd 
le  ornna  of  taate  and  ameil.  Ha  pm 
Pnbluheia,  TrObnei  and  Co.,  Lcodoar- 
Eos. 

[6277S.]  —  Boadial.—  ReaUy  our  taai 
""fi.  L.G."{p.fi42}might  jaatlooklnto  theaattB 
before  rcahing  in  with  a  ourreotion  of  m;  bonbli 
effort  tu  aeaitt  an  inqnirar.  In  attempting  te  m 
me  right  in  one  imaamary  blundet,  he  falla  Blnf 
into  two  real  onea  himself.  In  Btatiu  that  the  am 
of  the  croie  aundial  reqnirea  to  be  thirea  tima  ikl 
1  gave,  he  sniely  mnat  ovedook  the  ba 
t  tba  shadow  of  an j  part  of  thsatilefd 
,  part  of  thearmit  willdo.  Tbna, in  aamaf^ 
the  upper  part  of  tha  itila  ia  shadowing  the  loaw 
part  of  the  arm ;  while  in  winter,  on  the  aontai;, 
iba  lower  part  of  the  atile  ahadowa  tba  opperpaH 
of  the  arm.  That  being  tbe  caae,  the  dep^altki 
mat  not  ba  laaa  than  the  leovth  oe  (Fial. 
I)  \  tan.  28°  2?— i.e.,  -4B8.  Id  pt>Bltit,ri 
I  it  ahould  be  aomewhat  mora  than  thia,  lis 
ial  may  nut  be  sbadowleaa  at  tha  aolaliiK 
iroportion  I  gave  waa  '6S1.  In  a  lUia.n 
would  therefore  ba  ^in.  of  ehadow  cotla 
Male  at  June  21  and  Dec.  21,  and  more  at  all  ath> 
mes.  Tbe  other  mistake  "B.  L.  G."  makaliB 
ippoaiug  that  tba  dimenaion  a_f  baa  anyttaiBfia 
>  with  the  matter,  or  that  the  8  and  9  a  clock  it- 
lirementa  aa  regards  depth  of  arm  are  diBereslu 
loae  of  any  other  hour.  The  aon'e  appamx 
□rnal  motion  muat  be  alw&ya  parallel  to  lb 
"'■"' '  —dial  waa  to  be  placed  i» 


Uow 


e,tkil 


falla  on  tha  arm  at,  say,  ona  o'clock,  escape  fms  K 
at  three  or  any  other  Lour  ?  The  only  thing  lii: 
.n  aSectthepuaitionot  the  ahadow  vertically  ui^ 
lange  in  the  eun'a  declination,  and  that  bai  txn 
ily  provided  for.  There  ia,  of  oanrae.  no  parJ- 
liar  neceiaity  to  keep  praciaely  to  the  prDpociioa 
ven.  Tbe  depth  ongbt  nut  to  be  lea*,  which  ■■ 
hat  I  meant  to  convey  j  there  ia  no  harm  ia  i: 
ling  more  it  the  eonstroclor  fanciea.  The  col) 
mil  in  that  direction  i*  whether 
orkmanlike  to  make  thinga  much  larger  thu 
ally  neceiaaty.  Like  Mr.  Doyle,  I  am  bsraist 
ilh  ourioaity  to  lee  the  mean  time  dial  "  E.  L.U 
promised.  In  my  ignorance,  I  eboald  have  nii 
—  -'-  -  dial  waa  not  possible  ;  bnt  perbap*  il  "i^ 
ter  to  reserve  criticiam  until  the  dui  ia  bef<iit 
le  thing,  however,  one  may  perhaps  be  pe- 

. .dvance,  and  that  is  to  hopeiteiU 

than   "B.    L.   G.'a " 

Before  leaving  the  subject  of   aundiL... 

ike  to  eater  a  mild  pruteet  againat  Mr.  Dujlt'a 
nethod  uf  "dodging"  the  work  of  eettiaf  or. 
lour  lines.  It  sounds  very  ingenions,  bnt  it  vuiiid 
be  found  in  practice  mora  truubleeoms  azxl  at- 
than  the  nsnal  method  of  oalcalitiiai. 
Apart  from  this,  however,  there  ia  always  t^a  tsrf 
if  getting  tha  atila  parallel  with    Lh<  "    ~' 

[n  some  caaes  thi*  is  no  easy  — '•-' 
iulation  and  workmr  — ■■■-  --■ 
natance,  how  would 

lolar  time"  aaaiat   anyoni  .  ._  ._    _ 

rertioal  dial  on  a  aoutherly  wall  declining,  aay,  IJ- 

tbe  west?  It  strikes  ma  that  anyone  whoUiinb  | 

perform   with   a  watch,  and  ahirk  hi*  trigonu.) 

tnatry,  would  want  a  little  helping  over  that  stile,  I 


iQwiuj;  DUKvu  ma  nun  weaning  oouer  or  mas  :  vuier  ^ 
washing  ia  over,  draw  tha  fire,  empty  ODtallwatetJ 
and  thorooghly  dry  all  over ;  and  Uun,  whilat  stilU 
■arm,  get  a  piina  of  be«>-»ax  aad  rnb  tha  boilej 
all  o*«i— the  iaaida.    Tba  boilat  aaad  only  ba  jnti 


ihip  into  the  bargain.  '^  I 
a  watch  aet  tu  ahow  tfM 
rone    who    bad  to  erect  if 
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OMD.  Ths  dapalaTJaiiig  body  can  during  tbs  time 
01  Teat  tik«  up  the  oxygen  which  it  liM  luit  dniing 
tfa«  time  of  action.  Its  lotion  i>  nnlimited  on  mm- 
dilion  it  is  not  OTerwoiked.  and  that  the  zina  and 
Ml-Blnmoniao  are  replaced  from  time  to  time.  It 
il  oiled  for  electtio  belli  and  hotiM  tele^pbj,  bat 
from  its  enoirooiu  internal  reiiatince  it  it  bat  a 
feeble  aouroe  of  eleatricity.  The  above  ia  taken 
bom  page  27  Hogpitalier'i  "  Modem  ApplicatiaDS 
of  Bleotrioity,"  tniinlaled  by  Maier.  li  it  an  ei- 
peniWe  book  (and  being  publiihed  in  18B2  ii  prob- 
ably ont  of  print)  lo  1  hard  copied  it  at  length, 
in  engraving  of  Niandet'i  cell  »ill  b«  ' — ''  — 

1  where  the  n— -  -  '     *  ' =- - 

d  to  is  clearly 

[6986T.J— TrlDle  ExDamlon.— 1  think  if 
qnerilt  will  refer  back  to  namber  pnbliihed  July  1 
he  will  tberc  find  an  artiola  explaining  what  be 
wiibea  to  know  mora  fully  than  can  be  done  in  a 
»ply.— T,  C,  Briatol. 

[eSS98.]—Se>fiieaa.— Nothing  bnt  the  Tery 
bat  electrical  treatment  by  an  expert  can  poaiibly 


general  mintake  ii  putting  in  too  many  teeth  ;  .^m. 
pitch  for  2iD,  diameter  and  fane  of  tooth  npright 
ebould  init.  Drive  half  aa  faiC  again  aa  yon  woold 
for  tarning  iroD  of  aame  diameter,  and  lubricate 
welt.  I  expect  the  l«etb  break  when  they  Gr*t 
itrike  the  work,  or  there  majr  be  aoiiie  tremble  i 
still,  aix  doien  alota  represents  ■  lot  of  work. — 
T.  C,  Brirtol, 

r6291S.]— Dlaaolved  Bonea.— I  know  that 
many  agricultoriits  have  ibade  their  own ;  bnt 
f  on  moat  be  in  a  position  to  lecnre  an  Qnlimited 
iupply  of  bonea,  otheiwiae  it  will  not  pay  to  mann- 
factnre  thia  mannre.  The  sole  apparaCna  la  a  large 
oistem  of  itoat  abeet  lead,  placad  in  an  onthooae 
far  away   from  haman  habitationa.  as  the  atench 

S'rea  ont  by  tbe  phoipbotic  sold  is  appalling. 
eGoiDal  anlphnric  acid,  at  abont  afarthing  a  poond, 
is  naed  to  decompose  the  bonea,  whioh  ahonld  be 
pievionaly  broken  into  convenient  fragment),  lo 
that  tbe  material   may  be  rapidly  aoftened.     In 


abundant,  the  bonea  a 


—  ji  quite  poaaible  that  a  galvanic  ci _, 

prodnee  the  normal  secretions,  which  appear  to  be 
abrtraoted.    You  have  loat  much  time.— Eos. 

162900.]— BlUtOred   Teot.— Slome  years  ago  I 
waa  troubled  mnch  by  bliatered  feet,  caoaeJ  by 


.   bonea,"  manual  labiur 


rather  alow  and  ei 


plenty  of  walking  in 
fonndsDurebybathin 


my  tee' 


veatber 


id  water 
a  day,  which  1  made  iy  putting  a  good  double 
handful  of  salt  into  a  bucket  of  warn  water,  and 
then  let  it  cool  dowo.  The  next  and  ^reateat  con- 
aideration  ia  that  people  with  feet  in  thia  ataCe 
sboold  wear  worsted  or  woollen  stockings  instead 
of  i]ottan.--R.  B.  H.,  Birmingham. 

[820(0.}— Bailed  v.  I.  JolBta.— By  far  the 
■impleat  method  is  to  write  to  inch  people  as 
Heasnrea  Brothera  or  other  merchanta  for  their 
illuatratni  liata  of  joista,  where  you  will  find  the 
safe  load  in  tons  for  each  girder  at  different  spane. 
The  load  bein^  calculated  aa  dittribuled  must  be 


other  ways  are  ignored  in  practice,  except  in  the 
CMS  of  cantilevers.  One  does  not  trouble  to  csl- 
onlate  these  joiata ;  bat  refers  to  the  list— T.  C, 
Bristol. 

[62902.]— Teat  forPlatinam.—Itwill  probably 
be  sofScient  for  your  purpoEO  to  know  that 
platinum  ia  not  act«d  upon  by  any  aimple  acid,  but 
only  by  a  mixture  of  atrunp  nitric  and  hydrochloric 
aoida.  A  drop  of  nitric  auid  will  corrode  Germau 
silver.— 8m. 

[G2902.]— Teat  for  Flatlnum.- Platinum  is 
not  acted  on  by  nitric  acid,  while  German  ailver  is 
disaolved,  forming  a  deep  green  liquid  ;  platinum 
ia  whiter  than  German  ailver.  Dip  a  glata  rod  in 
nitric  acid,  touch  yout  metal ;  if  " ' 


r  Ger 


if  it  tn. 
t  ia  platinum. 


[eL>902.]— Teat  for  Platinum.- Platinum  ia 
■biolutelv  insoluble  in  nitric  acid,  while  German 
silver  and  other  alloys  of  that  ilk  (including  ailver) 
are  readily  dissolved  in  thia  acid.  Baaing  yourself 
on  this  fact,  you  might  extemporise  a  rungh-and- 
ready  teat  by  ruhhing  apiece   of  the  auapeoted 

limestone  until  you  produce  a  bright  streak  on  the  J 
atone.  If  thia  atreak  be  touched  with  a  drop  of  , 
aquafortis  it  will  remain  unaltered  it  platinum,  j 
bub  will  babble  up  green  and  be  dissolved  away  it  , 
German  silver.- ti.  Bottoxe. 

[63904.]— Dry  Hot.- Tbia  is  usually  caused  by 
denoient  ventilation.  Hence  we  expect  to  find  it 
in  floora  covered  with  oil-etoth,  and  in  roofa  in 
which  the  felt  is  laid  directly  no  the  boarding. 
Bemedies :  1st,  abundant  ventilution  ;  i>nd  serving 
the  wood  with  oreatote  or  tar;  3rd,  soaking  the 
wood  in  Botutions  of  corroaive  sublimate,  or  of  aul- 

C,te  of  copper,  and  allowing  to  dry  thoroughly 
ore  placing  i'«  lUu.—S.  Boitose. 

[62906/]— I.eBBl.— The  receipta  you  poaaeas— 
vis.,  for  Lady-day  and  Chriitmaa— are  held  to  be 
primii/ncit  evidenoe  that  no  rent  ia  due  for  pre- 
viODB  quarters  i  but  thia  preaumption  may  be  re- 
butted by  the  landlord.  See  "Taylor  on  Evi- 
dence," p.  746 ;  Arohbold'a"  Landlord  and  Tenant," 
aecond  edition, p.  161.- B.Bu,  Plymouth. 

[62909.]- Qerman  Teaat- la  obUined  chiefly 
from  the  great  Continental  breweries,  and  consiata 
of  surface  yeast  or  under  yeaat,  collected,  placed 
on  a  cloth  to  drain,  and  then  preaaed  until  nearly 
dry.  The  aurface  yeast  (ober-hefe)  ia  propagated 
by  buda  from  the  yeaat  plant,  Toi-ula  ccreritiit,  and 
under  yeaat  (nnter-hefej  ia  propagated  from  tporea. 
The  fermentation  of  ths  former  ii  quick  and  irre- 
gular ;  of  the  latter,  alow  and  quiet.— B.Sc^  Ply- 


il   and  that 

imal!  aoale.  The  bone  mill  of  the 
traUe  cruabea  teveral  hundredweight  daily,  and  ia 
worked  by  a  horse.  Theee  bone  manure*  are  of 
great  value  on  eihauated  land,  and  their  effects  are 
of  aome  duration.     I  have  lately  tested  them  on 

plentiful.  One  of  the  large  manure  Srma  in  tbe 
iN^orth  e bowed  me  aamplea  of  cattle  bonea  aent  him 
from  Bengal,  a  rather  dangerous  cargo,  like  horna 
and  hides,  which  have  been  known  to  depopulate  a 
ahip.— Bus. 

I6291il.]— Petroleum  knd  Hot-Air BnBiaaa. 
—The  latter  are  not  yet  very  satiafaotory.  Ths 
beat  petroleum  engine  ia  perhapa  the  "  Spiel," 
twice  described  in  "  Oure  "  laatyear.  The  cost  of 
this,  according  to  Dr.  Uopkinaun,  ia  about  1^.  an 
hour  per  horae-power.- S.  Botto.nb. 

[629U.]— Coll.- The  aecondiry  never    is    con- 
nected with  the    primary.    Probably  the  maker, 
not  having  thick  enough  wire  at  bia  diaposal  for 
the  primary,  wound  on  two  piecea  of  thinner  w' 
connected  in  parallel.— W,  Perren-'UaycOCK. 


can  help  you  it  you  tell  me  thia.-^S.  BOITOi 

[G29lt:.]— AaaB7  of  Tobacco  for  Nloottne^ 
Hix  2agrm.  powdered  leaves  with  five  of  slaked 
lime,  and  exhaust  with    hot  water   in  a  Soiblett 

lulution  should  be  mixed  with  ether  and  well 
agitated.  Separate  the  ether  and  add  enough 
normal  anlphnric  acid  to  render  it  acid,     Shake  aa 


:e  and  titrate  b&ck  with  n 


H,SO.  combinea  with  ■162Brm,  nicotine.  Fo 
glycerol  you  might  try  thia:— ^fae  aqueous  e  it  rac 
which  baa  been  separated  from  tbe  ether  ia 
cvapuiated  to  a  small  bulk,  made  alkaline,  if 
necesiary,  with  a  little  soda.  A  previously  fuaed 
in  the  reaidue  and  held  in 


{e»ii,J-~OironIar    OatUrM.—!  tbink  the 


CliSOIS.]- B.IU.  of  B»tt«rleK— Chromio  aeid 
,  2'2  volts;  hicbromale  of  potuh  cell,  lltO ; 
Grove,  1-9B ;  Bunaen,  1'90 ;  Niaudet,  I-lio ; 
Skrivanow,  1-6;  Lalaude-Chaperon,  U'8,'  Sohan- 
Bcbieff,  I'O  ;  Harib  Davy,  VM ;  chloride  of  zine 
double  cell,  1'6 ;  acDomulatora  (Plant^s),  2'02; 
Leclanche,  1-48;  Smee,  1-34;  Latimer  Clark, 
1-457 ;  Walker  grapbito,  0-66 ;  DanieU  1-079  ; 
chloride  of  ailver,  103 ;  Cruikahaok,  Wollaaton, 
Volta,  0  81.— S.  BOTTONB. 

[629IS.]— S.H.F.  of  Batterlea.— These  are  aa 
folIowB  :— Bichromate,  190  volt;  Smee,  I-IO ; 
Grove,  lO&i  Bunaen,  V30  ;  Daniell,  1-079;  double 
fluid  bichromata.  1'30 ;  tine  chloride,  1-50;  iron 
sulphate,  I'TO ;  mercury  Bulphate,  1-54 ;  capper 
oxide,  0  9S;  Leclanche,  1-60;  agglomerate  Lec- 
lanche, lib  ;  Latimer  Clark,  1-457  ;  lead  aulpbate, 
065  ;  silver  chloride,  1'19.  I  believe  Sprague 
gives  a  liat  of  E.H.F.  The  way  1  get  mine  is  to 
hunt  up  price  lists  and  booka,  and  get  some  from 
one  and  aome  from  another.— PKISCI  Pi  A. 

[G2919.]-Idft  for  Well.-^Don't  you  want  to 
come  up  again  '/  If  it  is  merely  a  matter  of  lower- 
ing youraelf ,  a  ,'',ui.  chain  ia  amply  strong,  and  an 
ordinary  double- pnicbaae  crab  will  be  anitabla 
"olookwork^' ;  but  replace  one  of  the  handles  with 
an  ann  carrying  a  square  board  at  each  end,  say 


JBln.  square,  to  act  ai  a  fan  to  gDveia  dtaeent. 
But  why  not  have  a  simpU  "  rcbblih  wheal,'  sad 

a  weight  within  half  a  doienponndi  of  yonnelfal 
other  end  of  the  chain  ?  Yon  ooald  tbai,  by  aiBMS 
of  a  fixed  rope,  either  lower  or  raise  yotinelt  witt 
very  little  eiertion.  Mind  foul  air  at  bottom  o( 
well.-T.  C,  Bristol. 

[6-*920.]— Tomatoea.  —  Even  in  the  hold 
climate  of  Ijoirer  Bengal,  where  jams  and  chntOMS 
are  difficult  to  preserve,  I  found  no  diScoltv  ia 
keepicgmy  "  Tomato  Bitriot "  till  the  fresh  gattei- 
ing  cams  round  again.  Strain  the  palp  thrones 
hair  sieve,  so  as  to  remove  mil  akma,  seeds,  aid 
coaea,  boil  in  a  block  tin  vsssel  over  a  very  dtar 
fire  (an  enamelled  iron  deep  pan  ii  better),  the  ei- 
traot  ahonld  become  very  dark  and  thiok,  then  r»- 
move  it  t«  prevent  burning,  and  pnt  it  awiy  all 
night;  sboold  it  seem  soft  and  will  notoongeal 
into  a  firm  mass,  boil  very  slowly  again,  aad 
evaporate  the  moiatnre  ;  it  most  not  be  covered  or 
tbe  moisture  will  b«  retained.  I  osed  to  add  •ome 
Bait  and  cayenne  pepper,  whioh  may  have  halptd 
to  make  it  keep ;  but  the  eitruit  was  very  dark, 
and  firm  like  some  of  the  apotbeoary'i  vegetabla 
preparationa,  a  teaspoonfal  anffioient  for  a  made 
diah,  and  gave  it  a  fine  oolonr.  Never  keep  it  in 
large  jara,  hnt  in  amall  sealed  two  onoca  hottln, 
BB  the  air  will  spoil  any  large  qaantity  baforr  — 


liqni, 


»  the  " 


/cry  higbl;  Beaaoned- 

worae  for  tbe  digcBtion.    Such  ia  a  sboi 

American  maaafaotare  1  hi 


ment,  nnlos 


My  dry  estraet  oo 


battle  of 

be  turned  into  a"sance"on  very  abort  notice,  t^ 
any  intelligent  cook,  enough  for  two  or  three  dan' 
oonanmption,  and  no  more,  by  adding  giavj  or 
lime  juice,  for  fiah,  fieah,  or  fowl,  hot  or  cold.  Try 
my  extract  in  a  enrry,  which  to  me  ia  imperfect 
without  it.  This  has  been  a  good  tomato  year, 
under  glasB,  with  me.— BOB. 

[62920.]— Toin«to«a—In  Italy,  where  these  sre 
so  common,  three  modes  are  adapted  for  preserva- 
tion for  winter  use: — 1st.  The  beat  and  soundest 
ripe  tomatoes  are  chosen,  cat  up,  and  placed  in 
good,  stout,  wide-mouthed  bottlsa  (previonily 
washed  perfectly  clasn),  and  these  bottles  stood  in 
alarge  boiler,  filled  with  water  ap  to  the  aboaldei* 
of  tbe  bottlsa.  Salt  is  added  to  the  water  ia  the 
boiler  to  heighten  the  boiling  point.  The  water  ii 
then  gradually  heated  till  it  boils,and  thetomaloa 
break  down  to  a  pulp.  Aa  soon  as  this  happens. 
the  Sre  is  drawn,  a  layer  of  olive  oil  poured  oa  Ike 
top  of  each  bottle,  each  of  whioh  is  then  carefoUy 
corked  and  sealed,  and  allowed  to  oool  graduallT  "' 
the  water.  3ad.  The  tomatoes  ate  eat  np,  pliced 
in  a  preserving  pan  (previously  well  tinned),  and 
allowed  to  simmer  in  their  own  liqnor  nnltl  dis- 
integrated. While  Btlll  hot,  tbs  pulp  is  robbed 
■■  -  tammy  BievB,  then  a^i'-  "--" 


again  boiled  ni 


bottles  ui 


,iog.     It  IS  then  ponied  iotn 
>iuly  heated   to  the  boHia; 


i  the  palp  beowaet 
-*--'-  in  colour  at 
a  thin  layen 

I  b^i  in  any  dry. 


,___.,  a  little   oil    ^ .        .. 

bottlea  then  corked  and  sealed  down.  Thoujk 
both  these  metboda  will  give  a  product  whi^ 
keepa  indefinitely  aa  long  aa  the  bottles  are  kept 
shut,  yet  once  opened  they  must  be  used  withins 
week.  Srd.  Tbe  polp  ia  boiled  down  as  in  the  last 
operation,  and,  us  before,  rubbed  tbrongh  i 

then  the  boiling  il  oontini '  '    ' 

almost  as  stiff  as  putty  aou  aa  i 
damson  jam.  It  it  then  spread  ( 
on  japanned  trays,  and  exposed 
quitehard  and  dry.  It  is  kept  '— 
airy  place,  and  soaked  in  warm  water  wuen  in- 
quired for  use.  Probably  the  English  sun  wunlil 
not  be  hot  enough,  nor  tbe  air  dry  enough,  to 
insure   ancceas  with  this  latter  procesa  bete.— 

8.  BOTTOSB. 

[62932,1— Qroond  Benta.- Yes,  Smith  can  pi; 
his  ground  rent  to  Green,  the   over-proprietor,  if 


require  (in  order  to  keep  himself  safe)  to  sre 
Bennet'a  receipta  from  Green,  becaosa,  ahoiild 
Bennet  fail  to  pay  Green  oan  oomo  down  Bpon 
Smith,  even  although  he  has  already  paid  Bennet 
— B.SC,  Plymouth. 

[62921.]— St«uii.—KegiiaDlt'Bformuls  for  total 
beat  of  Bteam  ■•  1,082°  +  "305  T,  T  being  de£te« 
of  beat  of  steam  by  Fahrenheit's  thcrmt»iicter. 
Therefore,  atsam  at  SOff"  contains  1,082  -*-  iMO 
X  -305)  =  1,082  +  91-6  =  1,173-5',  and  as  feed  is  «. 
60°  each  lb.  of  steam  receives  1,113-5",  As  I  Mb. 
are  used,  thia  equala  11,135' thermal  units.  Etch 
thermal  unit  =  7T21b.  raised  1ft.  high.  CoDfe- 
qoently,  tbe  steam  receives  power  tquivaleDl  to 
11,135  X  772  =  8,596, Z20ftJb.  per  mmute.  The 
theoretical  efficiency  of  the  engine,  however,  Is 
■26,  negleeting  friction  and 


3iH)  -1^  401 
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.    .      . bemnltiptied  by( 

divided  by  83,000  to  Snd  horae-power  if  mptib 
engine  =  about  69 BJ".,  quite  donble  the  efficiency 
of  moat  engines.    2,  Rathar  a  wide  qnettipn,  i 
depends  entirely  on  initia.'  '     -   '^- 

Bipansioua ;  butlftakani 
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t  folio-.:  P  X  /l-^hyMog._M\   ,!,,„   [j  ^ 

number  af  cipmiiioiu  and  P  s  tot&l  preHnrc  on 
gBDgs  4  l3lb.;  dedact  171b.  if  non-oaadeniing, 
•ad  21b.  if  ooadenaing.  3.  A  psrfest  gu  ticIm  in 
preunra  iovenely  u  the  volume,  lO  tbut  if  it  oooD- 
piM  doable  ths  apsca^  it  hu  ball  tb>  Tolnme  from 
irtiiob  the  onrre  (byperbolio)  iniy  be  aet  out. 
Steun,  if  trested  u  a  parfeot  gsi,  woald  be  the 
nma  ;  bat  tbe  adiabktia  darve  ia  reill;  lover,  uid 
il  found  by  the  oie  of  loguithmi  luaalty.  Thai, 
onpie*  duabis  tbe  sp*oe,  eipvulon  ii  tvioe, 


^")'"nd 


■  P  -  2  (^"1,    and    if    three    1 
— T.  C,  Bciitol. 


[82936.7— Humonlun  Swell.— It 

•Key  m&Cter  tu  put  ■  avell  toaooe-row  h&rmonlnm, 
proTidiag  thore  ia  aofGaieiit  apuie  ftllawed  betvei 
pelleta  and  ander-Bide  of  keyboird.  All  thkt 
iMaired  ia  a  fitunework  loond  tbe  p&lleta ;  oti 
thla  frunavork  *  abutter  ahonid  be  hlnind,  whii 
•honld  be  allowed  to  riie  aad  fall ;  the  ahntt. 
•faould  be  KotDftted  by  a  imall  knee-lever.  It 
mlio  quite  prutiaal  to  add  an  expreiiioD-itop 
__j; L ■ —      T.  !.     -niplj  ■    —'- 


[G2S2l>.]~XsaltBIlIoftI  Sle-alnUnr.— There  ii 
no  machtae  that  it  of  any  oae  in  die-ainking.  Then 
il  ■  maohiae  aaed  in  biaai  atamp  catting  called  i 
"rooting  "  maohine,  but  it  ii  ooly  applicable  ti 
ODtting  metal  lo  a  uniform  depth,  and  only  work* 
well  ia  braas  or  wood.  The  diet,  however,  at  the 
Hint  are  reprodaoed  in  a  certain  leaae  by  atrikiag 
■teel  "huba"  from  the  origiaal  die,  theae  being 
after  hardening  forced  into  diea,  whi  ' 
ultimately  naed  for  coining.  Both  the  hi 
the  coining  diea,  however,  reqaire  to  be  touched  ap 
m  good  deal,  bo  that  the  reproduction  merely  aavea 
tbe  raugb  part  ut  the  ainking.  It,  however,  •ecnrei 
more  nntformity  in  the  general  appearanoe  of  the 
ooIdb  than  if  independent  diea  bad  oeen  annk.  If 
the  qneriat  meana  a  maahlne  for  cutting  a  auuk  die 
from  a  relief  mudel,then  tbe  only  "  maohiae"  that 
«iiBta,  or  IB  likely  to  eiiatfoi  that  pnrpoie,  ooaaiata 
Cf  tbe  following  parte :  A  heavy"  diab  for  holding 
the  die  capable  of  being  eaaily  rotated,  a  hammer, 
half  a  dozen  cbiaela,  aa  many  graven,  a  few  rifflea, 
>nd  finally  a  man  who  poaaeaaea  aome  artistio  tenae, 
oonpled  with  high  akili,  not  to  be  obtained  without 
jeaia  of  patient  indnati?. — W.  J.  R. 

[62927.1— Tank  IrfKioiiiotlvaB.- G.N.R.,  116 
to  132,  610  to  517,  628  to  53S,  have  cylindera  17in. 
by  24ia.,  four  coupled  6ft.  dtiring-wheela  ;  241  to 
S60,  621  to  628,  diameter  of  wheeta,  6ft. ;  four 
ooupled  oylindera,  17iin.  by  24in. ;  270  to  279,  four 
coupled  6ft.  Gia,  wheela,  oylipdera,  171n.  by  24in.; 
€94  to  698,  ti82,  683,  and  7S1  to  Tti6,  have  font 


I,4DI  to  1,464,  1,813  'to  1,832,  l',S34  Ci  1,868,  ail 
oonpled6(t.  ovlindara,  Win,  by  24iQ.i  215  to  22i 
617  to  576,  cylinder,  ISin.  by  24in.,  four  coupled 
eft.  wheela  ;  826  to  846  have  6ft.  Sin.  four  coupled 
wheela;  oylindera,  16iu.  by  24iii.  If  "V.  J.  "- 
would  like  a  complete  liat,  pleaae  write  ti 
Kyverd ale-road,  London,  N.— E.  Ihkes. 


imANSWESED    QUEBIES. 


At  a  shipyard  in  Newbnrg  there  ia  being 


I    yanht  3Tft.  long.  7ft.  wide,  and  6tt.  deep.     It  is  to 
*     be  run  by  atored  eteetricity.     It  i*  building  for  a 
Kewark,  N,J,,  electric  aompanv,  and  will  be 
belween  that  city  and  New  Tork. 


QUEBIES. 


[(»t9.J~a*lTnnametara.-VaDld  Mr.  Botions  ei 
•me  one  ol  "  vuia '  kiadlr  aa/  of  wbal  iln  fcUt  il,^  cdIIb 
BrewonndforiataDilif  andqiuBtltjr— OsKiN  A  ns, 

[AMU.]- Uteratnre.— Can  any  md«  K:r.<  m-  bd; 
parUoDlanabonlTlmm'i-' AbbeyiinJCuUea  '?— H..I.W. 

[<K)l,]-Oalrtor  Oa»Uo.-0»n  any  odm  "pcndonl 
»o,'l    I»'linear°Tafinanll..Kor(olk.— H.  J.  W° 

[H«s.]-Problein  EnBliie,  L.  ukd  N.W.H.- 
tbeeagtos  Problem.  L.  and  H.W.B.,  wlilali  I  law  ill  Ciono 
■  lew  waeki  ago  F— IKquERUtce. 

[SM3J.7-AooMtio.~Caa  anr  re^er  Inform  mo  how 
proparlieiT  Wo  do  not  warn  to  Imptovo  tlio  Boumi  ii 
Itta  about  njdiTloiig,  »d  Itfda.wjde.  What  huni  ol  wfio 
acn«    u   well    aa    lengibwaya,  and   how     unoy  V    — 

[ait34.]— Photograplito-— Can  any  o(  "ourB"  tsll 
collodion  IB  poured  on  It  ?— fHID  asonaE. 

[6a93S.l-ThennopH6.-To  Mh.  Bottcne,-Ii  yo;.r 
aciitteur  electro  -  platlsK'  CupId  I  arratipjo  It  wUb 
I^.  or  Joi"?ii^Mi'd»ll7  whin  ™  '"'     "*"  " 


>d  r-v.  U 


iloaM  u  BDggHl  tlia  oasH  oC  It  alDpplcg.  ^ 
emedj  II !    I  know  that  It  la  the  bell  that  I 
»ia  nxad  another  ene  In  Ita  place  and  It  tin 
iP.  T.C.  B. 
[(tail.]— TuiK«nt  OalTanometar.— 


twdila— J.  HicuHDSOS. 
(B)939,l— H.B.  BJid  a.E.  Oomponnil  Enfflner 

noticed    that   wbllat    tbe;     will   (aks  a    inuderoto    o 
Bomewhat     hea'f   load    at   a  |lalr  ipeed  on    a   riatm 


[BSSiO.]— Ohamiaia.-^  a 

-Tiupiiu 

[SM41.1-L __     ..  .  ...... 

laa  worn  nty  abiky.      How  sin  I  tt|i>iMn  It  wItE 
laving  a  new  braai  nnt  t    Tbe  acre*  la  In  (Cod  couilii 

-TEHPBKVIOC. 

[gtMt.1— aikaa.— What  acid  or  Klatlon  w 


[nt«u.]— Ortho-OhtOButtlo  a«lKtine  PI*ta»— 


IsWlT.J-etereo-KeUa.— I   aoderBUnd  t 


neat  of  what  jaa  have  and  Ret  plataa  Ibal  will  print,  t. 
a  the  caae  of  new  metal,  Ib  there  aur  reana  wb^  tbe  Bnt 
lUte  f  Fom  a  ne*  monid  ahonid  ba  atroaked  and  have  one 
r  two  hollon  in,  and  je(  from  tbe  aamo  mould  and  the 
sme  metal  the  plataa  that  follow  an  all  scad  7— W.  R. 

[dtMS.I-HTdrftnUoa.— In  the  aablolned  Bkctohei, 
?r'>bleaiI.,A  la  a  raaarfolr  (allot  vatec.BOand  DE 
.IV  botb  plpeB  Sin.  dlam.,  the  former  la  JQft.  Iloaa  and  the 
mtieiMft..  the  lai^tb  of  solan 


ZyAy'/y/.-^^y^^^^y^y^^yy^^fv^ 


laiibarged  bj  eaeh  pipe  In  onblo  ileet  pel  mlDUt*.    Pro- 

L^iaIl.,iAlialfli>  anKTvclr  tall  at  water,  B  0  and  D  X 

ro  elpea  Sin.  dlam  .laid  in  a  parallel  plane  lo  an  looUaa- 

In  90.    B  C  td  mit.  long  and  D  &  4Drt.  long,  the 

of  water  over  the  orlBaei  of  the  plpeiat  B  an"" 

Che  Bsma.    Beqaired  to  know  Ibe  qoanUty  of  wi 
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OtD  I  m  lliBm  Kiwrucljr  r    I  Iibtc  ti1«d  ud 
koy  ictonutlai)  vbem  I  cftu  purobuc  Ibem  !□ 
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NOTZS    ON    THE    CONCSRT-ROOM 
ORGAN.-II. 

By  George  Ashdown  Audsi.ev,  P.K.I.B.A. 

BEFORE  going  into  details,  scienttfic  aad 
practical,  connected  with  the  Concert- 
room    Organ,    it    is,    perhaps,    desirable  to 
briefly  define  the   nature  of  such  an  instra- 
meat  when   it   cna   be  prononnced  properly 
appointed.     It  is  quite  certain  that  no  other 
cl^   of   Organ  is   called   npon   to   meet  so 
many  demands    upon    ita   resources   as  that 
designed  for  the  concert-room.    A  chamber 
Organ    has,     at    the   most,    to    meet    very 
reasonable    calls   both  in   solo  and  accom- 
panimentai  playing,  while   a    cbnrch   Organ 
has,  in  ita  legitimate  office,  only  to  accom- 
pany the  voices  of  the  choir  and  congrega- 
tion, and  to  lend   itself  to   a    limited  range 
of     dignified    solo    maaic.      On    the    other 
hand,  a  Concert-room  Organ  has  a  three- 
fold office  to    fulfil,    and  it    must  bo  able 
to   meet   any     demand    the    musician    may 
think  proper  to  make.    It  must  be  capable  of 
taking    part,    in    conjunction    with    a   full 
orchestra,  in  the  accompaniment  of  the  most 
complicated    oboral  works ;    it    shonld    be 
equally  capable,  alone,  of  furnishing  a  sub- 
stitute for  the  entire  orchestra,  in  the  accom- 
paniment of  the  same  choral  works,  when  an 
orchestra  is   not   forthcoming  ;    and,  lastly, 
r.     it  must  furnish  the  musician  (I  do  not  mean 
^    the  ordinary  organist,   for   his  demands  are 
^  limited)  with  proper  materials  fortheeffiect- 
s :  ire  interpretation  of  the  thoughts  of  bis  otro 
-  ^  or  other  minds  ;  and  for  the  rendition  of  the 
1^  xnoat  complex  compositions  written  either  for 
r»  the   Organ  or  the  orchestra.     In  short,  the 
^  Concert-room  instrument  shonid  be  a  perfect 
a-  Organ  and  a  fall  orchestra  combined. 
as,     It  must  be  obvious  that,  to  falQl  all  the 
^>fiurpoaes  above  outlined,  and  he  able  to  re- 
^^^tpond  to  the  most  exacting  demands  of  the 
J  (rtrne  musician,  the  Concert-room  Organ  can- 
'^^^ot  but  he  an  extremely  complicated  machine, 
i^'ruly,  it  most  ever  be  complex  in  its  nature 
^3nd.  construction  ;yet  there  ought  to  be  so  per- 
..flfect  a  system  observed  throughout  both  its 
i^xinalandmechaiiicBlBtrncturestbatsimplicity 
i'^^ill  appear  to  ohantoteriae  all  matters  relating 
:.-:t«0   its  control.      It    may   seem   paradoxical 
■'J^heQ  I  ■say  that  no  Concert-room  Organ  yet 
frid^nstructed  is    complicated   enough    ia  its 
:«rttri]ctnre,    or   simple  enough  to  readily  re- 
"^>ond  to  the  ever-rirying  demands  of  the 
iTTii^nsician  ;  but  there  is  really  nothing  para- 
.!**^Dxical  in  the   statement.     Let  me  explain 
''i  thyself.  Firstly,  all  the  speaking  stops  should 

■  ™*q  grouped  in  the  different  departments  of 
^^^e  instrument  on  a.  definite  and  easily-recog> 
uipnMied  system  ;  and  when  this  is  done,  their 
t^^^mber,  however  great,  ceases  to  present  the 
>n  lasiighleat  element  of  confusion.  Secondly,  the 
>*2f»*eans  provided  for  the  manipulation,  singly 
..iM^  in  any  form  of  combination,  of  the  com- 
dcLiuDate  seriei  of  stops  shonid  be  so  perfect  and 
^J""^!!*"^''?'"'^**'*'^  that  no  exercise  of  memory, 

■  stall's  but  a  very  slight  acquaintance  with  the 
'  ■'*^trnment,  are  necessary  on  the  part  of  the 
rtn•l^Sa°ist.  Thirdly,  every  department  of  the 
Lf  u  ui»Hfto  should  be  wholly  or  partly  expressive, 
|^^J5^^  the  means  of  controlling  the  several 
I  r.«uells  should  be  as  simple  aa  they  are  com- 
^JJ|[^te.  Fourthly,  the  claviers  should  be  so 
H.u.'^ced  with  reference  to  the  Organ  proper,  that 
"f  >^  player  may  hear  perfectly  the  elfecta  he 
^^^  producing.  All  these  conditions  seem 
»  t*>~'y  simple,  reasonable,  and  necessary  ; 
imtL^  there  is  not  a  Concert-room  Organ  in 
BB.I  _stenco  which  comprises  them,  or  even  any 
*ii  »"3  of  them.  Sot  a  solitary  English  iustru- 
i*w  '""'  presents  any  one  of  them  in  jierfectio  n 


Do  not  these  tacts  show  how  much  has  to 
be  done  before  the  perfect  Organ  makes  ita 
appearance  ? 
Foattlon  of  tho  Orgun  and  Ita  Olavleia. 
The  position  of  the  Organ  in  a  concert- 
room  is  probably  a  matter  oa  which  there 
is  scarcely  any  diversity  of  opinion  ;  bnt  its 
proper  treatment  in  the  accepted  position 
does  notappear  to  have  received  the  attention 
it  deserves  on  the  part  of  the  architect  and 
others  interested  in  the  building  and  ita 
Organ.  As  in  the  church,  so  in  the  concert- 
room,  one  finds,  as  a  rule,  far  too  little 
space  provided  for  the  accommodation  of 
the  instrument  ultimately  placed  therein. 
The  architect,  from  his  very  super- 
ficial knowledge  of  the  nature  and  re- 
quirements of  the  Concert-room  Organ,  or 
in  carrying  out  instructions  not  sufficiently 
considered  by  his  clients,  does  either  not  pro- 
vide space  enough,  or  provides  it  of  a  dis- 
advantageous kind,  which  practically  amounts 
to  the  same  thing.  One  noteworthy  instance 
of  blundering  on  the  part  of  everyone  con- 
cerned is  aiforded  by  the  well-known  concert- 
room  belonging  to  the  Liverpool  Philhar- 
monic Society.  This  room,  allowed  to  be 
the  finest,  acoustically  considered,  in  Eng- 
gland,  and  one  of  the  best  in  the  world,  has 
an  atrocionsty  bad  Or^n  equally  tadly 
placed.  Its  sitnation  wiUi  reference  to  the 
orchestra  seats  is  the  usual  one  ;  but  the 
architect  constructed  a  deep  and  narrow 
chamber  for  its  reception,  and,  I  may  add. 
for  its  annihilation.  The  instrument  placed 
therein  is  so  bad  in  every  way  that  one  almost 
forgives  the  blunder  which  prevents  its  being 
beard  ;  hut  however  fine  the  organ  might  be, 
itd  fat«  would  be  the  same.  It  is  quite  safe 
to  say  that  nothing  in  the  shape  of  a  cham- 
ber or  deep  recess  should  be  constructed 
for  the  Organ  ;  on  the  contrary,  it  should 
stand  as  nninclosed  as  possible,  so  that  its 
every  sound  may  have  perfectly  free  egress, 
and  reach  the  ear  at  its  true  value.  It  would 
be  just  as  absurd  to  cram  a  full  orchestra  into 
a  chamber,  and  compel  it  to  play  behind  a 
heavy  screen  of  woodwork  and  pipes,  as  it  is 
to  cram  all  the  pipe-work  of  an  Organ  into 
a  similarly  objectionable  place.  The  Organ 
in  the  Liverpool  Philharmonic  Hall  certainly 
presents  the  most  objectionable  treatment 
known  to  me  in  an  instance  of  any  import- 
In  providing  for  the  accommodation  of  an 
Organ,  in  its  mual  locality,  behind  and  above 
the  tiers  of  seats  for  the  chorns  singers  and 
the  orchestra,  the  architect  should  contrive 
to  give  as  great  a  width  as  possible  combined 
with  moderate  depth,  rather  than  to  form 
anything  like  a  recess  in  a  central  position, 
with  the  view  of  conceutratiug  the  instru- 
ment into  a  deep  mass  with  n  comparatively 
narrow  frontage.  Two  conditions  are  ne- 
cessary to  a  successful  result,  and  these  the 
architect  and  organ  builder  should  never  lose 
sight  of  ;  namely,  ample  room  within  the 
limits  of  the  Organ  for  all  its  sound-pro- 
ducing portions,  so  that  every  pipe  may 
have  at^olute  freedom  of  speech,  and  an 
ample  frontage,  practically  uuinclosed,  to 
enable  the  sounds  from  every  department  to 
have  perfectly  free  egress.  These  brief 
remarks  anent  the  position  of  the  Oi^n 
proper  and  its  treatment  in  that  position 
must  suffice  for  the  present.  I  have  now  to 
say  a  few  words  on  the  position  of  the 
claviers^a  matter,  in  a  Concert-room  Organ, 
only  secondary  to  the  position  of  Organ 
itself. 

I  have,  I  regret  to  say,  not  one  favourable 
word  to  aiy  with  reference  to  tho  positions 
of  the  claviers  belonging  to  Concert-room 
Organs  at  present  erected  ia  this  country  ; 
and  uatH  iija  matter  is  taken  ont  of  organ 
builders'  ^  ^^g,  or,  at  least,  until  tbcy 
have  no  -  U*  ^  over  it,  we  need  not  eijiect 
to  see  a  Alli*';.(  st»te  oE  ttiings  in  this  im- 
portont,^   W*  t'wii-    QUnciDg  once  more  at 

ft/' 


the  representative  Concert-room  Organi  I 
have  previously  spoken  of,  what  do  W8 
see  ?  lu  every  instance,  a  moat  ob- 
jectionable arrangement.  Ask  Mr.  W, 
T.  Best  what  he  thinks  of  the  posi- 
tion he  has  hod  to  o(;cU]>y,  for  tbe  last 
qnarter  of  a  century  and  more,  while  playing 
the  organ  in  St.  George's  Hall.  Ask  him  if 
it  is  possible  to  form  any  correct  idea  of  tba 
effect  the  Organ  is  producing  in  the!  locality 
the  performer  is  compelled  to  place  himself. 


Iknc 


very 


rell   what  his  answers  to  both 


these  questions  would  he.  The  positio 
the  claviers  and,  of  course,  the  organist  also, 
are  qsito  as  bad  in  the  case  of  the  Organ  in 
the  Albert  Hall,  South  Kensington.  They 
are  all  but  as  bad  in  regard  to  the  Organ  in 
tho  Public  Hall,  Glasgow,  and  only  one 
decided  degree  better  in  the  case  of  the  Organ 
built  by  M.  Cavaill^-Coll,  in  the  Albert  HoU, 
Sheffield.  I  only  mention  these  Organs  30  aa 
not  to  weary  the  reader  ;  but  I  may  add  that 
every  other  Concert-room  Orfj'au  in  England 
displays  the  same  unsatisfactory  state  of 
affairs.  It  is  not  difficult  to  understand  why 
English  builders  have  adhered  to  what 
may  be  called,  for  sake  of  distinction, 
the  dost  direct  position,  or  what  may  quite 
as  appropriately  be  designated  the  hole- 
in-the-case  position;  but  it  is  difficult  t« 
aaderstaud  why  they  have  been  allowed  to 
adopt  it  in  instrumentsof  somuchimportance. 
In  this  position  the  claviers  are  contiguous  to 
tbe  sound-producing  portions  of  the  inatra- 
ment  ;  and  all  the  mechanism  connected  with 
both  them  and  the  draw-stop  system  ia  direct 
and  comparatively  simple.  Much  trouble, 
uncertainty,  and  expense  is  thereby  saved  t» 
the  builder.  It  ia  only  right  to  remark  that 
the  peculiar  formation  of  the  end  of  SL 
George's  Hall,  in  which  the  Organ  is  locateii, 
left  Mr.  Willis  no  choice  as  regards  tho 
position  of  the  claviers.  The  regret  here  ii 
that  the  architect  did  not  understand  matt«r» 
oonnected  with  tbe  Organ  sufficiently  tu 
provide  for  a  more  satisfactory  arrangement. 
Besides  this,  St.  George's  Hall  was  not 
originally  intended  for  the  concert-room  it 
baa  since  become.  The  Albert  Hall,  at  South 
Kensington,  and  the  Public  Hall,  at  Glasgow, 
were  both  designed  as  concert- rooms,  and 
permanently  fitted  up  as  such  :  bow  comei 
it,  then,  that  their  Organs  are  almost  aa 
inconvenient,  in  tbe  matter  of  their 
clavier  giositioos,  aa  the  earlier  instru- 
ment at  Liverpool  ?  In  all  these  Organs 
the  organist  has  to  ait  above  tbe  highest  tier 
of  seats  appropriated  to  the  instrumentalists 
of  the  orchestra,  with  his  back  to  the  con- 
ductor ;  and,  in  addition  to  the  multifarioul 
calls  upon  his  attention,  has  to  watch  the  con- 
ductor s  baton  in  a  mirror  placed  above  the 

M.  Cavaille-Coll  endeavoured  to  remedy 
this  state  of  affairs  somewhat  in  his  Organ 
in  the  Albert  Hall,  at  Sheffield ,  He  reversed 
the  claviers,  placing  them  in  an  advanced 
console.  The  treatment  is  not  quite  satis- 
factory, for  two  reasons.  Firstly,  the  console 
is  not  sufficiently  advanced  to  enable  the 
oi^nist  to  perfectly  realise  the  effect  he  is 
producing  to  the  ears  of  his  audience  in  the 
hall ;  and,  secondly,  he  is  so  seated,  behind  a 
high  and  deep  console,  that  bo  cannot  see  the 
conductor  save  in  a  mirror  placed  obliquely 
on  the  top  of  the  console.  For  ordinary  aolo 
playing,  however,  thia  arrangement  baa  some 
advantages  over  those  in  the  Organs  previously 

itioed,  for   the  organist  at  least  faces  mi 


1  now  come  to  tbe  conaideration  of  the  best 
position  for  the  claviers  in  the  orchestra  ; 
and,  as  it  happens,  the  two  moat  important 
conditions  affecting  the  organist,  and  the  re- 
sult of  his  labours  help  materially  the  solu- 
tion of  the  question.  It  is  essential  that  he 
should  be  so  far  removed  from  the  sound- 
producing  portions  of  his  instrument  as  to  be 
at  all  times  able  to  realise  exactly  the  eSoutt 
,  he  produces  in  solo  playing,  or  when  he  alone 
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aceompaniM  the  choir,  or  in  eniemble  playing 
with  toe  orchostra.  Iq  tlie  two  latter  casea 
it  is  important  that  he  should  be  as  near  aa 
possible  to  and  in  fnll  view  oE  the condnctor. 
Such  being  the  case,  it  h  obTiong  that  the 
best  position  is  immediately  in  front  of  the 
oondactor's  desk,  and,  for  the  convenience  of 
the  front  ranks  of  the  orchestra,  somewhat 
lower  than  thej  are.  Some  ingennity  is 
necewai^  to  arrange  the  console  and  all  its 
accesiionea  in  a  perfectlj'  aeemlj  fashion,  so 
that  the  organist  assomes  a  sabordinate  place 
while  aiding  the  full  orchestra,  and  a  snffi- 
ciently  prominent  position  when  he  is  the 
solo  artist.  This  is  not  the  place  to  go  into 
anj  matters  relating  to  the  design  and  con- 
structioa  of  the  orchestra  platform,  the  con- 
doctor'a  desk,  &c. ;  but  I  may  oRsnre  the 
reader  that  Uiere  is  no  great  difBcalty  in 
arranging  all  that  is  required  for  the  comfort 
of  the  oi^nist. 

It  is  quite  probable  that  organ  builders 
may  bare  realisecl  the  advantage  of  this  com- 
paratively distant  position,  but  have  felt 
constrained  to  abaudon  or  suppress  its 
advocacy  on  account  of  the  imperfect,  nnre- 
liable,  and  cumbersome  nature  of  the 
mechanism  at  their  disposal.  There  can  be 
no  doabt  that  the  old-fashioned  tracker  and 
the  later  pnenmatic-lever  actions  would  prove 
iosoScient  for  the  distance  and  depressed 
console  arrangement.  Now,  however,  all 
difficnity  has  been  swept  away  by  the  intro- 
dnction  of  the  more  perfect  forms  of  the 
tabular-pneumatic  and  electro- pneumatic 
actions,  invented  by  English  and  American 
bnilders. 

Knmbar  and  Oompsaa  of  Olavlera. 
No  Concert-room  Organ  should  have  fewer 
than  five  independent  departments,  com- 
manded by  one  pedal  and  four  manual 
claviers.  Instruments  of  the  first  class 
should  have  six.  independent  depart- 
ments, commanded  by  one  pedal  and 
five  mannal  claviers.  When  oircnm- 
etanc«H  are  unfavourable  to  the  intro- 
duction of  a  fifth  mannal  clavier,  two  miuoi 
departments  can  be  commanded  by  one 
clavier.  This  will  be  fully  explained  later  or 
in  these  Notes. 

I  feel  somewhat  reluctant  to  upset  the  old~ 
established  nomenclature  of  the  departi 
and  their  claviers  ;  but  I  hardly  see  how  they 
can  be  retained  under  the  new  methods  of 
atop  appointment  and  the  multiplication  ol 
expressive  departments  which  I  have  to  pro- 
pose. In  the  fir^t  place,  in  an  instrument 
comprising  three  or  four  expressire  depart- 
ments, the  term  Swell  organ  has  no  definite 
significance  when  applied  to  any  one  of  them. 
It  is  open,  therefore,  to  serious  question 
whether  this  name  should  he  retained.  There 
is  one  name  I  would  sweep  away  entirely- 
uamely,  that  of  Echo  organ.  This  is  a  mean- 
ingless and  most  undignified  appellation  in 
connection  with  any  part  of  a  Concert-room 
instrument  :  it  smacks  of  trickery  and  of 
fanciful  ear-tickling  effects,  altogether  un- 
worthy of  the  office  such  an  Organ  fulhls. 
If  the  effect  of  an  echo  is  at  any  time  re- 
qnirad,  it  can  readily  be  obtained  from  the 
ordinary  expressive  departments  ;  but  such  aii 
effect  is  very  rarely  necessary  in  dignified 
music,  and  should  certainly  not  give  its  name 
to  au  entire  department. 

Probably  the  simplest  solution  of  this 
difficulty  is  to  abaudon  the  terms  Oriat, 
Swell,  Choir,  &c..  and  nse  the  sufficiently 
distinctive  names  First  orvau,  Second  organ. 
Third  oi^n,  &c.  :  or,  in  the  most  mnsical  of 
langnages,  Orgaiio  Frinio,  Orgaiio  SecowU>. 
Organo  Terza,  &<:.    More  of  this  anon. 

I  now  come  to  the  question  of  the  com- 
pass desirable  for  the  manual  and  ped&l 
claviers  of  the  true  Concert-room  Organ,  am) 
it  can  be  disposed  of  with  a  very  few  re- 
marks here.  There  can  be  no  doubt  that 
the  greater  the  compaia  the  manual  clarior- 
h»re  the  greiler  ore  the  resources  for  grand 


aod  varied  effeota  at  the  disposal  of    the  '.>601b. ;  lift  lEft,  and  the  dittaaoe  tiu  pile  d*. 

-rganist     The  extreme  limits  may  be  fixed  aoends  under  one  blow  equal  Jin.  ;  thenSM-Vl 

,it  O  G  G,  lOjft.    downwards,   and  c*  up-  =  B  '  J  ;,  K  =  86,4001b.  mean  pressure  <»  tb 

wards.    The    Oi^n  in   8t.  George's  Hall,  *" 


jiverpool,  has  all  its  four  mannal  depart- 
nieuts  complete,  from  QGG  to  a'  =63 
notes,  Uuchof  the  trulyremarkablegrandenr 

>f  this  majestic  instrument  is  due  to  the 
imusual  rusources,  in  the  Bass,  which  it 
possesses.  It  only  requires  the  performer  to 
know  how  to  utilise  them  in  a  manner  dis- 
nct  from  the  Pedal  basses.  It  is,  however, 
unlikely  that  the  great  expense  entailed  by 
the  addition  of  so  many  large  pipes,  and  the 
-^poce  they  demand  for  their  proper  accom- 
modation, especially  in  swell-boxes,  will  over 
:igain  be  contemplated  ;  more  especially  as 
the  CO,  8ft.  downward  range,  is  now  con- 
sidered ample  for  all  manual  claviers.  It  is 
quite  beyond  question  that  all  the  manual 
L'laviers  of  the  Concert-room  Organ  should 
I'xtend  npwards  to  c'.  The  Organs  in  the 
.^.Ibert  Hall,  South  Kensington  ;  the  Public 
Hall,  Glasgow  ;  the  Albert  Hall,  Sheffield  ; 
lud  the  Music  Hall,  Cincinnati,  have  all 
their  manual  claviers  extending  from  CC  to 
octaves.  Besides  giving  additional 
facilities  to  the  organist,  this  high  range  iB 
most  convenient  for  octave  coupling. 

The  usual  modem  compass  for  tbo  pedal 
aavier  is  from  CCC  to  P  =  30  notes ;  but 
.bis  is  certainly  the  minimum  compass  for 
the  Concert-room  Organ,  and  I  strongly  advise 
ihat  adopted  by  Mr.  Henry  Willis,  in  the 
Albert  Hall  Organ,  namely,  from  CCC  toG  = 
112  notes.  There  are  other  instance!  of  this 
csompass  in  English  Organs  ;  and  it  was  used 
as  early  as  1850,  by  Jackson,  in  the  Organ  in 
the  Liverpool  College.  The  two  additional 
notes  at  the  top  are  very  useful,  especially 
when  melodic  passages  are  taken  on  the  Ped^ 
iirgan,  while  they  do  not  entail  any  great 
uxpense.  In  scheming  a  Concert-room  Organ, 
overy  possible  call  on  its  reaonrces  should  be 
anticipated  ;  and  it  maybe  accepted 
that  every  fresh  addition  to  the  capabilities 
of  the  instrument,  although  it  may  he  in  ' 
Tanoe  of  Che  times,  will  tend  to  the  imprt: 
ment  of  organ  mosic,  and  will  speedily  be 
utilised  by  the  progressive  organist.  In  the 
following  Notes,  the  compass  of  the  manual 
claviers  will  be  understood  to  be  from  CO 
0*,  and  that  of  the  pedal  clavier  from  CCC 
toG. 

(To  ht  continued.) 


bead  of  the  pile. 

From  the  ^   . 

determined,  we  can  judge  whnt  1< 
<afely  placed  upon  it,  and  thas  for  any  g;iveB 
foundation  speoity  up  to  what  reaiatance  tin 
Irtving  of  the  piles  is  to  be  carried  befon  oon- 
060010^  to  build  upon  them  ;  Urns,  in  tbi 
ibove  case,  if  only  one-sixtli  the  distarlna| 
veighti  is  to  be  placed  npon  the  fonodauoas; 
each  pile  driven  until  it  only  movea  2in.  per 
':ilow,  will  carry  safely  6  tons  8  owt.  In  tlk 
Mse,  the  pile  being-  supposed  to  be  pointed,  will 
>e  BQBtained  by  the  friotionot  the  oarthagaiaB 

We  will  next  take,  as  aa  example  of  aaotte 
iind  of  impaofc  machine,  the  fly-pcesa  oaed  tar 
stamping  and  coining,  la  this  Oftse  the  woik 
'  aconmulated  in  revolving  weights  on  tb 
,..ms  of  the  fly  by  pushing  them  round  by  hand- 
power  until  Euffioient  velocity  ia  acquired,  tbi 
irork  being  given  off  at  the  bottom  end  ot  Oe 
lly-shaft,  which  works  ia  a  screw- thread,  •)  M 
-  descend  npon  the  die  or  stamping  blM^  to 
actuated,  the  block  being  bo  arran|sd 
mechauioally  as  not  to  tnm  with  the  si 
i>ivea  the  weight  of  the  balls  of  the  fiy, 
their  linear  velocity  at  the  moment  of  im[ 
also  the  travel  of  the  die  after  impact  upon  tka 
[Uaterial  operated  upon,  the  mean  preMurcoa 
the  die  and  work  oan  be  asoertained  dinetlj, 
regardless  of  length  of  fly-arniB  and  piteli  of 
crew-thread  ;  let  the  weight  of  the  ballt  be 
iOlb.  each,  their  velocity  at  momeot  of  impiet 
Oft.  per  second,  and  the  travel  of  the  die  {,tk 
inch.  We  have  shown  that  the  aoanmuliMd 
«ork  in  a  body  is  ■-.£,  ;  therefore,  in  thii  ii- 
Htance,  it  P  =  average preasure ia  poondsontk 
and  d  =  the  travel  in  inches  ;  P 
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THE  THEOBT  OF  HACHmXS.-X7I. 

By  TRAScia  Caupih,  C.E. 
JCaohlnea  Worklnc   hy  Impact— Bxifteis. 

A  CONSIDERABLE  aamber  of  machines  are 
in  uaa,  in  which  the  force  of  impact  iH 
employed  to  bring  about  the  desired  results. 
Among  snoh  are  punching-machines,  power 
hammers,  pile-drivers,  fly-presses,  and  the  like  , 
id  in  order  to  cnderstand  their  mode  of  actioc 
e  must  examine  the  chacaoteristica  of  impnl- 
ve  force  as  oompared  with  Himple  pressure. 
There  oan  be  no  such  thing  as  instantaaeooB 
action.  Action  involves  mstion  of  some  sort, 
and  Boy  motion  must  occupy  space  and  time, 
although  in  so  small  a  qoantity  as  to  be  abso- 
Intely  inappreoiable  by  our  unaided  senses,  so 
cannot  say  that  motion  is  absolutely  initaii- 
...  toutly  arre/ted.  Impact,  then,  in  this  light, 
simply  indicates  the  expenditure  in  a  compara- 
tively short  time  of  work  accumulated  in  some 
longer  period. 

This  is  illustrated  by  an  ordinary  pile-driver. 
The  work  done  will,  according  to  the  prin- 
ciples already  laid  down,  be  equal  to  that  accu  - 
mnlsted  in  the  falling  weight,  known  in  thi:t 
machine  aa  the  "  monkey."  Assuming  that  tho 
piles  are  being  driven  through  some  softer  sol  1 
to  a  harder  substratum,  it  may  be  taken  that 
the  resistance  is  uniform  for  each  blow.  If  W  = 
weight  of  "monkey"  in  pounds,  A  =  height  of 
lift  in  feet,  R  =  resistance  of  pile  to  driving  in 
poandB,and<f  =  descent  of  pile  at  one  blow  of  the 
monkcj^^  in  feet ;  then  by  the  equality  of  work 
Ijet  the  weight    of  monkey   be 


key  m  fe 
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tieiug  the  mean  pressure,  the 
twice  as  much,  as  it  weald,  if  the  oompnMii 
at  the  material  commenciag  at  xero  offen 
uniformly  increasing  resistance  np  to  its  cob 
pletion,  and  to  t^is  maximnoL  force  tk 
4trengtji  of  the  parts  ct  the  machine  must  )t 

In  punching  and  shearing  machines,  ftt 
work  is  accumalated  in  flywheels,  the  pujieh* 
working  ead  making  one  stroke  for  a  giia 
number  of  revolutions  of  the  flywheel;  bsl 
these  machines  keep  on  ahead,  and  do  not  hsn 
to  be  turned  back  after  each  stroke  asdotte 
fly-presses. 

In  direct-impact  maohinea,  each  aa  pLl» 
drivers  and  steam-hammers,  we  are  not,  hot- 
ever,  limited  to  the  energy  due  to  the  wsifk 
of  the  falling  maasonly  :  this  can  beaubsidiad 
by  applying  steam  or  air-pressore.  Theaddt 
tional  effect  thus  obtained  may  also  be  '^ 
determined. 

It  has  been  experimentally  proved  by  a  toj 
precise  apparatus  (Abwood's  machine)  thittls 
acceleration  of  velocity  in  one  second  cananiii 
a  given  mass  of  matter  will  vary  directly  *>  di 
foroe  applied  tc  it.  If,  for  instance,  we  biiti 
mass  weighing  61b.,  that  51b.  is  the  force  psD- 
iog  it  towards  the  earth,  and  giving  an  aooelai 
tion  of  32'2ft.  perieooad  ;  if,  on  the /iiiiumi 
a  pulling  force  of  101b.  cftn  be  applied,  d 
acceleration  per  seoond  will  be  doubled,  aid  i 
all  oases  the  momenta  (tJiat  is,  the  «s^> 
mnttiplied  by  the  velocities  in  a  given  tun) 
will  vary  directly  as  the  forces  by  which th? 
are  generated. 

Let  as  now  apply  these  oonmderationa  to  ■ 
ordinary  direct-acting  steam-bammer  soiISi' 
tbat  steam  oan  be  admitted  above  the  piitv  » 
drive  it  as  well  as  lielow  to  lift  it. 

Let  the  effective  dead  weight  of  the 
head,  piston,  kc.,  be  10  tons,  and  the  wotki)< 
pressure  ot  steam  npon  the  platen  ISOlb-i' 
square  inch.  The  diameter  of  piston  hit 
24iii.,  its  area  will  be  452-4sqJn. ;  thii  sw 
correspoud  to  a  total'  steam -pressore  ot  (3^ 
K  120  =  61,2SS,  BO  with  the  weight  of  tii 
hammer  itself,  the  total  impelling  fon»  fi^ 
be  76,68SIb. ;  the  acceleration  dna  to  U* 
pressure  will  be/-  f 76,688  x  32-2)  ^tt*" 
"  110'24ft.  per  second.  The  veloeity  of  ^ 
hammer  at  the  end  of  the  atnAa,  tbii  M 
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made  of  exactly  the  same  bore.  Costly  instm- 
ments  are  only  reqaired  by  the  few.  Any 
bnrette,  or  piece  of  glass  tubing,  with  an  open- 
ing at  one  end  just  large  enough  to  allow  the 
passage  of  accidental  pieces  of  dirt  which  are 
oooaaionally  present  in  oils,  will  answer  all 
ordinary  purposes.  The  size  of  the  viscosimeter 
will  depend  on  the  quantity  of  oil  usually 
available  for  examination.  Two  marks  are 
made  on  the  tube  ~  one  near  the  large,  the  other 
about  2in.  from  the  narrow  end ;  and  the  num- 
ber of  seconds  required  for  equal  bulks — repre- 
sented by  the  capacity  of  the  tube  between  the 
two  marks — of  different  kinds  of  oils  to  flow 
through  the  small  orifice  is  a  measure  of  the 
relative  viscosities  of  the  oils.  About  50c.c.  is 
a  convenient  volume. 

The  viscosity  test  enables  us  to  determine 
whether  an  oil  is  suited  for  machinery  of  a 
particular  weight  or  not.  For  very  light  ma- 
chinery, watches,  clocks,  &c.,  the  viscosity 
should  be  low,  and  vlce-vers^;  and,  for  this 
reason,  low  viscosity  means  little  friction,  high 
viscosity  indicates  the  existence  of  a  strong 
cohesive  force,  which  enables  the  oil  to  a 
greater  or  less  extent  to  sejyarate  the  metallic 
rubbing  surfaces,  and  so  change  the  nature  of 
the  friction  from  solid  to  fluid.  In  heavy 
machinery  the  increased  friction  due  to  the 
high  viscosity  of  the  oil  is  of  slight  conse- 
quence. 

The  viscosity  varies  with  the  specific  gravity 
in  the  same  kind  of  oil.  Mineral  oils  from  the 
same  source  afford  the  best  instances  of  this. 
As  the  more  volatile  portions,  which  are  of 
lower  densities,  are  removed  by  distillation,  the 
viscosity  increases,  until  it  exceeds  that  of 
castor-oil  at  ordinary  temperatures.  Different 
oils  of  the  same  density  may  have  very  different 
viscosities. 

The  viscosity  varies,  too,  with  the  tempera- 
ture, but  not  regularly,  for  some  oils  diminish 
in  viscosity  with  increase  of  temperature  much 
more  rapidly  than  others.  This  may  be  taken 
advantage  of  in  determining  the  nature  of  a 
sample.  For  practical  purposes  the  viscosity 
is  measured  at  ordinary  temperatures,  say 
65^  F.,  and  should  also  be  measured  at  a  tempe- 
rature near  that  at  which  tiieoil  is  likely  to  be 
used.  Cylinder  oils,  for  instance,  should  have 
their  viso^ities  measured  at  about  200°  F., 
ordinary  machine  oils  at  from  120°  to  150°  or 
130°.  Some  mineral  oils  of  remarkably  high 
viscosity  at  ordinary  temperatures  are  wholly 
onsuited  for  cylinder  oils  by  reason  of  the  great 
diminution  in  viscosity  at  increased  tempera- 
tures. This  question  of  viscosity  is,  therefore, 
•ften  of  the  greatest  importance,  and  should 
not  be  overlooked.  An  oil  which  varies  but 
slightly  with  increase  or  decrease  of  tempera- 
ture proves  more  generally  useful.  Sperm  oil, 
which  has  long  been  a  favourite  lubricant,  has 
at  ordinary  temperatures  a  low  viscosity,  which 
varies  less  with  increase  of  temperature  than 
that  of  any  other  oil. 

(305.)  Other  points  of  great  importance  in 
lubricating  oils  are  the  amounts  of  free  acid 
present,  and  of  the  tendency  to  corrosive  action 
on  metals.  These  are  determined  as  described 
in  Arts.  230  ((/)  and  246.  Sheets  of  iron  and 
brass  should  be  tried  as  well  as  copper,  for  it 
has  been  found  that  different  oils  attack  some 
metals  more  than  others.  Those  specially  in- 
terested in  this  subject  will  find  a  very  curious 
and  instructive  table  in  the  Journal  of  the 
Society  of  Chemical  Industry,  Vol.  V.  p.  363. 

(,306.)  The  presence  of  volatile  oils  in  mineral 
lubricating  oils  is  objectionable,  because  they 
lower  the  flashing  point  and  the  lubricating 
value  of  the  latter.  The  loss  on  heating  over 
boiling  water  should  be  determined. 

(307.)  The  flashing  point  when  above  212°  F. 
is  usually  taken  by  heating  gradually  a  small 
portion  ofr  the  oil  in  an  open  beaker  on  a  sand- 
bath  or  piece  of  asbestos  cardboard,  stirring 
with  a  thermometer  and  noting  the  temperature 
at  which  the  vapour  flashes  when  a  lighted 
taper  is  held  (at  intervals)  n^ar  the  surface  of 
the  oil.  Oils  of  low  flashing  point  are  danger- 
ous, those  flashing  below  300°  F.  are  unsafe. 
When  the  flashing  point  is  below  212°,  Abel's 
apparatus  should  be  used. 

(30S.)  The  temperature  at  which  fat  begins 
to  deposit,  or  at  which  the  oil  becomes  so  thick 
that  the  thermometer  can  with  difficulty  be 
movel  about  in  it,  should  be  noted.  A  low 
solidifying  temperature  is  important,  especially 
in  the  case  of  oils  for  watches  and  clocks  and 
mmilMr  delioate  machinery. 


(309.)  The  amount  of  ash  should  also  be  de- 
termined, for  in  some  prepared  lubricants  this 
is  occasionally  present  in  such  quantity  as  to 
injure  delicate  machinery.  There  is,  however, 
a  certain  class  of  lubricants  generally  described 
as 

Solid  Lubrioants, 

which  usually  contain  an  appreciable  amount 
of  a^.  They  are  used  for  the  heaviest  kinds  of 
machinery. 

(310.)  iailwaj/  or  Waggon  Grease  is  a  well- 
known  member  of  this  class.  A  most  important 
point  in  connection  with  solid  lubricants  is  that 
they  shall  not  readily  run  off  the  axles  or  bear- 
ings. Indeed,  this  is  the  principal  reason  for 
adopting  them.  A  high  melting  point  is,  there- 
fore, desirable.  The  bulk  of  the  grease  should 
not  melt  below  150°  F.,  and  the  melting  point 
of  a  part  may  rise  as  high  as  240°  F.  or  above. 
The  ash  should  be  as  low  as  is  consistent  with 
a  high  melting  point.  Sometimes  these  greases 
contain  upwards  of  30  per  cent*  of  sulphate  of 
baryta,  chalk,  and  soda ;  and  this  quantity  left 
on  the  axles  must  be  injurious  to  them.  The 
best  greases  are  mixtures  of  fatty  substances 
with  soda  and  lime  soaps.  The  ash  should  not 
exceed  5  per  cent.,  and  a  fair  limit  for  water 
would  be  from  25  to  30  per  cent.  The  latter 
sometimes  approaches  60  per  cent. 

(311.)  Tallow  is  also  much  used  as  a  lubricant. 
There  are  two  good  kinds  sold  under  the  names 
of  **  Russian  and  "  clarified."  The  former  has 
a  melting  point  three  or  four  degrees  higher 
than  the  latter.  In  tallows  for  lubricating,  the 
melting  point  and  the  percentages  of  water 
and  ash  present  are  important.  The  melting 
point  of  best  clarified  tallow  is  about  115°  F. ; 
that  of  Russian  about  120°.  The  less  ash  and 
water  the  better.  Usually  there  is  none  ;  but 
0*1  per  cent,  of  ash,  and  0'2  per  cent,  of  water 
are  occasionally  met  with.  Russian  tallow  is 
almost  invariably  free  from  even  traces  of 
either. 

(312.)  Plumbago  is  another  solid  lubricant  in 
much  favour,  and  largely  sold  under  the  name 
of  ^*  anti-friction  powder."  Its  value  as  a 
lubricant,  or  indeed,  for  any  other  purpose, 
depends  on  the  percentage  of  pure  graphite  it 
contains ;  and  this  is  best  determined  as 
described  in  Art.  201.  First  quality  contains 
from  99  to  100  per  cent,  of  graphite ;  second 
quality  from  95  to  98,  and  inferior  qualities  con- 
tain a  smaller  percentage. 

Plumbago  can  also  be  purified  cheaply  in  the 
same  way. 

(313.)  Gumming  is  a  serious  defect  in  a 
lubricant.  It  is  indicated  in  several  ways.  If, 
in  the  Bailey  testing-machine,  the  saddles  are, 
as  it  were,  **  gummed  "  to  the  axle  next  morn- 
ing, it  is  due  to  this  defect.  If,  on  spreading 
an  oil  in  thin  layers  on  glass,  it  dries  in  a  day 
or  two,  or  if,  on  heating  on  the  water-bath,  it 
gains  instead  of  loses  weight,  this  defect  is 
thereby  indicated.  A  lubricant  which  possesses 
this  defect  should  invariably  be  rejected. 

Before  leaving  the  subject  of  oils,  it  may  be 
advisable  to  include  a  few  tests  for  an  oil  which 
is  now  largely  used  for  burning  in  the  **  Luci- 
gen  "  light.  The  oil  sells  for  Id.  a  gallon  ;  but 
large  users  think  it  worth  while  to  have  it 
tested. 

(314.)  Creasote  Oil  has  a  sp.gr.  of  about  '970. 
On  distillation  it  yields  at  450T.  a  total  of  18 
per  cent,  by  volume  ;  and  at  600°F.  a  total  of 
82  per  cent,  by  volume.  Of  these  82  parts,  32  are 
soluble  in  soda,  and  may,  therefore,  be  called  tar 
acids  ;  the  remaining  50  parts  are  tar  oils.  On 
ignition  it  should  leave  only  a  very  little  ash — 
the  less  the  better ;  it  should  leave  no 
mechanical  impurities  when  passed  through  a 
coarse  filter ;  and  it  should  not  deposit  naptha- 
lene  or  any  other  solid  when  cooled  down  to 
40'  Fahr.,  and  allowed  to  stand  at  that  tempera- 
ture for  a  considerable  time. 

Besides  the  tests  described  in  these  papers, 
there  are  others  more  delicate,  and  con- 
sequently more  difficult  of  manipulation ;  but 
they  are  of  use  only  to  the  exi>ert,  and  would 
be  out  of  place  in  these  pages.  It  is  hoped  that 
those  which  have  been  given  here,  taken  in 
connection  with  the  results  which  are  for  the 
first  time  published,  will  serve  as  guides  to 
those  who  have  not  had  much  experience  in 
this  branch  of  analysis,  and  who  have  to  de- 
pend for  their  information  on  textbooks,  which, 
so  far  as  results  are  concerned,  are  usually  mis- 
leading to  a  slight  extent,  in  as  much  as  the 
figures  are  taken  from  special  or  laboratory 
instead  of  from  eomtnereial  samples. 


In  searching  for  an  adulterant,  man  expenai? e 
oils  may  be  excluded  from  the  list ;  and  it  ii 
therefore  advisable  to  know  the  corxent  prioei 
of  the  various  oils. 


V 


(7(9  he  continued.') 


SACCHARINE   AND    ITS   USIS. 

NOT  much  has  been  heard  of  saccharine 
since  its  discovery  was  annoonced ;  but 
as  we  continue  to  receive  querlAs  asking  about 
it  and  where  it  can  be  obtained,  the  foUowiag 
particulars  may  be  useful : — 

Saccharine  is  the  body  diaoovered  in  1879  by 
Dr.  Constantino  Fahlberg  when  experimentiDs 
with  the  toluol  sulphamides ;  its  scientific  name 
is  anhydro-ortho-sulphamine-benzoic  acid,  and 
the  formula  is — 

C.H,<  i8^>NH 

It  is  stated  by  the  inventor  to  be  300  timei 
as  sweet  as  sugar,  and  the  only  body  known  of 
such  marked  sweetness.  The  manufacture  <rf 
this  substance  has  been  oonimenced  on  a  bige 
scale  by  the  inventor  and  bis  partners,  trsiisf 
under  the  name  of  Fahlberg*,  List,  and  Co.,  it 
Salhke,  Westerhusen,  near  Ma^ebnrg.  The; 
have  now  commenced  active  operations,  and  will 
be  able  to  supply  saccharine  in  bulk.  Whether 
this  substance  is  destined  to  become  comnoi 
in  those  manufactures  epeoiallj  adapted  ti 
f ood-stuJfs  is  a  question  which  time  only  eaa 
answer ;  but  it  is  advertised  aa  b3ing  of  gntt 
service  to  brewers,  chocolate  and  ciJumana^ 
f aoturers,  and  many  other  porpoees.  Its  absD* 
lute  harmlessness  on  the  animal  system  \m 
been  proved  by  the  highest  medical  anthorititf. 
and  its  importance  for  nse  in  medicine  and 
pharmacy  sufficiently  demonstrated. 

It  is  a  preparation  of  toluene,  the  substym 
found  in  the  light  distillate  of  coal-tar,  sad 
forming  the  principal  portion  of  the  rectified 
product  known  as  50  per  cent,  benzene.  Sacds> 
rine  is  but  little  soluble  in  water.  Pure  wittr 
does  not  dissolve  more  than  about  three-toitli 
of  1  per  centum  of  saccharine.  It  is  bus 
soluble  in  hot  water,  and  may  easily  be  obtaiid 
from  such  a  solution  in  the  crystalline  foa 
Alcohol  dissolves  it  more  readily,  and  sacckt 
rine  becomes  more  soluble  as  the  strength  if 
the  alcohol  is  increased ;  10  i>er  cent,  aloobol 
dissolves  ^  i>er  oenL,  while  absolute  aloohii 
dissolves  just  above  3  per  cent.  The  msTimia 
solubility,  however,  is  when  70  per  oentl  aloriul 
is  employed,  in  which  about  3*1  per  cent  dii- 
solves.  Ether  dissolves  it  readily,  and  its  aoh- 
bility  can  be  increased  at  pleasure  by  the  addi- 
tion of  any  carbonate  of  an  alkali  or  alkalioi 
earth.  The  inventor  states  that  there  are  man; 
uses  to  which  saccharine  may  be  applied, 
Grape  or  starch-sugar  dissolves  saccharine  witk 
facility,  and  may  be  sweetened  by  this  meui 
to  almost  any  degree.  One  or  two  parte  oi 
saccharine  mixed  with  2,000  x>f^t6  of  star^ 
sugar  forms  an  excellent  substitute  for  caa»> 
sug^r  where  body  and  sweetness  are  reqnind. 
When  it  is  desirable  to  produce  a  high  6tgm 
of  sweetness  in  a  comparatively  small  quantit; 
of  substance,  saccharine  may  be  used  vit^ 
advantage,  and  it  may  also  be  employed  ir 
aqueous  and  alcoholic  solutions,  as  in  the  miai- 
facture  of  lemonade,  champagne,  &c. 

The  chemical  nature  of  saccharine  is  fully 
set  out  in  the  specification  of  the  letters  patent. 
No.  6626,  1835,  but  the  patentees,  Fahlb^ud 
List,  have  also  protected  the  invention,  in  oee 
of  its  most  useful  applications,  by  a  subseqiieat 
patent,  in  which  they  say  :  tbe  object  of  our  it* 
vention  is  to  render  less  disag^reeable  the  test 
of  various  organic  alkaloids  used  as  mediciseL 
such  as  quinine,  cinchonine,  strychnine,  nuc- 
phine,  and  others,  and  the  invention  CJfi- 
sists  in  combining  those'  alkaloids  witk 
saccharine.  For  this  purpose  sacchaziiie 
is  dissolved  in  water  or  alcohol,  and  tht 
solution  is  neutralised  by  the  alkaloid  tt 
be  subjected  to  the  treatsoent.  A  oomponnd 
alkaloid  with  the  saccharine  is  thus  formid. 
which  may  be  separated  out  from  the  solntitt 
in  amorphous  or  in  crystalline  state,  and  ia 
which  the  particular  state  of  the  alkaloid  is  fi^ 
less  prominent  than  in  the  sulphate  or  ^ 
hydrochlorate  of  the  same.  If  saccharine  ii 
added  in  excess  to  the  solution  of  the  alkakod 
prepared  as  described,  an  acid  salt  is  focB4 
which  may  also  be  easily  obtained  in  oiyi^ 
line  state,  and  which  posseaeee  still  leie  thii 
I  the  neutral  salt  the  taste  of  the  paxtaUaieid. 
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bMcma  ineoniMiTablf  gnttcT  anil  laore  nugnifiMDt 
when  tha  miuing  parU  aie  built  into  iL 
EmanoD  »*>  of  booka  in  hi*  addnm  on  tbs 

Amrrlean  KhulBr  : 

"  What  ii  the  right  lue  ?  What  ii  the  ooe  end 
which  all  mean)  go  lo  effect  ?  Tbe;  ue  tor  nothine 
but  to  iDipiie,     I   had   better  neTci  aes  a  booli 


than  to  be  vacped  by  ii 


a  olea: 


_    , aatellite  iuitead  of  a  ayitom. 

The  one  thing  in  the  woild  o(  Talus  ia  the  aotire 
■on).  Thia  gvetr  man  ia  entitled  to  ;  thii  even 
mta  cxiDtaina  within  him  ;  althoagh  in  almoit  all 
man  obitmeted  and  aa  jet  nnborn.  The  book,  the 
oollege,  the  whaol  of  art,  the  inatitatioii  of  any 
Und,  atopa  with  aome  paat  ntteranoe  of  genial. 
'  Thii  it  good,'  aay  they;  '  let  tii  bold  by  thii.' 
They  pin  ma  down ;  they  look  baukwaid,  not 
forward.  But  the  eyei  uf  man  are  in  hii  fore- 
head, not  in  hIi  hindhead  ;  man  bopca  :  geoiiu 
louku  forward;  geciai^oreatei." 

Tbe  book  ia  lilce  the  meohanic'a  tool  ;  it  ia  a 
meana  to  an  end  ;  it  giTei  na  the  wiadomaad  the 
tbooght  of  the  good  and  tha  great,  the  wiae  and 
the  lai-aeeing  ;  but  it  muit  be  properly  lued,  or 
all  our  time  and  labour,  onr  patience  and  oni 
expended  energy,  go  for  Daaghti.  Krghtly  lUed, 
oomplementing  the  itody  of  lite,  of  men,  of  nature, 
of  art,  and  of  the  flowing  cnrrenta  of  indoitry  and 

read  with  thought  and  clear  anprebenaioD,  markisK 
•aoh  aentiment  and  each  fact  with  attention; 
digeiHDge»ery  propoiition  thoroughly,  and  giving 
the  antbor  a  carefollj  balaoced  judgment  at  every 
atap,  the  book  becomea  tbe  meani  of  tbe  highest 
onlture  and  of  the  nobleit  training. 

Kiebter,  the  prophet  of  ednoatlon,  in  hia 
"LeTana,  hia  beaatitnl  treatiae  on  education, 
oonoludei  by  aaying, "  Give  natural  pbiluauphy  and 
nataral  hiitory,  utronomy  and  geometry,  and 
abncdant  aapplieaof  '  bread  itudiei '  in  theacboot 
looma  and  laotuie  ruomi  of  your  gyizmaainmi ;  and 
in  aoduing,  you  will  ^ive  your  boya  ten  time*  more 
pleaaare  than  they  will  raoeiTe  from  the  unfolding 
gt  tbe  mnmmy  bandagea  of  the  ancient  graoei  ; 
thna  too  yon  will  Impart  the  oommon  nourishment 
needed  by.  both  the  future  divitiona  of  your 
pnpUa    into    aooa  of    the  rootea    and   eona    of 

With  Bmoraon  we  would  aay :  Give  ub  no  booka, 
if  booka  be  alt.  With  Itiobter  we  would  aay,  aa 
aay  all  onr  witneaiea  againat  the  weakness  ot  the 
older  waya  ;  Give  na  knowledge  of  tbe  worlu  ot 
tbe  Creator,  before  we  laarn  tbe  amaller  waya  of 
hnmanity ;  teach  na  through  tbe  book  of  nature 
before  wu  learn  from  tbe  printed  volume,  rich  aa  it 
may  be  in  the  thought  uf  man.  It  ia  thus  that  we 
would  ameadtheolderayatem  ot  eduoatioa  ;  it  ia 
thaa  that  we  would  better  prepare  the  youth  ot  our 
oonntry  for  tha  work  and  tbe  life  into  which  they 
are  to  enter  ao  aooa  and  with  aunh  diffident  stepi. 
Toaoh  them  to  study  the  world  aa  it  appears  to 
their  aenaea,  and  to  glean  the  rich  barvefi  of  fasti 
andtheweallh  of  knowledge  which  theinveatigation 
ot  the  lawa  and  proceasea  of  nature  gives.  What 
philo«oph6r,howeverkeanof  intellect,  and  howevei 

knowing  nothing  of  nature.eould  givi 
mind  joat  growing  into  form  in  th 
wiadom  and  auch  tbought  as  nature  givea '.' 

Draper,  apeak ing  ot  scieuoe,  ssya:  "For  her 
volume  of  loipiration  is  the    book  oE  nature 
which  tbe  open  aooU  ia  ever  before  tbe  eyes  ot  ei 
man-    Coofrouting  all,  it  needa  no  eocietiea  foi 
diaaeminatioa.      Inhnite     in     eitent,     eternal 
duration,  human  ambition  and  human  fanatic 
have  never  been  able  to  tamper  with  it.    On 
earth  it  ia  illuitrated  by  all  Chat  iamagniQeent 
beautiful  ;  on  tbe  heaveoa  ita  lettera  are  the  ■ 
.    and  worlds."     And  thai  it  ia  the  graodeat  mt 
ot  promotion  of  the  growth  of  the  human  aoul,  at 
well  aa  of  giving  the  world  the  meani  of  aeouti 
that  leiaure  which  ia  indiapcnaable  to   the  opp 
tunity  of  growth.     It  ia  to  pure  icieane  that 
are  bagianing  to  look  for  the  grrateat  •timnloa 
the  mind  that  tha  race  baa  yet  discovered  ;  and 
ia  to  applied  soienoe  that  we  mnat  always  look  1 
the  maana  ot  gaining  all  that   ia  deairabla  in  tl 
world,  as  aiding  the  advancement  of  civiliiati 
It   ia  in  the  ialroduction   of    tbia    elemeol    ii 
edncatioD  mainly  that  the  new  education  becon 
diatingulahed  from  the  old.    Tbe   rdncator  of 
day  who  atudiea  the  work  to  which  ha  ia  to  apply 
himtalf  with  intelligence  and  ooDioieatioas  thought, 
endeaTonrs  to  make  a  oareful  anrvey  of  the  whole 
field  ot  all    human    attainments,  aod   from    the 
iUimitabtsreilmaof  moral,  intellectual,  and  pbyai- 
oal  knowledge    seeks  to  glean  out  such  aa  ia  beat 
adapted   la  tbe  purpoaet  of  hia  vocation — to  th^ 
tiaiaJDgof  the   ucultiea,  tbe   development  ot  all 
thepowera,  the  acquiaition  of  the  moat  profitable 
and  naeful  kauwledge  ;  he  aecka  to  give  to  everi 
growing  soul  auoh  ot  thia   nutriment  aa  will  moai 
efieetively  nonrith  the  intellect  and  the  aool, 

Profeator  liuldwin  Smith,  in  hia  "  Laoturei  o: 
History  " — leotnrea  In  which  are  stored  the  prodnoi 
of  a  lung  and  fruitful  life  devoted  largely  ti 
olaasical  pnrauita — aayi :  "There  are  chaugea  ii 
the  oirenmatancea   and   conditiona   ot    edooatioi 


which  cannot  be  left  ont  of  eight  in  dealing  witli 
■be  generality  ot  mindi.  Great  diacoveriea  hatt 
been  made  by  accident  ;  but  it  ia  an  accidental 
liiisorery,  and  mnat  be  rated  aa  aueb,  if  the  atudiea 
irbicb  were  first  pursued  aa  the  aole  key  to  wisdom 
Lind  knowledge,  now  that  they  have  ceaaed  not  only 
lobethe  lole,  but  the  best,  key  to  wiadom  and 
knowledge,  are  still  the  beat  inttrumenta  of  educa- 
tion." Thia  ia  nuqaeationably  true  ;  but  it  ia 
L'say  to  see,  to-day,  that  i:  is  not  the  whole  truth. 
It  laila  of  the  whole  truth  in  that  it  assnmea  that 
wiadom  and  knowledge,  iu  .the  acholar'a  aenae,  are 
tbe  aole  element*  of  a  complete  and  generooa 
ducation.    Aj  we  ahall  aee,  after  very  little  atudy 


miidcration    of  the    wanta    of   tbe 

iiarts  of  the  bumsn  being  are  inseparably 
ucked,  and  tbe  soul  of  the  sage  cannot  be 
fully  developed  to  ita  higheat  perfection  eioept  iu 
iho  body  of  a  sound  and  hesltby  man.  Further,  aa 
re  bsve  seen  in  tbe  education  which  i>  now  called 
cchnioal,  and  which  has  now  been  brought  here  to 
ligheit  perfection,  the  mutual  influence  of  mind 
.nd  body,  of  intellect  and  of  tha  tactual  faculties, 
I  eaaantial  to  tuncass  in  arary  art,  aa  well  as  to  the 
Dt  of  ail  human  powera.  It 
.nt  of  the  old  into  the  new. 


Humboldt  noticed  the  tendency  of  tbe  acboola 
o  go  on  in  a  beaten  track,  following  a  long 
.atabliahed  routine,  and  held  in  their  mvariahle 
orbits  by  a  force  of  inertia  whiah  aeema  well-nigh 
mvincible,  and  says  :  "  The  thing  ia  iioE  to  let  t£e 
achoola  and  oniversitiea  go  on  in  a  droway  and 

mpotent  routine  ;  the  thing  i>  to  raiu  the 
;uJtnre  of  tbe  nation  ever  higher  and  higher  by 
.heir  means."  It  baa  demanded  all  the  infloenoe  ot 
.be  gresteat  minda,  acting  through  generstioua,  to 
•nable  ni  to  break  clear  of  tbe  oonaervatiam  which 

IBB  held  ns  ao  long  in  chains,  and  to  eatabliah  a 
:iew  education  that  ia  freed  from  ahaoklea,  and 
Lvhieb  may  give  ua,  all  and  each,   just  that  edn- 


ar 


SUte— foritiitheSUtewhioli  . 

edne^icQi— to  siwo  aaoh  a  hboui^  « 
I  youth  to  rije  aiboTO  tba^eiawkJA 
hia  life  ataru  him  on  hia  jonmoy.  Bat  it  ■  en- 
dent  that  it  is  folly  to  ednoaita  the  /onth  vkaa 
1  probably  to  b«  that  of  an  aitiAB  aa  if  ia 
to  be  probably  a  gentleman  of  wnUh  at 
e,  aimply  beeaoae,  hara  and  tfaert  ooa  UMKf 
honssnd  such  may  pouibly  find  nae  tar  i 
igher  range  of  intallootnal  atody.    The  i 

----n       4in*»nn*i*1>   fnr     Altr     OOnnbTT-     DM 

upon  a  lib 

weaithieat  ma  are  ak«n 

old  auperatition  tliat  rioliea  bring  the  privilai 
.)f  idling  iu   auoh  a  btiay   world  ■■  thia,  aadtb 
wealthiest  among 
'leir  boya  naefnl 
Upplementing  a    - 


mplete  developmi 


g  that  work  may  lie. 
only  ia  a  country  like  ours,  in  which  the 
j)eople  have  the  power  to  proclaim  what  are  their 
— da  and  to  demand  that  they  be  considered,  or 
I  oonntry  like  old  France  or  modern  Germany, 
._  wbicb  the  olaaaea  having  control  of  the 
{iducationalayatEma  bave  tbe  privilege  of  calling 
[o  their  aid  the  wisdom  of  the  wiaeaC  of  their 
fellow  citiieus  or  fellow  aubjecta,  and  have  the 
power  of  acting  uuimpeded  by  conaervatiam  or  by 
t^he  ignorant  prejudines  ot  the  vulgar,  thstaucha 
revolution   could   be  eSect«d  either    promptly  or 

M  the  Marquis  of  Worcester  demanded,  aucb  aa  the 
philosopher  Deacartet  proposed,  auch  aa  VancBuaon 
ind  b'roebel,  eaoh  in  hia  way,  working  at  pointi 
tit  remote  the  oue  from  tbe  other,  began  within 
che  century.     It  ii  thia  revolntion  that  we  And  of 

pis  inly  to-day  and  here. 

Education  abould  evidently  fit  each  individual 
most  elfecCively  fur  the  life  work  that  may  he  ex- 
pected with  reasonable  probability  to  open  la  him, 
to  give  him  the  mesnaot  preserving  himaelt  froni 
danger  of  aotleting  and  want,  ot  securing  a  com- 
petence for  himaelf  and  lafety  against  poverty  foi 
hia  family,  of  gaining  aome  leiaure  fSr  tbougbl 
and  tor  enjoyment,  and  aome  opportunity  of  taking 
advantage  of  tbe  good  fortune  which  baa  bei  ' 
ia  coming  into  tha  world  at  thia  advanced  peri 
its  biatory.  It  ahonld  fit  him  to  perform  all  th» 
dutiea  of  the  oitiien,  ot  the  head  of  a  family, 

friend,  and  a ach  as  he  owes  himaelf   Co   per 

every  duty  which  he  owes  to  himaelf,  to  hia  family, 
to  the  nation,  to  the  race.  In  tbe  light  ot  such  i 
definition,  we  may  atudy  the  form  which  ia  beai 

Were  it  poiaible  to  atudy  tbe  future  of  each  in, 
dividual,  it  would  be  eaay  to  lay  what  would  bi 

thia  cannot  be  dona,  and  ws  mnat  do  aa  we  would 
in  any  other  attempt  to  meat  ill-defined  oonditiona. 
We  muBt  take  a  courae  dictated  by  tbe  probabili- 
tiea  ot  tbe  caae.  For  the  man  or  woman  who  hae 
wealth,  and  for  whom  a  life  of  leisure  ia  probable, 
we  may  atudy  bow  to  give  a  gymnastic  training 
that  will  give  the  mind  as  well  as  tbe  body  ita  be>>. 
and  moat  aymmetiiosl  development.  For  the  lifi' 
of  a  person  who  mnaC  work  tor  a  livinir,  we  mua; 
prepare  anch  a  training  aa  will,  while  giving  ak 
mnch  of  this  gymnastic  culture  aa  may  be  prac- 
ticable, provide  with  ..'ertainty  and  eRiciency   a() 

make  him  capable  of 
I  tQat  work  witb  fair  prospect  of  auccaaa, 
make  him  aecnre  against  poverty  firat, 
it  give  tbe  leas  essential,  though 
ipoTtant,  elemanta  of  the  general 
education  aeoond.  For  the  average  citiien,  manus! 
training  and  trade  education  are  the  neoesaariea  of 
life,  while  the  langnagea  and  the  literatures  and 
the  aciencea,  ao  tar  as  they  are  not  contributory  to 
hia  ttctanieal  training,  are  for  him  luiuriea.  We 
may  also  pat  it  down  aa  one  of  the  datiea  of  tha 


oal  or  trade 

J'here  are  two  principal  olaaaea  vnongthcpaopls 
for  whom  we  muat  provide  adnoatioD:  the  at 
(lompriaes  those  who  are,  by  n«tnr»lpowoia  and  iy 
lation,  fitted  for  inteHaatnal  pniaaila.  Tka 
comprehends  those,  in  Taat  majoiiiy.aan 
„.v  ,-1  aware,  who  have  tbe  oonatrnctive  icaltiM 
moat  highly  developed,  Thtta  it  ia  at  once  evidM 
'ist,  where  a  youth  baa  ahown  a  decided  bant  ia 
tbar  direction,  hia  eduoatiou  abonid  be  modiU 
accordance  witb  tbe  talent  ao  exhibited.  B«, 
hichever  oonrae  ia  finally  to  bo  adopted,  it  ■ 
iviona  that  the  proper  firat  atep  U  tubegiabf 
training  together  mind  ai>d  body  to  give  faaiiity  ri 
mental  and  of  phyaioal  aotiun,  and  I  whM 
propose  in  every  uae  the  adoption  rf 
manual  training,  and  teaahing  the  nie  li 
Che  familiar  tools  of  the  oommon  tndM. 
Ii  it  were  oertain  that  the  child  woald  icni 
oeed  to  oace  for  himaelf,  It  might  powblj' 
be  well  to  content  tbemaelvea  with  giving  Um  ha 
gymnsatic  eierciaaa  only.  But  the  aon  ot  a  Ungnir 
be  compelled  to  earn  hia  bread  by  the  sweat  ol  ka 
brow,  and  the  prinoee  of  royal  hooaea  are  wiadj 
taught  tradea,  Kvary  son  of  an  Ameriaao  eina 
'lould  be  at  least  aa  well  oared  for,  and  maaBl 
raining  ia  coming  rapidly  to  be  reoogniaed  as  mt 
I  the  divisions  of  every  well-ordered  cnrricola 
1  tbe  primary  soboola. 
But  this'        ■    ■'      " 


One   of   the   wiaeat   and 
very  great  author! 

treatisea  on  that  aubjeot  when  aoting 
commissioner  of  the  United  States  to  the  Viesai 
International  Bihibition  of  1873,  the  late  Dl 
8egnia,  once  aent  mea  paper  written  by  hioiHlI,B 
which  he  deacribed  a  case  of  extraordinary  iourca 
in  thia  connection,  and  ona  which  ia  wonderfsUj 
anggeative  to  him  who  ia  aeeking  the  best  metM 
of  raising  our  youth  toward  the  heavens  thiua^ 
education  and  training  of  bia  facnltiea.  IstU 
paper  ha  deacribes  one  ot  those  aingnlar  nerfov 
ailmeata  which  so  often  present  themselves  lothi 
phynician,  snd  gives  an  account  of  ita  treataentb; 
a  novice  in  medicine,  but  a  genius  in  what  I  mif 
be  allowed  to  call  Intuitive  pathulogy.  It  was  i 
woman,  of  course,  who  performed  the  mirads. 

He  saya  that  a  child  waa  bom  to  healthy  andii- 
telligent  psrenta,  and  until  aixmonth*otage,waiiBe 
of  tha  most  perfect  and  moat  beaatif  ol  of  tualtb;, 
hearty  children.  But,  at  that  age,  in  oooaeqiuwa 
of  aome  digeative  irritation  probably,  it  waa  tiui 
with  oonvuleioni,  and  a  paraJyaia  of  the  left  aideif 
the  body  and  limbs  waa  produoed.  lu  face  W 
the  bright,  intelligent  axpreasion  formerly  nitml 
to  it,  and  it  was  unable  to  uae  ita  limbs  on  ths  lab 
aide.  In  this  condition  ic  remained  until  six  jeta 
of  age,  when  a  young  lady,  a  friend  of  the  fatnilT, 
visiting  the  house,  beeame  greaUy  inlereaWd  ii 
the  caae,  and  persuaded  heraelf  that  she  might,)? 
careful  training,  enable  the  ohild  to  regain  the  Biiiti 
CakiQg  up  her  residence  in  tbe  tamilj, 


eierciaing  the  diaabled  limba  and  teaching  Ai 
little  one  to  uae  them  tor  all  the  pnrpos«  at  in 
yonng  life.  A  marvelloua  change  took  place.  Tbt 
child  recovered  the  use  of  ita  limbs,  and  waa  aUa, 
st  the  end  ot  tbe  year,  to  handle  them  about  ■ 
well  aa  could  any  other  child  of  ita  age.  But  a 
atill  mure  wonderful  reault,  and  ■  most  unaipMid 
cue,  was  brought  about  at  the  same  time.  Tbi 
child'!  face  regained  its  natural  and  inlelligeM 
eipresaion,  and,  most  wonderful  of  all,  it  once  Bute 
became  a  bright  and  active-minded  creature,  sad 
was  restored  to  its  mother  hardly  leas  perfeitit 
form,  feature,  and  mind    than     before   the  catw- 

vVaa  there  ever  a  more  oonviacing  prmt  of  tha 
mutual  interdependence  of  the  mind  and  the  iKijf 
What  a  revelation  ia  this  of  the  inSnence  ot  auod 

Does  it  not  show  with  absolnte  oertainty  thai  tta 
healthy  mind  most  have  reaidenoe  in  the  haattt} 
body,  and  that  tbe  perfection  ot  the  body  ia  flsa- 
tial  to  the  beat  action  of  tha  mind,  >^  arcs  la  llM 
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Id  •implj  Tnin  tbsm.  If  I  tnin  to 
tha  bruoh  of  Hiaooe  thit  ii  mj  ovd  pnnait, 
phfiis),  I  find  that  iC  i*.  bj  ths  iDUonbl*  rnlw 
of  (be  Ddianoe  uid  Art  DeputmcuL  (Bt  up  ubi- 
tnrily  ioto  two  'iBbjMtj'— (1)  haat,  Mnni 
ud  light ;  Bnd  (2)  eleottiein  «aa  ma^attinu  If 
I  get  togetber,  Mj,  a  olau  of  appreotioH  fiom  the 
•ptioat  workiaopi  of  Londoo,  aod  teaoh  them 
optioi,  01  If  I  get  a  dau  of  jonng  engineeri  and 
teaoh  them  heat,  then  by  the  rnlei  of  the  Soieoc* 
and  Art  Department  thii  ii  not  teohaical  edanatioD 
at  all ;  there  U  no  grant  for  taeh  teachiag.  If  I 
teach  the  optioiaai  what  they  do  not  want,  heat 
and  BEoaitioa,  aa  well  a>  their  optioa,  then  I  aai 
giving  tbem  teohnioal  initraotion.  Or  I  may  teach 
theip  bnilding  inatmotion,  or  geology,  oc  loologj, 
or  naval  architeotnra  (not  that  I  know  aDything  of 
theae  branohea  of  nienoe),  and  1  am  equally  giviiig 
them  technioal  iaittnotioD,  for  theae  are  anbjeeta 
*  preioribed  '  ai  iuoh  by  the  SoieDoe  and  Art  De- 
partment ;  bat  directly  I  uttle  downtoteaahtheae 
apprentiflea  the  optioa  that  they  want  to  know — 
the  one  labjeot  that  ia  technical  to  their  IndaatTy— 
I  am  DO  longer  giving  teahoioal  initrnotion  ai  de- 
fined by  thia  BUI,  Another  oonaequenoe  of  thia 
arbitrary  pieioiiption  of  tbTaeaeiaDaeaia  one  'aab- 
ject'  ia  that,  in  the  highait  itage,  no  one  of  the 
three  oan  be  thoroughly  uaght,  a  amatteting  of 
eaoh  being  the  reqoiaite  thin^  to  proonre  pHatng 
ef  the  ezamtaation  and  payment  on  ite  reiulta. 
Again,  the  regulaCiona  of  the  Saienoa  and  Art  De- 
putmeat  make  it  impoiaible,  in  every  aohool 
working  nnder  its  Bobeme,  for  more  than  two  pie- 
ictibed  anbjeeta  to  be  tanght  on  the  lame  day  (nz- 
eapt  SatnrtlHya).  They  alio  pnt  a  preminm  npon 
quantity  of  teaching  aa  againit  qoality— firat,  by 
atopping  payment  on  reanlu  if  theatodent  iaolever 
enough  to  take  hononn,  unleas  he  hai  previonaly 
gone  through  the  examinational  mill  of  paaaing  in 
a  more  elementary  atage  in  a  preoediag  year ;  and, 
aecondlf,  by  tefoaing  to  reoogniae  the  value  of  any 
further  teaching  la  a  Btadent  who  baa  onoa  paaaecl 
Um  (o-oalled  honouia  atage  of  the  preaoriI>ed  ei- 
uoinatlons.  As  an  additional  absurdity,  it  may  be 
mentioned  that  the  Soience  and  Art  Department 
noogniaea  aa  a  teiaher  qaalihsd  to  teaob  and  earn 
payment  in  any  and  every  one  of  the  preaoribed 
BDbjecta  of  teehnieal  instraation  every  persan  who 
holOa  a  degree  frrm  an  English  University, 
whether  it  be  Master  of  Arts  of  Oxford  or  Bachelor 
at  Theology  of  Durham.  Thia  wUl  never  do  in  a 
aoheme  of  national  technical  ednsation,  in  which 
the  one    important  thing,  ao  far  aa  aeleotlan  of 

with  the  technical  reqniiemenU  of  the  reapeotive 
industries  which  their  teaching  i*  to  benefit.  Un- 
fortnuately,  it  ia  true  that  the  vaat  majority  of  the 
•eience  teaohera  nnder  the  Soienoe  and  Art  Depart- 
ment are  not  in  thia  poaiciun,  bat  ace  Bchoolmaaten 
who  have  in  a  moat  praiaewunhy  way,  and  in  many 
aaaea    by    the    help  of  the   Science  and  Art  De- 

with  one  or  two  of  the  acienoes.  Excel- 
lent though  the  original  idea  of  the  ScieDoc 
and  Art  Department  may  have  been,  it  haa 
•ertainly  reanlted  in  a  vast  a  mo  ant  of  inperGeial 
and  book-learnt  acience  being  Caught,  and  in  the 
development  of  a  vaat  array  oC  little  textbooka 
apeoially  dcaigned  la  cram  atndenU  with  the 
minimum  of  knowledge  leouiBite  to  earn  a  irrant 
by  paasing    the   Soulb 


Indnatnea  ahonld  batntnad  aaide  to  the  helot  work 
of  earning  payment  on  reanlta  in  the  preenribad 
routine  of  the  Soienoe  and  Art  Department  aa  at 
prwent  conatltntod.  Barely  it  ia  not  too  muah  to 
aak  that,  h  a  neoeatary  anteoedent  to  the  paaaing 
of  thia  Bill,  soma  pledge  be  given  bv  Govemmr— 


ot^nl  maohineaforantting  uidi _ 

He  haa  alw    introdnawl   imprond  matboda  Im 
patting  the  links  together. 

For  more  than  tw«B^  jemrt  afUt  Mr.  BouUier'a 
vlalt,  nothing  waa  dona  with  IwUier-llnk  beltioi 
of  thia  Bill,  soma  pledge  be  given  bv  Qovemment    fa  this  oountry.  In  18S3,howBTar,  Mr.  h.  W.  HalL 
that  Che  Departmant  (^  Snianoa  and  Art  ahall  be    Qf  jf gvark,  H. J,  patentod  a  link  Mlt,  oompoatd  of 
Itaalf  reformed."  taatber  and  ata^  Unki.    Hia  method  vai  to  pliee 

^_^____^^^_  a  ateal  link  after  every  third  or  faartb  loatber  ana, 

■ ■  ■■■-  in  order  to  itnuigthen  the  belt.    In  praetioal  aia 

this  belt  waa  found  to  be  rary  dafeotiTa,  beeaiae 

LINK  BELTIMG.*  the  leather  links  loDn  atretohBd,  and  thua  all  th. 

maB    old   saying  that  "there  is  nothing  new    '^^  "^  "?  »",5""  *•' '^\!:5r'2^'?ik^u:e^t: 

1     nnder  the  ann"  may   weU    b.   applTed  to    'train  aomliig  """  °P°"„,^  •^^^^ff^^^" 

lZuieV'7i^arr.:'eLpSen^:d"h^Uong"ga';i"h  J"  '"^  »  Chioago  ^'.^25?  iSt^heU 

amall  Ie«her  llnl^  lin.  and  *in.  long  by  Jin.  wide.  !»*«"'  '^.""■?"  "?'•  °'  »'?J^  liiS^wii 

Theae  U^a  had  two  amall  h^e.  «5"i  duUnoea  ^^•.  'X'to^the^hS.'.'^ja".!^  ?i- 

apart,  and  wore  loined  with  iron  bolte,  whioh  were  "'■™i  ■""""    ,  ""' ,"";,"     ™    -t.*.   ___i__j  i, 

.a.,  th.  .u  d,«.  ..11.,  .i^tauif.  sS'.t.»..  Tr.Sf'iS.^sn.'S™! 

the  bolta  intD  pieoM  by  fciBtion,  *ad  thas  ruiacd 
the  bait.  Therefore  thia  patest  prarad  a  failut 
also.  After  all  these  failoraaitfall  toonrlwu 
improve  thaaa  bella  ao  that  thmf  nuy 
worked  auooaaafolly * '"-  •-^ 


i  by  many  taatinuminU  which 


Fig.  1. 

iurfaoa,  and  in  that  way  forming  a  belt  antiraly  of 
leather  linki.  Ur.  Bonllier's  idea  was  to  econo- 
miae  ;  he,  therefore,  uCillaed  the  material  left  over 
from  the  manufacture  of  flat  belting.  He  per- 
fected his  belt  and  came  to  this  oonntn  ia  IS62, 
when  he  patented  the  article  here  and  tried  to 
intioduoa  It.  At  first  it  prodnoed  quite  a  sensa- 
tion, and  many  teata  were  mude  ;  but  it  waa  soon 


all  in 
aervioa,  aa  ia  provi 
wa  have  reoeived. 

Our  aniweaa  with  theae  belts  haa  bMB  ■■■^^ 
prising  that  we  think  we  bava  foomd,  at  laM,  the 
long  looked  for  "mieeing  link,"  not  in  ""l^ 
winiem,"  however,  but  in  the  bdting  line.  Wt 
propheay  a  great  fntaie  for  theaa  belta  in  ths 
Doontry.  How  have  we  attained  anali  tueetmt 
Firat :  We  found  that  Ronlllei  made  a  miMake  ia 
nalng  leather  oSal  aa,  in  the  lioka  of  an  trwi  ehtia, 
if  one  link  is  weak  or  defective,  the  whole  chain  ■ 
worthleu,  so  in  link  belts,  if  on*  or  two  links  an 
weak  or  made  of  poor  material,  the  whole  bell  ■ 
afieoted  by  them.  It  ia  therefore  of  vital  n- 
porUnoa  that  only  the  beat  and  moat  aolid  leathn 


r.^x. 


..  -..i  stretch  and  break.  Theee  tfainga  are  li 
great  imDortanca,  and  are  the  prineipu  iaa«ai 
lor  the  '  failnrea  of  all  former  eflCBle.  Tkt 
leather  whioh  RooHler  need  waa  atiS,  hard,  sad 
huaky.  He  believed  that  the  harder  the  link  iti 
greater  ita  tenaile  atrength,  bnt  npon  aotnaltaa 
thia  waa  toond  to  be  a  fatal  error.  Oar  leatlur 
linka  are  aatarmted  with  a  mixture  of  talio*. 
neatafoot  oil,  i<i.  Tbia  makea  tbem  very  pUsbli 
and  inoreaaea  theii  tuagbneas,  ao  that  they  ■ill 
stand  a  strain  three  times  aa  great  aa  a  pieM<il 
hard  rolled  aole  leather.  In  manof  acturing  tbn 
belt,  the  joining  together  is  important.     The  '  ~'~ 


r>t«ly  ai 


LC 


osington  e 
1    by  mei 


r  worked  constitute  thi 

sound  material  for  a  technical  rdncation.  For  the 
textbook  and  the  schoolmaater  who  has  learnt,  the 
true  modem  technical  education  aubatitutea  the 
laboratory  and  the  inetiuotor  who  haa  worked. 
Thia  the  Science  and  Art  Department  haa  yet  to 
diioover.  In  aaying  this  I  am  aaying  natbing  In 
disparagement  uf  the  extremely  able  ataQ  ot  ad- 
DiniatratoiB  at  Suutb  Kenaiugton  j  they  know 
their  own  wuck:  I  believe  they  do  it  well,  and 
that  they  honeatly  endeavour  to  promote  what  they 
think  to  be  ita  UBefolnesa  to  the  nation.  If  thi^ 
oan  break  with  old  traditiona,  take  up  new  blLHMl, 
and  Bhow  themaelvea  able  to  come  into  toacb  wiib 
local  reqniremcnta,  then  all  may  yet  be  well.  But 
••iling 


found  that  Roulliei 


better  suited  to  Bngli _. 

These  belts  ars  now  largely  used  in  England,  many 
good  improvements  have  been  made  in  them,  and 
slmoat  every  belt  maker  in  (ireBt  BriUin  manu- 
factures them.    Mr.  Jabei'Oldlield,  of  tilaagow, 


e  all-t( 


fermm 


e  ia  regarded  by  aome  of  it 


tape  of  the  past  may 
is  at  the  butt 
which  thia  me  I 

"  Thanka  to  the  mnniBcence  of  the  City  Gnilda, 
.i--=j  Technical  Collage,  wl  -■-  '  ■■ —  "--  ' 

IF  i  bed 


1,  has  ni 


It  pay  mi 


tabyre 


n  fur  ai 
nltsil 


'anbjeata '  ( 

alliance  between  the  teaching  in 
elasaes  and  the  eiami  national 
partment  would  be  undesirable- 
standard  raiaeO,     ilut  it  wonld  be  an  aril  du' 
the  students  uf  the  Technical  College,  for  its  '. 

tad  I  beJiere  for  iba  quality  of  the  .__ _ 

wbiat  it  mSordi,  when  Che  energisa  now  devoted  to 


the*  TechniaStiniVeietii'  at  Sew  Y«k. 


the  outer  linka  countsraunk,  to  admit  the  bUL 
Then  the  most  valuable  improvement  of  all  is  ua 
"American  joint"  (see  Fig.  1).  By  olose  iDt|»^ 
tion  you  will  observe  that  it  iaabaolntely  neeeaair 
to  uae  half-length  bolta  tor  the  width  of  widt 
I  leather  link  belta.  Examine  Figi.  2  and  3.  li 
I  the  latter  you  will  notice  one  length  of  boll  pluM 
on  a  round-faced  pulley.  That  belt  must  eithti 
.  band  or  break,  and  in  any  caae  it  will  not  gira 
eatiafaction ;  but,  on  the  other  hand,  euaiia 
Kig.  ■! ;  here  two  half-length  bolM  are  used,  sal 
ingenicualy  joined  in  the  centre.  It  gives  jtf 
pliability  enough  Co  lay  the  belt  flat  upon  tit 
pulley.  We  experimented  for  aoma  time  bcfon 
perfeoCing  thia  important  improvement.  We  alN 
touk  out  four  patenCa  for  aiSarent  methods  of 
joining,  but  abandoned  them  all  and  adopted  tM 
■■American  joint"  ayatem  (Pig.  1)  aa  the  mcA 
efficient,  aimple,  and  reliable.  It  gives  the  beliu 
nn broken  Sat  surface,  and  ii  far  auperioi  toaoj- 
thing  so  far  introduced  for  that  pnrpuae. 

We  have  not  stopped  at  fiat  link  belting,  bit 
have  turned  onr  attention  to  maanfacCuriog  nriiad 
aolid  leather  link  belting,  and  believe  that  wehaii 
almosC  atuined  perfection  in  that  line.  At  ii« 
illnatrationa  clearly  sbov,  there  is  quite  a  demsid 
for  inch  and  upward  aolid  round  belting,  and  ibt 
difficulty  always  baa  been  to  join  aucb  a  beb 
together.  All  ateel  hooka,  ito.,  do  nut  aeen  to 
aatisfy.  This,  onr  new  iDveacioa,  is  so  simple  ths: 
it  hardly  needs  explanation.  A  bell  oC  this  kiod 
can  be  taken  apart  in  a  abort  time,  and  ahoriened^ 
lenglhaued  at  plsaaure. 

In  answer  to  queationa,  Mr.  Schieren  said  that 
the  link  belta  do  better  for  alow  than  for  hifii 
apeedsi  but  are  well  adapted  wherever  belta  sn 
run  half-cToased,  or  what  ia  termed  qoarter  Ian. 
when  it  ia  difficult  to  make  flat  belu  lie  perfecl^y 
even  on  the  pulleya.  Theae  link  Ulta,  bowwet, 
cover  the  entire  face  of  the  pulley.  Xr.  Siliena 
alao  aMIed  that  the  linked  belta  aosld  b«  mfk 
tborougbly  waterproof. 
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ohinged  to  mit  the  ideBSot  otUeri  without  intetfer. 
ing  with  tbe  ociutiuottoa  or  prlDoiplea  ot  the 
nuohlDB. 


THE    N£W    SLEUEHTS. 

THE  following  rBmaiks  by  Mr.  A.  E.  TaltoD, 
eitncted  from  a  paper  in  ymiirt,  msjr  be  oC 
luterMt  ia  oaanection  with  Che  anaonncement  of 
the  diicoTety  of  lo  oiBDy  nrw  elementa  : — 

It  ii  now  De»rly  twelve  moQthi  alDds  tho  oheroi- 
oal  world  wu  agitated  lif  Ibe  memorable  depar- 
taro  mule  by  ifr.  Crookei,  in  his  addreai  to  the 
Chemical  Seotioa  of  the  Biitiih  Auociatioti,  in 
■ttenpCiDS  to  tnnilate  into  Ungiiigo  ttaoughu 
whieh  had  been  ineaiatibly  foroed  home  tc  '' 
mioda  ol  man;  men  of  ki'odco  u  to  the  in 
cleno;  of  the  theorie*  of  out  modem  chei 
philoiDpliy  to  HDOOunt  for  the  preience  in  oar  i 
of  tliote   iibjeoU  of  ever^iucreuiiig   interest 


CoatfiEopura 


Ir  with   th< 

ied  on  by  tfaeBs  and  oi 

Dra.  KrUu  and  Nilaiai,  who 


work   which   hu 
er  eipetimentei  , 

of»oandiaaviaDmin      ' 
have  been  engaged 


>lBr»blj  largj  . 
containing  rare  esrthi, 
work  ot  a  aimilar  nature,  »u%j  u..<i  ..»■/  uu 
in  the  Btrichre  of , the  (ierman  Chemioia  I 
TeinlM  of  tbe  highest  intsrcBt,  not  oaly  cod! 
the  conclntiona  above  refeiied  tj),  but  anno 
that,  "ia  place  o£  the  rare  metala  erbiu 
minm,  thnlinm,  didymium,  ni^d  tamocium,  n 
now  aooept  tbe  exiateuce  of  more  th^n 
clemeuu/ 

Coniideiing  the  interot  whioh  Mr.  Cr 
■ddiCBKS  have  called  foitb,  and  the  im] 
beaiing  of  Ihia  concern poraneuas  work  upon 
jeot  of  aach   paramou"*    ■ '      "- 


uf  the 


prinoiplea  of  ohemistry,  i' 

fave' 

The    minerals    examined    ^   ...    _, __ 

thoiit*  from  Brerig  and  Arendal,  in  the  province 
tt  Chriitiansand,  uf  wUbleriCe  ftom  Urevig,  cerite 
from  BaatDils,  tergosonite  from  Arendal  and 
Ytteiby,  anil  of  euienite  from  Uiiteiil  and  Aren- 
dal. The  Qitratea  of  Che  eacthi  contained  in  these 
minaiali  gave  very  beaotiful  absorption-apectca, 
»nd  a  preciie  meaiuremont  of  the  positions  of  the 
liaai  and  bands  in  theie  apeetni  rsBulted  in  tbe 
■nrpiiaiag  observation  that  in  oertaia  ntinBriOs  only 
k  patticalar  few  of  the  absorption- bands  of  the 
aitratei  of  some  of  tbs  rire  earths  ware  visible ; 
thsi,  only  one  line  out  of  all  the  lines  oonsidered 
to  belong  to  the  nilrala  of  hoimimn,  the  metal 
which  Soret  called  X,  was  visible  in  an;  Intensity 
In  the  apeotram  of  tba  oitratei  from  thorite  of 
BraTig  i  moreover,  this  particular  line  ia  but  iuaig- 
OiGcant,  among  many  much  more  intense,  in  tbe 
■unal  spectrum  of  the  nitrate  uf  holmium.  The 
more  intense  lines  were  either  not  at  all  or  only 
faintly  Tiaible  in  the  spectrum  of  thorite  of  Bievig ; 
hcDee  it  is  concluded  that  boret'a  X  must  ccnsiat  uE 
«t  least  two  ingredients,  of  which  una  is  found  free 
in  thorite  of  Brevig,  and  gives  this  one  line  uf 
wave-length  4-2S  7. 

In  these  obaervalions  a  singlo  CiP  prism  of  dis- 
persion A  —  U,  =  -I'  18'  was  preferred,  inaimucb 
u  weak  haet  or  bands  cannot  be  distinctly  teea 
with  more  dispersion,  and  the  position  of  maximum 


■cope  was  fitted  witi 

wave-lengths,  so  th 

be  abecktd  by  fatni 

Ten  years  ago  Ihc 


Itlie  position 
liiEuuIttofii 


lof  tl 


present  observations  tbe   ubt 
nan   prove   that   all 
nitrates  give  absotpti 


the  whole  of 

bium  earths  were  ooneideced 

!  oiidea  of  acandiuBi,  ytter- 
m,  terbium,  holmium,  and 
rich  data  farniehed  by  the 


^rbiun 


s   belie' 


they 
>iides  of 


what  light  the  worker*  in  .SMokholm  have  thrown 
Upon  the  nature  of  some  of  the  remainder. 

M.  Ijeooq  de  Boisbandran  showed  that  by  frac- 
Uonationof  .Sirel's  X  two  new  lubBtancea  were 
arrived  at,  which  he  named  holmium  and  dyepro- 
aiumj  but  these  ara  now  shown  to  be  themselves 
Dompoqnd,  for  one  p,irt  of  dyoprosinm  is  not  pre- 
■ant  in  thorite  of  Urevig  or  oarite  of  Uastniis, 
although  presBot  iu  the  miiture  called  X ;  in  fact, 
da  Buisbandran'a  dysprosium  lines  Uyo,  Dyfi,  and 
Djt  are  lonnd  to  belong  to  threa  different  ele- 
ments j  and  tbe  other  oonititnent,  the  holmium  uf 
tie  Boisbandran,  ia  probably  mads  up  of  no  less 
than  tour  distinct  cumpuuents. 

Wb  ara  now  aojustomed  to  diatingnish  as  erbium 
that  body  whose  nitist«  eolulion  Bihibita,  in  addi- 
tion Ui  a  large  number  of  ' 


G13'l  and  6^4-7  respectively,  of 
id  tba  moat  latenae.  But  in  k 
ataab  gretter  dillenace 


•  of  y 


ioh  the  foi 

lite  of  Hitlero 

»hovta,  one  bein  j  ex- 


tremely Btrong,  while  the  other  is  bsrely  visible  ; 
tberefore  here  again  tha  observers  coniider  I ' 
selves  in  tace  of  at  least  two  elements,  Ef. 
Erfj,  one  giving  5J3  1  and  the  other  C 5-1- 7.  I 
over,  they  have  Huc^ceeded  in  separating  thi 
almost  completely  by  a  method  of  fractionation 
aimilar  to  that  employed  by  Mr.  Crookes. 

Cleve,  in  1S7?,  gave  tha  name  uf  thulium  to  the 
metal  whose  oxide  formed  the  strongest  base  pre- 
sent in  tbe  miitnre  of  erbium  earths ;  and  iU  salts, 
aceordinc  to  Thalbn,  exhibit  two  absorption-bands. 
Hg4-0  and  i6b%  of  which  the  former  is  the  mosl 
intense.  Again,  the  variations  are  found  to  be  toe 
great  for  the  supposition  of  a  singlo  earth  to  b( 
tenable,  one  line  being  entirely  absent  in  fergn- 
eonita  and  thorite  of  Arendal,  while  the  other  is 
strong;  henue  thulium  must  alto  consist  of  two 
ingredients,  Tmn  and  Tm>3. 

The  ohtervatiOQS  with  regard  to  didymium 
all  the  more  iaterestiDg  as  entirely  oonnrming 
Crookes's  statements,  and  Drs.    KiUsa  and  Ni 
even  go  fnrther  In  proviog  either  that  onr  interpre- 
tations of  the  indications  of  epectram  analysis  are 
grossly  wrong,  or  that  didymium  is  composed  of 
not  less  than  niue  distinat  elements.   Dr.  Aaer  von 
Welsbach'a  symbols  for  praseodymium  and  neody- 
minm,  the  two  constituents  of  didymium  which 
he  actually  separated,  ate  discarded,  and  the  same 
nomi^nelature  adopted  as  in  the  case  ut  holmium. 

The  name  samarium  was  given  by  M.  ds  Bois- 
baudran  to  an  eleiaeut  identical  witb  Marignao's 
Y^,  an  ingiadient  of  the  old  didymium.  The 
nitrate  of  this  metal  gives  seven  absorption-bands 
according  to  Thalcnj  but  it  is  surpiiaing  that  in 
thorite  and  enxenite  of  Arendal  tbe  line4It;-7  ia 
tolerably  strong,  and  even  very  strong,  without 
another  samarium  line  Is  be  seen  in  the  spectrum ; 
the  conclnslon  is  inevitable  that  there  mast  ba  in 
this  substance  a  constituent  wbose  nitrate  gives  the 
line  4)6-7,  and  to  tbia  tbe  name  Smn  is  given,  alt 

ther  samarium  lines  being  provisionally^appoeBd 

1  twlong  to  Sm^. 
The  main  result  of  this  aplendid  work,  therefore, 

ppears   to   be  that,  instead  of  holmium,  erbium, 

dlon  KrUss  and  Nilson,  recognise  the  existence 
f  at  least  twenty-two  new  elements,  the  fal«  of 
ime  of  which  may  be,  in  the  near  future,  to  be 
ibjected  to  Btill  furlher  subdivision.  If  we  add 
>  these  the  results  previously  obtained  by  Uc. 
Croukea  with  respect  to  yttrinm,  the  astannding 
evelation  is  presented  to  na  that,  instead  ot  six, 
ve  find  ourselves  in  faoe  uf  Iwenty-sevan,  or  a 
ilear  gain  of  at  least  twenty-one  new  elements. 
But   now  comes  the  vital  question— Ar«  these 

moleoolar  aggregsliona  ot  the  atoms  ot  a  few,  as 

suggested   by   Mr.  Crookes?      It  certainly  seems 

very  rsmarkable  tbatsolargsannmber  of  dements 

sboold   be   orowded    together    about    tha   central 

ies  of  the  periodic  system,  and  we  appear  to 

ve  a  repetition  of  the  same  phenomenon,  in  a 

ich  intensified  degree,  as  obtaina  in  the  casss  ot 

dium.  and  of  iridium,  osmium,  and  platinum.     It 


ay,  bo« 


r,  ba  int. 


Bsthigln 


imber  that  this  preoise  stata  ot  things  was 
id  by  MeadelejeS  himself  {A<m.  Chtm.  Pharm. 
Kuppl.  i,  p.  lai«),  and  in  no  way  militates  against 

■■- oiement  theory.     Krllss  and  Nilson,  rather 

>bliged  to  have  reooutsa  to  the  introduo- 
tion    of    new    or  auxiliary    theories  of  spectrum 
efer  to  rest  upon  the  simpler  and  appa- 
I  straightforward  assumption  that  these 

are  indeed  ion,ijiJt  new  elemenu.  The 

thia   view  will  doubtless   be  strongly 

contested  ;  but  in  any  case  the  result  appears  likely 

I  eqnally  striking  ;  for,  if  future  work  shows 

ant  ot  Bcaordanac  with  facts,  then  an  entirely 

field   of  research   has  been  opened,  and  the 

generally  accepted  ideas  ot  tbe  structure  of  matter 

~  1st  of   necesaity  undergo  a  eumplete  metsmor- 


THE    SCIBNCB    OF    TEE    TEA- 
KETTLE.' 

fTlHE  boiling  of  water,  olthoogh  a  very  oommon 

from  a  scicDtifio  point  ot  view.  In  a  metallic  tea- 
kettle tbe  operatiun  cannot  well  ha  observed  ;  but 
■'  —  inbstitute  a  beaker  or  flask  of  thin  glass, 
--  -ied  by  chemists,  we  can  study  tbe  pro- 


la  ot  el 


alliti 


lolved  by  tbe  water.  'aII  ordinary  water  contains 
more  or  less  of  this  dissolved  air,  whioh  escapes 
irben  the  temperature  is  raised.  B;  removing  the 
atmospheric  preasura  with  an  air-pump,  the  air 
will  escape  at  ordinary  tamperatores  ;  and,  on  the 
ither  hand,  by  increasing  the  pressure,  it  may  be 


mads  to  diasDlveagreateramoiuit,  at  in  tba  nsscf 

ordinary  aoda-water,  wbich  is  nothing  bat  walo 
charged  with  oarboDio-acid  gaa  under  a  lu|k 
pressure.  The  familiar  "  i '  '""  "  ''  •■■-  ■" 
kettle  is  due  to  this  escape  ol 

ItwecontiL .... 

be  noticed  till  It  leaebes  213*  F.,  when  bnbhli.  . 
steam  will  begin  to  fotm  at  tfas  bottom  of  the 
vessel.  At  first  these  will  be  eondmsed  as  thef 
rise  into  the  coaler  water  above,  but  in  a  short 
time  will  pass  entirely  through  it,  and  esi^ape  truii 

there  has  been  no  Dhange  ot  couipoaition  ;  steam  at 
well  as  water  is  made  up  of  bydroeen  and  oxygen 
gasset.  It  is  a  purely  eAjiiiitii  difference;  tba 
moleDules,or  particles,  of  the  water  being  drivos 
apart  by  tbe  repulsiva  toree  of  bast  to  form  steam, 
like  the  andden  scattering  of  a  awaim  of  bees. 

Under  tbe  nsnal  pressure  of  the  atmospheit 
water  is  changed  into  steam  at  tbe  t«mperatiirt 
given  above  ;  but  if  we  reduce  thia  prtasnrr,  cither 
aMificially  or  by  asoendinga  mountain,  the  boiliDC- 
poinC  becomes  lower.  It  will  fall  appToiimatelj 
1-7'  for  every  flOOtt.  that  we  rise  troco  tie  sea-leiel, 
correspondioetoa  fall  of  one  inch  at  the  baromelst, 
or  a  rodnction  of  a  half-pound  of  preasore  to  ifcs 
sqaare  inch.  Honsekeepera  say  that  when  the 
water  in  the  tea-krttle  boils  away  rapidly,  it  is  a 
sign  ot  rain,  and  it  is  true  that,  under  the  lo* 
atmospheric  pressure  which  usoally  preocdts  a 
storm,  tbe  water  wonli  boil  at  aioEaewhat  lova 
temperature ;  but  it  it  doubtful  if  tha  diSirtaee 
would  be  very  perceptible.  Under  aa  incieasei 
pressure,  on  the  contrary,  water  may  be  heated  far 
above  2ie°witbout  boiling,  to  a  boiler  in  wkid 
there  is  a  steam  pressure  o(  loalb.  the  tempetatai* 
ot  the  boiling  water  is  3J9-4°. 

If  tbe  water  contains  aubtanoea  in  aoIaUon.  the 
boiling-point  is  raised ;  if  saturated  with  oomnun 
salt,  for  instance,  tbe  temperature  of  tha  boUiif 
liquid  ia  23S\  If  pure  water  ia  planed  in  a  amucth 
glass  vessel  chemically  dean,  it  can  be  baated  U 
iid'  before  ebnllition  comcaenaes  ;  uid  M.  DelM 
found  that  when  previonaly  freed  frgm  the  do- 
solved  air  and  heated  in  a  glass  flaak  with  a  lo(i| 
neck,  its  temperature  oonld  be  nsluMl  to  2--I4'',  wbts 

ere  is  no  danger  iu  thia  ooourriiig  under  ordinsij 
ditiona,  aa  tha  roogh  aurfaoea  of  the  kilchei 
nsils  would  always  oaose  tbe  water  in  then  u* 
1  at  the  standard  temperature, 
Vben  water  once  begina  to  boil  it  ia  impossiblt 
.  Jaisa  its  tamperature  any  higher  ;  aU  excesiaf 
heat  is  absorbed  by  the  escaping  ateam  as  to-callid 
'"'  ~"  '""'.,  and  la  given  out  again  when  it  eee- 


from 


avisibla  1 


kVhat   we  do  aee  are  til 

drops  o(  water  into  whioh  the  steam  cot- 

denacs  on  coming  into  the  ouul  siir.  If  we  biil 
water  in  a  glass  tiask  we  shall  notice  that  nolhiai 
~an  be  seen  in  the  interior  ;  and,  by  abeerving  tlis 
team  escaping  from  a  kettle  we  shall  notice  Ihit 
here  is  quite  a  distance  between  tbe  end  uf  ibt 
punt  and  the  point  where  the-  clond  becumia 
isible.  This  cloud  of  steaui  is  uf  eiacilv  ib* 
ame  nature  as  tba  clouds  which  float  in  the  sky. 
.nd  are  formed  by  the  condensation  in  the  tul 
ipper  regions  of  the  steam  or  aqueous  vapour  pri- 

The  power  of  dissolving  aubstanoes  which  wild 
laisesses  is  greatly  increased  by  heating  to  x\a 
wiling  point ;  tor  thia  reason  hot  water  is  nieJ  ill 
-uakingtsaor  colEee,  lo  extract  the  stimnlalingsul 
flavouring  substances  from  the  leaf  or  berry,  sol 
in  Boup-mahing,  where  a  large  proportion  of  tha 
nutritive  elements  ot  tho  meat  enter  into  solntioa. 
la  boiling  vegetables  the  hot  water  with  whict 
they  are  permeated  so  acts  apou  their  hard  asd 
tough  conatituents  aa  to  render  them  soft  and  lUJ 
of  iudig.-stion. 

The  "fur,"  or  stony  sabstance  which  is  ate* 
deposited  on  tbe  interior  of  the  kettle,  it  usually 
carbonate  ot  lime.  This  subatance  is  somewfail 
aoluble  in  water  containing  carbonic  acid  gas.  bs< 


n-watet  for  filling    t 


TECHNICAL  EXCELLENCE  IV 
PHOTOaRAPHY.' 

THERE  has  been  a  sort  of  fashion  imoofi! 
some  writers  on  photography  to  speak  las 
slighting,  indeed  almost  coutemptDoas.  msnad'' 
wbat  is  called  technical  eioellaaea.  It  has  boa 
Bomelimes  assumed  that  obtaining  eiosUesiM  ii 
wbat  they  refer  lo  as  the  mer* ' — '--< '-—^ 
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SCIENIinG   N£W8. 


THE  defttli  IB  anuonnced  of  another  of  the 
old  railway  pioneeia  ia  the  person  of  Kr. 
William  Baiker  Bnddicom,  who  was  bom  at 
LiTBrpool  in  ISlC.  lie  was  apprentioed  at  bd 
early  Eige  to  Mather,  Diion,  and  Co.,  of  Liver- 
pool. In  1331;,  at  the  ag-e  of  20,  he  was  appointed 
ied<lent  engineer  on  Uia  Manchester  and  Liver- 
pool Bulway,  and  dnring  the  time  he  was  so 
employed  oariied  out  many  important  works. 
In  1838  he  was  appointi>d  engineer  on  the  joint 
Glas^w,  Greenock,  and  Paisley  Railway,  where 
be  remained  till  IS40,  when  he  was  made  loco- 
motive superintendent  of  the  Grand  Junction 
Railway.  In  l!i4l  he  was  called  to  France  by 
Hr.  Joseph  Locke  to  erect  works  near  Ronen 
for  the  parpose  of  constructing'  the  rolling 
■tock  for  the  Paris  and  Konen  Eailway,  and  1^ 
held  the  contract  for  working  that  railway  till 
I860.  Hb  was  oonnected  with  Messrs.  Itratsey 
and  other*  in  making  the  celebrated  Belleganie 
tannel  on  the  Lyons  and  Geneva  line,  and  also 
in  constructing  and  working  the  temporary 
MontCeoisUountain  Railway  on  Fell's  system, 
the  Soathem  railwaja,  and  Maremma  Rail- 
wayaof  Italy.  Inl84;  the  dignity  of  Chevalier 
of  the  Legion  of  Honour  was  conferred  upon 
him  by  Louis  Philippe  for  (listing niched  :er- 
vices  rendered  by  him  to  mechBuiual  industry 
in  France.  In  Ipiil  he  retired  from  the  piactioe 
of  his  profession. 

The  death  is  also  annoonced  of  Hr.  William 
Hall,  a  well-known  builder  of  the  famous  Aber- 
deen clippetB  in  the  days  before  steam  had 
annmed  the  lead.  Mr.  Uall  had  reached  the 
npe  age  of  eighty- one  jetus. 

Dr.  Charles  Ran,  curator  of  the  Archxolcgi- 
ml  Department  of  the  National  Museum,  Waah- 


The  following  is  the  programme  of  the  Man- 
cheater  meeting  of  the  British  Association  :^ 
Wednesday,  Aug.  31,  Fresident'sAddress.inthe 
Free  Trade  Hall,  at  8  p.m.  Thursday,  Sept.  1, 
Sectional  Meetings,  U  a.m.  to  3  p.m. ;  conver- 
sazione at  the  Royal  Jubilee  Exhibition,  by  in- 
Titition  of  the  Executive  Committee  of  the 
Exhibition,  7.30  to  11  p.m.  Friday,  Sept.  2, 
Sectional  Meetings,  11  a.m.  to  3  p.m. ;  lecture 
by  Prof.  H.  B.  Dixon,  F.R.S.,  on  '•  The  Rate  of 
Exploaion  in  GaKS,"  in  the  Free  Trade  Hall,  at 
R30  p.m.  Satntday,  Sept.  3,  Bectional  Meet- 
ings 11  »-m.  to  1  p.m. ;  eicnraions  ;  lecture  to 
working  men  by  Prof.  George  Forbes,  F.R.S., 
on  "  Electric  Lighting,"  in  the  Free  Trade  Hall, 
at  B  p-ro.  Monday,  Sept,  j.  Sectional  Meeting, 
ll.»jn.to3p.m, ;  lecture  by  Colonel  BirFmacis 
de  Winton,  K.C.M.G,,  RA.,  on  '"  Eipi orations 
in  Central  Africa,"  in  the  Free  Trade  Hall,  at 
8.30  p.m.  Tuesday,  Sept.  6^  Sectional  Meetings, 
11  ajn.  to  3.  p.m. ;  conversazioiie  at  the  Town 
Ball,  by  invitation  of  the  JIayor  of  J;anches- 
ter.  Wednesday,  Sept.  7,  General  Meet'ng  in 
the  Chemistry  Lecture  Theatre  of  Owen's  Col- 
lege, at  2.3(1  p.m.  Thursday,  Sept,  P,  exoni^sions. 
Hore  than  a  thousaad  members  of  the  Associa- 
tion have  expreeeed  their  intention  of  being 
present,  and  many  names  have  already  been  re- 
oeived  of  ladies  and  gentlemen  who  will  be 
■nociates  or  new  members. 

Tlie  accounts  of  the  Inventions  ^hibitioD 
]iave  been  published  at  last,  and  fron:  Uiem  we 
leanithat  the  receipt*  were  £2H. 403,  among 
which  the  following  were  the  principal  items  : 
—Admissions,  £H0,&2j  ;  rojalties  from  the  re- 
freshment contctors  and  others,  £18,fi27  ; 
pnblioati.-ms,  .i9,5S0  ;  realisation  of  boildinga 
and  plant  (Colonial  and  Indian  Eihibition 
1886),  £16,325  ;  surplus  fund  from  the  Health 
Exhibition  of  18S1.  iSo.TlC.  On  theotherside 
the  following  am  tbi  the  most  interesting  items 
of  expenditure  :— Buildiogj,  £3n  778  ■  rent 
£4,126,  including  £3,000  to  the  Royal  Albert 
Hall  Corporation  ;  working  of  electric  exhibits 
and  electric  hgbting,  £37,521  ;  garden  illumina- 
tiona,  £9,213  ;  lighting  the  water  gardens  and 
illuminated  fountains,  £3,107  ;  motive  power 
for  the  machinery  eihibits,  £H,818  ;  salaries  of 
the  offioialg,  £6,219  ;  wages  of  the  servants 
*18,ej5  ;  publications,  £10,823;  advertisements, 
*H,arO  ;  reception  and  delivery  of  exhibits, 
£G,230  ;  medals  and  diplomas,  £3,078  -  music 
£17,030,  including  £10,133  for  the  military 
bsads^  and  £e,U'd  for  the  Stratus  orchestra  ; 


The  eihibition  of  £52  10<>.  a  year,  tenable  for 
three  yearB,  givfn  by  the  Worshipful  Company 
of  Clothworkers  fcr  the  encouragembnt  of  thi 
study  of  physical  science,  open  to  the  competi 
tion  of  persons  who  intend  to  commence  resi 
dence  as  non-oollegiate  students  at  Cambridge, 
or  as  unattached  students  of  the  University  of 
Oxford,  has  been  awarded  to  W.  French,  of 
Chesterton,  near  Cambridge. 

Several  accoants  of  the  recent  balloon  ascent 
in  France  have  appeared  in  the  daily  papers, 
but  until  a  report  duly  certiQed  has  been  made 
and  veriGed  bysome  scientific  body,itwillbe  as 
well  to  take  them  with  the  usual  caution.  One 
paper  says  the  aeronauts  ascended  to  a  height 
of  70,000  metres  !  The  ^ea-serpent  and  the  big 
gooseberry  are  lalber  too  stale  in  these  latter 
days,  so  the  latest  excitement  is  an  attempt  to 
cross  the  Atlantic  in  a  balloon. 

On  a  par  with  other  statements  recently  made 
in  Parisisthatof  M.Pierre  Delcoort  that  most 
of  the  butter  cold  in  Paris  is  largely  composed 
of  fatty  river  scum  which  has  been  collected  at 
the  mouths  of  the  great  drains  that  bring  the 
sewage  of  the  city  down  to  the  Seine.  M.  Uel- 
court  deliberately  states  that  there  are  specu- 
lative and  energelic  [.ersoDB  who  follow  the 
butter-tasters  on  their  rounds  in  the  central 
market,  and  carefully  oolleut  the  butter  which 
has  been  tasted  after  it  has  left  the  mouths  of 
the  offioials.  This  refuse  is  sold  to  the  peram- 
bulating or  stationary  fried-potato  vendors,  to 
the  ai/rMCD  makers  of  pancakes  and  fritters,  to 
the  simmerere  of  fried  iiBh,  and  to  poor  people 
who  look  for  cheapness  and  quantity  before 
high  prices  and  rare  quality.  He  also  points  out 
that  everything  used  in  Paris  as  tooa  is  holdl; 
and  nnblushingJy  adulterated.  Bread  has 
been  made  with  old  worm-eaten  sea  biscuits 
and  damaged  Soar,  and  it  has  in  this  way 
caused  an  epidemic  of  typhoid  fever  more  than 
Green  baricote,  looking  in  the  market 
quite  plump  and  fresh,  have  been  made  out  of 
old  vegetables,  which  hate  been  steeped  in 
water,  caused  to  swell,  and  then  coloured  by 
chemical  means.  New  green  peas  have  been 
manufactured  out  of  old  grey  ones  coloured 
with  verdigris.  Wine  is  nude  chemically,  the 
necessity  cf  infusing  the  essence  of  grapes  into 
it  being  absolutely  ignored,  and  the  very  corks 
rhich  are  put  into  the  bottles  of  popular 
intages.  both  real  and  sham,  have  been  picked 
p  out  of  the  river. 

M.  4.1phonBe  de  Candolle  holds  that  he  has 
estah  lisbed  as  certain,  by  his  researches  into  the 
heredity  of  thecolonrof  the  eyes,  the  facts  that 
en  have  a  Inger  proportion  of  brown  eyes 
men  ;  that  where  both  parents  have  ejea 
of  the  same  colour  the  chances  are  eighty-eight 

twelve  that  the  children  who  arrive  at  the 
age  of  ten  years  (when  the  colours  of  the  eyes 
ire  fixed)  wiill  have  eyes  of  the  same  colour ; 
and  that  where  the  parents  have  eyes  of  dif- 
ferent colours  the  chances  are  fifty-five  to  forty- 
~n  favour  of  brown  as  against  blue  or  grey 
tor  the  children.  In  a  paper  in  the  Iterue 
(i'/.MfSi-n/Ki^yie  he  pursues  the  inquiry  into  the 
relation  of  the  brown  and  blonde  types  to  health, 
and  claims  as  highly  probable  a  enperiority 
for  the  brown  type.  He  suggests  mure  exact 
observation  in  order  to  obtain  evidence  for  or 
against  this  view,  that  furnished  by  Dr.  Baxter's 
great  collection  of  statistics  of  the  recruits  in 
the  American  War  of  Secession  being  favourable 
to  it. 

For  the  examination  for  the  L.L.A.  diploma 

I  St.  Andrews.  iiU7  ladies  entered  this  year,  as 

compared    with    H'Jl    in   1b8G.      Eighty-tbree 

having  passed  in  the  full  number  of  subjects 

required  for  the  diploma,  are  entitled  to  receive 

Four    new  subjects   have   been   added  for 

i— viz.,  ssthetios,  the  theory  and  history  of 

art.  the  theory  and  history  of  music,  and 

geography  ;  and  candidates  have  now  a  choice 

of  20  different  subjects. 

Theaeceraityfor  breathing  fresh  airis recog- 
nised as  a  fact  known  to  the  human  race  from 
the  earliest  times;  but  it  has  always  been  much 
of  a  puzzle  why  cats,  birds,  and  other  animals 
invariably  bury  their  respiratory  machirery 
in  fur  or  leathers  when  tbey  go  to  sleep. 
Dr.  Ricbardsoi.  in  making  some  experiments 
on  the  respiration  of  animals,  has  found  that  in 
cnirenta  of  pore  oxygen  different  aoimali  are 


affected  in  diverse  mumera.  acatne&aiUa 
cat,  dog,  guinea-pig,  uid  pifccc  »«m  aaai 
and  rendered  faverich  by  it  :  t-iiei*  .aiir:  lai 
frog)  showed  no  such  eStxr:.:'—  i:  =<aicc 
was  narcotism  prodnoed  to  l-ctx  *•  t»ri™ 
was  freshly  supplied  in  tzeadlj  :=l.  U 
soma  later  experimenta,  bowtver.  ^  tnan 
economise  the  oxjg^en,  tbe  g*f-  ofvr  J»miit 
through  the  chambers  in  wiiii  li*  aciBili 
were  placed,  was  collected,  i-zziiisc  Zrx^jn- 
ducts  of  respiration,  and  tfct^  r::;;  .jcc  w  iht 
animals  again.  Entirely  di£«i>E=:  zieaIb  *n 
now  obtained  :  the  fntga  rtn=fcii±c  kLI  -a- 
affected,  but  the  warm-bloodt«  ■-  -m«allae- 
came  drowsy.  With  time  tl.=  r--itj>  ouaM 
deeper,  the  breathing  alower.  a=ii=r-jj-.k 
third  psssags  of  the  oxvgti  ;ir;-if3  '!■ 
chambers  the  pigeons  ceased  -<3  ~n»~«.  ba 
removing  the  animala  from  1^  i"  a'"f*-r  tha 
pigeon  was  found  to  be  dea^.  tAftc^t  i-e;ifdii 
tow  minutes  longer  and  lh«ii.  diec.  is  ^>J  ui 
rabbit  recovered.  The  cxplu^at:  _i  cf  y*  iil- 
oordance  in  the  resnlts  of  lie  eirlier  cxpcd- 
mentera  follow*  from  liiemt  rc=-ali».  t^ectpiet- 
sant  and  narcotic  BCLioD  having  cice:;  oUuvtl 
in  those  casea  where  tbe  coo'i^iionj  of  eipeii. 
meat  led  to  the  reinbalation  of  tbe  oxygen.  Iks 
caute  of  ihe  phenomenon,  however,  a  t,j  m 
means  clear.  The  oxygen  ciii  not  ttxm  m  ion 
suffered  any  other  chartge  in  pro^vrty  -  ;t  sn^ 
Bnp[;orted  combustion  uz.d  tee  r<:7-f::»-.;(a  oj 
uold.blooded  animal*;  and  wtes  su^fccted  la 
a  brush  discharge  from  a  ictra  .;,'  peinl 
connected  with  the  poiitive_  co:;.iii.-ar  of 
a  frictional  eleclric»l  ir.arhii.e.  .i  liMt 
its  narcotising  power  and  ri»aaie>l  :t^  c^aarat 
of  an  excitant  on  warm-bjooied  ar-tra.T-  Ha 
subject  is  worth  a  good  ileal  of  f sn^  is- 
sa  ligation. 

M.  Davanne,  the  French  cbemi^^  has  oSend 
_  prize  of  a  thousand  trancf  for  a  pito'-ug^six 
plate  giving  the  advantages  of  both  geiaj* 
and  oollodion.  The  main  conditioaf  are  fnai 
iplicity  in  the  operations,  oambiiied  wi:a  tk 
greatest  sensibility.  The  prooe^dei  ten:  ii 
competition  should  be  fully  described  bi  I. 
Davanne,  French  Fhotogrsphic  Society.  ^■I'.Bia 
Louis  ie  Grand,  Paria.  NegBtivef  a!ni  prjui 
should  accompany  the  descnptioiu.  aad  dx 
last  day  for  receiving  them   is    Dcvcmber  11, 

By  warrant  under  the  Qncea*»  npn  maninL 
letters  patent  nnder  the  Grea:  Sc»l  ot  tht 
United  Kingdom  have  been  iasoed  fnndn{* 
supplemental  charter  to  the  '"^'^' "•■>•"  ol 
Civil  Engineers,  extending  the  {Mwcr  :■;<  acqaiit 
and  hold  lands  from  £  I  .i.".".' — as  in  the  vr.g-JJ^ 
charter  of  1828 — to  £!>,UU'.<  annci&l  valne. 

Several  of  the  French  i»ilir%r  c^spania 
and  other  public  bodies  have  resolved  ita  hariL{ 
their  printing  done  on  green  inft^ad  of  whix 
paper.  The  reason  for  the  alteration  it  that 
they  beLeve  the  oombinaiian  uf  wtii>-  papa 
with  black  characlers  endangers  the  tyeti|^I 
of  their  workpeople.  Black  on  ^re^n  ha?  aln;' 
been  recognised  as  a  g-ood  combination,  tsi 
many  railway  tickets  ore  eo  pr:nTed. 

Applications  to  share  in  tae  Gorcmmeiit 
-  of  £4.000  for  the  promotion  of  tcienufe 


archn. 


oLhtr 


the  Roval  Society,  Rariin^ion  lldui^.  befits 
Sept.  30.  They  mnet  be  written  on  prinwJ 
forms,    and   bo  duly    labelled    ■■Govertmtal 


Tbe    Oapiteiona    Otukdis.  —  Pel   a 

canaie  behind  a  buttle,  picKie  jar.  »;  an 
ibject  having  a  potitbed  »iitl>ce,  then 
'oartelf  at  aboat  l:Cia.  from  the  ubJKt,  ■,: 
tides  tha  fisme  of  the  candle  froct  yoo.  ai 


[liaguith«i,  in  eoD>e<lutE 


'    of    I 


ot-i« 


Ling  aaar  tbe  Same.     With  ■ 

ildboard  of  the  width  of  the  i 

would    be    impouible.      This    expcriaicnt  ku  s 

iterput  that  tau  been  i>..iitmDni>it«<i  to  m  bv 

U.  Haruand,  of  Paris.     T.^e  tvo  botll«>.  imMxt 

id  puee  tbem  alongude  uf  each  .luitr.  H 

e  a  apace  ot  tin.   DelWEeD  ihem.    Fu.t 

the  candle  opposite  this  apace,   and.  pre* erviaf -.M 

lisunoe  as  before  between  y..'ar  o<.  atk  ud 

idle,  blow  Birongl;  agaiDti  tne  ''■— -     }ijl 

only  will  tbe  latter  nut  be  eztingaulied.  bat  it  sill 

'ightly  toward  yon,  »■  it  IktvafttlMtdMt 

L     Tuii  pbenumeaoD,  wnieb  m  "-'f™ 

seeding,  udae  to  tha  fact  ikaiHRf^ 

la  air  cannot  paaa  betweca  the  bvtiia,  ii 

Ouwi    aruund    their    aitaiur  and   ntUM  u  A* 

Operator,— i>  Cierckiiir. 
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OMI  CMaODBblf  einnt  >  luger  iQitnmsnt  to  do 
more  in  plmnatuy  datul  or  in  diTidin;;  olou  doable 
■t&n,  ezoaptwhsi*  too  faint  for 


It  i(  TsiT  •eldom  tb»t  kh  j  api 

give  Jium  pretty  nwoltB  ai  a  bin.,  loi  Jftrgi 

lot  Bzbibit  din*  eiaept  when 

«it«nt  la  to  render  tlii 


Gin.  wil 


ik  pretty 
tioo*  ot  the  Btmoaphi 


AHATBUS  HBTAZ.  POUHSINa. 

[ST786.]— Let  me  aaj  to  oar  fonnding 

thit  the  boxes  may  be  of  anj  shape,  very  often 
■qnere,  end  D*a  be  made  ot  wood,  firmly  nailed  at 
the  oomeri,  a  imall  strip  of  wood  Jin.  aqnare 
Diiled  jnaide  to  keep  sand  from  falling  ont.  and  no 
baeki  are  needed,  and  no  hole  ia  needed 

ean  put  a  hole 

o  bottom  one  for  gate  , 
any  length  of  time  withoat 
eimer  eriocanac,  onarcoal,  or  plumbago,  and  if 
jonr  oastiap  are  to  be  polished,  they  will  be  reiy 
mooh  eleaner.  Plumbago  is  nsed  to  give  a  Gae 
akin  for  eaatinn  that  are  not  ta  be  poliahed,  and  it 
iaverydear;  na-"-----' ■-  -'- -1—^  — 


yon  oan 


top  flask 


to  lepara..  , 

lifted  aea-aand,  dry ;  and  if  yon 
oan  get  it  from  fieah  water,  lo  mueh  the  better. 
This  ia  the  beat  sand  yon  eau  make  oore  of,  with  a 
little  gnm.  Soar,  or  peuueal  added. 

I  ihall  be  glad  tQ  give  any  iafarEaation  on  any 
of  the  varioua  biannhee  of  moulding  to  any  of 
"  Oon  "  if  tbey  juat  aay  what  they  want. 

Oaat  Iron. 

■XBBOISBS    IN     FBAOTIOAI,    ABTBO- 
HOm-  BOS  BBaUrNBB8.-VI. 

(Condudtd from  page  b&S.) 

[37736.]— Bbbob  of  Setting  of  Declina- 
tion Asia  WITH  Refebehcb  to  Pol&b 

AXIS. 
Dae  to  the  twQ  axel  not  being  at  right  anglea  to 
eacb  other. 
To  determine  the  error. 
(1)  B;  mean*  of  the  Spirit  lerel. 

[FOBH  BgUATOBIAL  6.] 

Apph  the  le>el  to  the  Deolination  aiia,  tale- 
•aope  Bast,  and  lerel  the  axis. 

Note  the  reading  of  the  hoar  eirole  (d,). 

Move  the  tcleaoope  to  the  other  aide  ot  the  Polar 
axis  and  ■gainleTel,  note  the  reading,  and  aublraot 
12  houn  (9.).  (Add  2i  lod^it  the  Ternier  passea 
Zero  in  moving  the  teleaoope  from  one  poeition  to 
the  Other,  and  oorreot  both  readinga  for  Collimation 
error,  it  anyO 

Then  half  the  dlSerenos  of  the  two  leodinga, 
!(<£.  ~  d,)  -i-  the  tangent  of  the  latitode  of  the 
plaoe  =  the  error  expreaaed  Id  time. 

If  ±  the  angle  between  teleaoope  end  of  deolina- 

tion  and  polar  axis  ia  '''"°''- 
aonte. 

Find  the  Talae  of  }(d„  -  d,). 

Divide  thia  by  tan.  latitude  of  place,  giving  the 
error  in  time,  teleaoope  Eaat. 

Unltipty  by  15  to  expresa  this  in  aro  (^). 
Eqnatoriat  6. 


1  Bbboh  is  Sbttiko  o 


Dbclination 


Nams  of  Star. 

h.    m.    a. 
Deelinatlon. 

Ditto.  ditto.  E  (<f,)  * 

d.  -  d,  = 
h.    m. 
Sid.  Time  at    2Dd  obaerration 

Ditto         lat    ditto  (t|)= 


)\- 


Com  pater. 
(S)  By  obaervation  of  a  atar  of  high  Deelina- 

[FOBM  EQUATOaiAL  fi.] 
Obselre  a  itar  ot  high   Deolination,  telei 
Bait. 

Note  the  readingof  the  boat  circle  (dr)  wbe 
Btar  ia  in  the  centre  of  the  field,  and  alto  the  time 
by  the  clock  (I,). 
Jfaro  tie  teleKopt   to   the  other  aide  of  the 


Polar  axia,  again  note  the  reading,  and  sab- 
tiaot  12  boora  (d«),  and  also  note  the  time  (t,). 
(Add  S4  honra  to  d„  if  the  Temier  paaaes  Zero  in 

noving  the  teleaoope  fi —    — *'         *"   """ 

ither,  and  oorreot  both 
<rcoi,  if  any.} 

Then  bait  the  difference  of  the  two  readings, 
I  (dv  ~  d.)  —  half  the  difference  of  the  timea, 
i(t,  —  t,)  ~  the  tangent  of  the  deolination  star  n 
d.  -d,)-(t,-t|)  ^    ^^   ^^j    eipreeeed   in 


1  reading!  for  Collimation 


Divide  the  qnotien 

Multiply  by  15  to  I 
To  oorreot  thii  er 
li>t,  which  ia  not  ol 
(1)  With  a  level. 
Apply  the    error 


means  of  adjustment 

,  latitade  of  place  i^ 
aign  to  the  reading  d.. 
aorreeted  reading  and 


IB  alter  1 


>ring  the  Dedi 
I  steadily  i 
]gles  at  the  juni 


It  la  applied  after  being  mnUdpUad  by  (hs  la>- 
gent  of  the  declination  of  tha  itai,  to  tlw  bm  etaria 
reading,  teleaoope  Eaat,  aoooTding  to  ita  aign. 

If  the  telescope  ia  West,  ohange  the  aign. 

In  Betting  the  oircle  in  order  to  flBdiaotjart, 
^ply  the  error  with  a  olunge  of  dgB. 

i.-To  appin  tkt  foregoing  CorreeiioM. 

(1)  To  an  otwervation  in  OeolinatiiM. 
Apply  u  to  the  obierved  deolination. 

(2)  To  an  obaervation  in  R.A,  . 
Multiply  X  and  y  respeotiTelj  by  Ma  ilanlinstaM 

and  tan.  deolination  of  objeot. 
Divide  by  lb  to  bring  tha  piadnnta  intelte 

^<fd  z,  S„  0,  to  the  honr  oirdle  reading. 

EqaKtoruJ  7. 

Fob  Fisdiko  the  R.A.  and  Dec  oi  ai 

Object. 

[Appliauiori  of  Uncorredtd  Errors.) 
Deol.  index  error  (e)  =         ""Tdiliipe  bU. 
Honr  oircle  ditto  (i)  =     St»r 
Collimation  error  (x)  =    Deal,  oirole 


0  by  tbe  I 


liied  din 
■cagh  the  angl. 
ilinaCion  pointed  I 
tndo  of  Che  plaoe. 

■ladft  Error  of  Boar  Circle. 
t  to  the  vernier  of  the  oirole 


1  vertical  poei- 
of  the  proper 

on  of  the  azia 
hoar  circle  la 

leacope  =  lati- 


eridian 


pointing 
'6  when  the  teleaoope'i*  pointing  in'plane 


To  determine  the  error. 

(1)  By  a  apirit  level. 

Place  tbe  level  on  the  'deolination  lazia  and 
level  it. 

Then,  aaanming  the  srrora  v  and  5f  oorreoted, 
the  telescope  ia  in  the  meridian,  and  the  honr  oirole 
ihoold  read  Zero.    If  not,  —  the  reading  ia  the 


(«)  E 


*£)-. 


he  Sidereal  Time 
reading.  If  not 
-  circle  reading  - 


al  Time  of  the  plaoe. 
reading,    and   Sidereal 

tbe  R.A.of  atarsboald 


r  ASi>  Applicatiok    i 


which  readers  pri 

cSl^'at'on  error  I 
with  reference 


leadinga  of  poai- 
the  readings  ot  the 


with  the  secant  of  tbe  decli- 


If  the  t«leBcope  ia  pointing  South  ot  the  Pole, 
and  ia  Beat  of  the  pier,  and  the  error  ia  P"*'  '"* 


he  telescope  ia  Weat. 
It  ia  applied  after  being  multiplied  by  the  at 
f  the  dedinatioB  of   the   alar,  to  tbe  hour  c 


reading,  telescope  Bast. 

It  tbe  telescope  ia  Weai,,  L-uaugs  iud  ugu. 

In  setting  the  circle  in  order  to  find  an  objeot, 
apply  the  error  with  a  change  of  aign. 

a -Error  </  Axe,  (y). 

lie  e&ect  {6i)  varies  with  the  tangent  of  the  deoli- 
nation of  the  star. 

If  the  teleaoope  ia  paintiag   South  of  tbe   Pole, 

when  Baat  of  the  pier,  and  tha  error  ia  ^^ — ' 

,  _  negative 

the  hour  cirole  reada  too 


the  telescope  is  West. 


DecL  olrela  reading 
True  deoL  ( J) 


Hoar  eirds  reading 

+  e,  +9,  =  diet. 
put  meridian  (D) 


(T)J 


Pboblemb    in    the    Ubk    of    thb    Bqci- 

TORE  A  L. 

L— 7d    lel    the    Telacape    on  an    Otged  qfbm 

DedinalMit  a»d  B^. 

1.  In  deellnation. 

Apply  tha  index  error  (e),  with  ita  aign  chaa(^ 
to  the  deolination. 
See  the  vernier  to  this  raadiDg.('>) 

2.  Right  Asceuaion. 

Subtract  the  given  R.A.  from  the  Sidereal  tiw 
(+21  hours  if  neoeaaary],  giving  the  hoar  aifk 
from  the  meridian. 

Apply  tha  index  errxjr  (r),  with  iU  aign  chiafJ, 
'-  ■-  -IT  angle. 


II.— Tojfnd  tluDecHnatlo 
By  a  single  observation  i 


B.A.  ofanOlre. 
le  Sidereal  thaa. 

Eqcatobial  I.J 
Bring  the  object  to  the  oentre  of  the  field. 
?lote  the  time  by  the  Sidereal  olook. 
Read  both  the  oirolea. 

Correct  the  observed  reading  of  deal  ins  tiaa  fa 
index  error,  giving  the  true  decliiiation. 

Correct  the    honr  oirole   tor   the  efieot  of  &• 

Subtract  tbe  corrected  reading   from  the  tiai 
corrected  for  clock  error  and  rate. 
Bemainder  ^^  R.A.  of  object.(°) 
("jTobe   perfectly -- - 


Tilereadia) 

1  m&y  generallj 


sfibhualisk. 

[27737.]— The  vary  able  letter  (27689,  p.  MS) 
ly  your  oorreapondent,  Jamea   V,  R.  "  "- 


the  remarkable 
"Spiritualism  must  be  inveatigated  h) 
acience."  &c.  Well,  I  have  resid  Mr.  Sdiwau'i 
letter,  but  cannot  find  a  tiuie  of  "  aoientific '  ia- 
vestigation  oonUined  in  it.  Hr.  Schwann  maii^ 
£nd a  fault  with  science  for  not  ioveaCigatingtliii 
supereensuODS  doccaln,  this  anparasiaaaaa  ^lJ1rti^ 
iam.  But  in  the  name  of  "  oommon  "  saoae  ho* 
>r  only  belonging  tothesi- 

above  and  bey  on 

axiom  that  "  ml 

With  wbat^  by  what  maana  doaa  Mr.  ai*a»« 

want  us  to  inveatigate  aomeUling  whioh  is  bapw 

or  "  supra,"  ontaida  our  EonMa  7    I  onafsB  mj  i*' 


gMGUaH  MKOHAMIO  ASD  WORLD  OF  BOIENOK  i  Ko.  U69 


I  tbeaa  oktiMi,  stul 


the  bul  eg 


£jdl  liisreu«d  ?  To  017  miad  it  Ii  >n  opao  qsai- 
tioD,  The  large  ineceMa  of  gta&m  tmmIi  hai  alio 
Ijmu  uid  to  adooDUt  for  the  daitruotioa  ;  bat  the 
a*a  ii  luge.  The  coateDtion  might  have  aome 
weight  if  It  referred  to  rivara  or  Ukea,  I  do  not 
«onaidei  it  bu  any  when  It  refera  to  tha  aea.  Tba 
alleged  diaplacemeiit  of  the  Golf  Stream  bai  alao, 
^ooording  to  some,  had  aomething  to  do  n-ith  it.  I 
4o  Dot  tbiak  thii  need  be  ditoaiaed  antil  the 
*lleged  diiiilacament  isproYed.  Climatic  ioflaeiioeB 
md  cold  apasona  see  alau  given  u  danui  -  nnfnr. 
tnnately,  we  cannot  eontr< 
may  hope  tram  paat  eiperiei 
will  not  endure  for  ever. 

u  tba  pute  made  of  eattta-uuv  auu  ■csauiuui  neeu, 
ihVi  been  aocaaed  of  deatrojiug  large  qnantitif«  ol 
fish  i  but  the  habermea  uy  they  hare  never  aeen 
fiih  cumg  to  the  anifaee  dead  after  Bating  this  bait. 
'  The  outtiDg  of  marine  harba  and  plant*  bag  been 
alao  quoted  Ri  a  came.  lam  of  opiniim  that  all 
jDsb  cutting  ihanld  be  atiingenlly  tuchidden  ;  aoch 
}]erba  lerve  aaatbelterind  protection  for  all  jonng 
fab.  It  it  important  to  preierve  them.  Lutly,  I 
wonld  refac  to  the  great  iocieaae  of  Qaberoien  on 
oar  coaita,  and  the  aonaeineat  inorease  of  the  nets 
JDUie,  both  in  number  and  «iie.  Tbia,  to  tay 
mind,  ii  the  oaaae  of  the  preient  dearth.  In  pro- 
portion aa  the  nnmber  ul  tiabsrmen  baa  iiiDrsaaed, 
■0  haa  the  aardioedecreaaedin  numbera.  Poaiibly 
the  relative  rather  than  the  aetual  numbera  taken 
have  deereaaed,  sad  there  are  fcnci  liah  to  be 
divided  proportionally  amongit  a  greater  number 
ofGihermeo.  Fur  a  war  of  erterminatluD  ii  car- 
ried on  againat  the  lish  all  the  way  up  from  (Jib- 
laltar  to  the  Straita  of  Durer.  Whole  iboala  are 
Ukea  in  the  nets  called  after  their  inventora 
'Bellot  et  Erraad.'  In  one  year  alone,  on  the 
amall  portion  of  ooMt  that  lie*  between  Ureat 
■Dd  rOrient,  no  fewer  than  t,OOI)  uiilliunB  of  theae 
£ah  were  captured.  Id  anpport  of  tbcaa  viewi  1 
nay  further  obaetva  that  aa  ralatea  to  tha  Stheriea 
OD  the  coaatB  of  Spain,  where  the  fish  have  been 
mnoh  puriQed  only  during  the  laat  fen  years,  rali. 
able  evidence  wat  prndnced  in  the  courae  ut  my 
iDqniiiea  that  already  the  aardine  waa  becoming 

my  inquiriea,  which  I  dow  have  the  honour  to  lay 
before  yoa.  Tbey  are  not  eihanative.  I  have 
Btudied  rather  the  tecbDiaal  aide  of  tba  qnaition. 
There  remain  alao  the  eoonoDtie   aDd   indaetrial 

SneaUona,  into  which  I  have  not  entered :  bat 
leae  daaerve  alto  to  be  etudied,  and  I  would  pro- 
poae  that  the  whole  queition  ihould  be  BDbmilted 
to  the  TeahQieil  Cammiaaion  on  Sea  Ci^heriea  for 
thair  opiDion."  B.  O. 


SHOULD  WB  BAT  8AI.T  OB  HOT  ? 

[277JU.]— Mv  wife  d^^airea  to  know  wbetbel 
"Vin  Bleu,"  letter  JTiiS,  baabia vegcUbleacof.ked 
nrithor  without  aalt  :<  Tnia  aeema  a  pertinent  quea- 

pA"     Th"''m'»y''ma 
(Having  and  dielaate  fur  a 


Snally, 


Lug-naddle 


coming  up  in  a  sort  of  slaDtindioDh.- ,  _ 

I  believe  that  it  might  attain  to  tea  milei  pei 
but  would  be"nowhBrB  with  afe"-  ----- 

at  oaed  apon  our  lale  of  Man  boata, 
plaal,"  ia  in  error  whcQ  hs  aaeerte  that  "  dramnt 
in  the  water  from  forwarrie  into  a  oylinder  will  pul 
the  ahip  forward."  If  a  DomparatlTely  amall  apar 
tars  be  made  in  a  large  hall,  the  in-ruabing  wate: 
will  aut  in  this  way  by  removing  the  pressure  f  ton 
an  area  equal  to  that  of  the  orifice;  ballhia  wguli 
not  be  the  ciae  when  the  aaid  water  would  be  flow 
ingtbroDgb  a  pipe  of  limited  area  iDto  a  cylindei 
whiob  would  alao  be  comparatively  limited,  andii 


apa  hegeta  plenty 
B.  Holmea. 

lionally  aenda  me 
Bait  by  "Kjs."     I 


on  -  Roaltb  in  the  uiuaebo'ld.  Hygienic  "Cuokory." 
ita.     I  incloae  her  reply  to  me,  and  if  you  aee  tit 

Wiitet  hai  nut  uaed  ealt  for  over  tbirty  yean. 

A.  B.  X&DbekD. 

LakewDod,  Ocean  Coanty,  N.J.,  U.S.A.. 

Sib,— I'bave  yourt  of  the  S2ad  isat.  with  in- 
oloaare  on  the  aalt  quattion.  If  the  writers  who  arc 
40  macfa  exerciaed  un  thia  cjneation  were  really  in 
search  of  truth  I  ehould  like  Cu  have  them  ana  we  r 
the  following;— 

I.  Why  do  nut  n/J  animaJa  hanker  afier  aalt? 

i.  Wby  is  it  that  .omr  auimala  are  eaaily  killed 
arithaalti'  Birda  and  cbickeue  fur  itiatance? 

3.  Why  do  aotue  human   bcinga  crave  aalt,  and 

4.  Why  is  it  that  thia  dialiking  smoni  human 
UlngB  l-itenda  tumetime.  to  whole  Iribea  ur 
peoplea? 

To  aay  that  a  certain  iadiridual  (human  ur 
--'mal)  IB  fond  of  aalt,  provoe  what?     We  can  Bay 


tbeaa 


Liakey.  :i 


drugii'     What  doeVit  all    prove?      SiqJply 
oircomBtanaei     favoured    the    forming     of     theae 

The  firtt  man  you  meat  would  tell  yon  that  boraes, 
oowfl,  and  sheep  not  only  like  aalt,  but  that  tbev 
DUiht  to  iiave  it.  Sow,  the  present  writer  bappei 
to  know  where  there  are  aome  tbouaands  of  aa  lii 
looking  horBefl,eattl'^-  and  thf^ffn  ■■  fvitr  wi>pA  fi»rj 
that  nut  only  dislik. 


If   I 


ir  great 


ir  they  ouuld  get  wuald  be 


.ppent 
saline 
...reared 
they  poaitively  will 


aalina,  tba  caie  with  thun  tnigbl  loon  be  different 
— no  donbt  would  be. 

Yea,  we  are  oreaturea  of  habit ;  and  thef act  that 
w*  like  or  dialike  a  thing  ia  no  proof  whatever 
to  the  quality   of  tbr    — '--" 


[  ia  no  proof  whatever  aa 
rticle,     Ton  can  ute  the 


u  like. 


PBOFULSIOV  OF   VB88BLB  —  PADSLB 
BOATS. 

[27742.]— Since  I  wrote  upon  this  metbod  upon 

ob]»tion  to  this  arrangement.     It  ia  (see  page  bSfi) 
evident  that  it  one  of  these  "  metal  boat^a  "  it  to 


<r  the  1 


naft  will  h 


the    employment     of   stuffing-boies   through    the 

of  Bpeed,  becauBo  it  will  be  for  an  eioeedingly 
eh  art  portion  of  the  revolution  that  the  "board  " 
will  be  acting  directly  in  the  plane  of  motion,  the 


oke.     This  pli 
original  idea  o{  an 
icale,  lying  alougsidi 


byn 


HOT-AIB    BNQINBS. 

the    working     cylinder  is    tb 

obtain,  and  1   might  mention 

tionof  an9  H.P.  hot-air  engine  given  ei.ewnere, 

the  fire  ia  abown  aa  under  the  beatera,  than  the 

had   two  cylinders  of  4,U00in.  capacity  each,  and 

think  the  working  cylinder  ahoald  be  so  large  as 
the  beaters.  In  the  firat  mudela  I  made  1  used 
to  make  the  heater  fonr  titnea  the  capacity  of  the 
working  cylinder,  but  ainoe,  I  have  found  that 
if  the  beater  is  twice  tbe  capacity  of  tha  oylinder 
engine  works  with  mure  power  and  tpei 


The  following  are  tba  dimei 
juat    made,   and    have  used  i: 


uof  0 


I  I  have 
sewing 


"  B.  R.  W."  mast  not  place  anything  in  the  way 
of  a  regerator  between  the  heater  and  working 
cylinder,  aa  It  cannot  be  any  ute  there  ;  but  might 

top  and  bottom   of  diaplicer,  but  be  careful    and 

67,  Garthew-road,  Hammersmith,  W. 

UOBB    ABOnr   ANTHBLUINTICS. 

[27744.1— TnoUQIt  the  diBgutting  entoaua  of 
the  T'TUiH  type  are  not  uncommon  in  Asia,  Ibey 
are  abominably  numerous  in  Africa,  and,  acoording 
to  Prof.  Pallaa,  BBtume  epidemic  atUcks  and 
monatrous  propurtiuna  in  S.  Iluaeia,  tipencei 
Cubbold,  in  hia  famoua  houk,  warna  ua  of  liquid 
aenage  aa  manure  to  paature  farma,  and  aovinda  a 
note  of  warning  on  the  probable  introduction  uf 
new  and  more  formidable  apeciea  from  X.  Europe 
leotiuni  focCobbol 


rated  tt 


uur  many  toretgn 

vasion  of  T. 
inaide  worm 
the    horde  o 


It  of  t 


laof 


^tph,il«.  (thatio'iof  thebuman 
be  ioaidiously  aooomplinbed  by 

ovitet  and  Pules,  its  oatiunBl 
,  =       -  r  lengthy  viaita  10  any  o(  oar 

large  cltlea,  the  ova  of  that  monater  being  eioeed- 
ingly tenaciuoB  of  vitality.  Id  tbe  adminislratioa 
of  anthelmintiaa,  it  ia  of  the  lirat  importance  tu 
Btarve  the  enemy  into  aubmiaiion  ;  a  powerful  dOBB 


ipon. 


vithm 


one,  after  abstention  froi 
in  slaying  tba  alimy  foe. 

The  medical  electricians  have  Bt*t«d  that  they 
can  eipe!  l<niiii  by  a  oontinoous  current  paaaeJ 
ihrongb  the  inteetinea.  Thia  waa  Ur.  Guiding 
Bird'a  formula  for  chr<>DiD  oonatipatioD  and 
obslrui-tiona.     One  pole  is  placed   on  the  tongue, 

inaert^d  ir\  poiUriore,    instantly  prodacing    peri. 


Btaltio  action,  and  it*  aatanl  ceniLt.  I  haM 
employed  tbe  aame  for  pilaa,  in  addttiOB  to  Oa 
above  diaordora,  reBUltiog  in  gr«»t  baoadit  Is  Oa 

I  inaline  lundry  naeful  addanda  arhuii  Bay  k 
important  to  aome  of  oar  rMidsTa : — 

BFnCACY  OF  D&IEO  POMBGBUtiTB-lMr 
FOB  THB  EXPrL§IO^'  OF  Tape-woml-Pi* 
feaaor  Colin,  of  tb«  Val  d«  Orioa,  haa  nria 
preaoribad  the  dried  buk  of  the  pome|nBat»i«t 
in  preference  to  the  fraib  bark,  for  tbe  eiMkii 
of  Txnia.     In  each  imtanoe  Boiu|eoi*e'a  lataA 


adopted, 

B     Aqnas,  IJpint; 

Corlioia  grMwti  Tadioii,  iia. 
Steep  for  twelve  houraand  boUdown  toapiiitilla 
whole  to  be  adminiatared  in  threa  doaea  at  mlatnli 
of  fifteen  miontea.  In  every  o»»o  the  panA 
waa  entirely  expelled  in  the  coarse  of  three  bgart 
lit  length,  in  one  inatanoe,  was  33tt.,  and  it)  Ml 
with  the  doable  circle  of  hooka,  aopponed  ool 
filiform  neck  aft.  long,  waa  dettiched  tor  ciii» 
BCopio  inapeotion.  In  the  other  patient  tbe  bdmot 
bad  acquired  a  developount  of  45(1.,  the  neck  » 
mewbat  thicker,  and  tha  four  aDCken  wert  f» 


f  ectly  dlBtingai 

Tbeatuent  0 
OR  Male  Ft:BN. 


witb  tl 


kOB 


Tapeworm 

Several  oomiDanicaLiani  am 
lately  iu  your  journal  in  referenoa  M  ds 
t  of  tapeworm  with  oil   of  mala  ten.  I 

deuta  give  such  large  doaea.  Dr.  Atk^nioa^ 
that  be  urdera  one  to  iwodraclmu,  aoexmliiii  U  <H 
case.  I  never  give  more  than  twenty  to  tki* 
minimi  in  bait  an  ounoe  of  the  macilags.  Tbiak 
taken  at  bedtime  ;  and  if  the  worm  ia  not  eipelM 
by  eight  ia  tbe  morning,  I  repeat  tha  dase,M 
thia  la  very  seldom  required,  I  have  had  ■ 
in  the  wife  of  averjr^  waalthv  fara^ 


lately,  1 


a  nine  yards    loo^.- 


&.J.1 


>e  patient,  a 
-anka,  M.D. 

Df.  Cjbbold  points  out  that  what  «  eunaiK— 
the  common  form  of  T-enia— tho  Tt«ii  K-im» 
armed  or  pork  tapeworm — ia  really  ouiapaiBtiHf 
rare  ;  and  that  tbe  oommon  form  in  thia  cooM 
ia  the  Tania  mtdity^aiielbaa.  the  unannad  or  M 
Upeworm.  Out  of  120  hamao  tapewi 


long. 


u=. , ieaa  th~an  95'were  asuajlai 

Tmnia  medio-canc'tala,  or  beef  tapewonn. 
homojopatbiat  ahowed  me  a  Tamn,  aome  ja4 
-ptlled  by  inSniteaiDial  duaea  of  aomHliB|. 


iffer  !  Aa  long  ago  ul 
oil"  (ao  named  &ca  ii 
y  of  that  name,  wlnnl 
I  soothing  aQE^UeaiiA  ■ 
ing  from  moltei 


TBBATMXNT   OB-    BTTBHS. 

ri'7745.]— DOCTOI 
igia  at  the  great  fi 

edition 

coutaiuB    tbe    preaotiption        — ,     _..  _ 

linaeed  oil,  equal  qnsntitiea.     1  got  a  laifa  baB  I 
from  my  obemiat,  and  it  waa  aoun  diatribalid  >  " 
applicant*  in  my  village,     put  in  hotdimsMa.' 
midsummer      weather    beta,     I    .vaiily    pnte 
"carboliaed  oil."   for  three   teaaoni  :    AntiaafW  1 
iasecticidal,  and  ooagulating  of    albumen,     hm  | 
ia   another    chemical  oompound    reported  b 
L>i<icil: 

'■CiiLOBisATEO  Soda  is  Bu&ns.— Id  lioa 

like  these,  when  we  hear  of  euch  terrific  eiploaii" 
in  coal-mines  and  of  boilera,  tba  following  e*- 
munioation,  aitenaively  circiUat«d  by  vos 
influential  journal,  may  ba  useful  for  the  relief  a 
BuBerersfrom  those  appalling  acctdenta  :  Itism^ 
yeara  ago  eiuce  tba  oaae  oacurred  which  was  nljM 
to  me  by  Mr.  Fincham,  of  Spring-ganlena.  Hi 
told  me  that  hia  brother,  a  manutacturti  < 
obloiinated  lime  and  soda  at  Manaheslci,  *■> 
returning  home,  and  aeaing  a  crowd  at  a  ootiafi  k( 
stopped  to  inquire.  He  waa  informed  that  a  ■•> 
bad  been  burned  by  an  exploaiun  of  fire-danqii*! 
neighbouring  coal-mine.  He  entered  tba  ouCCan 
and  there  liy  tbe  poor  fellow,  black  and  aoordi^ 
from  bead  to  foot.  HariDg  a  aample  botili  > 
cblurioaled  soda  in  hia  gig,  ho  mixed  one  part* 
tha  solution  with  aii  parta  of  water.  Thia  loiioi 
he  appliL-d  to  the  man's  hand.  Thongh  apeechlaat 
be  manifested  the  rtliaf  it  afforded  bim  by  iDisiiV 
bia  hand  to  have  it  applied  to  tbe  ottatr  aide- 
Seeing  tbis,  Mr.  Pioohamleft  alargesBpplyoCiki 

the  wiole  body.  The  next  day  he  called,  and  «• 
surprised  to  find  bim  stripped,  and  enveloped  la  > 
sheet  wet  with  tbe  lotion,  and  that  be  wu  fli^ 
free  from  pain.     He  recovered   perfeeiZy  wi 

any  other  application.     Siuoo  *' —  "■-  ' 

bums  and  scalds  nbiDb  hare 

solution  of  chlorinated    aoda.       A    boi    of  J 
ucifer-matchaa  exploded   in    a  lady'a  haod.  | 


in  the  few  ca 


with  ihi>  dilc^*' 
A    boi    of  J 

_ady-a  hi     " 

rely    aourcbed   bj   tha   lijhttd 
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REPLIES  TO   QUERIES. 

*,*  In  Ihtir  atuiBtn,  Oomtptititnlt  art  rttptel- 
fuUu  rtqattttd  to  DMiUiDA,  in  laeh  imiaiut.  At  titU 
andmmifr  qf  tlu  gutry  ailui. 

[621165.]— Sbutt  Bud  Balloray.— Ths  follow- 
ing is  >pii5a»  of  tbe  icuount  of  the  opining  at  tha 
Bhntt  Bod  HaUwsf  u  giTen  in  the  Mrehatki 
Jlasmnir    liam    the    HiniHgham   flmrUf :  —  Tbe 

length  RIB  tbres  miles  Hud  an  eighlb.  It  com- 
menced lit  Lord  Dudley^!  tjolliery,  by  an  inolinpd 
pUoe  of  1,000  yardi  baviog  ■  glodient  of  ■I'itt.  per 
ohain,  and  the  oual  wftggoiu  ran  down  in  thiee  and 
B  bklf  minutei,  bringing  up  emptiei  Bt  the  Mine 
time.  From  the  foot  of  thii  incline  tbe  road  pro- 
iweded  for  I  mile  7  fnilangg  At  ui  inclination  of 
16tt.  to  tbe  mile,  sad  oa  this  portion  the  looamotite 
tr»velled,  delivering  the  waggons  at  the  top  of  an 
ineline  of  600  yarda  having  a  gradient  of  Z'Satt.  in 
ft  Bhain.  The  n-sggoni  vere  pa«>ed  doHn  that  in  ■ 
limilai  matmer  to  that  adopted  in  connection  with 
the  grat  iadino,  and  then  Ibey  ran  along  both  lidei 

Stiffordihire  and  Wotcestersbire  Canal.    On  the 
opening  day  a  train  of  fonr  carriage!,  eaoh  loaded 
with  three  and  a  half  tons  of  ooal,  was  firit  paaeed 
down    the    incline,  and    then    the    Ageuoria  wr* 
■ttacbed  to  a  train  of  eight  carriage*  carrying  :l( 
paiiiengen,    the    weight    being — Eight   oarriagt 
t  tona  gowt. ;  engine,  tender,  and  water,  1 1  turn 
and  ^(M  paaaengera.  estimated   at   £2  tona  lOcw 
This  ttsin  tan  from  the  foot  of  the  firet  inolit 
to  the    lop    of    tbe    other    and  retnrncd  at  tl 
rate  of  -\  milei  an  hone,  but  the  full  power  of  tl 
engine  wa«  not  eierled.    Coal  waggona  were  thi 
added  (o  the  train,  and  the  number  of  paeaecge 
iacreaied  to  920,  an  that  the  Mtal   weight  is  giv< 
aa  131{  torn,  with  which  the  engine  ntatled  and 
reacbed  tbe  aeoood  incline,  diitant  1   mile  7  far- 
longa,  in   33  miantei.    The  coal   waggona  having 
been  tent  down,  the  train  tetnined  at  the  rata  ol 
■ii  milea  an  hour,  and  then  the  engine  and  tender, 
with  twenty  perions,  had  a  trial  trip  of  a  mile  at 
tbe  rate  of  eleien  milea  an  buur.     It  aeema  that 
the  crowd  much  impeded  the 
train,  and  that  in  the  trip  above  meatiotied,  be- 
aidea  the  y20  pasieDgera  aotaally  carried,  there  were 
SOO  people  who  were  dragged  along.    The   engine 
waa  made  nnder  the  anperintendeooo  of  Mr.  J.  U. 
Raatriok.  of  Stourbridge,  who  botowed  do  ordi- 
nary paJna  on  it,  to  aa  to  obviate  tbe   noiee  and 
anuke    found   in    the    original  locomotivea.    Tbe 
noise  ooDDiioned  by  the  eacape  of  the  steam  from 
Uie  Of  Under  wae  wholly  done  away  with,  and  the 
amuke   waa  acarcely    more    than   that   from   an 
ordinary   chimney.    The    eafety-valve   waa  much 
improved  by  a  spring,  ao  aa  to  prevent  tbe   eacape 
at  iteam  (rum  vibrations  of  tbe  engine,  and  another 
aaletj-valve  waa   added  "  entirely  inaooeaaible  to 
the  engine-man,"  thus  rendering  the  engine  "in- 
fallibly seenre  from  eiplosiun."  Another  ingenioog 
ouutrivanca  was  introduced  b^  whiob  the  engine 
oiled  its  bearmgs  on  the  eamage  at  every  revolu- 
tion of  the  wheels.    Ko  detaill  of  the  "  Auenoria  " 
are  given ;  bat  puesibly  tomething  mor 
fuand  in  the  tiles  ut  the  Bitmiughum 
183!t.— SUK.  Dob. 


inight  be 


Uia  lampa  nearett  the  dynamo  being  brightet 
71b*»  one  wire  u  near  to  the  faltbeit  lamp  fro 
-viau>  u»  pouibla.  Mid  the  otbez  take  (be  lai 


J.  but  bring  end  back  aa  far  as  nei 
lamo.  Thoa.  Pig.  1 ;  BraQches  r 
'where  from  the  positive,  but  only 
ad  i  from  the  negative.  If  B.^ 
ween  I  and  2,  and  tbei  '  ' 
be  found  to  he  exactly  thi 
first  aaed  by  Werdermann  fbr  hi 


Thia 


Imps, 


Dally  well  for  otdiQi 


«ay  suitable  for  hotels 
ia  aa  follows:  Take  main* 
current  for  all  inaUllation 
t  iOD  lampa),  from  top  to 


A  lighting. 

ind  large  inatajji 
large  enongh  to  c 
'it  nut  larger  than  about  iOD  lampa; 

Dttom  of  liaildiog  (same  as  Fig.  1), 

J  lake  in  basement  on  returning,  eacu  uuui  bM  umo 
separate  airouit,  arranged  aa   Fig.    2.       Tbeae 

ranah  mains  enter  bnildmg  at  be«taaitable  place, 
_ro  oontinoed  round  and  back  to  the  point  of  entry, 
and  tberejoined  and  soldered  and  properly  ins  ntated. 
Sub-mains,  or  single  lamps,  or  groups,  are  then 
taken  oQ  anywhere,  except  between  I  and  2,  and 
'and  4.  A  main  switch  put  iu  between!!  and  4. 
ao  a    cut-Dnt,  keeps  oireuit   under  control,  and 

ife  and  ir.dependent.    Other  ewitebea  and  fusible 
plugs    and  cut-outs    may  be    added  according   to 

iroumstanoea. — OLD  CHINA. 

[liSKtll.]— Oompasa  for  NavtrKtion  (CQ.)— 
have  seen  many  yaebt  and  ship  compaJiieB,  but 
iiu  desflcibe  J  ''  '        ------> 


mbaU.     ¥hat 


,_„__., lied  in  centre    . 

inta  in  two  nr  mure  ring^   the    senund 

_._„ ,  .jg  the  first  on  points  at  right  angles  to 

the  former  aoapension.    You  ean  buv  theni  at  all 
prices  from  opticians  and  shippers. — Sm. 

[02600.]— Boraoio  Aold.— Tbe  following  in- 
formation on  this  subject  may  be  useful  to  the 
[uetist :— The  Vestry  of  Ecnaington  recently  re- 
erred  to  Ibeir  medical  officer  of  beallb  (Dr.  Uud- 
ield)  and  publio  analyst  (Mt.  Cssaal,  F.I.C.)  tbe 
(oestion  whether  tbe  aildition  of  a  small  qoanticy 
if  borai,  or,  mote  properly,  borai  with  free  boracic 
laid,  to  milk  was  injiuiooa  to  health,  and  should 
herefore  be  treated  as  an  oSenca  against  the  Food 
ind  Drugs  Act  Tbe  qaeatiQa  ia  an  important 
>ne,  fat  the  more  strongly  we  reprobate  adultera- 
.ionand  puniah  its  perpetration,    ' 


e  offen 


■een  committed.  There  is  no  doubt  that  the 
,bove  named  preservative  it  frequently  u^ed  by 
.irmera  in  the  country  and   by  milk  vendora  in 


le  7gr.  per  pint  for  milk  and  Ugr 
As  there  ii  a  manifest  possibility  thai 
I  uaed  twice  over,  nut  to  apeak  of  tfai 
being  n>ed  in  eiceaaive  quantity  througl 
H  or  ignorance,  the  reportera  are  rigbi 
ug  that  each  quart  of  milk  may  ountaic 
he  preservative.  This  woald  mean  ai 
n  the  ash  of  0  li>  per  cent.,  and  even  tht 
hia  would  be  very  perceptible  in  thi 
or  the  ash  of  genaine  milk  aeldom  ex 
ler  cent.  It  is  manifest  that  thia  is  ni 
t  addition  in  tbe  common  meaning  of  Chi 
it  does  tiot  ad.i  appreciably  to  the  bull 


would  be  QOmmeodable,  as  (ending  to  prevent  th 
waste  of  much  valuable  food  material  Bnt,  ui 
fortunately,  ita  harmleis  character  is  more  tha 
doubtful.  There  ia,  indeed,  but  little  direct  ev 
dence  available,  but  that  little  is  decidedly  again* 
the  drug.  The  most  impurUnt  ia  tbe  memoir  q 
Prof.  J.  Fitrater,  which  has  been  traoKlated  frui 
Diu^Ur;  I'ol.  Jour,  by  Mr.  Charles  Hancock,  ol 
the  Kensiogtou  Yestry.  It  appears  from  thii 
research  that  even  small  qnantities  of  boracii 
acid  are  capable  of  exerting  a  distinctly 
iDiurions  action  on  the  human  organism, 
ion  uf  albuminoids,  even 
lile     ni     faa%     and     mil  It. 

'j.  Forster, 

il  Society,  points  out,  tbe  applicability  of 
illed  antineptio  compounds  fur  the  preser- 
i(  food  and  drinks  does  not  alone  depend 


ilndering  th< 

A.S  this  memoir  \iy  ^rot  Fclrs 
•ji  your  readers  1  append  it. 
upon  it  in  Diniittfi  Joamal. 


I   body  0 


nay  be  safely  ti 


iny  dearly  noticeabli 
rom,  such  as  those  caused  by 
ml  it  also  depends  upon  what 
above  named  acid  may  pro- 

_ .    _  .  Witionto  food  anddrink,  esf- 

liaily  if  by  ita  use  adiflerent  operation  takes  pi 


ing  aalts. 


under 


Duld  t 


the 


B  of  the  pr. 


e  the 


ordinary  food  oaneomed  in   an  anpreierved  s 
and  should  tbe  effect  be   injurious,  then  it  i 
become  a  question  at  to  whether  ita  use  should 
be   restricted.      Now.  two  cUsset  of  experiments 
have  been  made  ua  to  tbe  eSeot  of  boracic  acid  if 
idded  in  small  quantities  to  daily  food- 
so-called  mixed  diet  j  and  secondly,  on 
si  sting  exclusively  of  milk  Md  eggj. 
caaieantiis  da^i   nouiishm  ^^^H  ta 


form  of  milt,  bread,  regeUble*.  Sc,  which  aulyiii 
ihowed  to  contain  the  foliowing:  li.Vipm. 
'dry  subsUnoe),  17'3agrm.  (nitrogen),  mipo. 
'(at).  Again,  o£  the  food  taken  and  afterwari* 
Bvaoaatadaa  feces,  aa  regarda  dry  anbstsBie  tai 
aitrogen  respectively  the  reaalU  were  *a  folkwa: 
Clua  I. 

Dry  aabatanDe,  Nitn(i*. 
par  coat.    P««r" 

Exp.  1 :  withaot  bor.  BBid..,l2--l  3M 

Exp.2:  withSgrm.       -.■:■■■»■«  -^I 

Exp.3;  without  bor,  acid... H2  Ka 

Claaa  2. 

Exp.  1 :  with  rSgrm 6-2  4-5 

Exp.  2;  withoDl  bor.  aoid...  6-2  31 

Etp.  3:  withO-Sgrra 5'8  *■-■ 

Exp.  4:  without  bor.  aoid...  i<a  S't 


idditi 


ic  aoid  as  a  preaer 


geoertl  « 

.      ,  ,  organs  of  luB. 

ThisinanenceshowaiWelf,  too,  in  thit:  thatntaa 
iroved  that  the  expiiltion  of  fecal  mittsi^ 
.lly  of  those  containing  dry  aobstaBoe  iM 
nitrogen— even  it  only  by  a  little^is,  at  aUaveo«, 
thereby  increased.  It  ia  worthy  of  note  that  tts 
-  ;  of  boracic  aoid  can  bo  distiaotly  reci^Biis* 
e  intestinal  discharge,  oven  after  the  additir 

ilyOagrm.  in  one  day  ;  while  aaoh  di»eha« 

takes  place  in  proportion  to  the   quantity  ol  tl 
-  "1   taken  into  the  tystem,  the  efiect  oontisuif 

some  time  after  tbe  aoid  ia  uo  longer  added  la 

the  food.    Further,  it  ia  of  importance  to  mat 

that  the  influenoa  can  not  only  be  noticed  lOS 

;edfood  diet  oonsiatinft  of  animal  and  vegs'^Ui 

uiaiter,  which  in  i«elf  already  oonlaina  a  p^ 

deal  of  indigestible  anhstanoes,    bat  even  la  IM 

lonsumption  of  milk  and  egga.  vrhiah,  ascocdngta 

he  most  varied  experimenla,  beooma  digMt«d  lai 

ibsorbed  in  the  intetCinea,  with  tbe  exoeptioa^a 

ew  particles    on  which  the  digeative  joires  htW 

10  effect.     It  may  be  oxplaiut.t  tha,;    Tti:  «■ 

.ntrodnction   of  boracic   acid    iT.t..    th^    in:.-r  iJ 

canal  is  followed  by  an  increai-c.i  M-jr.-n  -i-.    -.  '•• 

digestive  jnioea,  andooaBequt.-rnl  v  ih:  ir;.  .-jL-j-Tai 

itained  iu  thefieceabeoomt's  ir„-r^'i^.>i  Jii-  r-^-« 

Ibefact  that  tbe  normal  rsBiiJuaoE  the  io<c«u«4 

juices  are  more  abundantly  supplied.  Oo  the  J^M 

hand,  it  ia  qaite  poieible   that  a  leaser  quaniiT* 

iponent  particles  o£  food — espeeiallj  of  n 

I  aubatancea.  properly  speaking — (il  oonm. 

icio  acid),  would  be  absorbed   in  the  inusiuM 

•yen  that  on  their  way  to  the    intestinal  Cj;* 

they  might  become  mixed  np  n 


solid  m 


irs — e.g.,  thin  layer*  of  epiiii 


that  kind  in  a  normal  iIbU  ;  and  tbaa  the  q^ui^ 
o(  fasces  would  lie  increased.  The  fii.i  a* 
tinned  effect  might  be  considered  a  favourable  v»; 
but  in  tbe  latter  two  cases — i.e.,  decreased  abt-i^ 
tion  or  increased  repulsion  of  oellular  mattei  irv 
Che  mucous  membrane  of  the  digeative  uiial 
would  without  doubt  result  ia  effeota  of  an  iajf 
rious  character,  effects  which,  in  the  case  of  to- 
qaently  repeated  or  onatinaoua  use  of  tiedru^ 
would  in  tbe  oouree  of  lime  be  followed  by  tn 
consequences,  Fieoal  matter  impregnalfld  wi4 
boracic  acid  seams  to  diSer  hardly,  or  at  all.  ian- 
apeolof  water,  nitrogen,  minoml  ia»tlet,an 
ofneutralfaWand  free  fatty  aoida  found  in  it, 
normal  fieces—that  is  to  say,  when  tbe  nutruaitf 
taken  is  the  same.  On  the  other  band,  tbe  qoaai" 
of  the  substance  extracted  isdeoidedly  larger  (t 
tainingas  ildoss  nitrogenoua  elements  of  decasp- 
sitioQ  appertaining  to  Che  digestive  jnices  tad  H 
acids,  o tea intfd  by  submitling,  by  means  ol  »r  —' 
containing  alcobul,  to  analysis  those  fieeal  m 
disoharged  as  tbe  retulc  of  a  diet  (it  milk  to 
boraoia  acid  has  been  added)  than  the  snb< 
eitracled  from  Che  ordinary  milk  fwces  evat 
under  similar  conditions.  At  the  aamecime, . 
ordinary  milk  fxces  there  ia  ntuoh  leu  nitrog 
matter  which  is  not  dissol  vable  by  any  kuom  r**" 
cess  of  analysis  than  ia  tbe  oatea  with  thefsaaiA' 
lamed  from  a  diet  of  milk  and  egga  Co  which  b-xiide 
acid  has  bsen  added.    Goose qu>^D lly.  the  addata 

uf  Che  aoid  to  food  leads  on  the  one  band  lu 

creased  secretion  of  biie  ;  bnt  oa  the  otbet.  n — - 
of  infinite  importance,  to  an  increased  ducharfea 
albaminous  matter  from  Cho  iniatinal  <=-' - 
mailer  which,  for  the  most  part,  probably  c 
eiiatonoe  in  the  system  to  the  f  &jd  cansnmed.  Tk» 
last^mentiuned  effect,  operating  apon  tbe  h 
intesCines,  ninat  certaioly  be  luuked  apun  as  _  . 
thing  but  a  good  one.  Aocordingly,  boracic  tcJ* 
not  suitable  as  a  food  preservative  id  the  de(r>* 
people  ars  inclined  to  tbink  ;  bQtaapeciallyctnw 
ODght  one  to  be  aa  regatda  adding  iC  to  milk  ii- 
tended  fur  Che  noariabment  of  infanta." — J.  J- 

[l)3GniJ~-Dl>tIlliiiK  Wltlaker— litf  1^ 
Aold.— Permit  me  to  point  out  Co  "TheL.iJBT 
Diepenscr  "  that  althongh  ha  baa  oeeopiad  W* 
than  half  a  oolumn  oik  p.  666  ha  ha*  not  tasnr^ 
the  simple  qnestion :  What  "pveoliar  "t^ 
disease     doea  anlpbmio-aaid  bear  piodw*  ?    I* 
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OlSUOIT 

■ik«d,at 


qnariit'B  kMonat  it  wonld  t»ke  96  honn  to  diitil 
one  Ion  of  oil — gigbt  daji.  It  can  be  done  In 
86  hoon — thia  ia  only  three  daja — thni  Bailog  fire 
daji'  laboni  and  fuel.  A  few  montba  back  I  read 
an  aoooant  of  the  Gai  Inititntion  at  either 
r  BSdiobargh,  and  I  lememher  it  was 
liat  meeting,  ooold  thii  gai  be  made 
mpBtraleDm'r>  I  have  made  saa  from  it  ever 
le  I  elected  a  trarki.  There  ii  no  diffionlty  in 
the  matter,  and  if  fon  can  get  the  crude  patrolenm 
it  will  be  better  and  oheaper,  becanta,  in  diatilling 
at  the  refiueriei  to  ^et  it  odoarleaa  and  colourlea*, 
there  are  a  qaantity  of  chemioiU  used,  which 
destroy  a  portioD  of  the  illaoiiaating  power,  and 
yon  will  find  the  Bommoner  the  oil  the  more  g» 
produaed.  Beetug  thatihipi  haie  been  fitted  with 
oil-tanki  for  importing  the  orude  oi),  we  maj  be 
able  to  ^et  it  looncr  and  oheaper  atill.  Oil  can  be 
bought  in  RuHia  at  a  very  low  figure  (3d.  and  4d. 

Gr  too  at  Baku).  There  ii  so  doubt  that  petro- 
UD  gaawill  be  the  fntnre  gae  for  the  world. 
Shoold  yon  require  any  further  information,  I 
■hall  be  glad  togire  it  at  time  may  permit.  I  took 
out  ■  patent  for  oil-gaa  apparatus  ouly  this  year. 
—P.  B.  POWLEB,  Patentee  of  Oil-Gaa  Works, 
SorthallaituD,  Yorli. 

[62872,]— OU-Om.— I  beg  to  tender  my  best 
thanka  to  "  Roaario "  far  partieulara  upon  thia 
aabjeot,  and  to  correot  the  impreiiion  which  aeema 
to  hale  been  ([iven  that  oil-gaa  ia  uneaitabla  for 
motiTB  power  ia  gaa^nginea.  Thia  I  by  no  meaua 
'  "0  imply  ;  but  only  thr'   '-   ■'■■-  - '   - 


doei 


working  .< 
ine  will  d 


nrably  a 


for  Iik: 


the  Otto  gaa-engine  wilT  develop  IH.P. 
with  from  14  to  ITjo.ft.  of  oil-gal  per  hour,  ai- 
•nming  the  coat  of  the  ^aa  at  Ss.  per  I.OOOo.fL,  Ibe 
working  ooat  of  gaa-engine  in  reipect  to  gai  would 
bo  from  l'344d.  to  l'714d.  par  hour;  whilil  with 
ooal-gaa  cooauming,  aay,  4Da.ft.  per  H.P.  per  hour, 
'  it  would  coit  l'200d.  1  am  auumicg  in  both  in- 
itanoea  the  initial  eoat  of  gaa,  and  not  the  aellicg 
price.  Jt  wonld,  of  eonrae,  work  ont  more  favoui^ 
■biy  for  oil-gai  It  it  cau  be  produced  at  the  low 
fignie  of  3i.  6d.  par  l,ODODjt.,  ai  sUted  by 
"  Boiario,"  and,  in  faot,  be  then  equally  ai  aheap 
•a  coal-ga*  even  for  motive  power  pnrpoae* ,-  but  I 
do  not  find  the  price  of  paraffin  oil  noted  under 
£6  9a.  per  ton,  or  ila  yield  uf  gaa  at  more  than 
!l,ei8o.fC.  per  ton.  Tbii  refeia  to  German  aod 
Soottiih  dark,  heavy  oili  of  a  apecifio  gravity  of 
0900,  and  pale,  light  oili  of  a  apecific  gravity  from 
0-860  to  D'B6B,  yielding  respeotively  17,U31  and 
21  filBcJt.  of  gaa  per  ton.  I  ibonld  be  very  much 
oUiged  if  "Roaario"  would  kindly  give  me  name 
or  mark  ot  the  oil,  and  market  for  proouriag  it  at 
£8  par  ton,  with  a  yield  of  30  OOOo Jt.  ot  gaa.  I 
find  that  oil-gaa  apparatui  are  largely  uied  aolely 
for  motive-power  pnrpoaea,  being  erected  along 
with  the  gaa-eugine  and  aa  an  adjunct  to  it,  jnat  in 
the  aame  way  aa  a  boiler  it  an  adjunct  to  a  (team- 
engine.  There  seam  many  purpoiet  for  which 
anch  an  apparatus  i*  appliuable,  and  I  hare  lately 
heard  of  au  oil-gaa  apparatus  having  been  put  up 
for  firing  pantile  fnrnacea  in  the  place  of  the 
ordinary  fuel  of  ooal  and  wood,  and  being  more 


[32898.1— Deaftaesi.— I  think  Dr.  Cooper  baa, 
iniomeoi  iiia  lecturea  at  Ibe  Sobool  of  Uomceo- 

Sithy,  established  in  conneation  with  the  Great 
cmond-ttreet  Uoapital,  drawn  attention  to  the 
intimate  connection  during  the  periods  of  dental 
development  In  children  between  the  ear  and  the 
teeth.  Juat  consider  what  is  then  going  on.  The 
lumps  on  the  neck,  earache,  couditiou  ot  ear,  of 
noatril,  ot  uose-bleed  all  point  to  ulranxa,  and,  cou- 
eequeutly,  to  those  medicines  infiuencing  the  above 

?mptomi,  defective  nutrition,  development,  d;c. 
commend  to  your  notice  any  one  of  the  many 
little  hooks  to  be  bad  at  any  honiixopatblc  ahemist  s 
shop  on  the  ailments  of  children.  In  the  mean 
time,  ■  week's  cunrae  of  each  one  of  the  following 
medicinei,  i.e.,  one  medicine  for  each  week,  may 
benefit  (a  dose  four  times  daily)-7ii,,  sulphur, 
balladoona,  calcarea,  silica,  aud  mercurius  iodatut. 
Then  begin  again.  Aoonite,  in  my  bauds,  has  done 
maali  in  relieving  deafness,  especially  in  children  ; 


ie2000.]-BliBteradP9et.— Try  vaseline.  The 
bODKGopatbio  medicines,  calcarea,  silica,  belladonna, 
terrnm,  iodine,  >to..  may  be  indicated,  espenially  if 

ia  desirable.— A.  Pby,  Lydney. 

[6S9aa.]—BllateredFaet.— Takea  pig's  bladder, 
ent  it  up  in  the.  shape  you  leqnire  for  socks,  pat  it 
with  a  damp,  warm  cloth,  to  make  it  pliable  ;  put 
this  on  to  t'  e  feet,  wear  it  two  or  throe  days,  then 
ohanga  tbem  for  othera.  Let  the  greasy  pactcome 
neit  the  flesh.  When  the  blistera  are  gone,  aoap 
the  feet  and  the  stockings  with  yellow  aoap  ;  thi 
ia  to  prevent  them  blistering  again.  Wear  Angol- 
(•r  wonted  aCockinga  ;  but  never  before  they  have 
bt»n  wubed,     Weax  cozlc  aoekt,—J.  C. 


[62900.7— SUBt«r»d  Fast.- Ai  a  pedestiian  in 
.ja  lofty  Himalayas,  I  fonud  well-fitted  boots  of 
the  beat  Bngliab  manufacture,  kept  snppl*  bv 
— Ltafoot  oil,  a  Mine  qud  non  in   monntaineeriug.     1 

Eut  on  an  apparently  good  pair  of  ludian- 
oote  at  dawn,  and  thrown  tbem  away  at 
ight.  I  fonod  goat'a  tat  (a  mountain  tallow]  a 
sod  unguent  tor  au  incipient  bliater.  Immersion 
■ily  ill  snow-water,  morning  and  evening,  pre- 
vents blisters  if  yon  wear  thick  woollen  home-made 
stockings.  Alnm  water  soon  cures  a  broken  blister, 
aud  hardens  the  skin.— EOB. 

[62901-]-Bolled  'W.I.  uid  BtMl  JolatB.- The 

loads  given  in   the  iron-merohanta'  lists  ot  sections 

---  hsjdly  to  be  taken  for  long  spans,  because  the 

lections  caused  by  theaa  loads  are  too  large  to 

allowed  in  practice.    The  centre  load  tor  any 

tion  and  apan  may  be  obtained  from  the  formula 

W  =.  4  *■-"  "rjP  Rhea  W  ia   load  in  tone    in 

leutre,  A  area  in  square  inohea  of  one  flange,  S 
■tress  iQ  tons  per  aqosre  inch,  D  depth  of  ioiats,  L 
length  of  apan,  D  and  L  to  be  measnied  with  the 
name  unit.      Knowing  the  weight  in   ponuda  per 

'cot    ot    the   section,   its  area  in    aquaro    inchea 

!an  be  found,  also  that  of  tbe  web  taking  the 
whole  depth  of  joist  as  depth  of  web.  Deduct 
-.rea  of  well  from  area  of  joist ;  half  the  remainder 

rill  be  the  area  of  one  flange,  to  which  add  one 

iaarter  of  the  area  of  the  web,  which  will  give 
la  working  area  A.  D  is  t»  be  taken  from  Bontra 
0  centre  of  flsnges  by  deducting  the  thickueaa  of 
ue  flange  from  the  whole  depth  of  the  jiiist.  This 
girea  the  working  depth  of  ihe  joist.  For  W.I., 
"   '-   "—  ■---  (per  square  inahl ;  for  mild  steel, 

r  square  inch).     The  result  will  be 

the  safe  load  in  centre,  taking  the  area  ot  web  into 
coount— very  close  to  the  result  arrived  at  by 
aking  the  moment  ut  iocrtia  of  the  section  as  the 
lasis  of  the  calculation.  The  deflection  for  < 
tny    case  is  arrived  at    by    the   formula    ^  — 

The 


-- — ^j — -,  the  notation  remaining  a 

:cept  that  L  is  in  feet  and  D  is  in  incl 
BO  is  J,in.  (to  be  100  when  W  distributed),  and  u 
the  defioction  when  W,  L,  2S,  and  D  are  all  le- 
luoed  to  their  respective  units,  2S  being  1  (quare 
inch.  Fur  Qoors,  the  deflection  may  be  at  the  rate 
□t  liu.  in  40tt. ;  but  for  the  front  walls  of  a  build- 
ing, not  more  than  lin.  inlOOtt.— J.  S.  C. 

[62902.1- Tart  for  Pl«tlnuni.—German  silver 
is  soluble  in  nitric  sold  [  platiuom  ia  not.— W. 
PEttHEN  MaYCOCK. 

[63904.]— Dry  Bot.— Would  not  a  current  of 

words,  proper  ventilators,  secure  what  yon  desire? 
-A.PBT,  Ljduey. 

[62304.1- Dry  Sot.- UnEortnnately,I  have  had 


iBiderable 


no  remedy  but  thorough  ventilatic 

n.     1    have 

led  boiling  tar,  sulphate  uf  iron,  an 
Jier  chemicals,  without  success.    Give 

I  the  spores 

the  plsnt,  aud  a  still,  cloie,  damp 
d  it  will  grow  in  spite  ut  all  the  chei 

orld ;  but  a  draught  of  fresh  dry  a 

[62903.]— Friction    of  Sallda  and  Fluids. 

An  eieellent  little  work  that  will  give  you  ail  i 
formation  is  Magnus's   "  Hydrostatics  aud  Pne 
matics"  :  Longmans   [see   cap.  B,  "  Fluid  pressu 
ou  bodiesimmeried").— W.  Perbbn  Maycock. 
[62911.]- Olroular  Onttera  for  Latbaa.— 


QUSids 


cular 
ilota  of  youra 


formot  teeth' that  1 
aDuexed  sketch,  wbich    I 


B  for  lathes,  you  i 


0  cut,  and  also 


PLAN 


SECTION 


braas,  cast  and  wrought  iron,  and  ateel,  and  they 
have  given  me  the  greatest  satiafaction.     I  thi"'- 
if  you  take  a  little  more  tronbls   in  hardening  a 
tempering,  you    will    get    better    resnlts.     Y< 
hardeniDg  aeema  to  be  correot  j  but  I  ahould  re- 


lay yoai  hardaue 


>  hot  Iroo  now  it 
t  yellow  Dolonr,  and  Uiea  dip  anin  faA 
water,  when  it  will  bo  properly  t«mpar^  fniha 
work.  lahall  be  pleased  to  say  aomatlilng  iiwa 
about  outlert  it  required.  — B.  B.  HODGWI, 
Birmingham, 

[6S912.]— Dlaaolvad    Bono*,— Having  l«kB 

the  larger  over  with  a  sledge-hunmer,  I  pnt  tkta 

through  an  old  oorn-crusher.     Manhinaa  ara,  how- 

rer,  made  tor  thia  purpose ;  but  they  an  aip*- 

va.     SulpbDrieacidiatheaolvenlnaadloeaona 

>nes  into  the  manure  known    aa  i 

:  lima.     If  required  for  your  owi 

_. J.,  on  your  own  land,  it  may  ha  battel 

the  bones  direct,  but  in  a  coarao  powder  or  arnit 

■i.  pieces.     Slow  solution  takes  place  in  this* 

is  also  thonghC  that  the  monthi  of  the  pis* 

itlets    have  a  dissolving  action.     If  appliadM 

aerpbosphate,  the  rains  soon  oarry  it  all  tnj; 

U,  aa  a  soluble  stimulant  daring  tbs  earlier  Ma 

our  turnips  aud  mangolda  as  one  of  the  grsrt 

Is  to  atook  feeding  in  Grant  Britain,  auperph* 

ate  is  invaluable.     The  dose  UkeD  np  t^  plsii' 

s  is  truly  infiuiteaimal,  both  of  phoaphorns  aal 

ammonia,    perhapa    also    ot    nlaiom.- TU 

LYDKEY  DlBFE^SBJl, 

[62919.]- IJft  for  WoU — It  would  b*  fit 
better  in  all  reapects  to  use  two  4r«haava  rm 
blocks :  the  depth  being  UOft.,  yon  will  reqa 
640ft,  of  rope  (say,  Jin.).  The  weight  to  beidsri 
is  2001b. ;  a  force  ot  about  3slb.  will,  therefcr^k 
necessary  to  move  the  load.  Tbeoretio^y,  Ika 
tfficieuoy  ot  the  arrangement  ia  u  8 : 1,  prantiedlyB 
1 ;  1,  on  aoooont  of  the  enormuui  amoant  of  friKiN 
in  the  bloeka.  It  yon'oae  S-sheave  blocks  yaa«9 
only  want  42Uf L  of  rope ;  bnt  a  force  of  Ulh.  ■< 

W.  Pebben  Haycock. 

[62919,]— 1.1ft  for  'WolL- An  a.pparatnaw^ 
ig  avery  few  pounds,  a  cwmbinatiun  of  smallma- 


ira,  introdacad  to  the  puhlieB 
eaoape  frotn  the  nppar  psrtafi 
building  on  Sre.  I  hare,  howaver,  heudiMkil 
-'"-Lince.  Perhaps  a  aearch  in  the  PatenlOlB 
asaiat  W.  C.  Hunt.  Before  ■pendinglb 
loney  just  consider  the  law  aa  to  the  vm4 
at  falling  bodies  :  for  insUnos,  in  roand  nuaha 
16ft.  being  passed  through  daring  the  Grrt  Meal 
t  time,  close  on  160ft.  wonld  be  pasacd  tbro^ 
uring  the  third  second.  Your  acfaems  will  U 
on  with  a  crash  in  more  way ■  than  one.  Iltt 
x'angye.  of  Birmingham,  make  an  adaptatiiarf 
Wesum  s  puUey-blook»,  which  wonld  anit  your  fa- 
lse for  a  alow  descent.- ARCHIBALD  FRY, 

rs29!0.]—Tomatoea.— Would  S.  BottooekUr 
y  if  for  recipe  Da.  I  the  tumatoei  are  firstpeM 
and  how  this  is  done?  Then  the  alia  of  tbebcida 
lud  it  on  boiling,  whan  tbe  pieoei  biwt 
to  a  pulp,  the  space  above  the  shninka 
contents  is  filled  (with  pulp  from  otfaer  boolak 
'  «[ore  pouring  on  the  oil  ?  la  ponring  oatheti 
'hilst  the  bottles  and  contents  are  hoc,  wilt  itn- 
lain  on  the  top  of  the  pnip  or  get  mixed  wiih  iki 
Ltter  ?  Ot  wbat  depth  shuuid  the  layer  of  oU  la 
nd  are  there  any  oondiuieota  or  Hpioas  mixed  ai 
oiled  up  with  the  tomatoes?  Tha  recipe  of  **  Em' 
eems  also  very  good  j  but  it  is  not  said  if  a^ 
overing  of  oil  or  other  material  is  ponredqa 
the  pulp.  I  have  heard  of  aalicylia  aoid  bcingnl 
good  fur  purposes  such  aa  this,  first  aOTeriif  dii 
pulp  with  a  disD  of  linen,  and  then  ponringHt- 
'  lot  of  tha  acid  to  fully  aaturate  the  linen.  WW 
this  acid,  and  is  it  qalte  safe  to  nse  ? — M. 
[62924.]— St  aun.— The  laat  two  linM  gf  m 
ahould  he;  •' p    -^    2}f,  and  if  " — 


-^  sr  ■' 


intvd. — T.  O.,  BtiatoL 
oiDoh  obliged 


■T.C. 


[62924.]— Staiun,  „__    . 

Bristol,"  for  bis  information,  bnt  I  can  hardly  ■ 
through  his  eSaiency.  Will  be  kindly  eiplaiih 
formula:  how  be  geta  hie  300  t-  461  =  761;sli 
wbat  ia  the  ataudard  of  efficiency  of  boat  eagna'  1 
Second,  will  not  32' have  to  be  aubtraotsd  froa  ths 
feed  .temparatnra—via.,  60*—  82'  =  **'?— W.f, 

[62929.1  —  OklTluiamatarB.'-YoBr  qMQ  ii 
vague.  What  galvanometer  do  yon  refer  tt! 
Everything  depends  on  tha  form  and  parfoserf 
instrument.  A  talegrapb  lineman's  "dete^'n 
generally  wound  thoai  Quantity,  abootNa.il 
wire,  from  0'6w.  to  Iw.  lutanaity,  about  So.  ^ 
wire,  from  160w.  to  200w. — W,  PkbKEX-MatCOCL 

[^629  29 ,  ]— aalyanom  stars.— TO  II B.  Bottosk 
—Much  depends  on  wbat  work  ia  tobedoasMk 
tha  galvanometers.  If  to  bo  used  with  vary  IsiT 
ourrecU  with  little  E.M.F.,  a  single  tun  ot  Xe.  1* 
would  be  ample.     If  for  --— *- — —  -*-*■ — '—  ^^ 


ordinal  datsctot  roA 
if  any  of  the  msl  (•» 
Ko.  30  will  give  cualM 


I  No.  38  or  40.— S.  BOTTOS*. 
[62930.]  -  I^tantnx*.  —  Tin 
Castles,  and  Ancient  Hall*  of 
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aotlon  of  fused  KHO  on  a  yariety  of  sabitanoes — 
•.g.,  phloretin,  qneroetin,  moritannio  aoid,  cateohin, 
Booparin,  drajcon*s  bloody  gamboge,  &o.  It  was  first 
obtained  by  Hlasiwetz  m  1865  from  phloretin ;  ac- 
cording to  Sobi£f,  it  is  best  prei>area  as  follows : — 
20gTms.  phloretin  and  150c.o.  ot  solution  of  KHO 
(s.g.  1*2)  are  heated  in  a  flask  attached  to  a  yertioal 
condenser  for  three  hoars.  The  cool  liquid  is 
exactiy  neutralised  with  HjSO^,  a  slight  excess  of 
sod.  carb.  is  added,  and  the  phloroglucol  extracted 
by  an  equal  volume  of  ether,  repeated  four  times. 
On  distilling  off  the  ether  the  phloroglucol  remains, 
and  may  be  purified  by  dissolving  in  water,  ana 
adding  a  small  quantity  of  Pb  Ac,  and  passing 
H.S  through  the  solution.  It  is  then  extracted  by 
etner  and  recrystallised.  Uydroxyquinol  Ce,H^. 
(HO),  is  usuall]^  prepared  by  the  action  of  nascent 
hydrogen  on  quinone  by  treating  it  with  an  aque- 
ous solution  of  SO2  or  HI,  or  with  Sa  and  HCl.  It 
may  be  produced  from  paranitrophenol  by  Griess's 
method,  and  from  pariodophenol  by  fusion  with 
KHO.  It  may  also  be  produced  from  phenol  thus : 
— Phenol  is  converted  into  diazophenol  by  passing 
nitrous  vapours  into  a  cooled  ethereal  solution. 
This  forms  needles  of  diazophenol  nitrate, 
G«HX)H,N2N03,  which  are  dissolved  in  dilate 
H2SO4  (1:2),  mixed  with  alcohol,  and  ether  added 
until  solution  is  rendered  turbid.  The  diazophenol 
sulphate  crystallises  out,  is  dissolved  in  water,  and 
m|xed  with  about  12  percent,  concentrated  HjSO^, 
and  heated  until  it  becomes  dark  red.  The  hydro- 
quinone  is  extracted  with  ether  in  the  usual  way. 
— Sm. 

[62963.1— Mensuration  of  Cones.  —  The 
formula  is  0-2C18  H  (D2+ J'+Dd),  which,  in  your 
case,  will  be  H  =  102,  D  =  163,  d  s  93.  Working 
it  out  thus,  0-2618  x  102  x  (26,569  +  8,649 
+  15169)  =  0-2618  X  102  x  60,377  =  l,3-15,247c.in. 
Yon  cannot  have  anythii^  much  simpler; 
but  it  is  easier  to  remember  the  contents  of  a  com- 
plete cone,  which  is  f area  of  base)  x  ^  height. 
You  can  then  calculate  the  complete  cone,  and 
deduct  the  small  cone  which  is  missing. — T.  C, 
BristoL 

[62963.] — Kensnration  of  Oones. — The  sim- 
plest rule  for  finding  the  cubic  contents  (or 
volume)  of  the  frustrum  of  a  right  cone  (which  is 
the  figure  to  which  the  question  refers^  is  the  fol- 
lowing:~  Square  the  diameters  of  the  top  and 
bottom,  and  add  these  squares  to  the  product  of  the 
diameters.  Multiply  the  sum  of  the  three  quanti- 
ties by  the  perpendicular  height  and  also  by  the 
number  *2618.  The  resulting  product  will  be  the 
cubic  contents  of  the  frustum.  In  the  case  given 
by  ^  Nu,"  the  sum  to  be  multiplied  it 


\ 


8,649  +  26,569  -f  16,159  =  60,377. 

Hence,  the  cubic  contents  in  cubic  inches  equal — 

50,877  X  102  X  -2618  =  1,345,247-267, 

or  very  nearly  778-499  cubic  feet. — J.  R.  C, 
Charing. 

[62963.]— Kensnration  of  Oones.— The  form 
of  solid  body  mentioned  in  this  query  is  properly 
called  a  frustum  of  a  cone ;  the  cubic  contents  can 
be  obtained  by  decimals  by  the  following  rule  : — 
Square  the  diameters  of  the  ends,  add  them 
together  with  the  product  of  the  diameters,  mul- 
tiply the  sum  by  the  perpendicular  height,  and  the 
product  by  the  decimal  *2618.  The  restdt  is  the 
cubic  contents. 

Example. 
Sizes  of  cone  given  in  query, 
r  93  X    98  =    8649  \  x  j-        i. 

I  163  X  163  =  26569  |  **1'**'^^'  ^*  diameters. 
163  X    93  =  16159  product  of  diameters. 

I  

L  50377  X  102  =  5138454  x  -2618 

=  1345247-2672.c.in. 

The  above  applies  only  to  frustums  of  round  cones, 
The  rule  for  simple  cones,  or  those  terminating  in 
a  point  being  different.  I  shall  be  pleased  to  give 
**  Nu  "  any  further  information  on  this  subject. — 
Engineer,  St.  Mary  Church,  Torquay. 

[62965.] — Oyole  Lamps. — Perhaps  your  wick  is 
too  small,  allowing  the  jolting  to  Uirow  too  much 
oil  up,  thus  putting  out  the  flame. — Sm. 

[62966.]  —  Cycle  Lamps.  —  A  solution  of 
camphor  in  a  mixture  of  equal  volumes  of  colza 
and  paraffin  oils  gives  a  very  good  white  light. — 
Principia. 

^ 62966.]— Cycle  Lamps.- Try  a  mixture  of 
olive-oil  and  camphor.  It  gives  a  clear  bright  light, 
with  no  smell  if  properly  trimmed.  I  have  tra- 
velled many  miles  after  dark,  and  have  never 
known  it  to  fail. — Aloin. 

* 

[62965.1— Cyole  Lamps. — I  always  bum  colza 
and  paraffin  oils  in  my  tricycle  lamps,  and  never 
have  any  trouble.  Be  careful  not  to  have  too 
much  paraffin  in ;  otherwise  it  may  explode  and 
bum  up  the  lamp.— Meteor. 

[62966.]— Dynamo.— To    MR.    BOTTONE.— A 

two-horse   power    engine    will    drive    a   dynamo 

capable    of   lighting    twenty   20o.i>.    lamps  with 

perfect  ease.   Hence  jou  could  certainly  lignt  forty 


of  ^our  lOcp.  lamps.  You  wotdd  require  a 
laminated  ring  armature  about  6in,  diameter  and 
6in.  long,  wound  with  about  81b.  No.  14,  in  at  least 
24  sections.  The  field  maffnet  cores  should  be  about 
lOin.  lone  and  3in.  thick,  with  eood  heavy  pole 
pieces  and  thick  heavy  yoke.  About  601b.  of  No. 
20  on  the  fields  will  give  good  results  as  a  shimt 
machine.— S.  BOTTONE. 

[62967.]— Thermopile.— To  Mr.  Bottone.— 
I  am  afraid  you  would  want  nearly  500  elements  to 
light  up  four  lOo.p.  lamps.  You  can  build  the  pile  in 
rows  of  50  instead  of  36.  As  many  sets  as  you  wish 
to  couple  up  in  parallel,  you  will  connect  together 
the  similar  metals,  instead  of  the  dissimilar.  Let 
us  suppose  you  have  built  up  a  pile  of  five  rows  of 
60  each  row,  and  that  vou  desire  to  couple  the  five 
rows  in  parallel  (each  row,  of  course,  bein^  in 
series).  You  will  connect  all  the  five  tinned-iron 
terminations  together,  to  form  one  pole,  and  all  the 
five  zinc-antimony  squares  together,  to  form  the 
other.  You  might  get  8  to  10  volts,  and  8  or  10 
amperes,  with  Oft.  gas  per  hour. — ^.  BoTTONE. 

[62968.]— Braclngr  Climate.— Ithink«abique" 
had  better  have  a  town  built  to  order. — Wm.  JOHN 
Grey,  F.C.S.,  Newcastle-on-Tyne. 

[62968.]  —  Braoinar  Climate.  —  Try  Sutton, 
Surrey ;  chalk  soil,  good  air,  good  schools. — S. 
BOTTONE. 

[62968.1— Braoinff  Climate.— I  should  think 
"  Ubique  would  find  Warwickshire  suit  him,  as 
it  includes  the  highest  table-land  in  England.  The 
prettiest  part  is  about  Coleshill  Tvilluge,  10  miles 
east  of  Birmingham).  Rugby  lies  high,  380ft. 
above  sea-level,  and  contains  several  schools. 
Norwich  is  also  a  bracing  place ;  but  would  be, 
perhaps,  too  cold  in  winter.  I  know  many  bracing 
places  ;  but  they  are  not  towns  of  10,000  inhabit- 
ants.— Sm. 

[62969.]— Electrical  Pendnlnm  Indicator.— 
The  ends  of  each  indicator  coil  are  connected  to 
one  common  return  wire  ;  if,  then,  it  should  happen 
that  any  two  leading  wires  from  the  terminals 
touch  one  another,  the  current  dividing  actuates 
both.  Such  a  fault  cannot  be  ascribed  to  induction, 
as  induction  currents  are  momentary,  and  in  this 
case,  if  any,  would  be  extremely  weak.— W. 
Pe  rren-Maycock. 

[62970.]— Iron  and  Steel  Test.— If  a  drop  of 
diluted  nitric  acid  is  dropped  on  bright  steel  or 
cast  iron,  it  will  leave  a  black  spot,  due  to  the 
carbon  not  being  dissolved.  Wrought  iron  will 
not  leave  any  mark  when  so  treated. — PRINCIPIA. 

[62970.]— Iron  and  Steel  Test.— Polish  a  small 
plate  of  steel  and  a  similar  one  of  soft  iron.  Touch 
each  of  these  with  a  drop  of  nitric  acid,  and  you 
will  soon  see  the  distinguishing  mark.  A  tool  or 
any  small  manufactured  article  can  be  similarly 
treated.— Eos. 

[62970.]— Iron  and  Steel  Test.— Put  a  few 
drops  of  nitric  acid  on  both  iron  and  steel,  and 
observe  the  result.  The  iron  hardly  undergoes  any 
change,  the  steel  turns  blacky  which  can  be  seen 
when  tne  acid  is  washed  off.  The  reason  is  that 
in  both  cases  the  HNO3  dissolves  the  iron ;  but 
steel  bein^  a  compound  of  iron  and  carbon,  when 
the  iron  is  dissolved  the  carbon  is  left  behind, 
and  shows  as  a  black  stain  on  the  bright  steel. — 
R.  A.  R.  Bennett. 

[62971.]— Bleotrical.— To  "  RosiCRUCIAN."— 
You  bad  better  use  two  wires  to  make  a  good  job. 
Get  from  any  electrical  firm  some  of  the  small 
double-grooved  casing,  smallest  size,  and  tar  well 
outside  and  in ;  put  m  wires,  also  tar  them,  then 
fit  on  cover ;  and  finally  well  tar  again,  especially 
where  casing  is  joined.  Use  Stockholm  in  prefer- 
ence to  coal-tar.  Bury  at  least  1ft.  below  the  sur- 
face.—Old  China. 

[62971.]— Electrical.— The  following  is  an  ex- 
tract from  Dr.  Lardner's  book  on  the  "  Electric 
Telegraph."  The  wires  of  the  Magnetic  Telegraph 
Co.  are  laid  and  protected  in  the  following  manner : 
— Ten  conducting  wires  are  enveloped  in  a  cover- 
ing of  guttapercha  so  as  to  be  completely  separated 
one  from  another.  Thus  prepared,  they  are  de- 
posited in  a  square  creosoted  wooden  trough 
measuring  3in.  in  the  side,  so  that  nearly  a  square 
inch  of  its  cross  section  is  allowed  for  each  of  the 
wires.  This  trough  is  deposited  on  the  bottom  of 
a  trench  cut  2ft.  deep  along  the  side  of  the  common 
coach  road.  A  galvanised  iron  lid  of  about  ^in. 
thick  is  then  fastened  on  by  clamps  or  small  tenter- 
hooks, and  the  trench  filled  in.— YOUNG  SCIENCE. 

[62973.]— Pit  Saw. — See  that  one  range  is  not 
higher  than  the  other,  and  that  there  is  no  more 
set  on  one  side  than  the  other,  and  both  ranges  of 
teeth  have  the  same  points,  not  one  having  a  pin 
tooth  and  the  other  a  square  tooth.  See  that  you 
do  not  prMS  forward  with  one  hand  more  than  with 
the  other. — J.  C. 


[62977.]— Pi«no  Bepetltion.— To  ltX.W.H. 
Davies.- A  **  repetition  check  action  **  to  a  piaas 
is  an  ideal  perfection  which  has  not  yet  bew 
realised.  The  best  repeater  action  was  the  old 
"jack,**  in  which  the  hammer  was  left  tiemUiB| 
at  the  tip  of  the  finger,  and  ready  for  work  at  hm, 
or  quarter  touch.  The  very  freedom  of  thehais- 
mer  proved,  however,  a  great  objection,  as  that 
was  a  constant  rebound  against  the  vibntiig 
string,  which  produced  a  moat  nnpleassnt  twaa|; 
To  obviate  this,  the  ^msshopper"  or  ^'t^faf 
jack  "  was  invented,  to  allow  the  hammer  to  escsft 
more  gradually  from  the  string.  Since  thei 
numerous  patents  have  been  taken  ont  for  chedE* 
ing  and  holding  the  hammer  on  the  principle «( 
the  wedge,  and  some  very  ingenions  methods  hsfe 
been  contrived  for  its  automatic  release ;  bat  u 
action  that  will  both  check  and  repeat  freely  Hm 
yet  to  be  invented.  The  problem  is  purely  bm- 
chanical,  and  no  doubt  there  are  many  of  *^oin^  A 
who  could  solve  it.  I  hope  before  long  tohan 
time  to  describe  and  illustrate  this  intereiUiig 
subject :  meantime,  '*  J.  W.**  will  have  to  be  latii- 
fied  witn  the  purity  of  tone  evolved  by  the  cheek, 
and  I  should  advise  him  to  give  a  wide  berth  to 
such  pieces  as  "  Rosellen's  Reverie,**  unless  he  ii  s 
very  accomplished  executant. — W.  H.  Davies* 

[62078.]— Winged  Ants.— Fignier  says  that 
about  the  middle  of  Augnst  ants  come  forth  tat 
swarm  in  the  air,  where  the  coupling  takes  plsee; 
after  which  the  males  die  directly.  The  femaki 
return  to  the  nest,  where  the  workers  (neuters)  en 
off  their  wings,  after  which  they  lose  the  desire foi 
liberty,  and  set  about  laying  eggs. — ALOIN. 

[62980.]— Bngine  Oonveralon. — Yon  wdbI^ 
of  course,  get  more  power  by  altering  to  a  eos- 
densing  eneine ;  but  I  should  not  compound  andcr 
651b.  to  70lb.  Of  course,  you  intend  to  use  presest 
cylinder  as  l.p.  if  compounded?  If  altered  to  oas> 
densing,  you  might  use  a  centrifugal  pump  for  d^ 
culating,  as  you  run  at  a  good  speed.  If  yoastes 
pump,  gear  it  down  2  to  1.  Area  of  condensiif 
surface  =  say,  60in.,  and  use  as  thin  tnbee  as  wmSHtik 
of  brass.  Circulating  pnmp,  if  geared  down  m 
above,  say,  lin.  diam.  x  l^in.  stroke,  or  a  liltie 
less  if  desired. — T.  C,  Bristol. 

[62981.]— Distance  of  the  Sxui.— The  focoidi 

R 

for  finding  this  is  -^ s  distance,  where  B  = 

Bin.  kf 

equatorial  semidiameter  of  earth  in  milei.    P  3 

equatorial  horizontal  parallax  of  the  sun.    lUi 

tables  of  logarithms  give  directions  to  find  di 

sines  and  tangents  of  small  angles ;  bat  here  k  a 

method  applicable  to  all  tables,  and  which  I  ksn 

not  seen  before.  If  the  table  g^ves  sines  to  weeaak,  < 

take  out  the  sine  of  the  nearest  second  to  theoo 

you  want,  subtract  the  logarithm  of  thetabik 

number  of  seconds  and  add  the  logarithm  of  tk 

number  of  seconds  of  which  yon  want  the  siM. 

Two  examples  will  make  this  clear.     Let  us  fiii 

the  sine  otP^  8*848 ". 


Log.  sin.  9"  5-63981,74 

Log.  9 0-95424,25 


Log.  8  848. 


4-68o57,49 
0-94684,51 


Log.  sin.  8  848" 5*63242,00 

If  the  table  only  gives  sines  for  each  minute,  tk 
operation  would  stand  thus : — 

Log.  sin.  1' 6-48373 

Log.  60  1-77810 


4'58668 
Log.  8  848 0-94684 


Log.  sin.  8-848" 6-63242 

Let  us  now  find  the  distance  of  the  sun. 

R  =  3963-22  log 359805,15 

Log.  sin.  (P8-848'') 5-63342,00 

92,891,400  mUes  »  7-96563,15 

Five  decimals  are,  however,  anite  sufficient  in  oar    \ 

Present  state  of  knowledge  of  the  solar  piraUax.— 
'BIA. 


[62974.]— Wasp's  Nest.— Wait  tiU  the  first 
frost  comes,  Jenny — no,  **  J.  S.*' — and  then  all  the 
wasps  will  be  dead,  and  the  nest  deserted.— S. 
BOTTONB. 


The  seminary  for  Oriental  langnages  whiA  hm 
been  established  in  oonnection  wiu  the  Bcdh 
University  will  be  opened  on  the  18th  of  Odobc 
The  curriculum  comprises  the  Chinese,  JapansM. 
Hindostani,  Arabic,  Persian,  Turkish,  and  Ssshiii 
languages ;  and  candidates  for  Foreign  Office  itf* 
vice,  as  well  as  educated  persons  following  ochtf 
callings,  are  eligible  as  staaents. 

The  results  of  the  surrey  and  last  esuai  d 
India  are  that  the  area  of  the  Peninsola  of  His- 
doetan  is  1,382,624  square  miles,  and  the  popdatios 
253,891,821.  Although  inunense  traeti  of  eosany 
are  annually  cultivated,  SMOording  to  the  aat 
recent  survey  10,000,000  acres  of  land,  snitahlc  for 
cultivation,  have  not  as  yet  been  ploaglied.  At  tk» 
same  time,  120,000,000  of  aom  aie  nionfld  M 
waste  landik 
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mj  TOD  ou;  but  II  ha  li  worth  BBTthEnr,  ba  will 
ohoTH  bla  own  mlh.)— CbUHUiT.  (Tint  m  ■dni- 
Uid  from  tlina  to  dsH ;  but  ^aa  as  obUla  lafonnk- 
llcn  at  th(  BhiIi  dI  Bailud.)— Hirtoei  Bituiu). 
(Sta  maa;  npUu  la  bank  lolam'  •,  or  elaa  lUM  what  <• 
the  dUBcoli;— tbat  la,  pot  a  dalDlM  qaHtloa.  Wa 
oanDot  iTaii  tlma  to  picaa  That  la  tha  duaot ;  bnt  ion 
would  do  brtur  U  bar*  a  ratoni  "  llna  '  Iniloicf  of 
"  tanh.">— 1[JI.I£CS.  (Bow  maaj  nadin  an  Ilkalj 
to  b*  iDMraatad  In  nob  a  qaaatlon  r)— ItrcDBira.  (Foe 
iBonbUsn,  aleaaa  laa  Koa.  *U,  10*7,  lOW.  I(l7f.>- 
Ow^LU.  (JLBf  ol  001  adTatllMn  dfalloi  In  photo- 
gratlhlo  matailali  will  inpfilr  jon  wltb  tba  ^^  Ud  ~  plataa, 
ud  alw  witb  dinetioai  I«r  aalnt  tbeo.   1.  It  >oa 

obtap  budboob  gl  tb«  ait]— Fboto.  Duut  XOOM. 
(Banzai  portabla  laati  baTB  bean  daaorlbed ;  bot  U  jon 

itmot  It  of  fzamlnff  and  matoh-bouding,  and  Una  It 
wlibblukpapar.)— T.  PftU».BDll.  (Bob  baaiwu  on 
tha  WTOof  aid* ;  than  vnt  ■  oloth  orar  tha  Tight  ilda 
and  work  a  nm  lit  iioo  aboDt  oa  It  bbIU  th*  btMwai 
llmaltHagd  tbaflbmanooatad  withll.  Thiimcthod 
Baku  cloth  pioof  ualait  >a}tta1iui  bat  ntj  haarj 
nin,  wbll*  alt  oan  atlU  pas.  ror  man;  olb«  Datlwdt 
•a*  indlotaO— pHiMCtPU.  (Stlok-slOMti  and  (nmo< 
ohambai*  haTa  boan  illiutnl«l  maoT  tInwL  Yon  will 
ted  aemathlu  kboni  than  in  Ho.  lOBT,  p^  111 ;  bnt  all 
that  ti  aaadat  la  a  ohnmbat  01  onpboard  witb  aoblmnar 
laadlot  to  tha  ootu  air,  aod  •  doot  that  Sta  oloaa 
(DODEb  to  pnTant  tht  fsmM  antgrlng  tha  laboiatorr  ot 
»oni.;-J.  J.  {It  II  tloUai  to  lapannlng-a  Tamlih 
wUoh  DStt  be  !<iked  on— that  ia,  "itoTad,"  al  Itit 
Xtrmed.  Kandar't  lar  Tunlib,  u  It  la  oallad,  !■  Hnarallv 
naad  tor  bUck.  %.  Polld  oaibonlo  wild  oan  be  prodno^ 
onlj  bj  Immanit  pn*aBi«  and  Intanaa  Aold,    Wbi ' 


doalnalt?  I>0}» 
hare  liqald  cnrbo 
J.  0.  iWooW  It 
-  It  appi    - 

1^ 
too. 


CKbonio  acU, 


foi  tha  "beat  "mm 
illd  la  a  rtqi  to 


)t  ba  a  ^ratnltoDi  advai 


gallant,  too,  botb  [ot  Intn 
PHOOnatB.  (Ton  an  mlaU 
eomapondat  who  bat  amit 
than  jon  Ban  digut  In  a  twali 


r«lpga.)-J.   F.  L. 
■atad;  but  pcMlblj 


ith.    Mow,  Hodu  a 
inuu."  and  will  thaf 

_     _  _  (1— B.H,Hi!lll01tD. 

aitma.  TiSbnw,  Lndaal^Alll.  wiU  aopplr  It ;  but  wo 
llara  jon  mutt  aobaotib*  lot  II.  Ttinj  do  not  aell 
Unila  oopln  >-S.  O.  &  (Whr  not  look  lor  it  r  Beaa- 
wu  wUl  do.    Tb*  bnbbiN  aia  mada   bt    dlaaolTlng 

alonall J.  Allaw  to  itasd  for  Hranl  hoora,  and  poor  ott 
Ou  Blear  liquid,  to  whloh  add  nearlj  aa  mnoh  gljoarlni. 
1.  Make  a  banieU  or  a  Bwaa  oalD-J.  W.  Q.  [Fleaia 
lookoptbe  ntijeotln  back  lolunua,  «  read  ■TheOu 
Inglna,"  bj  D.  Clatk,  Loapiuni.)— A  DdtcR  BUB- 
(CBIBIS.  {Wedonetknow.lt  waiftatadthmttlieT  are 
made  in  Vienna;  bnt  DOdonbt  an»d<eitlMnMnt  In  tba 
Wutod  Colamnwonld  attiaot  tha  attantlon  el  the  maker.) 
Eoi.  (Kot  jonr  mbtake.  The  unopondent  wai  n- 
tettiPB  to  a  itnpld  itiUDUnt  wbleh  upsated  In  one  of 
(bedaJlTpapcnabonflnTertadaonaa.^  Too  need  the 
lata  "Ineonad.")— CbmbiK.  (A  mlxtnn  of  gu  >ad 
■li  ti  blown  into  the  hollow  Iron,  whiah  In  aoma  eaKi  la 
B«da  10  mtat.  K  that  tba  oppar  aide  whisb  ;*t«  hot 


as 


— TlKXAH.  (Yti,cenaial]r ;  I 


AAcfn^  trade  lian  ar 


nlcnlate  t'^  the    I'ow-pi^ure' 

(WhlBDt«.ll    JlW«k    or  tKO-lt 

Eet^Iotbe  "Uoaoiwered"  Hit? 


jou  will  klndl/  will  a  faw  week 
a;peaied.|  — Jls.TIBHIT.    |Ni 


r    AHIIOUa    list.    .(Udlilull; 
fmedj  bnt  the  inlle.    Let  yoai 

oi  the  Wtrtif  Tinui  and  Eclio'; 


.    (We 


ilBtelj 


ANawW&nhftblaTrQaa.- An   I 

Uob.      It  hv  »  bwqUfaUr    IDUHKll,    flMh-oolc 
GOK^^Y  (UmlWdJ,  U    OIVOSD  BTSUT. 


ROTICl  TO  SUBSCaiBSRa, 

taaHt  In  (tonrt  ihai  tb>  )m  Douku  ol  th*  Hnw  Ik 
bii«tHi<pa«ia  pui  wUi  ka  lorwudai  (•  ibaa  la  ■ 
Vnppfv.Hu  \ntiiMSiaa  th*t  a  ti«k  naitaaABa  ta  Mi^ 

It  tal^lnl  u  «wu»  Ibe  AUwilKIn , 


FBOBLZU  HLVIIL— BI  Q.  J.BLATCB 


.-_J_P 


m  wTm  m 


M  to  plaj  and  mate  in  th 
BOUmOK  TO  1,MC 


3.  Anjthlng, 
(a)  1.  Q.B  moral. 


TXRHS    OF    SUBSCRIFTIOn. 


■-    CbplLal  PHlUflD,  uid  Ik 


OUR   IXOHAHM   OOLVn. 


OoodTaltM  (WtoredtoaahocinrtraaaBW  Ik  tO 
klaai  al  macd  or  n^Mkli  tMwuKl    AnJlinM  — QJUm, 

nna  ll^jarat  Child  DoabU  Albsr^da^U^wUh 

ttaad^Aa.     V«  a   noa  utkoE*  irllt    a^^  atwaU  «4  b^- 
~— ■— ' —  „Hlj  ijoflBta  pbol*-  (HAmad),  tv  airs,  7,  Cffw 
aa,  Klandsn,  BrUlt,!. 
Donble  Bndna  OuUnva  oomplet*.  o^*^  kin< 


FbotOKra^io 

" Bnsliab Uaohaato."  ToinmHZI.udxiUiT. 

Sqnato  Kabonny  aainera,  with  sapltal  pstnU 
IM,  Hart  lUiylor^Ii..  pI^tM.  ••  m".  tt,  orttattaOmMf^ 

Aiaerloau     Orralnatta,     Ions     roll    of   w^t. 

Wanted,  a  Kanlleman'i  tllTT  Watoh^gondtl^a. 
Z«w-na4,  BW^^- 
Will  atahanga  MnalMl  Box.  ii>  tnnea,  oeat  U  Ik, 


"  BMniM^anJVnr  IMa. 
lor  11  iwtt    Ootver,  and  a  poa 


■  wanted;  exobBBn  (or  tltL  liO.S.inn. 


Jolii«r'aarunp,TrDnEbt  lroD,}lD  bj  |ln.  tft.  lar 
Large  Iron  Iiatba  Heada.  Treat,  completi. ntl 
L«ge  Boll  wanted,  deep  cbnrch  tone,  kjUwU-j, 
lit  niunben  of  "  Bnallah  MaDhsnio.-  Ul-Lm 
PerambolatoT      Fitttnca.  —  RnMw    ^^lurt. 


d  woe,  prifrcl  with  a 
gold  Horaeihoa   Pin.  lot  O 


Onitar,  iplem 
Wanted,  IB^en 


Wmnted,  Viet-Cultlng  Ifachlnr,  ImpnTcd  Lmlir. « 

BiapUci  Nin  "  f Dr  itse,  ud  iu.  lo  Jaij,  im.— Dau,it,«>iB 
■loiLt-TOftd,  *r.  BdihtaiL 
Stln.  £iuigaroo   Safetj   Bioyola,   imuIt   bh.  ■> 

"  Modam  Staam  Praotloe,"  complete,  naheoi. 

luliufa  tulKit  laUu.— i.  Lu'tuh,  II,  ila.L!««^£S> 


Ooppar  BoUer.   borUontai,  ISla 


lUn,  UlMls  Vail,  WUt*U*, 
1}  Iron  Banoh  IiAtbe,  good  ean>lltIoa.  eg 
Salvo  TrtOFOle  tell  b(«inc«  to  whaelt 


■  Bngllah If Mlwnlo,-   Tola,    ZLI,  XW.  i 


ENGLISH  HEOBANIO  AND  WOULD  OP  80IEN0I :  "Ko.  1,170. 


ASTBOSOHIOAL   ROTZB   FOB 
SKPTEMBIIB,    1887. 


1" 

Sontha. 

Bight 
dion." 

Deolisft- 

TimB. 

1 

6 
11 

16 
21 
2S 

h.m.  a. 
11  69  seisin 
11  68  18-37  „ 
11  66  36-07  „ 
11  64  6110,, 
IJ  63    6-77  „ 
11  61  22-20,, 

h.ni.   S.I.     ,  . 
10  41  16  g  18  48S 

10  59  21.6  28  24,, 

11  17  21:4  36  18„ 
U  33  19'2i0  11„ 
U  53  170  43  46,, 

12  U  181  I3  14S 

h-m.     a. 

10  41  19-SO 

a     1    2-63 

11  20  45-39 

11  40  28-15 

12  0  10-91 
12  19  63-67 

The  metJiod  of  finding  the  Sidere&l  Time  at 
Ii«dal  Mean  Koon  at  unj  other  station  will  be 
fonnd  on  p.  382  of  Vol.  XLIV. 

Small  ipots  appear  at  not  very  frequent 
InterTale  on  the  Sun's  disc. 

At  9  a.m.  on  September  23rd  the  Sun  ia  said 
Uohmcallj  Co  "enter  Libra,"  and  autumn  is 
•nppoaed  to  commence.  He  ia,  in  reality,  at 
thli  instant  some  3J°  almost  doe  Weat  of  i|  Vii- 
gJniB.  This  ia  the  theoretioal  date  of  the 
Eqalnoz ;  but  the  nearest  actoal  approach  to 
it  in  Loudon  will  not  oconr  until  the  2oth. 
when  the  San  will  be  lib.  69m.  above  Che 
horiiou,  and,  of  courae,  12h.  Im.  below  it. 
Towarda  the  end  of  the  month  the  Zodiacal 
Light  nut;  be  seen  in  the  l&ut  before  annrise. 

Ths  Soon 
la  Full  47-3  minutes  before  Noon  on  the  2nd, 
and  entera  her  Latt  Quarter  at  3h.  3*2m.  p.m. 
•n  the  10th.  She  will  be  Kew  at  lh.69'8m.  p.m. 
•n  the  ITtb,  and  enter  her  First  Quarter  at 
3h.  3-9m.  in  the  earlj  morning  of  the  24th. 


she  will  be  a  Homing  Star.  Very  poorly  placed 
ndeed  (or  detection  with  the  naked  eye,  ahe  is 
low  a  telesoopio  objacc  of  Che  highest  inCereBt, 
tnd,  at  and  abont  the  time  of  her  inferior  oou' 
junction,  the  student  ehoald  lose  no  oppor- 
tunity of  observing  her  most  eiquieite  hair- 
like crescent,  like  a  thread  of  burnished  silyer. 
rticnlar  attention  should  be  paid  to  the 
libility,  or  otherwise,  of  the  dark  body  ol 
the  planet  at  this  time.  Her  diameter  will 
then  be  69"  ezocCly. 


Day  of 

Moon's  Age 

Sotitha. 

Daja. 

h.     m. 

11    41-7  p.in. 

6 

2    32-6  a.m. 

23-3 

6    21-6    „ 

16 

10     68-6     „ 

21 

3-9 

3     361  p.m. 

The  HooQ  is  in  conjancCion  with  SaCnrn  at 
2h  a.m.  on  the  14th  ;  and  with  Mars  at  U 
o'clock  the  same  evening;  with  Venna  at  4)]. 
p.m.  on  the  17th,  and  with  Uercury  G  hoors 
later ;  and,  lastly,  with  JopiCer  at  Uh.  a.m.  on 
the  20tb. 

llMOary 
la  a  Homing  Star  at  the  beginning  of  Sep- 
tember, but  camea  into  Superior  Coujnncbion 
with  the  Sun  at  6h,  p.m.  on  the  10th,  after 
which  he,  of  courae,  becomei  an  Evening  Star. 
He  [a  pretty  obvionsly,  indifferently  situated 
toi  the  obaerrer  during  the  greater  part  of  the 
montli.  Horeover,  he  ia  rery  nearly  circular, 
and  his  diameter  never  eioeeds  6". 


^3 
Si 

Eight 

Declination. 

Sontlu. 

h.     m. 

h.      m. 

1 

10    10-1 

13      6-2  N. 

U    28-8  a.m. 

6 

10     47-1 

9    38-7  „ 

n     48-1     „ 

11 

11     22-3 

6    47-6  „ 

0      1-5  p.m. 

16 

11     55-3 

1     600  „ 

0    14-8    „ 

21 

12    2G'4 

2      4-3  S. 

0    26-2    „ 

26 

12    o6'l 

6    50-1  „ 

It     36-2     „ 

A  study  of  the  abore  ophemeris  will  ahow 
that  Uerctir;  starts  from  a  point  Ui  the  Emit 
and  just  to  the  North  of  Regulus,  and  after 
traversing  the  rest  of  Leo,  terminates  hie  path 
this  month  in  Virgo,  where  be  will  be  found,  on 
Che  30th,  rather  Ic^id  than  2'  North  of  Spica  in 
that  constellation. 

Is  an  Evening   Siar   at   tiie  beginning  of  the 

month.    She  oome^<  into  inferior  conjuoction 

'  iricb  the  Hub  at  I  p.m.  on  the  2lBti,  after  which 


-Ooonltatloaa  of  [and  a  n 


r  approaoh  to]  Fixed  Star*  lir  the  1Eo«d. 


Aquarii 

t  ligittarii 
/Sajrittarii 
U.A.C.  7053 
Capricomi 
Capricomi 
42  Aquarii 


Bright 
Bright 
Bright 
Bright 
Bright 
Bright 


r 


Hean  Time  of  Bouthing  of  either  of  the  Stan 
in  the  above  List  on  any  other  night  in  Bap- 
Cember,  aa  also  that  of  datennining  the  L«eal 
instant  of  ita  Tranait  at  any  other  Station,  wiU 
be  fonnd  on  p.  384  of  Vol.  XLW. 


11     30-2 


5    41-4 


lO-S 


So  that  Venns  travels  baokwarda  through  a 
very  blank  part  of  Virgo. 

The  night  aky  is  now  a  perfect  blank,  Habs, 
JupiTEE,  3ATUES,  URAsna,  and  Nbpttise 
being  one  and  all  invisible  for  the  purpoeea  of 
the  observer.  In  the  abaeaoe  ot  anything 
more  interesting,  the  student  may  probably 
care  to  examine  the  minor  planet, 

Pallav, 
which  came  into  oppoeition  to  the  Sun  on 
August  30Cb,  and  may  now  be  aeen  aa  a 
yellowish  Tlh  magnitude  star  dnriog  the  major 
part  of  the  amateur's  working  night.  Onr 
ephemeria  is  given  for  intervals  of  ten  days. 


Deolina- 
North. 


So,  at  the  beginniug  of  the  month,  Pallas 

will  be  a  very  little  to  the  Soutb-East  of  S 
Pegasi,  and  will  travel  backwards  dawn  into 
Aquarius. 


Hay  be  watched  for  on  the  lBt^2nd,  6th— 7tb, 

and  again  on  the  10th. 

Oreenwioh    Mean    Time    of    flonthlac 
Bleveii   of   tke   Principal   Fixed   Stara 
on  the  Mirht  of  September  lit,  1887. 
Sontho. 


Vega  ... 
p  Aquilffi 
Altair  ... 
a'  Capricomi  . 

a Cygni 

."  A^^uarii  : 

:;  Pegasi 
I'omalhaut      . 
Jlarkab... 


The  Uethod  of  ascertaining  the  Oreeuwich 


7 

50  31-35  l».i». 

...    8  37    6-40    „ 

...    9 

2  29-59    „ 

...    9 

28  56-23    „ 

54  39-93    „ 

...  10  32  52-85    „ 

16  50-31    „ 

...  11 

52  35-29    „ 

...  12 

8     7-31     „ 

...  12 

15  48-91     „ 

BLECTBICAL  INST&UlUNT-H&XIRe 
POH  AHATMES.— XVI." 

By  S.  E.  BoiTOKK. 
$  68,"P0LMINATISI>  PANES,  or  FraakHn's 
JT  plates  aa  they  are  alao  called,  are 
easily  mode  by  coating  both  eidoa  of  a 
sheet  of  glass  with  tinfoil,  to  the  exlatl 
of  halt  of  the  entire  surface,  leaving  the 
margins  all  round  clear  glass.  The  glass  ahonld 
be  chosen  with  the  same  precautions  aa  to  ion- 
lating  power  as  in  the  case  of  Leyden  yut 
(^  57),  aud  the  comers  ot  the  tinfoil  should  b« 
rounded,  as  rounded  ones  dissipate  sleotticitj 
less  than  pointed  ones.  Good  paste  or  glw 
(thin)  will  do  very  well  to  stick  the  foil  &wi 

the  glass.  When  gtite  dry,  any  anperflnaa 
s  .ue  or  paste  may  be  removed  from  tbe  edgtaof 
the  foil  aud  glass  by  means  of  a  slightly  danced 
rag.  The  tinfoil  should  be  lightly  bumiiM 
with  a  bone  or  ivory  knife-handle.  AsafntlM 
protection  against  sparking  OTer,  it  ia  wallta 
varnish  round  the  edges  of  the  tinfoil  with  i 
coating  of  good  shellac  vamiah.  In  chargixf 
this  condenser,  it  mast  be  bome  in  mind  that 
one  surface  must  be  oonnecC«d  to  earth  or  other 
large  coodBctor  while  theoLher  ia  receiving  tki 
charge  ;  otherwise  ita  capacity  ia  very  timiul 
A  very  convenient  size  and  form  of  tbe  Franklit 
plate  is  shown  at  Fig.  A. 

§  50.  Owing  to  the  facility  with  which  thsM 
glass  plates  ara  broken,  they  are  not  muchnted 


at  present  aa  oondensera.  Other  i 
having  at  onoe  the  advantagea  of  being  lightw, 
leas  fragile,  more  Qeiible,  and  of  higher  apeoiic 
ioduotive  oa^tacity  than  glaaa,  atre  now  luad  ii 
all  instnuoentA  intended  for  praotioal  weil 
Of  these,  good  paper, free  frona  holea,Mak«diB 
melted  paraffin,  stands,  if  not  alone  aa  the  iiK, 
in  the  very  flnt  rank.  Next  oomes  paper  aoakad 
in  good  shellac  vamiah ;  then  thin  sheet  ebooita 
wmoh  can  be  beat  by  heat  to  any  shape ;  aad, 
laatly,  good  indiarubbec  cloth.  Tbe  modatf 
m^ng  a  condenser,  with  either  of  Uieae  iiMi- 
lators,  will  be  Che  aame  in  each  case,  aotka 
student  will  do  well  to  try  hia  haiul  at  a 
Fi  lean's  condenser,  aa  being-  at  once  tbenuat 
useful  and  least  expensive. 

§  60.  Fiuau't  Ctitdeiuert. — Theae  are  e*' 
ployed  for  two  purpoeea  :  (ay  to  increase  the 
efficiency  of  induction  ooila,  by  taking  up  ths 
"extra"  cnrrent  induced  in  the  primary  :(*) 
to  measure  electrostatic  capacity.  Oandeosm 
for  coils  may  be  of  any  dimensions  bctvan 
9in.  by  7in.  and  2in.  by  4in.,  aoooidiaf  to  tla 

•  Uincbumecvaa. 
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Uuit  U,  far  the  Saer  kind*  ot  diatom)  ;  still,  for  the 
•enraer  kinJ*.  my  tour  out  at  Bva  ■peaiei  at  the 
Very  letut.  atatdn  bal»m,  taken  ali  roand,  (till 
Hmua<<  u  good  a>  uiy  other  medium  yet  broaght 
lonriril.      Xlthongh     bilaiin     ia     oompantively 


■  s  *ery  thin  Uysr  ooder  ■  ooTering-gluL  It 
iver-hsrdoned,  bilnm  beoamu  bcitlle,  and  the 
■OTSi  ii  eaiilj  detitiihed  by  ft  blow  oc  roogb  auge  ; 
«n  the  other  huid,  if  ondec-hftcdeaed,  Dot  ODly 
will  (he  ilide  be  too  tender  to  handle,  but  the 
nfraative  indei  will  be  oanaideiihlj  loirer  (hin 
■Scnild  be  the  oue. 

Slyriu.—Thia  ii  n  mediuoi  about  ahiah  i  deml 
td  uuicoooeptioD  exiiti.  Ai  a  mMter  of  taut,  no 
■tjrai,  80  (u-  ■■  I  am  awiie.  hu  yet  been  need  ai 
•  mnuating  medium  foe  diatomi  or  an^hing  elic  ; 
iMt  I  mmt  expUin.  The  true  ityrax  la  ■  pcodaat 
•t  Siyrar  q/Sc-naii,  belonging  to  the  order  ■'il^racefr. 
It  ia  ■  native  ot  Greeoe,  the  Levant,  and  Aaia 
Minoi',  and  wu  the  tuanie  of  the  original  sad 
■Ixatical  atorai.  It  ha*,  hotrever,  noir  Kholly  dii- 
ippeared  from  oommeroe,  and  I  moch  doabt  i(  it 
tie  obtainable  in  thia  aoaotry,  its  place,  ao  far  aa 
oat  Biitiih  phatinaoopcria  it  cotioemed.  bein^  dow 
upplied  by  the  product  ot  Liqaiii'smhtr  onenlalt, 
faeloDging  to  a  totally  diSerent  order  —  vi:!.,  the 
iHtinsiBDeie.  This  anbitibuto  can  be  pnrtihaied  at 
koy  oheraiat'a.  When  getting  i^  "atrained  atyrai" 
or  "atjrai  oolat "  ranat  he  atked  for.  It  haa  a 
■troag  leeemblanee  to  very  thick  treule,  ia  fall  ot 
fine  dirt,  and,  I  think  I  may  add,  of  moittnre  alao. 
Tbuie  ia  yet  another  falae  atyrax,  lometimea  called 
"AmeiieaB  atyiai."  which  ia  the  product  of 
"Li^uidambeT  ilyrticijlua,"  or  "iweel  gam,"  a  tree 
fuDnd  in  the  Soatbetn  Statei  of  Amerioa,  moatly, 
£b«li(tve,  in  damp  altnationv  Thia  tatter  medium 
ia  DM,  however,  obtainable  ia  Eu  jlmd,  and  it  ia 
only  cumparatively  reeently  that  I  have  been  able 
to  asoertaio  where  it  eonld  be  obtained  in  the 
States,  at  even  in  ita  native  ooautry  it  ii  difScnlt 
l«  get  bald  ot.  I  ahallbe  happy  to  give  tbeaddreaa 
to  anyone  doairiDg  the  lame.     Like  the  other  falie 

"' ■'"'"  American  ityrax  is  alao  anppliod  in  a 

'   ' ).     Aa    the    trae  Btyrai  haa  no 

■peak  of  the  other  tva  media  aimply  aa  "styrai" 
aad  "  American  atyrai."  Biitb  the  gtyranea,  which 
wete  fltat  iatroduoed  by  Dr.  H.  van  Heurck,  of 
Antwerp,  oan  be  diaaolved  in  either  beni(' 
Aloroform,  and  aftarwardi  filtered.    They  aj 

ladcp'Hita  Gne  aadimeat  in  the  bottle  samL 

aiderable  time  after  Bltration,  which  I  consider  to 
be  di  ■  - 


nitber  dirty  >' 


oooaidei^ 

,  anmbcr  ot  other  teiini  have  also  been  tried ; 
-ut  1  dnn't  know  that  any  of  them  have  ahowu 
any  adviiatagea  over  Canada  baliam  or  atyrai,  and 
I  am  Dnable  to  report  npon  any  ot  thein.  Although 
alidei  of  diatoms  mounted  in  any  of  the  reaias  will 
aUnd  fair  treatment,  they  will  nut  bear  any  amount 
ot  rough  haodliog.  It  moat  not  be  torgollenthat 
diatom  valvea  are  oompuied  of  ailot,  a  brittle 
B\  it,  therefore,  the  baliam,  atyrait,  or 
_....  __!dium  he  tongh,  and  the  cover  glai*  be 
cubbed  or  wiped  aomewbat  roughly,  the  medium 
will  yield  to  a  alight  extent ;  but  not  ao  the  diatom 
valvea,  which  ounseqaetitly  will  get  cracked,  tboagh 
the  fragmenta  will  oontinae  to  be  held  in  position 
by  the  mediam  in  which  they  are  mounted. 
Balaam  alidcs  may  be  perfectly  hard  at  the  edgea 
of  the  oovering-elaas,  but  only  tough  in  the  centre 
irt;  if  Sdcb  alidei  he  left  to  theanel.ee  fur  a  few 
lya  in  a  cool  place,  the  density  of  the  haliam  will 
soome  a  little  mnre  bomogeneoiu  iii  conseoiienoe 
;  the  diSusion  ot  the  reaidaal  solvent  in  the 
intre  part  throughout  the  misa,  though  the  outer 
portion  will  always  remiio  a  little  harder  than  in 
"e  centre,  aa  the  folvent  gets  dried  up  almoat  aa 
on  as  it  reachei  the  circumference. 
Che7nicati.—Tht  aole  ohjeot  of  using  ohemioal' 
aa  moaatin^  media,  ia  to  obtain  a  higher  retractive 
index  than  ia  aSurded  by  tbe  reains;  nnleaa  BUcb 
refractive  index  oan  be  obtained  they  have  do 
liio?]  iffi'c.  Bi  far  at  my  eiperiencie  of  them 
lea,  they  ace  either  diffijull  to  manipulate  or 
ey  cannot  be  relied  opOD  for  permanency,  with, 
irhaps,  the  eingle  exeeption  of  monobromide  of 
jphthalino,  which,  however,  I  do  not  oonaider  to 
le  any  advance  upon  atyrax,  aa  diatoms  mounted 
-"- -*- —  -■-  --*   --'--'-'■■  -buything  like  the 


diaiiug  the  proceaia  of  obtaining  those  reaina,  the 
frrepared  media  being  wbat  I  believe  is  oalled  in 
tbe  rarniah  trade  "  chilled."  It  only  in  amall 
^matity  the  heat    a[iplied  during  the  proccea  of 

cither  to  poor  oS  the  upper  clear  portion  into 
another  bottle,  or  to  use  a  "  capped  balaam  bottle  " 
witbaaaspendedglaaa  rod  for  mounting,  and  which 
ia  sever  allowed  Co  tumih  the  bottom  and  atir  up 
the  sediment.  Whilst  on  the  subject  of  this 
aodimeut  I  may  here  atate  that  I  once 
had  a  small  qoantity  of  the  ordinary  atyrax  In 
»  pM,  which  1  placed  ia  a  cool  oven  and  left  there 


Htercd  it,  evaporated    noarlv   the   wj 
alcohol  0^  again,  and  thinned  it  down  to  a  pr 
1 ^jjd  oiiloroforai.    AJ  though  very  i 

■kyrai  is' somewhat  difficult  to  hajden.  The 
way  of  doing  ao  is  by  a  long  continued  heat, 
a-oontiderable  amount  ot  which  it  will  bear ;  but 
nsually  tbia  atyrai  ia  not  Qniahed  off  hard, 
bnt  merely  tough,  and  I  tbe  re  fare  always 
strengthen  my  monnta  by  the  addition  of  a  ring 
li  eement  to  (he  covers.  It  the  styrai  be  over- 
heated it  beeomea  charred,  and  amall  apecka  of 
eatiija  can  be  seen  diaieminated  through  it  wbi 
viewed  under  the  mioroacope.  Siyrai  is  a  very 
iwefnl  medium  for  tbe  Gner  kinds  of  diatoms, 
lb  clearer  and  brighter  thi 


this  atyra' 


iiible  in  balsa 


)  it,  and  aeem  satiaSed 
r  has  also  been  oied  aa 


it  requires  dijaolving 

in  aome  aolvenL 

13  a°Qd'dne5  qoicHy;   iS 

disadvantage  la 
a  friable  as  chalk. 

nqaitefasrditiiabjut 

r  iW  proper  place  is  m  t 

lared  and  minipnlated  by  any  microicopiit  UM 

ing  special   knowledge   of  ohamistry,  wby  u 

b  the  better.    On  the  other  bacd,  it  ii  aoom- 

fort  to  the  ordinary  run  of  diatomist*  to  know  that 

lere  are  really  only  few  diatoms  that  abKilately 

iquire  auch  high  refractive  media. 


BflLT  HOLES  AND  BXLTIHa.* 

I  STEPPED  into  a  mill  the  other  day  wbete 
aeverat  artiolei  were  ia  ptooesa  of  nana- 
-nctnre.  In  one  corner  ot  the  bailding  a  littl* 
rood-working  concern  wat  located.  In  another 
.<art  a  teitile  conoera  used  part  of  the  epaoa,  and 
also  used  power  from  the  one  sngiae  in  the  baas- 
'         building.     In  one  of  the  departoienu 


illiai 


mediam  d 


1   abould  I 


diseolved  in  hisitlphide  of  carbon,  but  no  more  of 
this  moat  be  used  than  abaolutely  ueceMtry,  ss 
the  high  refraotive  iodei  is  cou- 
rednced.  Complaints  have  been  made 
osphoruB  alidea  not  being  permanent, 
the  other  hand,  I  believe  that  Uc. 
Stephensan,  who  first  made  uae  of  this  mediom, 

Crrfect  phuspburoa  slides  in  his  poaiesiinn 
have  been  mounted  for  acme  years  pial. 
_  _jf.  H.  L.  Bmitb'a  and  Dr.  S.  Meale's  media  are 
both  of  the  aame  claai,  having  the  elemeuM  ot 
sulphur,  arsenic,  and  brumiae  in  each ;  slides  newly- 
mounted  ia  these  media  are  superb,  but  from  what 
I  have  heard,  and  from  my  own  experience  of  Dr. 
Meate'a  componnd,  I  abould  aay  that  neither  ut 
them  is  to  be  relied  upon  ;  aooner  uc  later  a  granu- 
latioti  leta  in,  and  it  is  only  a  queation  of  how 
luug  it  will  be  betuie  tbe  whole  ot  the  munnt  ig 
thus  disfigured.  I  believe  that  aome  miorosoopieti 
may  be  found  who  may  be  dispoaed  to  think  that 
some  slides  mounted  in  Dr.  Meate's  medium  may 
prove  permanent,  tu  which  I  answer  that  the  large 
number  ot  failures  ii  more  than  a  saffioient  reply  ; 
a  medium  is  aot  tu  be  depended  opon  nnleaa  you. 
can  rely  upon  having  a  larger  proportion  ot  per- 
manent slides  than,  Bay,  one  out  of  a  doien  mounta. 
It  has  Btruok  me  that  possibly  tbe  aon-petmaneucj 
of  these  two  mtdia  ia  due  to  the  evaporation  of 
the  bromine,  and  that  if  a  proper  cement  were 
found  for  eonfioing  the  aame,  they  could  then  be 
used  with  every  confldeace  in  their  efficiency. 
Prof.  U.  L.  Smith  has  also  introdnced  two  oth 
chemical  media  with  high  retractive  indices,  b 
lower  than  thoae  juat  referred  to.  Of  one,  osll 
"SunnoQs  Chloride  Ucdium,"  I  know  little 
nothing,  and  am  unable  tu  say  whether  it  h 
proved  permanent  or  not  i   the  other  medium. 


ot 


For  the    . 

not  really  needed.  American  styrax, 
other,  hardens  just  like  balsam,  hut  when  heated 
it  beeomea  eitreraely  Huid.  Having  a  high  re- 
fractive index  it  ii  particularly  osetul  fur  the  finer 
diatoms.  On  account  of  ila  iluiditr  when  beatedl 
should  be  ini>liaed  tu  oonline  the  use  of  this 
medium  to  tbe  smaller  diatumq,  test  the  cover 
should,  during  the  process  of  moanting,  aiuk  down 
«u  the  larger  forma  and  crush  them. 

B,ilinm  o/ Tola. — I  hare  never  bad  anything  to 

,     — i.  .Li ji —      J  jjj  yjjj,^  chink  of  taking 

■Ig  so  I  referred  to  Watfr 


it  in  hand,  bat  bef< 

'*  Dictiouaty  of  Chemistry  "  (belonging 
■f  mine),  and  as  something  wab  meuti 
erjitalhsatioa  I  decided  ta  leave  it  ati. 
then  there  bare  been  complaintii  made 
illijectiuomble  property.    (Ja  tbe  other 


afrii 


ly  haads,  aa  well  as  in  those  of 
correspondent  of  mine  in  Amerioa,  a  distini 
failure  ;  at  first,  all  was  superb,  but  after  a  short 
time  eryatals  began  to  make  their  appearance  and 
gradnalJy  spread   all  aver  the  mount,  completely 


ought  I  would  try  my  hi 
c  aniline  I  found  it  to 


snlpbut 


looked 

„. J  .,,.,_.  _jd  for   breaking  old  itoO 

d  fallen  through  the  Suor.  Still  other  hides 
iked  aa  if  a  bole  had  been  nut  at  random,  taeo 
■  t"^lt  put  through  tbe  floor  and  the  catting  eoo- 
__-ji  -L-  1 — I.  -__  *-,.-  rtno  rtr  »._^  plana 
ladbee* 


liledn 


nil  the  belt  r» 

I  where   a  patob   Bfu    by  4ft.  had  beeil 

the  Sour  which  were  made  when  gettinf 
holes  in  the   right  p     '  " 


iooc  at  ■□  angl*  of 
t)aia.  wide  anil  iTia, 


la  belt  w 


uld  com 


roved  hinuelf  anything  but  a  Yaolcee.     Oiu 
Bit  I  will  tell  about.    It  was  •  "  qaarter  t 


diMhaJ 


itviit, 
■  seemed  to  bave  been  out 

aotly    oppoaita  where  they  belonged,    and  tht 
ttiog  bad  been  coatinued  in  two  ciccolai  ifuOr- 
nU,  until  the   belt  waa  got  free 
g  Boor.    The  holea  lookedmuoh  I 
the  cam  which  aloaea  tbe  split  □ 


we  often  have  all"  *oo  many  foolic* 
round  machinery  and  psssing  for  ''  gtud  Bill- 
rcights.  A  "quarter-twist"  halt  hole  is  jusisS 
aay  to  lay  out  aa  is  a  bole  foe  a>  crosaed  belt,  yrt 
li-  ■"■.rk  made  in   trying   ia  simpIy^awfaL    TM 


lat  method  (to  my  knowledge)  of  cutting  qoai 
riat  belt  holes  la  as  followa  :  Draw  two  liaaa  ■ 

■         of  paper.     Let  these  lieds 


inst  be  laid  oS  to'  scale.  If  there  i*  plenty 
of  room,  tbe  tines  may  be  laid  oS  at  fall  distance 
in  the  floor  ot  the  ahop.  Ueit  locate  the  Btx», 
ind  draw  a  line  repreaeating  iu  top.  Draw  tm 
ioesafewfeet  apart,  and  let  these  line«bep«- 
pendicular  to  or  square  with  the  abaft  linei.  Dia* 

J  -:.-gt  top  pn|i,j,  on   top  Bh»ft  line,  jo-t 

irpendicular  Una.     Draw  aide  vie*  Jf 

t  or  lower  abaft  line,  making  middle  -i 

ilerseotion  of  shaft  and  pecpeodicnlir 

Neit  connect  the  other  aide  of  top  pnU^f 


hthis 


.  point,  by  »  line 


lit  tu  be  aatistactory  so  far  aa  regsrda  the  re- 
itive  index,  but  baa  tbe  objection  ot  being  a 
d.  A  medium  of  high  cetraetiie  index  ia 
.ainly  a  desideratum,  but  it  must  be  permanent, 
I  it  one  Qould  In  discovered  which  oouid  be 


place  where  it  strikes  the  floor.  Now  draw  end 
-—  ot  lower  pulley  on  lower  shaft  joit  tonchiof 
the r  perpendicular  Hue,  precisely  aioppereca 
of  pulley  touched  first  perpendicular  liaa 
'  aide  view  of  u^per  pulley  OD  its  shaft  hat, 
onnect  at  betoca,  ooly  running  belt  list  a 
oppoaila  Bide  of  lower  pulley.  The  floor  line  laa 
DOW  be  marked  aa  before,  ana  oeit  comes  the  malt- 
ing off  holaa  in  plan  on  the  floor. 

There  must  be  a  hole  through  the  Booi  fortbs 
arpoBB  ot  dropping  a  plucab  line,  and  this  law 
dl  touch  the  centre  ot  both  pulley  faces,  but  th» 
ne  will  not  represent  the  track  of  any  bdc  Ho*' 
tec,  with  tbii  line  as  a  alarting  point,  Is^  ofi  ib< 
diatanoes  found  on  tbe  Boor  lino  m  the  drswiaji 
just  made.  Usee  little  judgment,  and  ywu  will 
put  the  first  diatanoB  lengthwise  with  lielow* 
abaft,  and  tbe  second  diatanie  parallel  wiiA  tbe 
upper  shaft.     1(  any  doubt  eiiate    m  Ihomind* 

ot  bulb  pulleys,  the'  oentre  ot  their  faces  b»* 
touching  tbe  plumb  line,  then  npoa  tiuinctW 
courae  of  the  belt  yon  will  find  it  to  mn  enetly 
in  the  oentie  of  each  pallay,  and  to  pan  cifn 
through  yonr  distance  marks  on  tbe  flijor. 

Neit  bore  two  holes  through  the  floor,  iniJiailt 
the  hit  to  correspond  with  the  two  connecting  b* 
lines,  made  in  the  firet  and  aaaund  drawing!.  Af^ 
these  holes  are  bored  draw  a  tape  line  thruafk 
them  and  around  both  pulleys,  jait  aa  the  belt  ia  B 
run.  Prom  the  Upe  line  you  oao  lay  ofl  thean^ 
the  belt  holea  will  make.  Y«a  can  alao  allow  (if 
tbe  (lack  in  one  aide  of  the  belt,  which  will  nnlf 
be  tbere  when  the  work  is  being  done.  TaislaU> 
method  is  a  kind  of  rule  of  thumb  ptocMdinf,  b*t 
it  can  be  called  tbe  graphic  method,  aad  that  dis- 
guised wUI  perhaps  suit  some  people  bMMr.  W 
only  thing,  or  tbe  prinoipil  thiDK,  to  Vear  in  BiM 
when  pnttiog  op  qoartec-loro  badta  ia  tbia :  A  b* 
must  have  the  side  of  on*  pnllef  dinotlf  ial^ 

•  By  J.  F  HOBlAr.la  Iha  Memtfatlmrtrf  AuriM. 
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In  maliinit   fiirtln:] 


■aIv  wm  ptiiduKiM. 
t'l  riodar  ■■mnl" 

<!>!>)«  ft  nlokcl'plL.  ,   _._ _ , 

■re  HiMnil  pulnin  tL.it  mutt  nut  bt  ne){lMt*iL  The 
vnMujiiJ  niokel  mu>t  >h  mmatbing inqntfau k 
Marc  film,  uUicrwiiEB  TuItaJd  ciuple  will  be  net  np 

tinmnnind  in  the  acetate  iit  li«d  wintion,  ui'l  tha 
ntck*!  will  utriporpeel  ulT :  ■  fair  cntiog  uf  nickel 
i>  atiwilutalr  neonurr.  Tlie  metal  <A  which  tlie 
aiijdr  la  nwle  (u]r  bruii,  fir  eiampla)  fehuuld  be 
fmi;  (ram  iniBll  ntvitie*  or  hiilldim,  otbeririHaUiriHi 
liai^rfKtiiini  will  roar  tha  liMUity  ul  tbit  culour- ' 


In  the  airly  eiperiiBMitiiufN "bill,  llec:<|< 

ivttii*.,  and  ulheni,  rsriinH  mathod*  were  Miipttil 
ilecfgn  to  the  metalhcchrumeii,  but 


prolHiblf  a  few  iith'^r  *U|[geiitiunl 
airoi-ptablG,    In   pfLKiiicing  the  ci 


_..  ,        ..  ,  „  ooloratiijoii   npon 

nlckel-platad  aarfnoeii.  tha  aothor  adoptd  tha 
fiill'iwlng  mathuil :— Thin  onppc'  wire  waa  worked 
up  into  pittarna  of  Tnriiiui  dealgn,  aa  a  cruaii,  atir, 
anehor,  lie.,  and  in  the  aentie  of  each  patteni  a 
vertloiil  wire  aliout  Oin.  I'ing  wu  attached  hytneani 
nf  nilver  aijlder  bdiI  the  blowpipe ;  thua,  to  form  a 
nrona,  for  example,  two  >huFt  pit'Cea  of  thin  copper 
wire  were  taken,  one  piece  being  abont  }in.  lung, 
nnil  the  other  ^iti.  ;  llieao  being  airiLDged  croaiwiae 
were  aiildareil  together.  To  the  centre  of  thii  ■ 
Tortjual  wire  waa  attached  in  the  ««mo  way,  to 
aerve  aa  the  oonductiog  wire  for  connection  witl 
the  hatterjp.  To  pnipDce  the  coloured  film  i[ 
thin  itcaigD,  the  conducting  wire  of  the  croiu 
wav  tirHb  connected  to  the  negative  poll 
af  the  battcrv  I  a  nickel  -  plated  plate  wai 
then  iinmeraeil  in  the  aretate  bath  and  i>it. 
in  contact  with  the  [iiHitiva  pole  oa  before ; 
the  wire  crnai  waa  then  aleadil;  lowered  into  th< 
batli  and  allowed  to  naarly  toaoh  the  plate,  wher. 
the  coloured  derign  at  once  began  to  form.  Te 
hold  the  pattern  eiaolly  in  ita  tight  poaition— that 
ii,  haiiiontally— wa«  at  lint  aomcwhat  dilTicuIt,  but 
a  little  practice  aiKin  nveroanie  the  diOiirnlty ;  if 
_..  I   ..  , ,,   ^  partition  that  all  jiarU  ol  the 


afterwaidi  let  aaide  nntil  Arr,  which  occapiad    cooking,  and  jet  it  would  reqnira  (&4J 

a  few  momenu,    Tnt  Mifk  him  Ihoa  obtained    '" "^   — -—  -i—^i... 

v<-rj  himly  adherent,  and  when  rubbed  with 


^Wii 


oia    Ua:i 
[luliih.    Other  articlti  of  rario. 
aCinently  treated   in  the  iime 

tha  piece  wa<  only  allowed  to 
pbt<le  aolntion  aboat  half  a  m 
wfarn  a  moat  pUuing  brown 
piiv.hMmK  qnita  a  -  ------  '-- 


brown  colour 
ain  in  the  anl- 

dH  uiijwu  Luijv  waa  obtained, 
letallic  Inatie.      i^ulphidea  oi 

._    ,..._:iinm   miy   alio    be   Ui*d,    it 

deaired.  It  now  became  erident  that  very  varied  | 
li-'i'ta  cjul't  be  pruluced  in  thii  way ;  for  example,  . 
iirta  uf  an  ornamental  ppecimen  of  braia-woik 
-culd  be  htained  brown,  other  aurtacea  black,  pur- 
.iona  could  be  left  in  the  natural  colour  ot  tha 
^iraaa,  and  other  •atfac^t  eonid  exhibit  the  rich 
Tink-red  hue  of  electrolytic  copper.  The  idea  wa< 
,oon  carried  into  tliect  in  the  following  way  :— 
The  biirfacea  which  were  to  remain  yellow  (whether 
aattMl  or  burniahedj  were  coated  with  a  film  of 
iiarafGn,  applied  by  gentle  heat,  the  piece  o(  work 
vaa  then  placed  tn  the  cupper  bath  and  moderately 
^lated  with  copper,  after  which  it  wai  welt  rinaad, 
I'mally  in  lukewarm  water;  it  waa  then  wiped  dry 
grith  a  piece  of  clean  aoft  diaper.     To  produce  the 


_  do  tha 

aame  work  aa  would  be  reqniied  if  aleam  wtn 
nied.     In  thii  eaae.  then,  72(1   ponnda  of  wua 

would  neceaaaiily  be  heated  at  tbe  atation.  pnmH 
to  the  point  where  the  heat  wm  req^nired  and  thn 
be  forced  back  again  t-  "•-  -*-•■">  *'  -  l™- 
pieuure  and  pno"""^  '"' 
for  each  pound  < 

oiedia  themed...^  «. — 

would  be  tranimilted  by  oaaaine  a  alight  diSecaMt 
ot  preaanre  (rom  the  heating  atatioa  to  thepuol 
where  it  wu  need,  and  ila  aurplni  preaanre  woiU 
r>ium  the  water  of  oondenaation  back  to  the  autiiB, 
where  one  poond  would  reqnira  to  be  pnmpedii 
!jie  boiler  fur  each  T-J-711b.  by  the  water  ayium. 

Aa  the  temperature  al  whioh  the  heat  iitsbt 
:.ppliedi«  reduced,  tbe  prepondermoe  agu^Mhe 

(  iteam  at  701b.  preianre  be  req^nired  to  opei^ 
nginea,  it  may  be  obtained   by  directly  eipanditr 

luwnthe  ateam  of  2351b.  preaaare,_  which ^woaW 

-eaull  in  a  beneficial  inperheating 
pet  pound  of    "         "' 


[he- 


U[»U1 


let)    aulphide    of    bar 


paaded.    It.bw- 

lupplied  from  hot  watetat 
rreepondiDg  to  the  ptetm 
,a  in  luO  would,  on  tedacBf 


nro«  would  bi 

parta  than  othera,  a 
avercome  this  it  wa 


iequ.l, 


a  found  r 


,e  plat 


L,  to  let  it  touch  the  anode 
for  iiu  inatant,  auil  thuu  withdraw  it  to  abont  ;,!jnd 
ef  all  inch  from  the  pUte,  whan  the  ooluuiad  blm. 
iinniediataly  oummtnoed. 

CAjHriH//  ur  Sliiuifiji  Drati. — In  finiihing  orno- 
neut,il  braaa  work,  diHereut  prooeaaei  are  adopted 
tv  pnidaoe  v.trisd  elleutaof  colour;  thi  "  "' 
aoid><,"  vatioualy  coc 
oertiiin  ahadea  uf  yelli 

imjiait  u  mote  or  leaa   black  at: 
clin'"  ■  of  braM  wurk  fur  optical  inati 
othtT   purpurea.    To   produce  a  bUok 
bra»',  u  aululion  ot  chloride  of  platint 
ally  •       '   '    ■  -'---  -.-'- 


e  uaed  to  produce 
m  pale  lemon  to  u  rich 


ed  in  ita  a 

n:    To  obtain  a  bl 

lok  colour 

which  won 

cable  to  large  pieo 
time  leae  cottly  t 

irasework,  and  a 

dilh 

ult  to  "al 

cupper,  the  fullowing 

Whl 

li  not  only  produ 

lae  black 

but 

of 

from  choi 

ri-nt  aubaUncei,  m 

ditl 

olut 

varying  de 

ot  e  „ 

the  highest  degree  aatisfactory,  buth  from  an 
aiti»tio  and  ccouomical  puint  of  view.  Bearing  in 
mind  that  thi  Uauk  di'potit — improperly  called  a 
"(tain" — produced  upon  braaa  by  meana  of  chloride 
ef  platinnm  ia  very  eaaily  rubbed  oti.  the  author 
leaolved  if  puaaible  to  obtain  a  firm,  adherent  Glm 
which  would  re«i«t  ordinary  rough  usage.  Sincr 
theie  teaalta  nuild  not  be  obtained  upon  braas,  ii 
waa  determined  to  give  this  alloy  a  alight  coatini; 
ot  e'>pper  in  a  inlphate  of  copper  bath  in  tha  firtt 
initauce.  The  litais  article,  attei  being  dippe:! 
in  a  miitare  ompuaed  ot  nitric  andeulphuric  acda 
and  water  (ordinary  dipping  acid),  waa  well  riuaed, 
nnd  then  immersed  in  a  sulphate  of  copper  bath 
composed  of  lib.  uf  sulphate  oE  copper,  II  h.  of  snl- 
phurlo  acid,  nnd  one  gallon  of  water.  In  from  fiv,: 
to  ten  minutea,  witli  the  current  from  a  single 
Ouniell  cell,  the  deposit  ot  copper  waa  inlGcienlly 
thick  for  tlic  pnrpoae  intended,  when  the  articlu 
waa  lemnrod  ftom  the  bath  and  well  rinaed  in  hoc 
wati'r.  A  solution  of  sulphide  o(  barium  (about 
A  grains  to  an  ounce  ut  water)  waa  then  poured 
into  a  T#Mel  and  tha  coppered  article,  being  helil 
b)  its  suspended  wire,  at  once  immersed.  O^i 
niming  in  condct  with  the  aulphida  a  light  browu 
tone  wa*  immedialely  produced,  whioh  gradually 
deepened  until,  afier  a  few  momenta'  immeraion, 
the  iiurf  jce  aiMumt'd  an  ioteuae  but  brilliant  black. 
Oa  n-moriag  tbe  article  at  this  stage  it  waa  first 
plaagtil  iaU>  but   water,  (hen  into  boiling  water, 


nnitorm  resulU. 
When  all  theaa  aurfaoet  had  been  treated  in  this 
way,  the  article  waa  held  under  a  tap,  the  water 
turned  on,  and  a  soft,  long-haired  bruah  freely  uaed 
10  remove  all  traces  of  the  ruuge  miiture.  The 
object  In  using  a  gtream  of  water  tor  this  purpose 
waa  to  prevent  the  aulphide  of  the  rouge  paate 
from  ataining  the  copper  aurfacea,  which  were  to 
be  retained  in  their  natural  colour.  It  waa  found, 
liuwever,  that  a  alight  diacoluration  appeared  on 
purtiona  of  the  cupper  aurfacea,  ariaing  from  tbe 
luae  referred  to,  but  these  were  afterwards 
moved,  aa  also  traces  of  oxidation,  bydippingthe 
tide  for  a  moment  in  a  moderately  atrong  solu- 
un  of  cyanide  of  pctaaaium,  and  then  ranaing  it 
luruugbly  in  boiling  water,  which  also  had  the 
-  Ject  of  removing  the  paraffin  from  Che  braas  aur- 
faeet.  The  piece  of  work  waa  than  again  rinsed 
boiling  water,  and  lightly  brushed  to  remove 
rther  tracea  ot  paraffin ;  after  this  it  was  wiped 
dry ;  the  braaa  aurfacea  to  be  left  bright  were  then 
'  urninhed,  the  black  ur  brunie-culoured  parts  were 
ilished  with  a  chamola  leather  where  necessary, 
id  the  article  finally  ooatcd  with  a  thin  film  ol 
iloutlesB  Tarnish. 


GOBFAEiTIVa  VALUE  OF  8TEAU 
AND  HOT  WATER  FOR  TRAHSUIT- 
TIMO  HEAT  AHD  POWER.* 

IF  ateam  and  hot  water  -100°  temperature  be  re- 
spectively used  tor  some  heating  purpose,  auot 

^am  will  give  up  iM  latent  beat  and  be  convsi 
to  a  small  qu:intity  of  water  at  the  final  t 

naible  heat  reprcsenti-d  prautically  by  the  di: 
ce  between  its  original  and  final  tempprat 
the  fall  uf  temperature  be  from  400  ti>  il^O", 
Iter  wuald  impart  aubatantially  one  thermal  : 
for  each  pouod  of  water  oircoUted  over  the 
tuce,    while    the    steam    would   impart  over 

If\  diffarence  of  2*  were  allowed,  the  water  w< 
impart  Bubatantially  two  thermal  nnita  for  i 
pound  of  water  circnlated,  whereas  the  beat 
plied  by  tha  condensation  of  one  pound  uf  at 
with  aame  limits  of  temperature  would  be 
elightly  reduced,  thoagh  tbe  relative  quantit 
water  required  to  be  circulated  to  enual  the  rei 
obtained  with  onepouui 
one-half.  By  sttuwing 
temperature  the  water  > 


n  wuold  bereduoerj 
fsaCer  leducLion  of 


11^  thermal  unita  for  each  pound  of  water  i 
lated  and  tha  ateam  812  thermal  unite  for 
pound  coudenaed.  (Temperature  due  to  23'o\l. 
gauge  or  2001b.  abaolute  pressure,  4O0'g<l ; 
oeriture  due  to  20.'db.  gauge    or  ■2201b.  abs 

ce  I  I'lo'.  Total  beat  above  32'  in 
espectirely,  873-7o  and  3i)2'17— 
difference  ll'A  thermal  or  best  nnits.  Total  heat 
steam  of  23olb.  gauge  pressure,  1201-21  beat  nnita. 
Subtract  tli52'l7  heat  unitadueto  final  tempera- 
ture,  girea    MUG)    heat     nnita.    available    from 

perature    stated.J     This    is    doubtlasi    a    greatei 
reduction  of  temperature  than  could  ba  allowed  toi 


rOib.  tin 

,  of  m 


jf  ilJlb.,  only 

Lhe  pressure  to    luiu.,  u.i».  — 1« -.  — -- 

pressure,  so  in  that  case   10i>lb.  of  water  waiU 

necessarily  be  heated  at  tha  oeQtral   station,  was- 

.flitted  to  the  point  where  aleam  i«  required,  taid 

uigb-prcssnre    engines     were    nBod,    9'llb.  wonU 

necessarily  be  transmitted  back  Kgain,  and  Badly 

-  lib.  pumped  in  tha  boilerfor  eaoh  ponnd  wofk 

steam  used,  instead   of  tha   one    ponnd  wto* 

luld  be  required  to  bo  evaporated  at  tha  cedtd 

Ltion  in  the  cose  of  tha  staam  plant.     [Totdbm 

»team  ef   701b.    gauge    or    S5    kbaolata  pteiBie, 

1  heat  units,  which,  anbtraeted  from  IJM-JI 

inita  due  to  23alb.,  showa  23-87  heat  uniufoc 

superheating.       Temperature    duo    to  701b.  pap 

?■        to  28I1-26  beat  nnita  abovelf, 
rom  373-75  heat  nniu  due  tt 
.;3olb.,'  leaves  87-10  heat  onitn  availabla  for  m^iai 

and    subttactinB    aame  fien 

tuMl   beat  dne  to  7Dlb. 

required  for 
Hence,  there  will  be  required  S'J-J'Oit  ^  S.u 
=  I0-2lb,  ot  water  circulated  per  pound  of  wiM 
jvaporatad  into  atefm  of  701b.  prewnre.] 

Fur  heating  pnr[-osea  tbo  temperalm  e«^ 
inder  tavoorablo  ciroumaUnoep,  bo  reduced  t«2!? 
n  the  coils,  corresponding  to  a  preaenre  of  51h,E: 
vhich  case,  without  repeatiog  tbo  operations  sbon 
lescribed,  there  wonfd  require  to  be  citcnlslsd 
'rum  the  heating  station  to  the  point  of  supply  •» 
»ack  to  Buch  station,  6-691b.  of  water  for  each  puaci 
,f  steam  utilised  at  the  point  of  aapply,  or  f* 
ibc  heat  whioh  would  be  impactod  at  the  tempa* 
mre  corresponding  to  such  preasure,  for  eachptwal 
of  steam,  which  in  a  ateam  system  wuald  be 
ovaporated  and  sent  direct  from  the  stsiios. 
[Temperature  due  to  51b.,  2279C',  eqaivalenl  u 
■'ili'ilil  heat  anils  above  32,  which  latier,  iBb- 
raoted  from  .■i7:i-75  heat  uniu  in  water  dual. 
■:iilb.  preaanre,  gives  17709  heat  nnits  per  pOBcdcf 
rater  and  subtracted  from  1204-31,  total  heitdsr 
o  aaalb.  prcBBure,  givea  I007B&  heat  nniu  aviil- 
Lble  fromtteam  between  aame  limite,  so  that  thm 
will  be  required  (1-J042I  -^  177US)  -)  o-6»i  tiaa 
mnch  water  circulated  as  ateam.] 
The  above  atatments  may  be  easily  verifiad  Iroa 
the  figures  given  in  the  bracketed  passages,  and  til 
great  resiitincea  found  in  pumping  water  thr.iari 
oipea  at  high  velooitiea  being  known,  there  woiU 
teem  to  be  no  reason  why  anyone  ahoold  thmtd 
using  water  rather  than  at^am  for  the  pnrpw" 
above  referred  to.  Tha  subject  bos.  however,  ben 
agitated  for  a  number  of  yeira.  Little  plants,  to 
show  what  could  he  done  with  water  healed  to  i 
high  temperature  have  been  built  from  tune  f 
time,  but  apparently  did  not  command  the  capiul 
necoasary  to  start  the  bnainesa  on  a  large  tcilr. 
Another  revival  baa  recently  been  attempted,  hiia- 
evet,  based  chiefly  in  the  favourable  report  of  » 
unusually  well-informed  engineer  of  experience  ss 
acknowledged  sbility.lo  whom,  it  is  a  pleasun  to  W. 
the  writer  is  personally  indebted  for  many  nlaikt 
sueaastions  as  to  proper  coareea  of  Itudy  al  sa 
..;n»F  nerlod  of  life.     Mr.   laherwood,  in  foriaiK 

■idently,  howerer,  failed 


of  tha  moat  Importai 
discussion  on  the 


!by  made  for 


of   s 


;i81l-74°-dilfert 


ID  pms,  qnJtmj 
of  water  at «-? 
mnch  heat  sail 


It  baa  been  stated  in  the   public  j 

from  the  report,  that  a  cubio  foot 

temperature  contains  34  j  times  ai 

contained  in  a  cubic  foot  of  ateam  at  vn  wb> 
!  temperature,  and  it  is  tberefor«  concluded  Iksi 
I  "  the  aress  of  tbe  pipes  will  ba  in  this  pTapcnia 
I  making  their  diameters  io  the  propottum  ct  1  il 
i  the  water  and  (v'3*i  =)  6-89  fot  tha  ataam.'  -1* 

that "  the  thickness  of  tha  material  o(tha|nfaI* 
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WiokaoQ  bad   prepBrwJ.  sliowing  both  truns- 
■verse  aad   loDgitadinftl  MCLiona  of  the  oom- 

K?9»ed  and  uucompresKd  woi>d«  aide  b;  aide. 
Ihs  tianiveise  aeotioaa  the  distortioii  was 
moat  apparent,  the  latge,  op«a  oella  of  the 
paienctafma  being  rqaeexed  ont  of  &11  re- 
Bemblance  to  their  farmer  appearance,  while 
the  pSects  of  the  BWam  and  inAltration  of  hot. 
ore-bearing  waters  ware  peon  in  a  complete 
ohouge  in  the  coioitr  of  the  wood.  In  bhc 
longitadinal  gectioas  it  was  an  interesting  fact 
that  the  glandular  dotg  charautariBtic  ol 
coniteroQs  wood,  irhiah  were  Gnel;  ebown  in 
the  naoompresaed  seotion,  were  comptetel; 
cbliterattil  in  the  other.  Mr.  UiuiIes  stated 
that  lie  hud  repeatedlf  made  asaajB  of  eooh 
timbeTH,  and  had  otearl;  shown  the  preaence  of 
both  gold  and  silver,  thue  apparently  ehowing 
Ihat  the  deposition  of  tieso  metaie  ivaa  a  pro- 
cesa  Btill  going  oa.  At  the  meeting  helJ  on 
Jnlj  27  Beveral  eihibits  were  made  of  bauUli 
nhich  are  belieTed  to  occasion  disease  in  man 
and  animals. 


Whltworth  SctaolaiBhtpB.— The  foUoving  it 
thelLBt  of  aandidaut  eacceeat'iil  id  tbe  eoiiipii^Iiuna 
toi  the  Wmiwortb  S^batsnliips,  tSUT:— Jamea 
Whitaker,  21,  sngjaeec  student,  Bocnlsj,  CIW; 
John  C&lder.  20,  mecbantoal  gnginBer,  Glugow, 
£loO;  JohD  Smith,  -%  oarp«nUr,  Bslfut,  £l5U  ; 
Sioholaa  K.  Tarnball,  21,  meDbsDical  engineer, 
Glugow,  £l&Oi  Jamea  C.  Talbut,  23.  «Dgiuear, 
BoQUismpton,  £15U;  Arthur  P.  Home,  25, 
meohuilwl  etigiaeBr,  Mureton-in-Uirab  ((urmerlj' 
of  Glugo"),  £1^0  ;  Bdward  J.  DuS,  iX.  eaf{iaeer, 
OIaigow,£160;  RobutN.  Blackburn.  21), enemeer 
appienlicB,   LiserpDo],   £150;    Willi 


Bdoin  Griffiih,  2U,  • 

£100;  Fmlsriok  C.  Tiplsr,  IfM,  uauunt  onemiac, 
Crews,  £100;  Tbomu  U.  M.  Bonell,  2-l,aDBl;tiDil 
iihemiit,  Swinduo,  £loO  ;  Riobard  J.  Reddiog,  22, 
nietalluigiit,Pluiui(ead(Wuoliriub),£luO;  Arthui 
W.  SlooD,  ii,  mechaaical  draagbiaman,  Liodolo, 
£100;  Arthur  H.  AbbolC,  22,  Bngineer,  Great 
Yarmonth,  £11X1;  Georgi  Huugb,  23,  sngineer, 
WoWetton,  £1U0;  Hirry  G.  Chriai,  19,  enjjiaeer 
^iprgntiae,  Londou,  £lbC  ;  Uarrf  D.  Griifitaa,  21, 
eaginaer  appreotici,  CudiS,  £IU0;  Deuholui 
Young,  S4,  engineer  apprantice,  EdiDbatgb,  £100  ; 
Banjamin  G.  Oiford,  20,  eDgineer  apprentiue. 
Liverpool,  £100  ;  Bernard  U.  Crookea  21,  eiiKiiie» 
student,  Liverpool,  £100;  George  J.  Welli,  ''S, 
engineer,  Luadun,  £100  ;  John  Buitice.  2»,  engine 
fitter,  Camborne.  £100;  Anguitus  H.  H.  B»t[,2'l, 
engineer,  Plum-tead  (Woulwich),  £luO, 

The  Desenarattoa  of  the  Teeth, — Au  article 
reoently  publubed  in  an  evening  oanMoijorary 
YBCy  properly  eriiiaisea  the  theury  alartad  in  an 
Ameriaia  dental  joucoal  tbst  vegotiriau  diet 
would,  if  auiverBally  adopted,  pruduoa  an  edea- 
tulous  oonditiun  uf  the  jawa  iu  the  caurae  of  a  few 
generationi,  utterly  rsgardlesa  uf  tbe  fact  that 
vegetarian  (aoes  have  jnagniduent  teelb.  The 
pathology  of  this  conditiou  ii  stated  to  be  Jismc 
and  Donaeqoeut  atrophy  of  maiales  and  jawa,  than 
degeneratioD,  and  ultimately  aappreeeiuu  of  tbe 
teeth  entirely.    That  oomparativcly  little  emploj- 

df^eneration  in  oiviliaed  natioaa  admita  of  ao 
doubt ;  but  how  many  tbonianit  yeari  miut  it  take 


Thi 


apted,a 


sndfrei 


e  upper  lateral  inciiora ;  but  m 
Egyptian  mttmmiea  and  Birujuan  skells 
thoeaand  yean  uf  age  eibibic  the  aame  oonditi 
yet  there  IB  00  race  of  man  cdentnloaa,  "  Are 
teeth  of  the  protent  ceninry  worae  than  tbog 
the  last ',' "  la  a  qneation  by  no  meana  ei 
anawered,  for  we  have  only  general  obaervat 
BUd  no  itatiaticB  to  go  by.  Dental  lurgery  ia  a 
modern  art,  and  tuu  muah  aeparated  from  itt 
,nd    eurgery — to  aatisfao      " 


Cu 


»s? 


a  defes 


i  tbey  eo 


antlyre 


Tgioal 
»  Urge    numh 

.     ,     .         imilar  fri  illy,  who- 
teeth  we  uiay  Icgttimawly  conalnde  partake  of  th 

Seneral    inbrmity.      On    tbe   uther  hand,  dsnti 

a  great  eitent  atamped  onl.  Of  coune,  the  tooth 
of  oivilised  nations  are  worae  than  tboae  of  aavagea, 
«Jtbou([h,  aa  haa  been  remarked  ir ' 


\tt^-Zaiicel. 


3  means  free  from 


LETTEES  TO  THE  EDITOR. 


TBH  VBBY  LATBST  FORU  OF  SOLAR 
QITACKBRY  — UBNSURATION  OF  A 
OONB-THB  BOLIPSB  OF  1889,  JAN. 
lat—"  SATURDAY"  SCIBNOB— PBOV- 
INQ  (F)  A  WATEBY  OOUBT  !— THB 
BABTR'S  BQDATORIAL  BADIUS— 
BLOON'S  NODES,  &C.-8PB0TBUM  OP 
LIQKTNINO. 

[2J!oI.]— I  DO  nut  think  that  we  uught  to  laugh 
■0  oiuob  at  tbe  Chinamen  who,  on  the  3id  inetant 
*  related  in  yonr  "8oientific  Newa"  on  p.  566), 
red  their  abipa'  gang  daring  the  Lunar  Eolipae  to 
frigbU^n  away  tbe  dragon  that  was  devonring  the 
,  when  tnob  a  letter  aa  tbe  following  can  find 
e  in  a  leading  daily  paper : — 

"The  Dhouokt, 
K, — Some  of  yoar  readers  may  like  to  be  re- 
minded that  tbe  Great  Drought  of  ISliU  broke  up 
■"'  Ihe  total  ealipae  that  took  place  in  August — 
the  18ih,  if  I  remember  rightly.  There  ia 
a  total  eolipte,  parily  viaible  m  England,  as  I 
e  that  was,  on  the  10th  of  this  month. — 1  am, 
40.,  "VEHBDMSaP." 

If  tbe  writer  of  this  letter,  whoever  he  may  be, 
bad  signed  bimaelf   "  Vetbum   Stalto,"  be  would 

' adopted  an  infinitely  mote  appropriate  ai^na- 

In  the  first  place,  the  total  solar  ealipae  of 

August  18,  1H68,  was  wholly  inviaible  iu  thii 
uu try,  the  line  of  central  eoiipie  starting  from 
mewbeie  near  Cape  Gardafni,  traversing  Hin- 
Htan  and  Borneo,  and  paaaing  iuat  to  the  north 
Cape  York  in  Australia;  v'-^'-  ^- "- •  — 

11,  18i!8,"  now  lyina  before  me,  t 
legation  that  tbe  breaking  up  of  the  dronghi 
ka  coincident  with  this  inviaible  eclipse  is  aljao- 
tely  false.  On.  p.  83  et  »eq.  o(  that  publiostion 
Ur.  aymona  gives  a  liat  of  -  Dry  Periods  in  18liB," 
for  2U  StatiuuB  iu  ISngland,  ihree  in  Scotland,  and 
TO  in  Ireland,  which  I  would  urge  anyone  in ter- 
ited  in  this  aubjeet  to  study  fur  himself.  The 
Liaehief  uf  suah  mbbiah  aa  1  have  quoted  Ilea  in 


onlyt< 
■le  North  of  Si 
A  "Saturday  Reviewer"  haa  (to   ooll  a  pbraae 

from  that  Aibiler  elegantiornm  whioh  he  adonu) 
'been  at  It  again";  for  in  a  recant  nnmher  I 
Ind  an  article  beginning:  "The  Chi  No  ufthe 
Chinese  Myths  ....  atrictl*  oonaiat*  of  thite 
ed  stars  to  the  north-west  of  the  Milky  Way— 
r,  £,  and  X.  Lyne'M  Aa  a  specimen  of  popular 
oience  this  has  not  very  recently  been  ticelledt 
n  fact  it  is  almoat  worthy  of  a  place  in  a  South 
vensinilon  textbook  of  astronomy.  How  any 
lumanheuig  who  haa  eeen  itcan  call  that  brilliant 
appb ire-coloured  itar  Vega  "red,"  or  even  apply 
bat  designation  to  the  topai  tinted  C,  or  I«ttae 
tooble-double  i  (of  whioh  one  pail  is  yellowiah 

and  the  uther  bright  white),  paaaes  my  oomp»' 
leneion.  But  I  am  not  quite  sure  that  the  gifud 
selng  whom  1  am  quoting  is  not  rather  greatiE 
.n  bis  power  of  local iaatioa  than  be  is  in 
lia  chromaticB,  for  to  anyone  familiar  with  tbe 
Face  of  the  aky,  "  to  the  north-west  of  the  Miltj 
Way"  ia  positively  delicioaa  tt  a  deseriptiue  bit. 
The  stone  of  the  bistorii«l  witness  of  the  Old 
Bailey,  whioh  waa  "as  big  aa  a  lump  uf  chalk," 
leema  to  liave  been  deseribed  with  tuiotlyoogaau 
loooraoy.  I  ahonid  not  have  noticed  thia  aalookb' 
Dg  paeudo-aDieutiGo  bash  but  for  the  attitude  aa- 
lumed  by  your  oontomporary  generally  towarda  ail 


me  who  would  put  « 
nto  a  heiameter  o 

'cad"  unworthy  to  sit  down  in  the  preaence  ot  a 
tndent  of  the  ''  humaDitJes,"  and  the  person  wbv 
ould  prononnoe,  say,  Vecti'gal  Veffiigal  ai  a 
Philistine  worthy  only  of  the  outer  darknesa 
leea  anch  wuful   hlanderinK   in  anjane 

lo|oiolaini"'IaT^i,H(^an-tuaoi'  oinuri.' 


t  impossible 


belie' 

shrewd    a    thinker 

i,  L.  G,"  really  aeriously  sapposei 
initio  iu  letter  27732  on  p.  583.  I 
JOB,  I   will   troi       ■ 


that  it 


I  "  British  llaii 


for  granted  that 

make  a  pert 

otiy  definite  aaai 

tioa  if  il 

were  desti 

p.ir«  it  with  recorded  facts 

"Nu''(queryBaa63,  p.  fi70 

has  only  got  whai 

not  the  who 

e  cons  itself.     Ab 

the  vol 

me  of  hiJ 

iflh    he    will    fii 

hie  in  al 

adii  and 

t  to  find  tbe  are 

»p,  he  mu8 
by  3'UIB 

multiply  W 

J  by  4S-S,  and  t 

sin  that  of  tbe  bottom,  mi 

Sl'6  by  81-5 

and  the  produD 

by  3'Ul 

will  c 


Ituf 


'293  tquace  inohes. 

0  resnlta  together,  and  eitraet  the 
be  product.     Thia  will,  in  tbe  prose 

inlta  togatbec,  and  we  shall  get  'i'\ 


square  inebea.  The  laat  result  we  must  fucthi 
mnltiply  by  the  height  of  the  fruatuoi  (I02in 
giving  4035m 'U!I6  cubic  inches,  and  finally  diti 
ing  this  by  3,  obtain  1345247*3.12  cubic  inches 
tbe  volume  uf  one  frnstum.  Had  tbe  cone  bs 
complete,  the  prouess  would  have  been  much  eaaii 
aa  we  should  only  have  had  to  take  one-Ibird 
(areauf  base  K  height  of  cone).  "Na"diBclaii 
uU  knowledge  uf  algebra;  but  omita  to  say  if 
understands    logarithms.       If    he    does,    he    can 

In  reply  to  "  R.jaicruoian  "  (query  fmn,  p.  570), 
Totality  of  tbe  Solar  Eclipse  of  I88D,  Jan.  1  at  will 
endnre  fur  2aiin.  O-fiaec. in  Ut.  US' 438- N. and  long. 
121"  21'  W.   Thii  ia  a  point  between  Oape  Mendo- 


THIs  iaal 


Clasi 


rsittent  way  ii 
pentameter  ia   treated  a 


isput 


It  ot  tl 


Qood  aver  ei 
1^  auoh  oSect 


or  Teaaoning,  and  sa^ 
■ver,  in  theae  oulamas 
td  that  a  great  partid 


Boies."     Floods  ot  the  moat  derss- 

may  well  have   cxtonrred  wilhoat 

1  that;  and  what  is  more,  may,  by 

»  wmr., -ave  left  no  recogniaable  tiaoea  behind 

em.      Geologists  who  road  this   oorreapondeoM 

II   know  perfectly  well   that  the    allegation  rf 

ur  correspondent  that  gravel  beds  aro  lodged  anO 

liluvial  eUecta  "  "  atamped  m  the  valleya  of  the 

„  aole  globe  "  is  staff  and  nonienae,  pulo  and  aimpl^ 

"  Bleaaed,"  says  the  proverb,  '■  ia  he  who  eipectctb 

nothing,  for  hsahall  not  be  disappointed";  aodaS 

'  know  the  impossibility  of  any  valid  proiu  uf  the 

tistence    of    a    watery   comet    being    given   by 

K.   L.  G."  (or  anybody  elie),     1   am  not  in  l» 

amallett  degi 


aplac 


being  interpreted)  aignifies  that 
bought    likely,"     unless    i 


has  failed  tl 
ttationot  it.  "  DonU- 
.  .  reminds  me  of  tbs 
ergradnate  up  tor  sa 
easily    a"--        "      -'=-■■ 


whick 


^  for  wbi 


"ZallB« 


Zitllner  ihoogbt  Uul 
Slado'a  knot-tying  trick  was  tbe  gcnnine  work  uf 
e  extra  or  anperoatural  power ;  and  fnrthe); 
;  it  was  explicable  on,  and  furnished  an  arfil- 
it  in  favour  of,  the  hypoibeaia  of  qaadridimen- 
lal  space  I  With  reference  to  the  aasertion  ihst 
ety  partot  our  lands,  not  demonatrablyyoangtf 
tbsn  nfiy  centuries,  baa  been  delnged,  bat  evtry- 


„       „        rn  bill, 
my   brotbeir  geologists 
evidenee  of  tbat  than  t 
L.  G.'s"  "aoid  fall    (which   can    be   pi 
bout    fifty    oeuturiei     ago),"    1    reil< 


1  any  more 
G.'a"  "aa 


, jihsr 


proved  ;  and  that  "  3.  Ia.  G."  msj 
go  on  asserting  it,  more  juo,  until  he  is  black 
tbe  faoe,  without  convincing  any  one  in  the 
smallest  degree  familiar  witn  the  evidence.  I 
should  extremely  like  him  to  attend  a  meeting  al 
the  Geological  Eociety,  and  propound  snch  sml 
before  that  assemblage  of  siperta  and  compeieot 
critius,  OS  he  thinks  good  enough  tor  hia  bruther 
readers  of  the  EnulISU  MecUakic.  CinsUy.  I 
protest  against  bis  referenoea  to  Geneais  and  SL 
Peter.  If  text*  are  to  settle  a  qneetion  of  seiene^ 
argument  becomes  at  onoe  futile  and  impertinsot; 
What  1,  and  the  overwhelming  propurtioaaf  BJ 
brother  readera  ask  for,  is  not  "notable  prediotiona, 
by  wbomaoever  uttered ;  but  sober  reaaOBinf 
founded  ou  tmiveraally  admitted  pbylioal  faota. 

While  in  entire  agreement  with  "Tria"  (rtplj 
62981,  p.  .V.12)  that  five  decimsls  are  quits  aaScieni 
in  our  preaent  state  ot  knowledge  ot  the  solar 
psrallai,  I  would  point  out  that  anoonting  to  Uw 
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•iMOited  -  B.    To  Uke  oi 


Sin.  (bkft,  numiiig  i 


wabsvadtmblM  Iha  Tslooitj  ind  theicbT  luolti- 
pli«d  tb«  ooafflaUnt  b;  i:  tt  the  urns  tima  the 
olrmuDfaretiM  inereuing  diraoUj  »  tbe  diunetcr 
wa  hiTa donbledth*  di>UiniNmovMl,and  tbertforr 
tbs  poKer  abwibad  -  8  ;  but  of  oodiki  the  woik 
abaorbsd  p«r  levolution  TuriM  limplj  at  tba  iqnare 
of  th«  Talooit;  x  diaUnoa  moved  ( ■■  of  ooons 
cdraiuafergDM  oi  ahaft),  therafoia  in  tha  amall  Un. 
joonial  tha  woik  abaorbad  Taiiaa  limply  aa  tha 
Tclooitj  S  «  1,  aad  in  tha  Sin.  ona  at  the  dia. 
oobad,  ainM  in  tha  bduII  jonnnl  wc  faava  aqnarcii 
tbe  blgtioaal  rea.  bj  doabliDg  tba  Dumber  of 
leirolutlonj,  n  hilit  itill  keepms  the  diitanne  moved 
per  icvolutioQ  the  aamaj  m  ue  larger  abaft  we 
aouble  tbe  diitanoa  moTed  per  revolation,  andoon- 
aeqnantlf  tbe  work.  Hi.  Graf  appiara  to  nie  the 
iann  potctr  in  tbe  ordinal;  engineering  aenae  ;  1  du 
not.  I  bold  that  work  "  leaiaUnoe  ovenwi 
throiwh  apaoe,  and  power  =■  voik  done  pec  dc 
tima  (one  minnteaaamle). 

Mr.  Grar'a  lathoritiaa  are  qnita  condnalva  aa 
tka  redaalion  of  the  coeffiaieat  with  the  load  ;  h 
ha  will  notioe  that  Mr.  Tower  atatea  that  '■  The 
trioUonal  reaiatanoe  iaoreaiea  more  rapidlj  than 
tlie  Telooity  ;  but  nol  titarli^  «o  rapuHy  ai  iht  iguai 
oJiKt  vdocity."  Tbaiefore  tha  power  abaorbad  i 
abafting  variea  not  naulj  lo  rapidly  aa  the  onbet 
the  diameter  ;  bnt  aomething  between  the  aqnare 
and  the  saba. 

G«Tui.  O.  T.  P&rdo«. 

OH  THH  I^Va,  SBAOTIOnS,  ASS 
OONSTBUOIIOir  OP  SOUS  POBMB  OF 
SSIK&BT  BATTBSIBa. 


leianre,  I  propoae  I 


iMla  cheated  from  what  Hr.  Staola;  C.  Cnrrie 
■ayi:— 

A  aet  of  ail  «Ila  (aiie  not  given)  give  on  an 
avenge  an  oatpat  of  6,000  ampere  hoara  (naefol) 
vork,  with  a  eonaomption  ot  IZOlb.  of  zjao.  Prof. 
Tail  givet  the  KM.f.  aa  between  -88  and  -91  of  a 
volt  per  sell  on  a  oircnit  ot  high  reaiatanoe.  The 
limit  of  fall,  bowever,  on  opeo  oircnit  waa  limited 
to  '6  Tolt  per  cell—"  Chat  la  to  lay,  one  can  get 
S,000  ampbre  bunn  ont  of  above  oalla  at  a  oietul 
rate  of  diicharge,  fay,  36  ampa.  witbiiut  the  B.M.F. 
falling  below  'E  volt  (per  cell.)  Taking  tbeae 
Sgntaa,  a  aet  of  lii  cella  ahontd  give  e,(JOO  x  G  x  6 
K  Sl,eOO  watt  honra." 

FotohBTgiagaoDamnlatora,Prat.  Jamirion  giveii, 
for  oltarging  accumulaCon,  4  'JSlb.  of  lioc  =  IH.P. 

The  effieienoy  ia  not  high,  of  conrie,  owing  to 
tlia  low  B.U.F.,  but  it  the  figurea  qnoled  by  me  m 
my  laat  letter  are  correct,  i^f.ii1  lo  aee  why  thi> 
bi^ttert  did  not  come  into  general  oie.  1  bbould 
ba  glad  of  information  ua  thia  head. 

Aj  far  aa  I  can  learn,  the  Newton  cell  ia  on  the 
aame  liiiea,  except  that  oiide  of  lead  (preaumably 
litharge)  ia  naed  iottead  ul  oxide  of  copper. 

Having,  however,  deaoribed  tbe  Litande  cell  at 
length,  1  do  not  tbink  it  adviaable  to  go  torthcr 
'  into  thia  cell,  which  ia  very  aimilar  (o  it,  aa  tar  aa 
lean  learn. 

Tnming  onw  to  the  line  lead  peroxide  oella,  I 
will  deacribe  Bailly'e,  a  sell  of  which  I  have  had 
iome  practical  eiperienoe,  and  which  ii  mual 
inteieating. 

Thii(iell(llowintrDdaeed  by  the  Globe  Electrical 
and  Engineering  Company,  of  WeatminiCer,  under 
the  name  of  tbe  "Pbcenlx  Aocnmulator")  ia  tbe 
iDveDtionof  H.  Phillimond  Bailly,  otParii,  where 
tbeae  batteriea  are  largely  employed  both  for 
lighting  pnrpoaea  and  tor  power.  They  are  of  two 
kSida,  lead-lead  and  linc-lead.  In  both  forma  the 
lead  element  ia  conetrnctad  on  the  Plants  principle, 
bnt  with  M.  Bailly'a  improvementa,  which  be  oum- 
p«ea  to  "  the  venona  ayatem  of  tbe  hnman  body," 
ai  tbe  main  conductor  ramifieithrongbonttbemaaa 
and  picks  op  the  carreDt  from  every  part.  A  abeet 
of  lead  ia  cut  into  a  aort  of  fringe  (Fig.  1),  a  long 
pieoe  being  provided  for  the  mam  ooudrnotor,  ao  aa 
to  diapenae  with  any  aoldered  joicta ;  into  the 
fringe  lead  wool  ia  woven  ao  aa  to  form  a  aort  at 
baaket-work,  which  ia  tightly  preaaed  between  the 
apaoe  left  by  a  porona  pot  or  plate,  and  tba  outiide 
reoaptaole  ;  porona  platea,  aa  a  rule,  are  obieotiou- 
able,  aa  they  oaoae  internal  reaijUnoe.  Thia  ia 
oreroome  by  naing  a  material  whicb  it  more  than 
rorona — in  taot,  la  bonejoombed  with  intertticea. 
thtne  platea  are  cut  oat  of  aolid  blocka  ot  tend 
wbish  nave  beeo  aubmitted  to  bydranlio  preianre, 
and  oan  be  worked  into  any  thape.  Tbe  aurface  of 
tha  lead  platea  thua  Donatrooted  ia  very  large,  tbe 
laad  wool  giving  a  aurface  of  I'G  tqnare  mitre  for 
•ash  2'2lb.  of  lead,  and  every  part  of  the  maaa  ia 
permeated  by  the  fiingea,  whioh,  being  of  larger 
Motion  than  the  lead  wool,  oannot  be  deatroyed. 
M.BtiUybaM  Aad  ieaJ-leadaooomolatora  in  regular 
wark/oT  eigbttea  moath^  wbioli  Jura  impnxrad 


obtainable.  The  ainclaad  type  of  battery  diSera 
from  the  other  in  that,  for  the  potitive  plate  it 
anbatitulad  a  atrip  or  lod  of  line  amalgamated  |- 
a  ipaoial  manner.  Ft|E.  S  ahowa  a  aeotion  of  _ 
battary  cireulai  in  form  of  the  erdinary  lino-laad 
type. 

The  lead  wool  ia  oontainad  In  the  reoeptaoli 
outaide  tbe  porona  pot,  the  eonatant  amalgamation 
of  the  lino  being  provided  for  by  thaping  the  pot 
ao  aa  to  oODtain  a  amall  amount  (rf  Aaronrj, 
oonneetiDg  the  leading  wire  lo  that  it  ia  inuni 


oae  ordinary  metallio  zino,  bnt  ooated  lead  oi 
ooppar  platea  with  zinc  eleotrolytioally.  In  tbi 
-=--  lead  battery  the  action  ia  aa  foliowa;  Thi 
ia  attacked  by  Che  anlphnric  acid,  and  tbi 
peroxide  of  lead  behavea  aa  a  depolariaer;  conae 


ently  tbe  E.H.F.  ia  higher  than  a  lead-lei 
iple,  being.  In  fast,  335  volla,  or  rather  mor 
diicbarging,  the  lino  plate  ditioivet  in  tt 
ute  acid,  forming  tnlpbate  of  tins,  whioh 
^ompoaed  on  reobarglng,  metallic  lioo  bein 
pogited  on  the  line  pUte,  and  Ibe  aulphuric  ao: 

ned,  bat  only  disaolved  and  redepoaited. 
rhe  action  aa  regarda  tbe  lead  plate  i>  precitel 
Hilar  to  that  in  the   Flaat((  cell,  and  need  no  , 
irefore.    be    deacribed;     bnt   eiperienoa    vilh 
[iona  deaigna  ut  leoondary  batteiiea  appaara 


^^d  work 

.^r_.  „_  to  form,  it  more 

uorable  than  thoie  in  which  oxide  paite  ia  nied 

Tbe  advanUgia  claimed  for  the  Phcenix  aoouiin- 
lator  may  be  tnmmariaed  aa  foliowa:  Thecapacity 
iteadily  improvea  with  tiae,  and  the  petoiidiaed 
plate  cannoC  tbake  looae :  ahort-circtiiting  ia  im- 
poaaible,  and  a  very  large  ditcharge  oan  be  obtaintd 
without  injuring  the   electrodes;  the  internal  re- 


lighter  than  the  lead-lead  type,  the  total  gain  in 
weight  it  vary  important.  Eliperimenta  made 
with  the  Phanix  batteries,  wbicb  have  been 
•mplojad  for  tba  pait  aii  montha  for  lighting 
offioM  ud  irorkahopi,  ahow  that  although  tfiera  » ' 


a  oertain  drop  In  B.1I.F.  wbvn  zfns  b  •Bfdayai 
thia  ia  onlmportant,  and  doaa  not  aOMt  the  Iighttag 
if  a  moderate  cnrrant  la  taken.  Foe  porpoataaaitt 
aa  aleotrical  webllng  and  for  dririnf  motora  whan 
a  vary  large  ounent  ia  taken,  the  faiU  In  BJtF.  ia 
of  little  oonaeqnenoa.  The  foUa«in(  Mnpailaaa 
otalaea  of  Ptacanix  batteriw  aod  tha  IwtaiMsf 
BIwell- Parker  batteriet  may  ba  of  iotMeat-,— 

PhcBolx.     Blw^  Paikat. 
Capacity  in  amp.  bonn...      60  SO 

™.._i.     --- iplet,   with 

171b.  sab. 


Velght 
add   . 


Dimenaiont  (eiteinal) 
Capacity  in  amp.   houra      100 

Weight  oompleta    4Glb. 

Max.  normal  diicharge...  30  am[ 
Dimentioni  (external)...  11  x  10^      101 

1  with   tbeae  battcriaa  a  new  in- 


lOix 


16  ai 


log  uuterial   ia  employed  termed  ' 
liab,"  whioh  ia  emDloyad  for    oemei 


Vamiab,"  whioh  ia  employed  for  cementing  tbt 
end*  of  tbe  oellnloid  and  for  lioine  wood  eaaea, and 
it  ia  claimed  tor  tbia  that  tbe  inaulatiag  propstia 
are  aa  high  aa  Chattarton'a  oompoond,  whila  Ihi 
ooat  ia  the  same  aa  paraCn  wax.  It  melta  ati 
higher  temperature  than  the  latter,  and  ia  not  M 
eaaily  detached.  I  mention  tbia  aa  I  have  aect 
many  inqniries  lately  tor  anch  a  material  aa  thi^ 
and  although  I  have  not  tried  it,  I  believe  it  lo  hi 

Sood.  I  may  add  that  the  above  forma  of  aeeann- 
itor  oan  be  aeen  and  laated  by  any  clectiiciia 
detiront  of  ao  dolnc  at  the  (Hobe  Company 'a  (An, 
7,  Caiteret-atreet,  WeiUninater. 


[27768.1-1  B 

hat  another  «._. 

lave  lite  by  oaiog  the  month  aa 
pnmp  baa  occurred   in  the  psiaon  ol   a  II 
Connor   Lyiaght  at  the  Briatol  InfirxBary. 
ahonld  tbia  be  7     I  beg  leave  to  anbiolt  tbe  fuller 
ing  tketch  of  an  appli ' —  *'"  *"'■  ""•  ^—■ 


e  for  tha  job,  and  hapt 


'^ical   in.tramant    maker   will  ba 
found  to  take  it  up  and  pot  it  in  the  market    i 

tolerably     acquainted     with    the    varim 


igby.a 


>nple. 


t  likely  to  get  oi 


The  idea  ia  taken  f  rom  a  aketoh  of  a  band 

pnmp  I  had  aeen  aome  20-odd  jeara  ago,  that  ni 

'rncled  for  the  ainking  a  well  throagb  a  bedgf 

and.     It  ia  true  we  can  do   notiiiDg  for  tht 

nnfortnuate  individual  that  baa  been  aaerifioed: 
bat  we  may  prevent  any  other  oaefol  member  of 
'.y  from  being  aaeriBced  under  aimilar  circna- 
ea.  If  no  aurgical  inatrnment  makeraeulx 
1  to  take  it  up,  anrely  we  oan  find  tam» 
Bur  or  practical  mechanic  ia  do  b(x  and  tW  ' 
laea  might  be  raiaed  by  a  penny  anbaciripl«a 
from  the  aubaoriberaot  the  "  B.  M." — a  mould  Bade 
at  them  in,  tbe  material  that  they  are  la 
lade  of,  pewter,  the  tamo  aa  the  oomnioa 
pewter  syrineea,  and  in  memory  of  Mr.  Lyaagfat- 
oall  it  the  Lyaaght— and  if  sot  np  by  the  iib- 
acribera  ut  tbe  "  B.  H."  might  ba  diatrihnlcJ 
among  the  hoapitala  and  infirmarica.  Waa  then 
— '  -  preminm  for  auch  appliance  aome  time  back' 
cy  I  have  aome  recollectioa  of  anch,  bnt  do  dM 
reoullect  aeeing  any  anawer  to  the  aune. 

'^  jcription  of  aketoh  :  A  ia  a  atont  waahleatker 
It  connected  with  tieeawaz  and  roaia  U 
trumpet  mouth ;  B  ia  tbe  body,  made  of  wvoL 
orpewter;  C  itadiaphragro  of  afaeep,Uiab^« 
aiu,  ur  ot  any  akin  dreated  aa  anoh,  t»d  with  > 
packthread  around  a  groove  at  G,  and  made  fHton 
'.be  tubular  epindle  of  D  at  H,  witfaanntorwaabar 
igainata  collar  I,  made  faat  by  aoldatingon  aptndb 
if  D,  and  can  be  made   of    any  hard  wood.    Tbt 

{indie  does  not  come  right  throng,  bnt  the  hole  ia 
rough  ;  and  in  manipulating  with  tbe  exluaatir, 
the  thumb  ia  operated  in  Ilea  ot  a  *alv«  Ida 
It  think  any  other  deaoription  of  it  ia  naeeaaay. 
In  operating  a  piece  of  tpoage  la  pat  into  **» 
.  ater  and  iqueeied  dry,  and  la  pat  into  Uw  raeat 
F  and  the  waaher  weL 

Sky  Farloor,  Londbn  Bm*. 
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Not,  Bob  ddIj  in  ctbit  bUokamith'i  4bop  in 
Qreit  BriUiin  are  theig  Norireglan  naili  in  dailf 
me,  bu(  tbev  Eirs  siported  to  ever;  oonatry  where 
honsi  arc  ihod,  tbua  depririag  EagUad  at  a  rait 
and  erer-iaoreuing  industry,  both  ia  the  nianufaa- 
tare  of  tbe  iron  (notably  at  Lydbrook,  in  the 
Forett  at  Dean]  aad  at  tbs  nail*. 

I  inrite  opinion  u  to  the  aoCaal  onius  of  Eng- 
land being  taai  aapeiieded. 

The  Lydnay  Dlapsnsoi 


[2776B.]  —  HaVIXG    read    Mt.    Andtley'e    two 
utielei  OD  above    subject,   and  taking   a  great 
Intereat  In  >nch  matten,  I  Tenture  to  guggeat  that 
in  the  attempts  to  cevolutioniie  tbeait  of  oiei 
bailding  be  haa  oTeratepped  the  mark.    In  the  nr 


.rat 
it leaat 

e  of  tbia  tbe 
blnrtODt  tbeaama  tons  from  Jan.  I  to  Deo.31 
Any  organiat  or  organ  bnildet  vill  naturally  a«V 
Why  abould  thpy  not  ?  aad  wonld  like  to  knoir  if 
Hr.  Andtley  ia  not  aware  that  when  pipei 
eloeed  in  a  aweil  bui  a  certain  amonnt  oj 
•sctificeil.  Let  asyone,  furexpecimcutiali  , 
_  _i.__j  —  .ijj  iipjjj  diapaion  of  tbe   great  organ, 


inatanoe,  tbe  tore  point  appea 

bait  the  pipea  of  «r    " 

■well-bai,  and  tba 


d  tben  directly  follovring  the  eame  on  the  duijli 
te  itop  of  tbe  anell  (open),  and  they  will  (alte 
.u^ing  allowanae  for  the  ao*'"  •—-' —  "'  "■ 
latter}  notioe  the  loai  of  pensti 

Are  tbs  organiata  ot  the  future" to  be  oonfuaed 
with  tbree  or  foar  awall  pedalaP  Joat  imagii 
aDjone  having  to  prepare  the  lame  in  forte  pa 
aagei  of  a  ohorna  aacb  aa  "  IJntu  na  a  ohild 
barn,"£fl.  I  tbink  that  readeraof  the  "E.M."  wi 
agree  with  ms  that  tbe  time  has  net  yet  arrived 
pooh-pooh  tbs  great  organ  works  of  Handel  ai 
Baob,  and  in  playing  tbe  foguea  of  tbe  latter, 
multiplioity  of  awell  pedala  would  be  a  poaitii 

It  must  be  borne  in  mind  that  our  organ  buildera 
are  not  blind  to  tbe  reqnirementa  of  the  age,  and 
that  whatever  means  they  migbC  adopt  for  making 
•aob  manual  eipreuive,  the  eiprosion  ia,  to  an 
extant  artifioiai,  when  oompared  to  that  of  orehes- 
tial  iiutrnmenta,  aa  tbe  amount  of  tone  ii  regu- 
lated after  tbe  wind  has  passed  tbrongb  the  pipes, 
and  therefore  limits  the  diminnendo  and  oreacendo. 

Doubtless  some  of  the  atopa  of  tbe  solo  organ 
ought  to  be  in  a  swell-box  ;  bat  we  shall  not  do 
uniia  if,  for  the  sake  of  contrsst,  the  obcir,  gr«^t, 
and  pedal  organs  are  allowed  to  remain  as  they  are. 
Tbe  idea  of  tbe  mannale  being  away  from  the 
organ  is,  of  ooDTse,  a  reasonable  one ;  but  wby 
should  the  organist  be  privileged  to  hear  the  effeot 
of  bis  own  performance  any  more  than  the  members 
of  the  orobeatn :'  1  will  here  remind  Mr.  Audaley 
that  aa  an  eiosption  Co  bis  statement  "  that  every 
other  Bonoert-rojin  organ  in  England  displsya  Ibe 
eame  unsatiafaotory  ttsEe  of  ii9sirs,"  be  hag  over- 
looked tbe  one  at  Albert  Palsoe,  whiob  baa  a  rc- 
veraed  oonaole  away  from  organ, 

Ooroloa  Bex. 


[J776-I.5— Toon  oorreepondent,  "A  Lover  of  the 
Organ,"  in  bis  remarks  (in  letter  :i7Tla)  uaes  rather 
sweeping  and  erroneous  state meata  conae ruing 
organ  buildera  by  ssying  "  □//  French  and  English 
organ  builders  aiirooate  placing  as  much  of  the 
pipes  in  one  ur  more  swell  boxes  ag  possible,  in  so- 

■  ■ va.^'     Secb  ia-iM 

I  older  firms,  and 

J"l,l° 

"more's  the  pity,"  for  a  perfect  organ  should  be 
•xpreaaire  in  all  its  departments.  He  also  states 
that  the  **  great "  reason  against  the  system  is  that 
the  confinement  in  a  swell  box  enlirelt/  drilroui  the 
tone.  Tbig  is  not  tbe  case :  it  is  simply  a  matter  of 
tbe  great  expense  attendant  on  such  an  arrange- 
ment. For  if  the  "great  organ"  were  boxed  in, 
tbe  front  pipea  would  be  necesaarily  so,  and  the 
sppeaiBUaa  and  artistic  arrangement  of  the  "  front  " 
rendered  useless— unless  the  front  were  a  "sham  or 
dummy  "  one;  but  this  would  entail  a  set  of  dupli- 
oate  pipes  nearly  as  oottly  as  a  "apesking  front  " 
' "    appearance  of   —    "--- ■-  — 


ordanoe  with  I 


9  bye; 


uilden 


organitta  am 

finely-voiced  pipes  in  an  nnconnnea  apsoe — in 
fact,  they  have  beard  fiuely-voioed  pipes  in  all 
sorts  of  positioua  and  all  sorts  of  build- 
ings.    Again,    reeds    are     iiof    spoiled    by  being 

swell  box  improTes  them,  and  does  not  "much 
jpuil "  tbem,  as  stated.  I  never  heard  that  putting 
Herr  Scbulie'a  pipes  in  a  box  caused  the  fine 
quality  to  disappear ;  nor,  indeed,  did  any  other 
person.  Again,  we  can  make  anoh  pipea  as  Sahuize 
produced  — ay,  and  voice  tbem,  too.  In  faot, 
English  organ  builders,  as  a  rule,  are  second  tu 
none,  either  in  oonstruetion  of  mecbauism  or  pipea, 
mnd  thej  ua  no  w»j  interiot  to  mj  German  or 


Frenobman  in  being  able  to  voice  a  teed  or  flu? 
pipe.  When  we  bear  of  "  big"  things  in  France. 
Germany,  and  America,  and  even  in  Russia,  we 
should  not  lose  sight  ot  tbe  fact  that  £  t.  d.  with- 
out limit  produces  these,  and  I  believe  tbab  if  wo 
got  an  order  to  produce  an  organ  that  could  bo 
placed  in  England  and  heard  in  America,  we  could 
do  It,  it  tome  millionaire  would  lay  tbe  electriu 
cable  for  oi.  We  are  truly  thankful  for  ideas 
from  other  countriea,  and  no  doubt  they  are  for  our 
achievements ;  but  to  dub  us  all,  both  organists  and 
builders,  aa  never  having  heard  this  or  that,  or  thai 
wecnw'lmake  pipes,  is  "rather"  strong,  I  mav 
add  that  I  hope  tu  see  the  day  when  Hr.Audsley'H 
views  will  be  generally  sdupted  as  far  as  meane 
and  B|>ace  will  permit,  and  also  to  stuta  thst  Hr. 
Beat  IS  tiol  the  only  one  who  can  manipulata  sa 
organ  fairly  well,  as  we  have  s  ''  few  "  at  least  ag 
dexterous  with  handa  and  feet ;  but  modesty  doe>< 
not  allow  them  to  "  blow  Ibeir  own  trumpet.' 

Wm.  Bolilnaon,  Organ  Builder. 


OaOAH  MA.TTBBa. 

;77G5.1— TUB   best  book  for  amateurs  (letter 

.    7,  p.  aS7)  on  organ  tuning  la  by  A.  Uematuok 

of  Diss,  Norfolk,  prise  'It.  lid.,  obtainable  from  the 

author  direct,    Tbe   etopping  of  a  Prinuipai  and 

*'""  is  prohihly  a  "  game"  thai  as  an  experiment 

at  worth  tbe  candle."  Ooroloa  Sex. 


ing  the  above  event,  leads  na  to  iiqmoail^it 
had  become  well  known,  uul  most  ptabahly  sM 
to  the  insipid  flesh  meals.  The  learned  tiMnra- 
ment  botanist  of  Ceylon  (quite  another  Liaaaa 
in  his  devotion  to  coienee)  praotiai-d  thefni|in. 
ous  rtfiirae  rigidly  far  SO  long  jMia,  at  the  ead  a( 
wbiob  period  bo  found  bimaoif  prosttstrf  hj  jn- 
mature  senility,  snd  was  actually  eairiet  « 
board  ship,  with  tbs  good  modieal  sdviet  (< 
adding  animal  aubatanoea  to  bis  barmit's  billsf 
fare  I  Perhaps  the  conatsnt  survey  of  "Adaai'i 
Peak"  in  his  dose  vioinity  (where  a  /mil, 
gigantic  footprint  ia  exhibited  aa  a  relis  uf  tk> 
i'atriarob),  and  tbe  glorious  beanty  of  Ihn 
gardens  at  Peradenia,  prompted  tAe  proltNot  le 
tske  tbe  great  first  gardener  aa  hisjoodeli  Tta 
holy  vegetarian  uf  the  East,  thi 
quantities  of  clarified  butter  and  I 

down   by  immoderate  draugbta    ■ 

V/'hylt  i  .. 

■ -  -  ^-'--    -•'  -■-  his  blo^ 


SooteskK 


t77flO.] — I  HAVE  much  pleasure  in  replying 
lamber    Organ's"    letter    in    your  laat   iaac 
re  is  not  a  really  good  book  on  Orgnn  Tunii  ^ 
known  to  me;  bnt  there  is  a  pamphlet,  entitled 
"  Organ  Voicing  and  Toning ;   a  Guide   Co  Ama- 
teurs,"   which  "Chamber  Organ"   will  doubtleaa 
find  useful.     It  wus  publiahed  by  G.  W.  Brabner, 
Iiondun,  in  1879  ;  and  can  be  procured  from  Wil- 
liam Beeves,  IK^,  Fleet-street,  L:>ndon  ;  price  Is.  tid. 
Now,  with  reference  to  bis  organ  stops.     Here  I 
id  some  little  difficulty,  for  not  having  examined 


lasful  ii 


such  s 


doubt  that  two  stopped 
teSgof  SEt.  and  4ft.  tons  reapeotively,  will  be  in- 
finitely more  valuable  than  the  noisy  principal  and 
fifteenth.  The  question  is,  can  tbe  said  principal 
and  fifteenth  be  converted  into  decent  Lieblicb- 
Gedaola?  There  is  just  a  danger  of  having  too 
(topped  lone,  seeing  that  there'ia  a  stopped 
in  already  in  tbe  organ.  If  there  is  room  on 
....  -od-cbeat,  I  abould  adviae  doing  away  with 
the  fifteenth  and  inserting  in  its  place  a  very 
smaU-scatad  strlng-tontd  stop  ot  4tt.  This  would 
adil  variety  and  mil  well  with  tbe  covered  stops. 
He  abould  by  al' -■■ " 


dowi 


«CC. 


a  carry  tbe  open  diapason 


laoy  organ  builders  capable  of  doing 
required,  at  a  moderate  price,  that  it  would 

..   liiuus  to   name   any  one;  but  "Chamber 

Organ  "  oannot  do  better  than  employ  the  firm  be 
O.  A.  Andaley. 


SHOXTLD    WB    BA.I    BikS/T    OB    NOTF 

L27767.1— I  ACCEPT    all    opinions   against  the 

Gallon,  tbe  Huuth  African  traveller'^  only  found 
le  amall  tribe,  the  "  Ovampos,"  who  were  ignur- 
it  of  its  savour.  Now,  all  tba  springs  and  minor 
vers  of  that  wide  region  are  strongly  impregnated 
ith  the  game.  I  colild  rarelygeC  a  thirat-quenob- 
ig  draught  of  .4y(ia  pura,  except  from  the  iron 
tanks  at  the  farmOousea,  oonstrticted  to  catch  the 
nfall ;  tbe  prevalence  of  Taenia  having  fright- 
ed wise  people  from  getting  a  water  anpply  at 

s  of   parasitee  left  on   the  soil    by  sheep  and 
.tie,  snd  constantly  washed  downwarda  by  every 
<rm  besides.    Tea  and  cotfee  are  rendered  very 
useous    by   brsokish  water,  and    I  hsva   often 
—-own  the  Cecapting  liquid  away,  it  so  resembled 
the  apothecary's  black  dose.  Whea  1  was  driven  to 
drink    in  desert  places,  I  have  chewed  the  auocu- 
lent  atema  and  leaves  of  Poriviacarm  nfra  (em- 
ployed by  the  early  colonist)  aa  a  plvasaiit  substi- 
.  .^.  ,...  -hnhirb  in  puddings,  being  suh-acid),  or 

1st  relief  in  munching  tbe  juicy  foliage  of 

„_  Mesembryanthemum   (or  Hottentot  fig). 

Those  salt-seeking  oceatures,  the  gazelles,  are 
usually  found  very  far  away  from  any  water, 
browsing  continually  on  this  cool  vegetation,  which 
tiaa  otten  aaved  the  lives  uf  lost  explorers.  1  have 
met  with  isolated  imititors  of  Adam  all  over  the 
«orld — men  and  women- who  hsve  argued  that 
iven  bread  ia  superttuous  and  unwholesome,  and 
:hat  the  "fruits  ot  the  earth"  am  suSoientl* 
intrilioas  without  adding  to  our  food  list.  It  b 
itated  that  Adam  and  hia  wife,  on  ttaall  Htpoliiim 
trom  the  Garden,  eovorad  thsnualvM  wuh  th' 
"skins  of  baasta'  ;  of  oonm,   Omj   UDad  V 


,hy  human  being,  i 

..., e?     Why   ara   tbo 

ery  deficient,  in  all  caaea  of  Aaiatlo  ohclers?  I 
n  writing  with  tbe  table  of  oomparative  anslia 
E fore  me.  Wby  doee  a  aolutiuD  of  saltinjctaJ 
ito  the  veina  of  a  cholera  patient  at  once  pnifte 
le  most  hopeful  aymptuma,  though  but  gcuenlli 
niparary  the  heart  and  eLomaob  being  le^fiit 
I  benefit  by  tbe  treatment?  Ut.  W.  B.O'tjUi^ 
' Medionl   Hospital,  wiaa 


ally,  « 


A  of  ai 


irat  ex  peri  men  I 


1  Pathol 


Q  thialios.   B 


I.  LatU  and  L 


\gf  of  Coulera  n 
published  by  the  London  Central  Board  of  Ba^ 

page    64,    January,     18^2,       The     *  = 

aocurdingly  performed  by  Drs  ' 
at  Leeda,  and  with  perfect  aamiEsa,  uiu  ui.  ua 
wood, of  London,  resoaed  by  its  means  five  ntia 
abandoned  cases.  In  many  inaCancea  the  mesM 
tailed  through  tbe  inexperience  of  the  opsiatB 
and  tbe  intrwlaciluii.  of  air  into  llie  rtiai.  lam 
ane  inaCsnce  did  it  do  any  harm,  or  aeoelsralc  lb 

progress    ot   the  diaeaae.       Seventeen  caa — 

recorded   of  its  success.     Now   I    think  i 
crucial    test    of  gait  being    nQn-poiaoaaas  U  tha    • 
Human  system,  s  decootiuii  of  tobacco  leaf  or  pm 
tlcohol  (for  those  who  liku  to  oompare  two  pomt 
uarcotica     with     muriate     ot     aodii)    woold  bsn 
deatroyed  life  rapidly, 

Ur.  W.  B.  O'S.'s  analysis  of  healthy  gaatritjaiM 
—the  chief  agent  in  digesting  our  fwid,sayi:- 
'  The  acid  has  been  proved  to  be  the  nartiUic  riA 
traces  of  theacdii:.'      Hence  the  moieraMueid 

digestive  laboratory. 

Addiction  tosaltisvsry  eioeptionaL     Iknoacf 
no  race  of  men  but  the  Mtibammedan  fasstisKJ 
ligypt— both   Tarka   and    Arabs — who    eai   ilia 
i]uaDtity  that  they  may  pruLtuce  intense  thirst,  so' 
fO  be  enabled  to  imbibe  oopinua  draughts  of  vue 
from  old  Nile  (that  myaterious  river  ftlmoil  itiid 
bytimeandtrailition).  Nearly  the  whole  world  esta    I 
Halt  sparingly,  as  they  do  muatud,   thst  islublt    t 
digeaiive  condiment,   and  pepper,  that  iesi-kacvi    - 
febrifuge  and  antiseptic  (uCwhiah  I  may  poiubl; 

tell  you  more  some  day).     The   pigeon,   '- 

leta  a  liberal  supply  ot  r         — 


I  diseased,  sad 


winged  wanderers 


nest  fracemilf  J 

umpoond  of  dij. 
e-  tup,  where  tbQ 


3  love  of  tbe  mineral.     I   taitve    been  encampal 

inkable  to  me,  yet  my  males  and  bones  fcaitc 
er  it  and  were  contiunally  imbibing  tbe  salua 
rcaent ;  the  beef  ot  tbe  oneap  butcner'i  sho;i 
rougbout  India  is  ao  iofeaCed  by  Cyaiicenu 
stmedioaliaapeolorg  go  their  rounds  of  axsmisa- 
lU,  and  the  aheep  belougmg  to  Kuropeans  remin 
Isily  allowance  ot  rock  salt ;  otherwise  they  liU 
t  fatten,  bnt  become  dliesaed.  All  Giivemmcsl 
Me  snd  troop  burses  receive  a  certain  qaasisa 
tbs  mineral,  due  to  tbe  long  experience  uf  Trt^ 
be  vast  Indian  BatpireMlt 
lidered  as  ranking  aeii  u 
dietary  value — a  neoAaaary  uf  life,  aadui 
'  im,  alcohol,  and  tobaocc  law 
before    leavisg  the 


Ti::;rs. 


LSt  at  a  confession  msde  by  a 

the  Uaiced  SUtas  on  hie  travela.  He  ssidls 
i:  "1  thought  no  Ungliahman  evar  Brad  ta» 
ars  of  age  in  India  I  1  had  always  baeo  toU 
;  hut  heia  are  you  and  aeveral  oUMn  I  hsit 
It  lately,  qnite  strong   and    haalthy,  wh»  hWI 


lived 

7  old  manUl.sarii 
tfalt:  'So  salt  la 


id    we  may  natarallj  lainaM,  I 
_jving  no  longer  any  trntta  ^  .Mppoct  F 
being  numtioned  at  no  gnat  1M|1b  i(  M 


ipoaitioo."   IlM 
Ma  amoog   WMntaiA— tM 
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peatedly  that  when  a  man  is  bitten  by  a  venomonB 
■nake,  he  always  calls  salt  sngar— it  tastes  so  sweet 
to  him !  I  f  ally  believe  there  may  be  equivalents 
to  the  action  of  muriate  of  soda.  I  have  before 
noticed  that.  I  have  hunted  the  larger  faana  of 
India  in  the  newly-burnt  plains ;  revelling  in  white 
•ahes  were  the  greedy  quadrupeds,  from  the 
rhinoceros  to  the  wild  boar,  eating  the  crude  soda. 
There  are  manv  salt-loving  plants  and  trees  in  the 
vegetable  kingdom,  among  esculents,  notably  the 
■ea  kale  and  asparagus,  which  absorb  a  large 
amount ;  hence  in  bortioulture  we  bestow  a  large 
amoant  of  the  mineral  to  compensate  for  their 
inland  cnlture :  moreover,  it  is  a  cheap  and  effi- 
cient insecticide.  What  life,  be  it  animal  or  vege- 
table, can  withstand  corro»ive  minerals — copper, 
meronry,  and  arsenical  salts  in  particular  ?  Even  a 
coal  heap  near  the  roots  (>t  a  timber  tree  1  have 
Men  bleach  the  foliage  and  subsequently  kill  the 
trunk.  Salt  is  a  widely-knowu  antiseptic.  It  was 
remarked  by  a  wise  head  during  that  memorable 
cholera  invasion  of  '32  that  large  salt  eaters  and 
oonsnmera  of  home*brewed  bitter  ale  and  sound 
cider  gave  the  best  returns  of  heaJth.  Eos. 

[27768.]— Dr.  S.  Dodds  is  quite  correct  when 
■he  says,  page  68G,  that  "  the  fact  that  we  like  or 
dialike  a  thing  is  no  proof  whatever  as  to  the 
quality  of  the  article,"  hence,  of  course,  the  ex- 
ceptional circumstance  of  certain  animals  disliking 
salt  is  no  proof  of  its  being  injurious.  Be  it 
remembered  that  Dr.  Allinsou  used  the  statement 
*'  that  animals  in  natural  stat«  woald  not  touch  it " 
in  support  of  his  contention  that  it  was  so. 

I  suppose  no  one  will  try  to  prove  that  it  is 
always  necessary  to  take  additional  salt  at  time  of 
eating  our  food.  What  is  argued  is  that  salt  is 
abaolutely  necessary— how  or  when  we  take  it  is  not 
important.  Dr.  Doddsasks  questions,  the  ability  to 
answer  which  appears  to  be  the  voucher  for  one's 
desire  to  know  the  truth  of  the  matter,  although 
why  it  should  be  so  seems  rather  obscure.  The 
first  is,  Why  do  not  all  animals  hanker  after  salt  ? 
It  has  already  been  stated  that  all  animals  do 
hanker  after  salt  if  deprived  of  it.  Of  course,  if 
they  have  sufficient  in  their  food  or  drink  they 
may  not  do  so.  Dr.  Do<lds  certainly  says  that  she 
knows  thousands  of  healthy  animals  who  will  not 
eat  it ;  but  what  Dr.  Dodds  should  do,  if  she  can, 
is  to  prove  that  they  do  not  obtain  any ;  in  this 
ease,  of  oourse,  none  will  be  found  in  their  blood, 
none  in  their  urinal  or  lachrymal  secretions,  which 
woold  certainly  be  an  extraordinary  circumstance. 
I  Bhoold  here  like  to  ask  Dr.  Dodds  a  similar 
question,  supposing  that  she,  like  most  people, 
considers  scarlet  fever  infectious — Why  do  not 
a/2  people  take  scarlet  fever  ? 

The  second  question  is,  Why  is  it  that  some 
animals  are  easily  killed  with  salt?— birds  and 
chickens,  for  instance?  (I  always  thought  a 
chicken  was  a  bird,  but  no  matter).  Well,  chickens 
are  not  easily  killed  with  fialt.  On  the  contrary, 
"The  Practical  Poultry  Keepers'  Guide"  (11th 
edition^,  published  by  Casseli,  in  the  directions 
given  for  feeding  chickens,  it  states:  "A  little 
■alt  should  always  be  added."  At  a  farm  where 
I  am  at  present  staying  many  fowls  are  kept,  and 
the  people  tell  me  that  they  never  heard  of  salt 
being  bad  for  fowls. 

Questions  3  and  4  need  not  be  considered, 
£or  that  portion  of  them  not  treated  under  one  and 
two  is  foreign  to  the  question. 

I  now  wish  to  ask  Dr.  Dodds  another  question  : 
She  states  that  if  the  animals  mentioned  by  her, 
and  which  have  never  learned  to  like  salt,  were 
removed  to  a  place  "  where  the  only  water  they 
could  get  would  be  alkaline,"  the  case  with  them 
would  no  doubt  be  different — t.r,  I  suppose  they 
would  not  only  eat  salt,  but  like  it.  The  taste  of 
■alt  is  not  alkaline,  and  therefore  it  is  not  a  case  of 
learning  to  like  it.  Why,  then,  is  there  no  doubt 
that  the  case  with  them  will  be  different? 

Let  the  anti-nalt-eaters  bring  forward  clear  cases 
where  animals  have  been  entirely  deprived  of  salt, 
and  have  not  in  consequence  suffered  in  health ;  we 
may  then  believe  that  salt  is  unnecessary.  The 
experience  of  **  Vin  Bleu  "  and  a  correspondent  in 
your  previous  issue  prove  nothing,  except,  perhaps, 
that  of  the  latter,  who  says  that  since  he  has  left 
off  takine  salt  he  has  continued  in  his  usual  good 
health.  Bait-eating,  then,  did  not  do  him  much 
harm,  since  he  has  not  improved  in  health.  Why 
thonld  people  take  upon  themselves  to  persuade 
others  not  in  a  position  to  study  the  matter  for 
themielves  to  abandon  so  aniversal  a  practice  of 
taking  with  their  food  a  substance  which  men  who 
have  studied  the  sabject  say  is  absolutely  neces- 
■axT— animals  deprived  of  it  quickly  dying,  but 
wUeh  if  supplied  with  an  extra  quantity  improve 
in  ^ipearanoe  and  health ;— a  sabstanoe  which,  to 
most  penons  at  leas^  is  yeiy  palaUble  and  appe- 
tiafaiff,  whioh  plaoefl  in  the  hands  of  poor  agricnl- 
tnu  people  a  meaas  of  preserving  food— to  them 
ftl:  noil  importaat  natter;— a  subetaaoe  whioh 
■DfaadyHiytl^sofHasI  know,  has  pcored  to  be 
iaMmm^  whkh  has  been  wed  from  the  moet 
*'*■■■  '^ — \f .  I  thfak  that  peffons  so  doing  are 
n*  Mt  ol  alMnhiBthabodyis 


little  understood  ;  they  may,  however,  and  inquiry 
shows  that  they  probablv  are,  of  the  utmost  im- 
portance. It  was  once  thoftght  that  fish  placed  in 
distilled  water  died  because  of  the  absence  of 
dissolved  air ;  but  Dr.  Ringer  has  shown  that  the 
cause  of  their  death  is  the  absence  of  the  minute 
quantities  of  certain  salts  contained  in  ordinary 
water,  the  presence  of  these  salts  preventing  the 
disintegration  of  tissue  of  gills  wnich  otherwise 
takes  place.  For  all  we  know,  common  salt  may 
play  as  important  a  part  in  our  economy,  and  I  think 
until  it  is  proved  beyond  question  that  its  use  is 
distinctly  and  practically  injurious,  people  would 
do  well  to  take  no  notice  of  those  persons  recom- 
mending the  abandoning  of  its  use. 

I  am  writing  many  miles  from  home,  and  quite 
away  from  books  of  reference,  with  only  your  last 
issue  before  me.  In  making  references  to  your 
correspondent,  I  have  only  my  memory  to  rely  on  ; 
I  trust,  therefore,  that  any  misquotation  may  be 
excused  and  corrected. 

Coniston,  Lancashire.  Kenalngtonlan. 

[27769.]— I  HAVE  little  doubt  that  much  of  the 
intemperance  that  prevails  in  England  proceeds 
from  our  excessive  use  of  salt  in  cooking.  The 
English  army  in  the  Peninsula  were  notorious  for 
their  intemperate  habits ;  and  it  is  a  very  signifi- 
cant fact  that  Sir  John  Burp^oyne  says,  in  a  letter 
written  among  them,  and  prmted  in  his  life,  that 
the  Spaniards  were  astonished  at  the  quantity  of 
salt  the  English  soldiers  used ;  from  which  it  is 
to  be  inf  err^  that  the  Spaniards  take  very  little 
of  it,  and  they  are  celebrated  for  temperance.  The 
most  abandoned  drinker  I  ever  knew  almost  buried 
the  very  little  meat  he  ate  in  salt.  Sir  Walter 
Scott  was  unable  to  leave  off  whiskey,  though 
strictly  charged  to  do  so  by  his  medical  advisers ; 
and  it  is  incidentally  mentioned  that  he  was  a  great 
salt  swallower. 

If  wives,  who  complain  of  the  curse  of  drink, 
would  put  little  or  no  salt  in  the  water  they  boil 
their  vegetables  in,  and  sprinkle  little  or  none 
over  their  roasting  meat,  their  husbands  would  be 
able  to  resist  the  demon  much  more  easily  than 
they  can  at  present.  I  verily  believe  that  a  crusade 
against  an  intemperate  use  of  salt  would  in  very 
many  cases  prove  more  remedial  than  direct  attacks 
on  excess  in  drink.  A.  G. 


[27770.]— In  the  letter  for  which  Mr.  Macbean 
(p.  686)  has  made  himself  responsible,  there  is  a 
slip  of  the  pen  which  it  may  be  as  well  to  point 
out  promptly.  Dr.  Susanna  W.  Dodds  is  made 
to  say :  "  If  the  writers  who  are  so  much  exercised 
on  this  question  were  really  in  search  of  truth."  I 
thought  we  English  Mechanics  were  in  search  of 
truth.  Nun.  Dor. 


GAS-BUBNBBS  AND  GAS  00KPANIE3 

[27771.] — Gas  companies  are  so  frequently 
attacked  in  the  Press — generally  by  those  who 
show  they  know  nothing  about  gas — that  the  fol- 
lowing suggestions  may  be  of  interest  to  your 
readers  as  indicating  the  manner  in  which  gas 
engineers  are  prepared  to  deal  with  the  public. 
They  are  remarks  from  a  paper  by  Mr.  G.  Hislop, 
read  before  the  North  British  Association  of  Gas 
Managers: — The  loss  of  gas  through  imperfect 
means  of  combustion  is  a  fact  so  well  known  to 
every  intelligent  gas  engineer  or  manager  that  I 
have  thought  it  quite  unnecessary  to  submit  expe- 
rimental proof  in  support  of  it.  The  value  of  the  loss 
in  Great  Britain  has  been  variously  estimated,  and 
40*per  .cent,  of  all  the  gas  consumed  has  been  named; 
but  assuming  it  to  be  25  per  cent,  only — and  that 
no  one  will  dispute  with  me  for  one  moment — and, 
taking  the  annual  quantity  of  p^as  sold,  as  given  by 
Mr.  Newbigging,  viz.,  92,637  millions;  and  taking  25 
per  cent,  of  that  quantity  at  an  average  rate  of  8s. 
per  1,000  cubic  feet,  we  have  a  sum  of  not  less  than 
£3,478,887.  But  this  does  not  by  any  means  repre- 
sent the  value  of  gas  lo&t,  if  considered  in  relation 
to  the  results  now  obtained  by  some  of  the  regene- 
rative lamps  in  use.  The  estimate  refers  to  pre- 
ventable loss  even  by  the  use  of  proper  burners  of 
the  more  common  type. 

It  is  unnecessary  to  ask  why  the  gas  consumers, 
as  a  rule,  quietly  pay  for  such  loss.  They  pay  for 
it  as  a  rule  with  utter  ignorance  or  unconsciousness. 
The  question  involves  a  knowledge  of  chemistry — 
the  chemistry  of  combustion — and  the  knowledge 
of  aeriform  bodies  in  general,  whereas  very  few 
possess  such  knowledge  to  enable  them  to  devise  or 
adopt  means  for  its  prevention  ;  indeed,  under  the 
circumstances,  I  feel  inclined  to  accept  tne  proverb 
or  aphorism,  that  '*  ignorance  is  bliss,*'  while 
abhorently  rejecting  the  complimentary  sentence, 
that  **  it  is  folly  to  be  wise,"  since  when  the  remedy 
of  an  evil  is  l>eyond  the  power  or  capacity  of  an 
individual,  he  may,  after  all,  be  better  without 
the  knowledge  of  iu  existence.  This,  however,  by 
no  means  justifies  the  existence  of  an  evil,  so  long 
as  its  existence  is  within  the  knowledge  of  others 
immediately  concerned,  and  who  possess,  or  ought 
to  possess,  the  knowledge  and  capacity  requisite  to 
eope  with  it.    I  maintain,  thereiCore,  that  it  is  the 


duty  of  every  gas  company  and  corporation  to  bridge 
over  all  deficiencies  in  science  or  general  know- 
ledge on  the  part  of  their  consumers,  and  supply 
them  with  the  means  of  economically  consuming 
the  gas  thejr  deliver.  In  every  department  of  trade 
or  commercial  enterprise  the  proaucer  is  careful  to 
show  up  to  his  patrons  the  special  features, 
capabilities,  or  superiority,  it  may  be,  of  his  over 
all  other  competitive  productions,  in  order  that 
with  such  knowledge  the  value  of  the  products 
may  be  enhanced.  I  think  it  unfortunate,  however, 
that  in  the  matter  of  gas  supply  these  principles  and 
precautions  have  been  entirely  ignored,  and  thai,  in 
my  opinion,  to  the  discredit  of  all  concerned.  We  not 
infrequently  find  gas  committees  and  their  engi- 
neers advocating  the  so-called  reform  of  abolish- 
ing meter  rents  (a  subject  which  I  must  confess  I 
have  little  sympathy  with) ;  but  here  is  a  subject 
of  vastly  greater  importance,  and  one  which  no  one 
seems  to  trouble  his  head  about.  I  contend  thai 
if  gas  cooipanies  and  corporations  were,  in  the 
direction  I  have  indicated,  actuated  more  by  a 
spirit  of  self-sacrifice  and  justice  to  those  who 
really  contribute  to  the  pecuniary  success  of  every 
gas  undertaking,  it  would,  in  my  opinion,  do  more 
to  consolidate  gas  interest  than  anything  I  can 
conceive,  and  render  competition  from  oil,  electric 
light,  or  any  other  illuminant,  next  to  impossible. 

I  submit,  therefore,  that  gas  committees  should 
commit  this  important  matter  to  their  engineers  or 
managers  as  part  of  their  duties,  as  until  the  gas 
has  been  consumed,  and  that  in  such  a  manner  as 
to  develop  the  highest  amount  of  light  which  the 
most  approved  burners  of  special  construction,  and 
at  moderate  price,  can  permit,  the  gfas  manufac- 
turer has  not  discharged  his  duty ;  and  the  ques- 
tion now  comes,  what  are  the  best  means  of  secur- 
ing such  an  object  ?  And  I  must  answer  it,  for 
having  condemned  an  existing  evil,  I  should  be 
prepared  to  propound  a  remedy.  This  I  am  able 
to  do  from  the  study  of  the  question  and  from 
practical  test.  The  irregularities  of  pressure  over 
an  area  of  gas  supply  are  well  known  to  you,  and 
the  whole  question  resolve!  itself  into  one  of  re- 
ducing that  pressure  to  a  certain  uniform  amount 
at  the  point  of  combustion,  depending  upon  the 
quality  of  gas  supplied ;  that  is  to  say,  with  gas 
of  from  20  to  22  candles  illuminating  power,  the 
pressure  should  be  reduced  to  iVn. 


From  23  to  25  candle. 
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These  data  given  as  a  starting  point,  the  whole  of 
a  town  should  be  carefully  surveyed  and  the 
pressures  in  the  street  lamps  determined  at  every 
lamp  pillar  after  the  removal  of  the  regulator  (the 
lamps  offering  the  most  certain  and  reliable  results). 
From  the  pressure  so  found  deduct  an  average  of 
.y^in.  pressure  for  resistance  due  to  the  working  of 
tbc  meter,  and,  say,  ^uths  for  loss  by  friction  in  the 
distributmg  pipes,  or  in  all  ^^ths ;  and  supposing 
the  maximum  initial  pressure  to  be  {^ths,  there 
remains,  after  deducting  the  /uths,  a  pressure  of 
^gin.  at  the  point  of  combustion,  and  which,  in  the 
case  of  2ti  to  27-candle  gas,  is  100  per  cent,  over  the 
required  amount,  and  which  will  more  than  account 
for  the  loss  indicated  at  the  outset. 

A  series  of  special  burners  to  meet  the  varying 
conditions  of  pressure  on  the  different  districts,  as 
well  as  the  different  rates  of  consumption,  may  be 
got  at  a  rate  varying  between  Gs.  Gd.  and  8s.  per 
gross,  depending  upon  the  number  ordered ;  ana  I 
think  it  right  here  to  acknowledge  the  kind 
services  of  Mr.  Bray,  who  devoted  a  considerablo 
amount  of  time  in  getting  up  these  burners  and  in 
carrying  out  my  views  in  the  production  of  the 
whole  series.  These  consisted  first  of  all  of 
four  different  pressures,  and  under  each  pressure 
six  different  sizes,  viz.  —  2^,  3,  8|,  4,  4L  and 
5  cubic  feet  per  hour,  and  all  having  stamped  upon 
them  both  district  pressure  and  cubic  feet  per 
hour.  With  a  small  gasholder  and  suitable  pres- 
sure gauges,  the  pressure  of  the  district  may  be 
produced  in  a  few  seconds  in  the  presence  of  a  con- 
sumer, and  the  size  and  power  of  each  of  the  above 
hourly-quantity  burners  may  be  seen,  and  selections 
made  of  those  be  may  think  best  suited  for  his 
house,  shop,  or  warehouse,  as  the  case  may  be. 
Printed  slips  may  be  issued  to  all  consumers  to  be 
filled  up,  signed,  and  returned,  giving  the  number 
and  sizes  of  burners  he  may  require,  and  on  re- 
ferring to  the  table  of  district  pressures,  which  is 
alphabetically  made  up,  it  is  at  once  seen  what 
kind  of  burners  to  supplv  ;  or  a  man  may  be  sent 
to  put  them  in,  especially  in  the  case  of  large 
premises,  or  where  there  may  be  an  undue  variation 
of  pressure,  as  in  such  a  case  the  pressure  ought  to 
be  found  in  the  different  departments,  in  order  to 
supply  the  proper  burners.  The  cost  of  so  doing 
is  of  small  moment  when  the  immense  advantages 
are  considered,  and.  moreover,  these  burners  would 
not  require  renewal  of  tener  tnan  from  two  to  three 
years. 

When  this  system  was  introdaced  into  Paisley, 
about  four  years  ago,  I  modestlv  estimated  the 
saving  to  the  consumers  as  equal  to  at  least  dd 
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p«i  1,000  onblo  fMt,  with  iru  ftt  Si.  9d.  It  ms* 
■with  oooiUenble  fiiooi  from  >I1  aluui  at  i»d- 
•DtBan,  Uid  bf  mmaj  It  vu  pronaauiMd  the  but 
thing  01  tha  Utid  ever  introdDOed.  I  ztpat  to  nj, 
howavw,  thkt  nithia  eiibt  montliaof  Iti  introdno- 
tlM,  Om  e«•^•n»U  ult  wu,  wu  objsoted  to  bj 
«iia  in  two  iMinben  of  the  Gu  Curpoc&tioD,  *iid 
ilu  wbola  ooDiigntd  to  oblivion.  Bat  that  oir- 
«DiiutaaoB  dOM  not  Id  the  Uaat  affect  the  loaud- 
BMt  of  Uw  W|iuii«&ti  I  bave  advaceed. 


PBAOnOAI,   BLBOnUO   LJOHTIHQ 
POB   AMATSTTaa* 

[S77T2.]— Iir  thou  arUnIea  ft  ia  not  intended  to 
ooTor  the  whole  labjeot,  but  to  limply  give  the 
«n»teiii  an  Idea  of  the  but  war  to  go  to  work. 
To  thii  end  we  will  uke  a  amatl  domeitio  inetalU- 
tion  of  80  bo  36  16ii.p.  lampe  (nominal  3Dc.p.}  The 
fint  thing  to  be  done  ia  to  make  a  rongfa  iketoh  of 
<iah  Suor  ahowlrtg  the  ihortcat  route  of  the  oable 
and  hraucfaCB,  and  alio  the  numbei  and  position  of 
tbe  light*  in  eaob  roam,  aad  alio  shawing  whetbei 
>U  aiwh  Itgbta  are  to  be  alight  at  once,  and  if  not, 
bow  manv  an  to  be.  Thli  done,  we  e&n  pcooeed 
to  oonaidei  the  aTTangement  of  miini  fnim  the 
dTnamo  to  the  btanohea.  Now,  there  are  two  main 
ayltania,  one  the  oironlation  ijatem,  in  which  the 
maina  an  taken  from  the  dynamo  right  through 
the  diitriot  to  be  lighted  ;  thi>  hu  the  detect  that 
if  the  main  baa  an;  appreeiable  reaiatanoe,  then  we 
■ball  oltheT  overran  the  lighU  at  the  near  end  to 
run  tbe  farther  lighta  at  normal  brightceu,  or  vice- 
ntrid,  nnleia  we  iotert  oompeniating  reeiatanoea  ia 
the  neareat  braiiahea,  whiob  ia  very  waatefol.  It 
ia,  (harefore,  advluble,  if  not  eaaential,  to  adopt 
in  large  work  the  diatribation  tyatem,  orilteqniva- 
lent ;  in  a  large  iiutallation  a  drop  may  be  allowed 
between  each  oentre  and  Umpa  of  lower  voltage 
naed  for  the  farther  centraa,  bat  thii  would  be  a 
aniaanoe  in  a  amiil  dnelling-bonae,  where  we  wiab 
the  lighta  to  he  interchangeable — that  i a,  when  tbe 
Jampa  beoome  nnpleaaantly  blackened  and  tuo  doll 
for  Dae  in  the  living  lobmi,  we  ihonld  put  tbem  in 
the  bedtooma  or  other  place  where  a  hreb-otaai 
■Uooiination  ia  not  required.  The  diitcibntion 
a;it<m  conaiata  in  anpplying  all  the  bianebaa  from 
one  or  more  oentrea  aapplied  at  conataub  petsntial 
fnnn  the  dynamo  room,  the  diffeienoe  of  potential 
at  the  dynamo  termiDaia  being  varied  aeoording  to 
<ha  demand  for  oanent  from  the  external  oirouit, 


oonld.  It  will  be  leen, 
«(timate  given  OD page  3!>8,Noi  IIGO,  June  17,  that 
aappoeing  we  could  work  with  only  half  the  weigbt 
of  main  lead,  we  ahoald  aave  ontj  £3  6e.,  or  only 
]  or  2  MI  cenL  ;  it  ia,  therefore,  hardly  worthwhile 
naing  tliia  diatcibntion  ayatem  on  ao  email  a  acale, 
and  therefore  we  will  adopt  the  aimple  oiroulation 
■yttem  in  our  initalhitioD.  It  ehoufd,  however,  be 
mentioned  that  if  tbe  dynamo  room  ia  at  any 
diatance  from  the  hoQ(e,  we  might  nie  light  leadi 
from  the  dynamo  to  the  home,  awitob  board,  and 
Isolate    the    engine    from    there    by    eleotrieal 


r.; 


i  back  froi 


Butin  thia  oaa.     .        ,.     , ^ 

the  bouae,  and  therefore  the  length  of  maini  ia 
only  twice  the  diatance  from  the  top  to  the  bottom 
of  the  houae — I  lay  twice,  because  there  are  two 
wlrea,  lead  and  retnni,  and  theie  have  to  be 
reekoned  for  in  tatimating  the  leaittBuee.  Now  to 
oommenoe.  We  firat  take  a  general  anrve;  of  tbe 
konae  and  get  an  idea  of  it*  plan.  Tbe  above- 
mentioned  oate  ia  the  one  oontidered.  We  find  It 
conaiata  of  three  main  flooia,  the  gionnd-floor  oon- 
aiating  of  kitchen,  acnilerv,  larder,  pantry,  dining- 
nmm,  entrance  hall,  and  lavatory.    We  find  one 


'AUrlgbUn 


light  ia  qnita  BuSeient  for  tha  kitahai,  the  nint 
for  tha  uallery,  larder,  and  panli^.  At  to  the 
diniug-room,  we  find  that  in  ordinary  nie  twc 
lighu  are  qnlte  aoffieient,  but  aa  the  room  fi 
arranged  with  (tiding  dooia  to  divide  into  two 
amallei  rooma,  we  arrange  a  S-Ilght  pendant  over 
the  dinlDg-table  and  a  tingle-light  bracket  in  the 
imaller  divition.  Again,  two  lighta  are  required 
in  lavatory,  bat  ai  onlv  one  ia  burning  at  once  they 
count  aa  one  aa  r^rda  the  wiring'and  fnie  ;  alao 
one  light  for  the  antranoe  hall,  tbi*  muat  be  inde- 
pendent of  the  lavatory  lighta.    Hark  all  Iheae  on 


n  of  ground-floor.  Now  for  the  next  floor  :  we 
i  on  thia  a  landing  requiring  one  light,  the 
kwing-room,  one  bedroom  neit  to  drawing-room, 
1  a  bedroom  at  a  slightly  lower  level.  Tha 
>wing-TDOm  alao  haa  a  baloony  attached  to  it 
_ioh  requirea  to  be  lighted.  (N.B.— Tbi»  ia  a 
good  place  to  uae  up  onr  blackened  lampa.)  We 
Sad  that  toor  old  iampi  will  be  wanted  for  tbe 
balcony  and  three  good  onea  for  the  drawing-room, 
balcony  and  drawing  room  lighta  vary 
to  be  all  on  together  (marie  this  on 
ind  floor),  and  alao  the  tact  that  aa 
room  ia  over  the  dining-room,  the 
.tter  abould  be  wired  from  above,especiaIlyaa tbe 
to  be  pendant*.  The 
being  above  and  the 


ind  Chat  tt 
'ten  requij 
.etch  of  M 


sr.fi" 


electroliera  in  the  latter  hi 
ahould  be  i 

•witehea  in  the  la ..     , 

that  the  bedroom  lighta  on  thia  floor  are  down  a 
1 10  yarde  long  (mark  thia  as  20  yardi), 
light  in  each  bedroom,  the  bedroom 
izt  drawing-room  being  over  tha  kitsben  (we 
mark  it  as  inch),  and  that  kitchen  andaanllery 
lighta  are  to  be  supplied  from  this  branch.  Con- 
tinuiog  n|iatain,  we  flod  halfway  np  to  tbe  8rd 
Boor  a  single  bnjroom  (mark  thia  one  light) ;  on 
3rd  Soor  we  And  two  bedrooma  requiring  lighU,  a 
dreaaing-room,  and  alao  the  landing  itself,  wanta 
one  light  (mark  this),  and  alao  that  an  attio  above 
requires  to  be  lighted  oooaaionaJly.  We  have  now 
found  the  total  number  of  lighta  required  (with 

be  speoiBedJ,  and  alao  got  an  idea  of  the  method 
of  wiring.  In  order  to  find  the  current  to  be 
aupplied,  we  muat  find  out  how  maay  lighta  are 
required  at  once,  and  we  find  that  the  maximum 
number  o(  lighta  required  at  onoe  ia  never  more 
than  about  19  or  so  =  say,  17amptitaa  at  tO  volta, 
this  equals  I-14H  P.  actually  in  tbe  lampa  ;  but  ai 
in  theae  amall  machines  we  cannot  oonnt  on  much 
more  than  G5  to  70  per  cent,  oommerciai  efficiency 
in  actual  practice,  we  had  b<:tter  allow  not  leas 
than  2H.F.  un  the  engine  pulley,  say,  3  indicated 
H.P.  Now  to  oilculate  the  aiies  of  mains.  The 
actual  maximum  current  taken  oS  the  maiua  at  any 
time  never  exceeds  17  amperes,  hut  as  H  amp^rea 
are  taken  o&  at  a  point  less  than  two-thirds  ot  the 
j:_.  I         .1 .  j.._       .,       ..  toh-board, 


t    of    ( 


ae),  m 


■hall  be  safe  if 

being  taken  uS  from  tbe  extreme  end  of  the  maine. 

To  determine   the    rea.    we   mast  oonaider  what 

the  most  that  can  well  be  allowed,  aa  even  in  a 
100-volt  lamp  2  volts  are  auSoient  to  make  a  per- 
ceptible difference  in  the  light  (the  light  varies 
roughly  aa  the  Glh  power  of  tlie  E.U.V.),  so  in  our 
HO-volt  inatallation  we  will  not  allow  more  than 
about  I  or  IJ  volte  variation  or  drop  ot  potential 
at  full  load,  therefore  1  volt  13  amperes  •>  res.  ot 
mains  =  -077  ohm,  or  'Oej  ohm  per  100  yards, 
ig  to  a  list  of  wile  retiitancea  and  weighta, 


haa  aa  thi 

per  100  yards  a  atraad  ot  7/14— that  is,  aeren  wirea, 
eaoh  of  No.  14  gauge,  laid  np  into  a  itrand.  Now, 
it  ia  hardly  wiae  in  a  permanent  job  to  allow  a  low 
insnlatiou  rea.  to  paas'  while  the  bigheat  daaa  is 
better  than  ia  needed  in  houae  work,  ao  we  will 
take  a  medium  slaia ;  the  price  of  this 


1.  of  jointa,  wUdi  an  th 


PiAN  OF  PiEST  Floor, 

1,  kitohen,  one  light;  2,  dining-room,  fotiTli^; 
3,  acnllery,-  t,  larder  {cellar  and  eogiimtt 
under)  one  light,  each,  wanted  oaoaaioiiallT;  1, 
atairt to aeoond floor;  6,paDtr7iOiiali|ht;  T,til^ 
one  light;  S,  lavatory,  two  lighta. 

pointa  ot  an  electrical  eirouit.  A  wire  (twinwin 
IB  beat)  ia  then  taken  from  the  janetica-ba 
through  a  small  (uae,  which  ia   a   -" — ' 

into  the  cironiL  It  the 
eertain  aafe  value,  aay,  by  a  abort  oiiaiiit,tUibd 
becomei  hot  enough  to  melt,  and  as  bnaka  Ik 
oircuit  before  damage  is  done  to  tbe  iusalatiatf 
the  wire,  and  perbapa  oanain^  a   fire.     Thenas 


tinfoil  or  alloy  si  lis 


veralvi 


I  of  fas. 


beliad;  ii 


m^'^aSS 


ot  lead  or  tin  wire  is  clamped  between  ti 
in  another  the  wire  is  replaocd  bj 
or  alloy  foil  separated  from  ' 
iuolosed  by  slips  of  mloa.  The  Ml 
_-  -  then  damped  between  two  flontaot  pUst 
They  ahould  be  Sied  in  a  position  eaailj  got  M  k 
replace  them  ;  but  it  properly  fitted  the  iiMtalh 
tion  should  not  require  their  nse,  aa  it  is  ndf 
faulty  work  or  damage  to  wires  that  oanaea  a  Aol 
oircuit;  they  must  be  fitted,  bowever,  as  a^tlM 
ot  precaution.  After  leavlDg  the  f  uae,  whieh  Mel  < 
not  be  fitted  to  both  wires,  the  wire  ia  inn  dun  ' 
as  much  out  of  tight  at  poaaiUe  to  tha  hall  UgU, 


Plak  op  Skcosd  Flook. 
,  drawing-room ;  S.  balcony;  3,  bedroom  ;  4,laaf- 
ing,  one  light;  b,  lower  landiae  (over  lanMy     I 
and  porch) ;  6,  bedroom,  one  light ;  7,  paasafe. 


where  the  outside  eoveriog  ia  taken  oS  tar  a  ta* 
inobes,  and  one  wire  cut,  tbe  two  cnda  ais  taka^ 
tbe  one  to  tbe  back  and  the  athai  to  tbe  fnatoa- 
tact  ot  tbe  switch,  the  twin  wire  ia  than  aonliaari 
to  the  lamp-holdei  and  screwed  on.  The  awitot 
need  not,  of  coorae,  be  near  tbe  lamp;  (tawTlak 
...._  the  moat  aniuble  plaoe  with  refaid  to  tha  liiWW 
yard.  It  is  beet  W  make  a  list  of  what  ia  required  i  tiona,  provided  too  great  a  leD|th  of  mialanmr  ii 
as  yoB  go  on  (markins  the  maker'a  No.  and  olaat '  not  Uierabv  inaarted.  The  win  >|i»ailaJ  (H&  H 
latiwc  to  builiute  nieienee  when  ordaring).    We    B.W.G.),    howivei,    allon     ot    tmj  mm^M 
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unicg:  from  gandawa 
or  £15  3i.  6d.  per  year.  Tli»,  of  ooarae,  aunmes 
that  we  ran  at  fall  paver  all  tbetime,  whiab  waald 
not  be  the  dim  in  prBotice.  If  rnnning  all  night, 
we  must  add  to  thli  tbe  ooat  fiom  1 1  p.m.  to  rnD- 
tIh.  Tbia  will  mean  an  additional  S.S&S  bonia 
per  annnm,  and  it  )d.  per  hnnr  (auuming  that  it 
take!  latfaer  ander  a  ^H.F.  to  keep  the  maohitiery 
moving  at  fall  apead  and  light),  it  will  coat  ni 
only  £2  13a,  iid.  per  jear  additional,  or  1-7S  pet 
Diglit  addition  J.  There  ia  no  need  to  count  in  the 
li^ti  that  might  prrAapi  be  wanted  alter  11  p.m. ; 
tbey  wonid  lO  aeldom  be  wanted  in  an  ordinary 
hoaae  of  thla  itie.  Tbia  would  bring  the  total 
ooat  for  fuel  ap  to  I2'3fiSiI.,or  rathei  ovet  la.per 
night,  if  inn  at  fnll  load.  To  thii  moat  be  added 
the  depreoiation  (linking  fnnd)  on  the  plant  and 
Other  chaigei.  A  welt-made  dynamo  abonid  lait 
SO  yeara  at  least ;  bat  at  these  amall  onea  rnn  at  a 
Terr  high  ipeed  (2,000  per  minute),  we  will  aay 
10  yeara'  life.  Thia  makes  it  coat  na  £2  ii.  per 
year  iioldDg  fund,  and,  aay,  2  pec  cent,  repair  fund 
=  9t.  more  =  £'2  Ua.  Intereit  ia  not  aooonnted 
for,  >a  thia  ia  auppoied  to  be  got  in  inarsued  com- 
fort and  aaving  to  decoratious,  ia.  If  required, 
anyone  can,  however,  cbarge  at  whatOTer  intereat 
be  ia  willing  to  lend  £200  for.  Taking  the  eogine 
at  20  yean' life  =  i  per  cent.  +  1  per  cent,  repaiia, 
»  18a.,  total  ooat  =  £5  8a.  per  annum.  Wiriog  at 
G  per  cent.,  aay,  lla.per  annum  ;  lamp  renewala  at 
liB.  each  :  and  1,200  houra  life,  which  ii  frequently 
eioeeded,  £12.  Thia  is  only  reckoaed  ap  to  II  pja. 
=  1821  houia  per  annam. 

The  depreciation  and  interett  oharget  oonatitute 
the  fixed  aniiDBl  chargea.  The  othen  vary  witi 
the  honra  of  running.  Allowing  Uh.  of  waateant 
one  quart  of  oil  per  week  (liberal  allowanoe),  wi 
h»Te,  waate  at  3d.  per  pound,  13a. ;  oil  at  3a.  !ld 
per  gaUon,  £2  8a.  Ud.    Total  ooat  per  annum : 

£  i.  d. 

Colceatlfi 17  16  SJ 

Oilat3a.M. 2  8  1) 

Waate    0  13  0 

Lamp  renewala  12  0  0 

Engine  depieoiation,  20  yeara 

life,  and  repaira 6  8  0 

Wiring 0  11  0 


IAOI.ANOHS   SOB,   aUAHTITT. 

[27773.]— MAJjyqaerias  have  appeared  of  late 

under  the  above  heading,  and  repli—  ' — ■--  ' 

by  Mi.  iiprague  and  otheia  oap 


Tot^  ooat  per  ai 


..  £88  17  H 


Charging  the  whole  ooBt  on  the  hourt  of  full 
load    lighting  coat  per  boui  -  aay,  fi'2&d.    Thia 
would,  of  oourae,  be  redaced,  if  we  need  leaa  than 
SHJ*.,  or  if  weahntdovn  at  11  pjn.  inateadoti 
rise.     It  will  be  aeeo  that  thia  la  a  very  expen 
meana  of  lighting  if  we  compare  it  with  the  oof 

Eeven  at  4*.   Whether  it  ia  worth  the  outlay 
ally  £1  per  week  when  wo  have  help)  must  bt 
ided  by  each  one  for  himself.    The  writer  hu 
never  heard  or  seen  it  tried;  bat  throwa  out 
iuggealion  whether  it  would  he  a  good  plant 

baud  aapable  of  taking  the  full  load  without 
Thia  would  cost  bat  little  mure,  and  would 
praetical  guarrantee  against  extiuotion  of  the  light 
by  break^e  or  alipping  of  a  belt. 

When  a  dynamo  is  allowed  to  generate  a  c 
thia  carrent  magnetisee  the  aimatare  oor 
direction  at  right  angles  to  the  Geld,  and 
magnet  atreugth  varies  (within  certain  liu 
the  current  x  tomi  of  wire  on  armature  (ampeit 
tnme),  and  therefore  the  distortion  of  the  held 
will  vary  aa  the  current;  if,  therefore,  we  clamp 
the  bruibea,  and  vary  the  load  (current),  we  shall 
vary  the  lead,  and  thia  oansea  aparking  and  loaa  of 
potential ;  for,  the  neutral  point  being  at  a  point 
at  right  anglea  to  the  Geld,  ahitting  th  ' 
forward  or  backward  meana  that  we  i 
taking  the  current  oS  at  a  point  havinj 
induced  E.U.F.,  or  that  part  of  inch 
mnning  againet  a  counter  force,  in  e 
redneing  the   dilference  of  potential  a1 


In  large  machine 
--  bymakiog  t"--  ' 


Imall  0 


it  thia 


ihle  of  forming 
ria'  Galvanism, 
(eleottician  t* 
eating  to  many 
myself.      On 


applied,    Hie  loda,  botrever,  far  from 

the  pain,  greatly    augrnented    !t,  and  t 

appearance  very  auggeativo  of  prood  n^iettit 


Jleaeri.  biemena  Bros.)  will  be  inte 

e  203,  after  deseribiog  the  uauid  form  of 
ilaQohc  with  lino  rod,  Sabine  aaya:  "  Thia  form 
iQ  aome  reapeota,  convenient,  although  it  dis- 
ya,  we  think,  a  want  of  practiaal  electrical 
iwtedge  on  the  part  of  the  conatrnotor,  pai- 
tioularly  in  the  relative  dimeniioni  of  the  two 

Od  the  next  page  heaaya:  "The  reiiataooea  of 

theelemenis  we  have  measured  irere  unDeoeasarlly 
i;reatoa  account  of  the  lino  pole  beingunnecaaaarily 

unaccountable  reaton,  baa  preferred  to  the  usual 
form."  This  subject  ia  treated  at  length  in 
-'  Niandet'a  Batteriea,''a  book  which,  in  my  opinion, 
if  brought  up  to  date,  would  be  aimply  aoique. 

On  pagea  17and  186  Niaudet  asys:  "  The  fact  was 
astabliihed  by  Wollaaton  when  be  encircled  hit 
liuca  with  copper  that  there  ia  an  advantage  in 
lingle-liqiiid  batteries  in  giving  a  greater  torface 
u>  the  conducting  eleotrode  than  to  the  eoluble 
electrode.  The  aama  reaaona  hold  good  for 
lipperfectly  depolarised  batteriea,  such  as  that  of 
Leolaneh^ ;  it  la  seen  bow  the  inventor  reduced  the 
line  to  a  small  rod."  Still,  on  page  183  it  atates 
(after  giving  the  reasons  which  determined 
Leolanoh<f  in  the  choice  of  the  dimenaiona  given  to 
soluble  electrode) :  "  As  no  lino  is  consumed 


rbile  t 


itly,  t 


difGculty 


is  a  caeana  of  ledacin 
Leolanobtf  cell  by  uaing 
of  a  rod,  if  in  any  parti 
be  of  advaDtage." 

Reading  the  above,  and  having  a  great 
with  a  abort  bell  circuit  (one  bell  a  vibr.»j., 
other  lingle  stroke),  1  determined  to  try 
advioe  given  by  Niaudet,  of  using  a  very  porous 
oell,  and  oompletely  eociroling  it  with  a  tmc  pir*' 
The  reaalt  far  exceeded  my  expectations— in  fi.  , 
from  my  point  of  view,  the  bellt  ring  perfectly, 
although  before  the  ringing  was  very  '-'-■ 

oulydifficult  of  aooett,  but  permitaio 
them  Wat  refuted,  except  at  long  intervals,  ao  that 
it  will  be  aeen  no  other  cell  bat  the  Leolanchii 
likely  to  anawer.    Flrat  of  all.  Let  me  tay  (■ 
have  many  timet  previoutly)  do  not  nie  a  poi 

ipecially  a    lealed  aae— they    never   work 


irily.    Get 
Bt  like  a  hoa 


;   then  get  a 


incanvu,  and  ae> 


it,  well 

ausK  It  in  paramu,  ana  men,  putting  lue  canvas 
over  thia.  tie  it  tightly  with  waxed  twine,  well 
pulling  it  into  the  groove,  and  you  wi"  ' 


rurous  one,  and  ite  porea  will  not  easily  be  clogged. 
F  tbey  do,  a  twill  in  warm  water  will  put  all  right 
again.  The  above  plan  is  similar  to  that  adopted 
byGrenet ;  but  he  made  a  mistake  in  using  salt 
instead  of  aal-ammoniao,  thereby  losing  the  bene- 
fit of  hia  improvement  by  changing  the  soluti 

Niaudet's  work  givet  excellent  advice  respecting 
climbing  salts,  agreeing  with  mine  given  on  p.  435, 
Vol.  XXXIir.  ■'  B.a7  He  says,  page  y8,  "  Climb- 
ing, however,  can  be  avoided  by  proper  care  and 
attention.  The  manner  in  which  these  salts  are 
formed  is  very  easy  to  understand.  In  the 
beginning,  either  by  a  alight  movement  or  other- 
wiae,  aome  of  the  liquid  b  thrown  upon  the  aidea 
of  the  jar.  Bvaporation  oauaea  the  disappearance 
of  the  water,  and  leaves  crystals.  Immediately, 
capillary  action  sets  In,  either  between  the  crystals 


a  of  t 


vapei 


B  grea- 
.     .  .    ts  output 

for  small  tixea.  The  bruabet  must  be  carefully 
fitted  to  the  commutator  and  bed  fairly  on  it ;  tbi.- 
bett  way  for  the  bruahea  to  bed  on  commutator  ia 
for  the  ends  to  bear  obliquely,  and  the  thickaeBS  of 
brush  to  be  such  that  it  beara  on  two  adjacent 
tegmenta.  The  bruahea.  abonid  bear  just  hard 
enough  to  prevent  jamping,  and  bo  harder  ;  but  if 
the  foundation  is  firm  the  vibration  is  inappre- 
eiable.  There  ia  no  need  tor  a  belt  tigbtening- 
arrangement  in  amall  macbinery-^a  link  taken  out 
of  the  band  is  qnite  enough,  and  takes  ten  minutei^' 
work.    The  oil  ranning  from  the  drip  pipes  of  the 


eoonomy  will   reanlt. 
articlaa  will  be  of  aervioi 
tbinv  antaid  will  tend  a 
dadrat 


by  the  tbinneae  of  the  layer.  'Tbia  ai 
atep  by  step  boriionlally  ai 
On   page  18li  ir    -'-- 


itala,  which  ia  facilitated 


malgau 


the 


1  for 


— .  of  "cryttala   on  them.    Personally,  I  dt 
ink  thia  a  quettiou  of  importance,  becanae  I 

-  _ad  zincB  wear  juat  aa  long  nnamalgamated 

as  amalgamated. 

John   J.  GHlbsrt,  A.S.T.B. 
Birmingham,  Aug.  16. 


d  it  he  haa  left  ai 


fc^llll'S 


0  acknowledge  that  ao 


,'■  ao  that  I  fell 
it  In  thia 
lother  reader  c 


preaoribing  .,  ._ 

Can  any  brother  reader  explain  tho  tatMaltrf 
the  ordinary  ditinfeotanta — chloride  of  lim^  m- 
bolic  acid,  lead  nitrate,  and  "Sanitaa"?  IstW 
ilion  of  all  similar? 

Pemberton,  Aug.  16.  T.  Eowud. 

[27773.]  —  AftbB  eending  in  the  letter  it 
Burnt,"  p.  614  (27609),  I  wont  off  to  the  eouib^ 
id  being  beyond  reaob  of  the  ■' B.  M.  did  maw 
10  letter  of  inquiry  by  "  Aeior"  till  my  rehM; 
eace  the  delay. 

The  strength  of  solution  which  I  have  tomidU 

_jiswer  best  is  loi.  of  either   aoda  or  aalti  Isw 

quart  of  cold  water.     If  the    bnma  or   aealdiiii 

skin-whole,  the    tolnticn    eaa    be   ued  atraegtrj 

if  the  akin  ia  broken  and  the  patient  compUoari 

pping,   then  add  more   wat«r.      Bnt  whes  Aa 

medy  ia  called  for  there  need  be  no  seramw- 

ompt  aetion  at  once.     Throw  a  eood  handMrf 

da  loto  a  basin  of  cold  water,  dip  in  tbeolalH 

Id  apply  without  delay,  ai  in  a  minnte  oraetki 

lutiou  will  be  Btrong   enough  for   nae,    Skidl 

le  face,  head,  or  neck  be  involved,  keep  thiai* 

lution  in  uae  till  £ptom  aalU  omn  besot,aa% 

D  best  for  those  parts.     The  adrantuea  of  tka 

ro  remedies  for  barua  and  aoalda  ma;  M  tamad 

}  aa  followa;    Keady  to  huid,  aatfe  ta  ai^^ 

ioity  of  apptieation,  real  and  entire  treedomftM 

lin,  prevention  of  iloughing  or  waate  of  ttai^ 

id  prsaervation  of  akin,  the  reanlt  beinath^B 

atter  how  extensive   or   aomplio»t«d  (ha  hm 

ay  be,  the  eoia  ia  radical  and  oompleta  ia  a  i«I 

-_iort  apace  of  time,  with  no  hollowa  or  aiailriai 

left  behind,  provided  that   the  olotiu  areabv 

ktpt  wet  with  lolntion,    I  may  aa  well  nunbart 

the  aame  time  that  a  solution   of    EpwrnaalMa    , 

the  best  dreaaing  that  oan  be  applied  to  woaiAai     ' 

.L_.    —   |,,jj^   inflamed,    and   peinbl,  >    j 

onlygivet  relief  from  pais,  faatil    | 
1  healthy,  healing  aotio^MfiK 
all  waate  of  tissue  and  deatrnotion  of  dua    I 


tlouihi_„ ,  . 
quickly  indi 

the  woundt  heal  up  with   haidlj 


[27774.]-: 

tained    in    a    recent     issue     of    tha 

CHANIC,  and  very  aoon  afterwi 
oppoitnnity  of  putting  it  to  the  te 
Uy  tittle  daughter  burned  her  wrist  aomewbat 
badly  with  a  hot  iron ;  I  ordered  raga  oonstantly 
moiMened   with   the    bicarbonate  aolution  '*  *" 


VBV  VOLTAIC  OBIXS. 

[27776.1—1  LRAES  that  Dr.  C  a.  Alder  Wo^ 
F.R.S.,  and  Mr.  a  Thompwin,  ttoth  of  St.  Kim 
Hospital  Medioal  School,  have  ountiibated  W  ftt 
Chemioal  Society  aome  preliminary  experianlBia 
batteries,  in  which  the  eteatro-poaitive  metal  liK 
is  replaced  by  tolutiona  aapable  of  oxiJation.  Tii 
ordinary  porous  cell  airangement  is  used,  ui 
similar  plates  of  carbon  or  platinum.  The  {risu  i 
lower  potential—that  is,  the  electro- positive  plait 
or  the  plate  replacing  zine— ia  inunerted  in  ik 
reducing,  and  the  other  plate  in  the  oxidising  tola- 
tion.  Steady  currents  are  thereby  produoai,  Iki 
energy  of  which  will  shortly  ba  detenaiMi 
Among  the  oonples  which  have  already  been  m^ 
are  the  following.  In  each  caae  wa  plaes  let 
electro-positive  nrat.  I.  Sulphnrooa  aoid  lEuut 
ohrumic  liquor    (potasiium    diohromate    ana  isl- 

K'  urio  aoid],  sulphuric  aoid  and  chromic  snlpliaK 
ing  formed.  2.  Sodium  sulphite  agaiiut  alkalist 
potassium  permanganato.  Here  aodium  anlphsta 
and  hydrated  manganese  dioxide  are  formed,  i, 
Ghromio  hydrate  diisulved  in  oanstic  toda  aguA 
chromic  liqaor.  Here  sodium  ohrumate  it  foTBtd 
in  one  cell  and  chromic  sulpbato  in  the  other.  Thi* 
is  a  pattieularly  intereBting  reaction  aaihecAn- 
mium  in  one  oell  is  oxidised,  while  that  in  tha 
other  is  reduced.  By  intermediate  treatmtntihi 
action  of  the  oella  might  be  made  reveraible.  I 
Solution    of  potassium    ferrooyanide    opposed  a 

ohromio  liqaor       ""-"  ' '^-   "" '— ' 

cyanide    acoot 

6K,FeCyi-l-  2Civr,  -r  u«i=oij4  =  un-ji;e^j(-T-**»-'JV4 
-|-t;H,0-rCr,(aO,],.  6. 'Solution  of  lead  oufeii 
oauatic  BOda  against  alJuline  permanganate  hyp^ 
chlorite,  or  bypobromite.  Here  the  Ind  monciidi 
becomes  peroxide,  which  depoaita  in  a  lolid  fona. 
Can  any  of  your  readers  throw  any  light  as  Ua 
lubjeot?  X.X.I. 

UAOBTBamM    ZJOBT    FOB    PROTO- 
OSAPHIO     FVBFOSaB. 

[27777.]— 1  KOTtCE  anartiole  inyoarvtlny* 
paper  of  August  12  on  the  above  aab^ae^HdMi 
<•.  .u...iki.  rhsi;  acoidtnta  may  Miaaft^  A* 


«  possible  that  acoidtnta  maj 


the  above  puipoaa,  I  begtopolntoBt  |l 
charaeter  of  the  aombtnataor 
First,  then,  the  tomnla  " 
potash  In  coqJmHUar  vH 


_Apg.  26,  1887. 
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phoiphorai,  u  of  all  oompouDilB  BanUiaiDg  > 
tthlauta  the  mo>t  astiaitiTe,  and  debmitteg  witb 
psM  Tiolenoe  on  tha  leaaC  frEctioo,  and  is  equal  in 
>i(>leDoe  to  n  falmiDBbe  ;  bo  thit  I  h»T<  ao  heiiti- 
tation  in  aoademning  ths  usa  uf  aucih  iiDflaieDtifio 
«nd  nnneceEBirr  combinAlions.  Tha  magneitam 
.  light  oaa  ba  pcadiioed  with  peifeat  aafity  from  the 
;  povdered  metal  for  photograph ia  purpoies,  of  a  high 
■otiaic    power,    without  thi    ubr  of  usdees    and 


rank  of 


;;  duniatei  of  that  

phorna,  Bind  olaaaed   > 

setonanb  of  the  t'uli 
.'  phoapho-Bhlaiata  belongs. 

Wm.  Henry  Browne, 
'  Analytical  and  Cunaaltiiig  Chomist  fur  E:(pIoiivei. 
■      The  LanrelB,  Aldbrongli,  Hull,  Aug.  8. 

TaiCFBBIHQ    BT    SLBOTBIOITT. 

[a7778.]-Yotrn  readers  will  ha  pleaiadtohau 
tiiat  »  methoil  of  tampering  steel  springs  by  eleo- 
trlcity  has  been  raaanLly  adopted  here  by  the 
Hedgwick  Hninapring  Uo,,  and  the  tollawing  detaila 
Will  Ki*e  in  idea  of  tlie  method  adapted  wEieh  has 
klroady  met  with  muoh  snccius  : — In  one  part  of 
Ui«  room  stands  vrbat  i^  kaoirn  to  the  traJe  as  a 
ime-light  dynamo.  The  coaducton  from  tba 
djuamo  lead  to  another  part  of  the  room,  to  a 
b«nch  on  which  fltanda  an  ordinary  tempering  bath. 
One  of  the  condncture  oonnectn  with  a  point  within 
-tba  oil  bath,  and  the  other  toa  point  withODt.  The 
pieoe  of  Sat  soft  steel  wire  that  is  to  be  tempered 
to  the  blue  colour  is  fed  under  thecontacb  point  on 
theoatiide  of  the  bath  first  and  then  under  theone 
OD  the  inside.  When  it,  reaches  the  latter  the 
elMnltii  Domplete,  and  the  wire  immediately  and 
milfarmly  beoomea  heated.  No  means  have  been 
'  tstkentomeasDre  thoonrrenlciaotlyfurlhepufpoae 
of  doing    the    whole    work    meohanloally.      The 

'    pieoes  of  steel  forbids    the    delicate    praceis  of 

'.    tempering  from    becoming    a   pucaly    tnochanioal 

pi«oaof  work.     Therefore,  with  the  eleotrlo  current 

M  with  a  Bra,  tho  ci.lunr  of  the  ateel  determines 

:    tbelengthottimethat  it  shall  be  heated.     Several 

-  Bdirantagn  are  olsimed  for  this  process  of  temper- 

-  ing.     The  chief  one  is  that  the  steel  dues  nob  have 
'     time  to  oidise  after  it   hat   been   bested   to  the 

proper  oolonr  before  it  is  under  cover  of  the  oil, 
and  eonsequently  that  the  steel  wire  is  of  the  same 

g    thiokness  when  it  is  tempered  as  it  was  before  it 
Ontered  the  prooesB.       The    heating    is    nuiform 

^   throughODt  the  length  of  the  spring,  and  there  is 

less  liability  of  defective  spots.     The  process  is  a 

rapid  one.  thespring^  being  heated  and  passed  into 

the  bath  at  the  rate  of  funr  inches  a  teeond. 

Chiaago,  Aug.  I.  Bdwia  Strong. 


VSSFUL    AND  SCIBHTIFIC   NOTES. 


Normandy.    It  w 


tb' 


luviii 


be  oonstructed 
B  sands  betwe< 
Villers,C«bour_. 

ill  be  palled  up  for 


and  Uonlga^e  t 

Jnly  to  Oc toiler. 

tbs  winter.     These  sands  are  dry  at  'low  wi. 

there  will  ha  little  diffi  inUy  in   malting  the  trai 

way,  whieh  is  to  be  driven  by  tteaoi. 

X«wa'a  Improved  Window  S&ahes.  — j) 
improved  arrangement  of  window  sash  has  been 
reoently  patented  by  Mr.  R.  A.  Lowe,  of  Chisle- 
burrt,  by  means  of  which  the  ventilation  of 
»  room  oan  be  secured  without  the  creation  of  a 
dranghL  and  yet  the  sash  is  seouiely  fastened. 
'When  dosed  the  window  is  air-tight  ^  but  when  the 
lower  sash  is  raised  into  the  second  position,  a 
onrrent  sf  fresh  sir  can  pass  freely  between  the 
meeting  rails,  and  having  an  upward  direction  as 
it  enters  the  room,  eold  draughtH  are  prevented, 
while  tbs  apartment  is  saSi:ientIy  ventilated,  the 
aash  being  at  the  same  time  fattened  seourely.  The 
fastening  for  the  lower  saab  is  on  the  ptinoiple  of 
the  parallel  ruler,  and  acts  as  a  draught  eicludsr 
when  the  window  is  closed.  The  upper  fastener  it 
SDtoinUic  in  action.  A  pnll  on  one  cord  releases 
the  catch,  and  the  sash  is  then  easily  lowered  by 
gentle  traotiun  on  the  oordi,  while  tlie  sash  is  re- 
turned and  automatically  locked  in  poiition  by  the 
reverse  operation.  It  will  be  readily  nnderstuod 
that  by  these  arrangements  the  ordinary  fasteni 
on  the  meeting  tails  ia  dispensed  with,  and  oonsi.- 
qnioUy  the  highest  windowa  gan  ba  manlpoiated 
wltbthairaatailaMe.  Whan  it  is  deiired  to  raise 
tha  loww  awh  in  m»m  (kal  bttb  ait  may  enter 

k.S a .1 ^_._|^y,„^'^^(,^ 

■  Mwtaiahthi 

i  ~*Bd  Hoorely 

•  be  left 


REPLIES  TO  QUEBIES. 

•.•  Ih  Huir  •Huimn,  thrrttptHdfuU  art  rufttt- 
fuUy  raquatiid  to  nituiiiit,  hs  tatk  iiutMUt,  (As  li(I( 
-iMTnHnifT  a/  Ifu  JMry  aiJUd. 

[i;ai  13.1— Tele phonlo  (U.O.)— What  does  W. 
Jackson  want?     Ha  appears  to  have  left  out  half 
innections.     Of  course,  his  telephones  eanuot 


._,.—„_-  _  Electricity  "  :—"  Tb 
neottd  in  pairs  leaving  funr  ends,  whiob  are  con- 
nected to  binding  screws,  ao  that  if  the  coils  are 
exactly  alike  and  carefully  adjusted,  they  may  be 
used  differentially.  Fine  wire  (40)  is  generally 
used,  and  a  R.  of  S.OUO  ur  1U,000  ohms  laid  on."— 
C.  PliOVIS,  Bmswortli. 

[623G2. 1  — L.N .  W.,  8.B.,  and  Q JI.  Loooa.  (U.Q.) 
-(1)  L.N.W.:  "  M.V.  ■'  will  find  an  interesting  ao- 
couDt  of  (Xo,  ITi)  " Cornwall's "  performances, 
by  Mr.  C.  KouB  Marten,  in  Vol.  XLIV.  No.  1,130, 
p  172.  I  du  not  know  any  dimensions,  except  that 
sbe  is  a  single  engine  with  8ft.  6in.  drivers— the 
largest  wheels  of  >ny  iuco.  in  the  world.  Donht- 
less  you  would  find  details  in  Mr.  West's  sheets. 
{i)  S.U.R. :  302  na  my  list  is  an  old  single,  built 

'  '  era,  7ft,  lin.diameter  ;  leading  wheels, 

Lilin;;,  4ft.;  cylinders,  liiin.  by  22in, 
w  a  l»gie-erpress  engine,  she  will 
probably  belong  to  the  7ft.  fuurooupled  class,  with 
lain,  by  2liin.  cylinders.  No.  154  and  138  belong 
to  the  loO — lUO  class,  and  hare  four-coupled  wheela 
liin.  diameter ;  leading  bogle  with  3ft.  6iu.  wheels  ; 
cylinders,  ISin.  by  2Uin.  diameter;  of  bailer, 
4ft.  4in.  (1)  G.N.B.!  No.  229  belongs  to  class 
22D— 210;  7ft.  lindes;  cylinders,  17io.  by  34t(. ; 
built  by  Kibson,  Sharp  and  Stephansou.  No.  2:)i 
also  belongs  to  this  olass,  and  there  are  no  Qfl.  Gin, 
ainglei  on  the  G.Ef.  If  yon  want  details  of  tha 
7tt.  Gin.  singles,  I  oan  give  them.  (4)  M.Il. : 
So.  1,u32  it,  I  believe,  a  four-oonpled  bogie  side 
tank;  coupled  wheels, Mt.31in.diam.;  trailing  bog ii 
with  Btt.  OJin.  wheels;  cylinders,  17in.  by  24iu. . 
tubal  heating  surface,  1.219  square  feet;  l,laU 
gallons  in  tanks;  weight,  iti  tons.— Rhymond. 

[CMi8.]—Klta.— Without  doubt  there  is  nc 
fioor  BO  suitable  for  drying  grain  as  the  old- 
faehioned  wove  wire,  the  atrength  of  which  dependi 
upon  what  ulass  of  work  it  has  to  du  and  the  sin 
of  the  floor.  Dun't  think  of  oast-iron  plates.  1 
have  taken  up  tons  of  them  and  replaced  with  win 
with  a  saving  of  30  pec  cent,  in  fuel.  But  what 
dues  "Malt"thinkal)outdryingwithth"  waste  heal 
from  boilers?     If  tha  querist  will   send  furthei 

fartioolart.Iwilldomy  best  to  answer  him.— Kiln 
'ITTKU,  Ware. 
[t'.2;31.1  — Bngliah  l.an»uaffe.  —  We  mos 
sertainly  kould  dispense  witb  C,  even  to  spel 
Ti>hitsbetter  Tshurtsh,  and  espeshally  if  we  bad,  a 
all  tiutopcauB  need,  bat  all  Asiatii  enjoy  1  supposi 
a  letter  tor  the  quite  simple  and  very  kommo 
sound  in  most,  it  not  all,  tongues  that  we  expresi. 
by  ih.  Sutrb  is  Europe's  poverty  in  the  alphabetik 
hue  that  flermana  have  aktually  to  kombme  three- 


in  your  dilato  H,SO,.  What  happens  ?  Destmo- 
tion  as  a  chemical  body  of  either  tlia  metal  or  tha 
Laid.  Now  what  takes  place  when  the  said  acid  is 
jut  into  tha  laboratory  of  Che  human  body '?— TUB 
[^YDNEVDlSPEMBl^B. 

[62767.]— Ueohanlea.-Tf  Hr.  J.  Taylor  would 
naka  his  query  juit  a  little  plainsr,  hs  might 
possibly  obtain  an  answer.  Ai  it  ii,  he  has  occu. 
pied  space  witb  an  engraving,  and  aal»da  question 
which  "no  fellah"  oan  understand.  That  is,  by 
beating  one's  brains  abonC  it  might  be  possible  to 
gness  at  what  Mr.  Taylor  means ;  hut  why  should 
readers  be  expected  to  do  that  ?  However,  it  Mr. 
Taylor  will  kindly  explain  what  on  earth  be  means, 
'  will  see  if  I  oan  help  him.— Noir.  Dob. 

[0277.1.]— BnndinL— I  hardly  expected  that  the 
paragraph  I  posted  here  on  Sunday  last  would  ap- 
in  this  week's  issus ;  but  such  is  the  progress 
„.  ^.Jence  nowadays,  or,  as  someone  put  it,  ''  the 
annihilation  of  space."  I  am  now  tempted  to  add 
a  few  more  remarks  that  maj^  help  those  who  are 
anxious  to  tat  np  an  inexpensive  dial  by  means  of 
which  they  can  know  the  time  of  day  la  within 
10  or  15  seconds  of  tba  truth.  I  know  that  sinoe 
the  electric  telegraph  came  into  general  use  the 
time  is  usually  got  from  tbe  nearest  otGcc,  stilt  I 


sch,  « 


By  a 


iiktly 


absurdity, . 

ousonanC  always  put  for  a  triple  kui 
'hediah  they  kail  "stshee";  they  spelt  by  two 
itters  ;  this  koruikal  one  and  >.  As  to  the  alleged 
Ltge  Keltik  eltment  in  English,  I  find  in  a  skra| 
fom  Boyle's  CkniuJoyy  this  enumeraliou  o 
torses  of  oui  words,  kounted  in  Johnson' 
tixionary : 

Haion  or  original  Eagliah  1,605 

From  Lititfdicekb    6,732 

Through  Frentsh 4,81! 

GreekTainse  tnutah  inkreaaed) 1,I4B 

foreign  Guthik  or  Tentonlk-vii., 
Duuh,  Swede,  German,  Klemisb, 

Iselandik,  Danish,  ko 1,006 

Italian  (maiuij  kommarshial)  Sit 

Keltik  (Welsh,  Gaelik,  Etsa)    Ill 

Spanish  (mainly  miliUry) 66 

Hebrew  and  Arabik 29 

Total 16,880 

-B.  L.  «. 


W.  J.  G. ;  as  a  comical  fellow  you  now  pose, 
I  see  :  6  stands  for  lulphnr- what  a  atink  it  ean. 
be ;  O  stands  for  oxygen,  'tis  ss  sonr  as  thee ;  a 
tiny  2  was  o'erlorifced  by  that  chap  at  Lydney. — 

The  Ltdnet  Dispenbeb. 


dasatibei  it  tu  be,  i.e-,  oontaining  f  roe  H^O,,  than 
the  eminent  aubboritiaa  qaoted  by  me  must  b  — 
garded  as—well,  anjthlnf  bn(  gantlemac  _^ 
people  oontinaing  to  drink  H,30,  dilate,  or  ilsa 
thsss  people  must  b«  vwy  lagardliss  of  their  own 
bodiai.    Immena  « tUs  uaat  of  lini^  or  of  itou. 


lofas 


mUitaelfistheerei 
A  very  simple  and  excellent  gnomon  may  be  mads 
of  a  piece  of  telegraph  wire  drawn  tight  between 
two  studs  fastened  bo  a  wall — tbe  indicating  line  not 
being  either  side  of  tha  wire,  but  its  centre,  which 
the  eyecanatonoa  ascertain.  Now,  suppose  you  want 
to  set  it  up  against  a  wall  having  a  southern  aspect, 
drirea  luugatudofbar  iron  into  tbe  walL_  Let  it 
be  strong,  to  as  not  to  bend  witb  tha  atrain  to  ba 
afterwaras  exerted  on  it  by  tbe  tension  of  the  wire. 
This  stod  to  bava  an  eye  at  the  tup,  through  which 
tbe  end  of  tbe  wire  is  to  paas.  Now  to  tind  tba 
position  of  the  eye  of  the  stud,  above,  which,  of 
ooune  is  to  be  nearer  to  tbe  wall,  if  not  actually 
on  a  line  with  it.  There  is  the  rub,  Observe 
where  tha  shadow  of  tbe  top  of  the  long  stud  strikes 
in  the  morning.  Hark  it  with  a  pencil,  again  about 
four  hours  after,  and  again  about  four  after  that. 
Now  procure  reel  thread,  or,  better  still,  fine  wire. 
Connect  the  point  of  the  stud  with  eaoh  of  the 


poinl 


shadow  struck  at  the  abova 
vals.  Then  like  a  diligent  spider,  find  three 
points  on  the  said  threads  equidistant  from  the  top 
of  the  stud,  say  2ft.disUnt  from  it.  To  these  three 
points  f  uten  three  other  threads  of  equal  length, 
say  8tt.  each.  Bring  the  other  ends  of  these  last 
threads  to  meet.  The  point  where  they  meet  ia  the 
point  sought.  Join  tbis  by  a  straight  line  with  tba 
top  of  the  atnd,  and  you  have  a  fice  "  parallel  to 
the  earth's  axis."  In  tbis  line,  or  parallel  to  it, 
■train  the  piece  of  telegraph  wire,  and  the  gnomon, 
or  stile,  it  oompiete  in  a  style  cheap,  original,  and 
easy  of  aocomplishment. — D,  DOTLE. 

[62777.]— Drawlnff.—"  Young  Maohiuist"  oan 
obtain  elastio  webbing  fine  enough  tor  his  purpose 
— or  rather  for  what  I  imagine  his  purpose  to  be, 
aa  be  does  not  give  very  defanite  information  ;  but 
he  oannot  obtain  anything  that  will  ttretoh  "  only 
one  way."  If  he  would  eay  what  it  ia  he  wants  t^ 
achieve,  no  doubt  some  of  your  readers  ooald  bslp 
him  ?  At  present  he  taama  to  be  in  "  Fogland."— 
BlCOVVKX, 

[G2781,]— Bleotro-Hotor.- Why  not  apply  to 
Prof.  AyrWn  or  Prof.  Perry,  if  the  detoriptlon  in 
Prof.  Tbompson's  book  it  insuEcieut  ?  Plenty  of 
electro- motors  have  been  detoribed,  down  to  the 
minutest  detailt,  in  tbete  columns,  andthsre  is  quite 
enough  information  in  Thompson's  books  tor  any- 
one who  does  not  want  somebody  else  to  do  the 
workforhim.— E.  O. 

[G27S5.J — Qrean  Japan. — Is  "green  japan" 
anything  more  than  a  "  green  "  pigment  ground  np 
andmiied  with  stuving  copal?  It  may  be :  I  don't 
know ;  but  if  I  were  "  J.  C."  I  should  try  a  few 
Bxperimanta.  Hs  tayt  it  is  to  "  dry  in  the  oven," 
and  ptetumably  he  knows ;  bnt  I  gueaa  that  the 
"varnish  green"  whicb  is  used  to  paint  looo- 
mutivea  wibh  may  suit  him,  and  ha  oan  gat  that 
at  any  colour-shop  where  the  business  ia  undsr- 

Btuod.— NuH.  Dob. 

[62788.]- BnluBlnr  I>antsm.— This  qnerfst 
will  find  a  variety  of  methods  of  making  enlarge- 
menta  by  referring  to  baok  volumes.  It  he  really 
cannot  see  them,  and  will  state  definitely  what  it 
is  he  wants  to  do,  I  will  see  if  I  oan  help  him.  At 
present  bit   query  is  a  nice  "  eouf ntion,*'- — NcTlf, 

[iiWa  A  G2930,]— N.B.  and  O.B.  Oomponnd 
BoBlnea.— I  send  two  sketches  and  a  description 
of  Mr.  Worsdeli's  patent  starting  gear  ;  they  are 
taken  from  Enginciriig  for  June  17.  Kafarring 
to  tbe  drawings,  it  will  be  seen  that  the  principal 
features  are  the  starting  valve  D,  Fig.  2,  and  th  a 
intercepting-valva  U.  Fig.  1.  The  latter  ia  a  Sap- 
valve,  and  u  aitnated  in  a  ahamber  formed  in  iGe 
exhanit  pipe  from  the  high-preHure  cylinder,  th  a 
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shown),  which  enlen  u  Blot  In  the  rod  B  uf  , 
A,  Pig.  2,  workioa  in  r,  uuill  ovltadei  fuiaiiog  pui 
of  Lha  ■Urting-vDlrc  cuing.  The  piatOD  bu  (ome 
■null  hulw  throD|[h  it.  The  itaiting-v&lve  D  is  a 
doable  one,  >  sm*ll  Talve  teated  on  b  Urger,  Ch* 
&nt  moTemaat  of  the  Bpiudle  opening  " 
»alie,  while  a  f  urthr 

tvhioh  il  LhbH  aoDEIrX 

'a  kept 

„    JipindieneM' .  . 

sndle  keeiw  the  fmBllarvalve  shut.     By 

1  branch  pipe  K  the  ilartinj-vBlvt  casing 

latei  iritb  the  ateam  pipe  from  the  regn- 

to  the  bigb-preMore  cylinder.    Tbe  arr&nge- 

aot>  aa  fullom  :  If  the  engine  duel  Dot  atact 

^diirer  openi  the  Etarting- valve,  tbi 
bom  the  main  iteaiD  pipe  to  act  i 
SiitoD  A,  Fig.  1.    The  «team  forces  tbe  pistoo  A 

oa  the  apper  aide  uf  the  cylinder,  in  wbicb  the 
piaton  A  nocks.  Tbe  part  ia  olosed  by  a  amall 
-pring-loaded  Talve,  which  the  ateim   raiaea,  and 

mnnioaticg  with  the  iatcraeptiDg  vafvu-chnmbet. 
At  the  aame  time  tbe  forward  motion  of  piaton  A 
haj,  thrODgh  tlie  connection  dcacribed  above,  laiseii 

E,  Fig.  I,  to  that  ehovnby  the  line  at  II  E,  dIosId 

pipe;  thaa  tbe  ateam  admitted  by  the  Btartin| 
TalTfl  can  only  gtt  aceean  to  the  valve-cbeat  of  tb 
low-preaaaie  cylinder.  When  the  engine  hi 
atarled,  tbeeihauat  from  tbe  high-presinre  cjlinili 
acta  OD  the  upper  aide  of  tbe  inteTccpting-valvi^, 
leopens  that  valve,  oaiiies  back  the  itarling- valve 
piaton  A,  and  reatorea  tbe  parta  generally  to  tl 
poaitiona  thay  ooonpied  before  tbe  atsrting-val' 
iraa  opened.  Tbe  arcangementa  act  exceedingly 
veil  and  promptly,  enabling  tbe  compo  '  '  ' 
handled  aa  eaaily  ae  nonuompouni]  engi 
lon-pleaaure  cylinder  ia  fitted  with  lai 
loaded  relief  valvea,    to    prevent   any 


s; 


I  forgot  to  mention  in  my  lait  reply  (( 
'he  oraok  aile  ia  uf  a  r   -  '  ' 
He.  Woradell,  to  enal 

jothelathe,  tbe  wsba  „  .   .. 

in  diameter,  placed  eooentrieally  on  tbe  oi 
■haft.    I  have  never  (ravelled  behind  ■  G.  E. 
poond  myaelf,  and  know  nothing  of  their  powera 
af  i-annin^  downhill ;    bnt,  in  the   paper  I  have 
quoted   bom,    Uuw  •»   ■   leries   of   indlntor 


diagrams,  the  laat  being  taken  at  a    apeed  of  <i5 
Tailea  per  kaar,  which  >bowe  that  tbey   can  run 
fast  enough  with  the  eteam  on.     I  also  have  heard 
that  ibey  are  good  timekeepera. — A.  W.  B. 
[fi2S;2.}~01I-OB».— lam  glad  that  my  reroatka 

In  regard  to  the  aae  of  oil-gas  aa  a  motive  power  it 
ia  much  too  rich  in  hydroearboni,  and  will  stand  a 
good  deal  of  d'     *  ■■       - 


of  a  good  steam-engine  and  boiler ;  bat  I  hav 
doubt  tbe  time  will  ahortly  come  when  gaa-eng 
will    ha   much  cheaper,  and  that  it  will  te  qoj 


retort  (toaapplymoUva  pmncaBiJ^ 
inga)  ai  baiu  mar*  «ooiwW   *' 
engina;  inde^  I  bdbr* H to^ 
moment.     Al  ^HarkslNM  " 
methekiDdofallwfeWir 
and  giving  m  jiaU  oI  WtJ? 
giving  tiamaa,  tlut  X  n 
priDeaof  IJ|«  SooUtaafilt 
from  2H.  to  Sd.  pw  pBf 
ln>m£3]ea.toiS«r<3 


:irz 


;  I  maj,  however,  h«» 

ia  nowgottingintoan 

aettled  atate  in  conaeqaenoe  of  the  ttiita 
men  and  an  attempt  on  the  part  of  the  oa 
to  form  what  may  be  termsd  na  "ail  i 
keep  Bp  the  pcioet.  I  do  not  thiol 
;  with  aaoeeaa,  as 
rnde    oil,     re&nad 

aewhere,   &nd    the  i 


id  pardfBn]  made  ii 


will  not  allow  the  pi 

oil,theSor--'- 

for  gas  mi»iug, 
treated  "  oil,  of 


inoa 


oil  ia  of  rather 


la  being  wbaC  ia  called 
peoifio  gr&viiy  aboatSJ 
dark  colour,  bnt  bytr 
rediatilliiiK,  aa  oil  of  g 


:,  the  t 


itisb 


for  gaa  making,  was,  up  till  lately,  pr< 
SDoh  qnantitiea  that  a  market  could  not  b 
it  at  a  very  low  price.  I  believe  that  uk 
Dompaniea  now  diapoae  of  it  by  epliitiog  i 
a  lighter  barning  oil  and  >  atill  heaviei 
quoting  £3  aa  tbe  price,  I  thooghttbaf 
berg  "  woald  require  oil  ia  aooh  qoastitiai 
wonld  buy  direct.  Bat  if  it  baa  to  filKi 
several  hand!  before  reaohing  bim.  1  have 
the  price  will  be  mnoh  higber.     Aa  to  jii 

Eur  ton,  in  my  last  letter  I  quol«d  Dr.  M 
guraa  as  giving  3£,'t!i2ft. ;  aa  that  in  givii 
I  did  not  stretch  the  figarea.  Tbe  yit: 
and  aUo  quality  of  gas  produced,  owing  t 
returt  used  and  Ibe  way  in  which  the  i 

thing  to  produce  tOOft.  of  gas  from  IgaL  of 

taking  "  Marienberg'a  "  jieldaiSl^i 

i-i,  this  wonld  only  bring  the  gu  per  1 

5a.3d., which  wuuld  still  ahow  a  ooosideiab 

'    eoal-gaa.    1  also   Dotioe   Mr.  T.  B. 

ron  thia  subject.      1    ahould  not  ha 


lOtioed — ail  the  tn 


first  pi 

ice, 

"The  m» 

pphed 

uat  town. 

in  Eoglssd 

laon  tbi.1 

t  WtU-U 

ad 

i  also  entirely  object  to  his  oumparison  al 
etectiio  light,  ftuth  coal  and  uil  gas  hira 
often  treated  by  thoroughly  competCDl 
lave  any  luiitake  mode  auuut  it,  wliile  iki 
igbthasnut.  I  quite  agree  with  hun,  1 
.tint  the  electiic  light  is  much  uver-raiid. 
if  Bo-BulUd  2,000  candle-power  has  come 
inything  from  SOO  oandlea  up  to  aomethii 
great  deal  than  2,000.  1  bare  many 
'  iced  more  light  from  an  oiy-1 
1  jet  uf  about  ■100  candles  tha 
any  of  dciena  of  2,000  candle  lamps 
!e  burning  every  night.  He  then  a 
„  .  a  abont  two-thirdi  more  illnmiuati 
coal'gaa.'^  This  ia  an  escecdiogly  pool 
Take,  say,  eighteeu-candlo  eoal-gaa.  i 
"irdsto  It  (12), this  makea  it  tqoal  2i 
lia  ia  perfect  rnbbisb,  and  no  eatimati 
m  of  the  light  oC  oil-gaa  baa  been  leas 
double  of  28,  the  only  exception  btia| 
from  ciude  uil,  where  the  light  is  pot 
landles.  Aa  Mr.  Fowler  states,  he  la  lui 
111.  This  may  in  some  measure  explain 
lot  entirely.  He  alao  aaya,  -*  if  yon  ess 
rude  petroieom,  it  will  be  better  atid  ( 
rhia  ia  unoiher  mistake.  Crude  oil  seitl 
iS  rich  a  quality  of  gaa,  nor  auch  a  qoi 
t  aa  the  nfined  oil,  nor  ia  it  cheaper  la 
un.  The  eiplanatioa  of  thia  u  very 
Crnde  oil  ooDUina  a  great  variety  ol  ■ 
la  fromthelighteatn&ptithaDf  tnecifi 
680,  and  which  will  boil  at  leu  thai 
ranging  through  all  the  oils  of  ■ 
densities  ap  to  sutid  p&ruffio  niid  tan; 
■Sow,  in  making  oil-gu  the  retett  bn  M 
ircper  heat  to  loit  the  detui^  of  A*  * 
ised.  If  it  ia  too  hat,  the  na  «■»•■  • 
very  poor  quality,  or  in  whiit  nay  h* 
bamt  state,  and  la  of  an  lue  tor  ligfatiia 
pomoae.       If      good      gaa     la    J 
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pKTsBin,  *nd  lur;  niftttai,  Rnd  giTu  whan  broniilit 
OTtr  >(  ■  propn  bnt  a  gu  of  firat-rita  lightiag 
powar  uHl  mora  ot  it.  Ai  the  labJFCt  of  oi[ 
Cas-makiiig  it  at  praunt  a  vtij  progrcuiTS  one,  I 
KB  kfnid  lit.  Pu'slcT'ri  aiparienes  ii  ver;  Itr 
bsbiod,  asd  tba  souner  be  geti  itbroagbt  "  up  to 
time"  tha  battar.  I  am.  huvsTer.  thutuughtf  at 
ooe  with  him  m  to  the  grant  f  utara  for  uil-gaa. — 

ROHABIO. 

rGiZaaa.]— XwIImU  BlMtrlottr— Se^nau.— 
••  Soi  "  ia  not  the  first  Indian  Xaboh  I  hnva  had 
to  pall  up  an  hit  hauncbe*.  Ua  ahunid  caniider 
tbat  probthly  tha  inlTi  rPT  ia  n<it  in  a  puiitiun  tii 
loGar  the  enurranua  expenae  nf  ''  nuthini;  lint  tha 
ntf  beat  olruCrioal  trE^tmi^nt  by  ui  *x|igct,''  and 
which  laid  expcu'a  mjr  iivn  panumU  axpericni-u 

Sfar  which  I  leaiited  in  London  a  wbula  yaar) 
DitifiM  me  in  aayiu;  it  geaerall;  ot  no  paimanant 
T»lus  whataver.  da  ''Una"  pniduca  any  iin 
mcdioo-aleatripal  aipert  who  will  nndartaka  auph 
oaae  u  GiiW  refen  to,  extending  over  aareii 
Bunitbt',treatmcDt,  npoD  tha  "no-cnranu-piy"  prir 
«lple  ?     Tbii  ii  the  oraaial  teat.     The  auffaret  mty 


have  lott  time.  "  Eoa  "  ranntelt  h 
modi  money— and  more  tima  alio,  a 
•xpaTJenoe  ot—TuE  Lydnky  Dial 


cording  to  th( 
gtme-dailet* 


t  Int 


1  next  day,  then  very  ea:a- 


W.    Fill  the  remainder  of  the  gliaa  witt 

d  keep  in  a  dcf  place.  Ttiia  paaM  gna>  *  lnni{ 
y,  and  retaint  the  oaloaT  and  fltvonr  of  tha  fraih 
nato.— Blanc  JIK. 


!l.|— at«Mn-In   ■  h< 
oi  beat  naed,  i(  a  pert 

by  tht  fall  of  temjiera 
-'     'tul  by  the  tin 


a  frumin 

h,-.!  of  "I 


eented 

(o  «jndeni>er  < 

—all  reckoned  fror 

beluw  tha  leni  ot  Fabranheit'a  (bermometer.  Tliii 
probahly  will  explain  how  T  gat  tba  lilt'  4  RUL 
>•  7i>P.  The  actaal  efficiency  ut  enginaa  it  aumt 
thing  like  0-17  in  a  giK«]  aagme,  hut  mora  mi  a 
lOOnTyooly  U-l-J.  So,  tba  32^  i>  included  in  all  tb 
tempeiatnret.  Tba  oorrectioD  I  gtve  Iwt  week  i 
again  wrongly  printed ;  but  ai  H'U  do  not  appea 
lu  want  tbit,  I  will  let  it  pati.— T.  C,  Briatol. 
[(•3926.]— Keohuiloal  Dle-BlnklDK.— It  ma 


1  tha  South  Ken 


ngton  Hnianm.— )iU  IN 


,    it  tor  I 

melt  a  little  in  an  irou  iponn  and  dip  into  it  a  bit 
of  toft,  old,  olean  rag,  apply  it  on  the  alleated  part 

ftt  ouot ;  (be  bliater  will  awn  heal,  iinrdan.  and  fill 
off  with  batbiag.  Triad  and  wtrranied.— NlM- 
KOD. 

[63900. 1-Bllatorwl    P«at.— Pnt    a   dock-leaf 

.    neittotheaole  of  the  tuiitlnaidptbetock.     Thii 

will  prove  both  i  imra  and  a  preveative.    To  ean 

'     '        IS  perspiring  of  the  feet,  weir  at  night 


■i  Bagland    and    Wilea,"  b;  Jol 
Timba   (no',  Timma]  and  Alexandi     " 
litbed  by     Fredai 


tvalopment  with  ammonia ;  T  have  fonsd  it 
ildom  ojour  with  the  loda.  "  H.  W,"  will  aaa  all 
about  tbit  in  Abney't  "  Photogrtphr  witb  Bmnl- 
iont,"  third  adiiiun,  page  200.  No  phatograpbat 
'bo  wiabaa  to  knjw  all  about  the  prooaaiea  he 
laliet  uae  ot  tbould  be  witfaont  thii  book. — 
J.  U.  S. 

ru-^j>t,]— UoK      Bo*t.— I  give  dimenaiont   of 

:na    taken    fn.m    "  Yacht    and     Boat    Sailing." 

P.  K.  A."  will  be  able  to  reduoa  them  by  half, 

whiuh  will  give  a  OTtic  7ft.  9in.  by  srt.  Sin.  IhaTe 

-  to  the  '-  B.M."  oSm  imall  tracing  j  alio  body 

I.  reduced  in  the  propoitiun  named,  from  whiob 

Ida  o.n  be  m^de  •     It  aril)  not  he  neeeiiary  la 

m  Cbs  planki.  at  ^^^ia.  or  jin.  atufi  will    bend 

1  eate  it  cat  the  rlgbt  way  of  tbe  grain.     The 

lert  or  ribt  may  be  tteimed  or  boiled—  either 

will  do— if  not  out  from  oak  or  aah  natural  bandt. 

Mahogany    it   tba  beat  for    planking,    but  it  ai- 

|ienaive.     Spruce,  lir,  or  yellow  pine  will  du  well. 

Oak  or  tab  ribi:  oak,  mahogany,  or  elm  ttem  and 

atarn  |»ata  and  tranwima  ;  pitoh-pine  kaal,  ttr^igbt 

•       '  —'■'      t  kuota,  or  yellow  daal  it  ai- 

apruoe  or  yellow  pine  apart. 

think,  eaaier  than  alinker,  for 

bad  acama  oaa  be  made  good  when  oanlking;  bnt 

thii  requrei  at  lettt    ^in.   and  jin.   plank.     Tkii 

wunld  make  a  Tft.  9in.  Una  eicaaaivelr_ heavy.     I 


Lflh.  It  com 
ntetul  and  valuable  iaformation  cun<^< 
littory  and  legendary  lore  of  all  tbi 
anoient  adilijei  in  England  and  Walea .- 
OkUti 


tb*  aMka  or  atockingi  t 

.   the  day.  1  have  knrj 

perfectly.    Tha    lal 


1  uaeddi  ^ 
remediea  tuececd 
immended    by    a 


Tcmova  odour  without  injury  to  the  conititation. 
Tbia,  too,  wat  the  advice  of  a  regular  practitioner. 
— G.  A. 

[62901.]— SoUed  WI.  and  Steel  Jo iita.-In 
raoly  page  690,  iu  tha  fjrmjl*  fir  dallaotioa  aud 
'  vhat  fullowa,  "-IS"  abouli  be  "  2  \.''—J.  S.  U. 

[639]!.}- OItouIrt    Onttar*   for  Lathea.— : 

'  hope  R.  B.  Hodga.>n  will  toll  u>  more  about  thete. 

Howdoeahe  grind  the  little  enCtera  ha  illuatrntea  V 

'     How  are   tboaa  with  round  edgaa  at  for  anting 

ijmtn  made,  and  how  ground  ? — F.  A.  M. 

[62013.]— DlMolved    Bonea.- Bonea     can    hq 
diatolved  by  proceeding  in  tba  fullowingmFinner: — 
PiDvida  a   wooden  trough,  l^tt.  long,  -Ift.  wide, 
sad   lift.  deep.    Protest    iti    interior    tram   the 
action  of  tbe  acid  by  a  coat  of  pitch.     Spread  over 
4he  bottom  of  thia  veitelthe  bonaa  to  be  vitrioliled, 
and  add   about  one-third  their  weight  of  water : 
next  pour  aniformly  river  them  half  their  weight 
of  brown  acid,  iir  une-third  their  weight  ot  white 
•aid  ;  mix  quickly  with   a  wooden   apade,  and  let 
the  mixture  atand  for  three  daya,  atirrins  thr- 
tlmea  a  day.     The  manure  may  than  be  removed 
at  ooveied  yard  and    kept    until  required,  wbii 
ahoold  not  be  for  »  mcntfi  or  two  at  leatt.     Bon 
whiah  have  been  boiled  are  moat  eaaily  diaaulvc 
baoaiiiia  they  have  been  deprived  of  a  peat  part  uf 
their  organic  matter.     1  think  that  "The  Lydney 
Ditpanier  "  ia  wrong  in  atating  that  the  raint  aooi 
oarry  anperphosphato  out  of  the  aoil,  aa  it  baa  baer 
proved  that  tha  roota  ot  our  cereal  and  other  crapi 

ffiJKffiS 

Oiefol  to  plant  life.     I  fnitber  diiagi 
""Diapentar"  when  he  aeiumet  that 

take  "bomiBopathio'' doei  of  phoapbc.  _  . 

and  ammonia,  at  wheat,  beana,  flax  aeed,  red 
olover,  otbbacet  take  up  large  quantitiaa  of  P.O, 
and  CaOr  They  alao  uie  large  quantitiei  of  NH,. 
whiah  they  get  both  frum  the  air  and  in  tolntion 
4n  the  loll.- PEUTUMiiiitB  CiiAi' 


in  laarch  of  food,  a 


rfiit,! 


;>w«i.i- 

-theto 


—To    Hb.    Bottose. 


mn«  ba  filled  to  thi. 

baaa  boiled  and  oooled  j  a 
'«liTa  or  poppy  oil  it  all  tba 
!■  aaah  ligtitei  than  the  wi 
«ad  oan  ba  jerked  off  wh. 
dallnjlioMldl 


layer  of  tbe  beat 

ia  needed,  and  aa  tb.' 

ir,itBwimtonthetO| 

tha  bottle  ii  openaa. 

laquired.— S.  BOTT0:<K. 


{nmj— Toaatoaa.- The  fallowing  it  a  vary 

(OM  MQipa  foi  preiarving  tomatoaa,  and  it  not 

•voah  knom  in  Bugland,  I  baliave :— Braak  op 

batomttoMla  piwa^vhlah  tiii>*>M  welltoax- 

fMtMmnAiMaiaadwatar  aapoMlble.    Pot  bi 

^iar wHh  aboat  a  labUwoantal  of  nit  to  aaifh 
oC  iqMaMd  twnalsM.     Btlt  now  aad  thai 
«  vimdM  wfon.   Had  d^  lab  thioub  i 
<*  a  adlMdw.    pBt  lb*  pals  is  a  obai 
■*-^k9Miran,h*^ria&ShBlm.   Tl. 
M  ton  4kain,  pm  a  dhh  widw^a« 
I  aaia  m  men  watn  mm  mL  Voii 


.,   mran 


,    Lmdon 


ler  Rfinn.  ia  mil^ 
id  Co..    Uedford- 


.'.dte.    tbe   head  of   a 
Nuifulk  Utaily.—Onws. 


ould, t 


inker  with  A 
-      r  lir 


mahogany. 


:  Length  e. 


Chief  dimenaioDt:  Cylindera,  Itiin.  by  Slin.; 
drivera,  7tt.  T^iu,  diam. ;  leading  wheeli.  3ft.  9iin.; 
trailing,  lift.  Via. ;  wbeel-baae.  15ft.  5in. ;  beating 
aorface,  l,09S!q.ft. ;  weight,  27  tona  ;  the  tractive 
force  ia  only  <iB.  I  ahouTd  be  much  oljliged  if  any- 
nne  wnnld  give  a  complete  liit  of  thii  claia.- 

Rkvmosd. 

[tl2937.^— Fanltr  Slaetrle  Bell.— I  onca  had 
an  electric  bell  handed  over  to  me  to  diaeover  what 
wai  wrong  with  it.    The  owner  had  apaut  a  long 
time  in  endeavouring  to  diaoover  the  fault,  and  had 
tctually,  in  despair,  handed  jt  over  to  a  friend, 
who,  in  hit  turn,  handed    it    over   tu  ma.     "" 
minutce  «u  enough  tor  me;  the  wire  Wat  til 
broken  off  olota   to  the  contact  screw,  and  a 
taoondi  auffioed  to  pnt  it  right ;  but,  although  they 
bad  uuicrewed  all  the  parta,  Ac.,  they  nescr  dii- 
ooreied  tha  flawa^R.  A.  R.  BeSNETT. 

[G39.17.]— Faulty  Blaotrio  BsU.— In  anch  a 
caae  aa  thia,  one  can  hardly  tell  what  it  the  trouble 
without  intpecting  tbe    bell.      Pethapi    the   aet- 

the  apring  ot   tbe  armature,  or  tbe  platinum  h4a 

tact.  Are  yon  aure  that  the  wiret  are  nit  broken 
which  connect  the  magneta  together  and  the  termi- 
nale?-W.  GILLBTT. 

{62<j:i7.]— Vanity  Bell.— Clean  tha  oontaoti  and 
bindiog-Bcrewt,  and  tea  that  the  a.o.  wire  doaa  nut 
touch  iron  frame,  except  where  acrewed  down  to 
it ;  if  it  duet  not  then  ring,  the  wire  ia  broken,  and 
mutt  be  aoldered.— C.  PBOViH,  Emtworth. 

r6-2D.'in.]  —  Phot  OB  rap  hi  a  Sawsloplng 
Tronblaa.-'Duea  not '■  H.  W."  over-eipone  hia 
plataa  f  and  why  doea  be  not  atick  to  one  kind  of 
plate  and  one  kind  ot  developer  and  try 
variona  eipoinrea  with  the  aime  lana^  ttop, 
and  subjaot  until  he  geti  a  good  reiult  with  thi 
proper  expotnre,  npoc 
depeudi?  Witb  piopei 
directions  given  with  eai 
aimply  impoatibla  tu  fa 


ott  perfect  lamp.— Psoria, 


whtch    I 

':  ot  ilford  pUti 


J _  'er-cxpoinre  \  but  auyont 

who  uaea  Cirtwright  lud  Hathwty'a  ayttematie  ex- 
potnre  book  will  find  mneh  diffioulty  at  onca  re 
moved.  Amateur  photograph  era'  work  would  bt 
much  timpliBed  if  the  aanaitomtter  number  ot 
i«ch  batch  ot  dry  platea  were  marked  on  che  boiei 
containing  tham,  and  it  ii  to  ba  hoped  that  Ihit 
will  toon  be  done  by  all  makert.  I  have  found  no 
diffioolly  with  any  makere  platea  and  any  developer, 
provided  the  expoaura  be  correct.  The  ammonii 
developer,  parhapi,  givaa  moit  command  over  ill 
timed  ex  put  urea;  but  the  carbonate  of  audi 
with  no  potaih,  givet  at  good  npgtti>et,and  haa  nm 
the  objeotion  of  the  ammunla  f  nmca.  It  ii  dilS 
ealt  to  underttand  how  it  ia  poaaibie  to  fail  it  yoi 
follow  tba  aimple  direationa  and  give  oorreo 
•ipotora.  A  little  ammonio  bromide  tulutioa 
aivaa  intaaaa  negttivat  with  tha  aoda  develo 
with  tha  Ilfard,  or  any  other  plate.  The  greei 
loiD  "  H.  W."  eomplaiua  of  ii  probthly  whi .  ._ 
known  u  traenfus,  which  appaaratu  be  mutt  likely 
to  oeou  with  nnder-expoaed  platn  and  a  forced 


treme,  Isft.  6in. ;  beam  extreme,  6ft.  Sin. ;  kaal 
aided  (width)  amidahipi,  4iin.  ;  keel  tided  (width) 
tore-cud,  2in.  i  keel  aided  (width)  after-end,  Sin. ; 
Moulding  (depth)  of  keal,41o.;  Uoon  tided,  Iin.; 
lluuri  mouUHl,ltin.;  limban  aided,  Iin.;  thick- 
neu  of  plank,  jiu. j  tfaickoeu  oE  tup  atiake,  fin.; 
mi*t  deck  to  hounda.  Hft.  Uin. ;  boom,  15ft.  6in. : 
gjS,  Tft.  i;in, ;  luS  of  main-iail,  Vft.  Uin.;  foot  of 
miin-aail  lott.  Gin.;  bead  ot  main-tail,  Ttt.  Oin.; 
leaoh,  uii.  8iu. ;  tiok  to  peak  earing  o(  main-aail, 

17f  1.  Oin. :  oentce  of  maat  from  fore  aide  of  ttem  at 
load-water  line,  2ft.  Oin.;  diameter  of  miat  at 
deck,  4tiD. ;  diameter  of  matt  at  houndt,  31in. ; 
weight  ot  diaplacement  (approiimtte),  Uowt. 
Nu.  1  teotion  it  lit.  3in.  from  fore  aide  of  ttam. 
All  utheri  are  2ft.  apart,  but  >'a.  8  (tranaome), 
whi^h  ia  ill.  3ia.  frum  Mo.  7.  Any  other  infor- 
mation   1    po«oat    ia  at  ''F,  B.  .\.'i"   tarvioe.— 

UoLt)i:N  Slii'I'Krs. 

[G!%4.]— -Trtayolea.  — Tha  "Quadrant,"  Ilka 
other  tcicyclea,  will  thro*  you  ont  if  you  lake  a 
corner  tuu  faat;  it  !■,  however,  very  bae  from 
vibration.— PUOV 13,  B  ma  worth. 

rili:ir>.^.]— Oyole  Z.ampa.— I  Bnd  oolia  t,  par- 
tEGu  1,  burn  well  witb  a  auft  wiok.  A  ipiked  or 
toothed  piece  iotide  the  wiek-holdar  preveata  tba 
wick  from  tbaking  down  ;  bui  a  violent  jiilt  ~'" 
lomatimet  put  ont  the  mott  perfect  lamp, — PsQ 


[l!29K5.]— Oyole  Ijunp*.— Try  the  batt  oolaa 
oil,  and  add   a   deatertipoonful  of  tnipentlne  to 

half  a  pint.— -A..  Itloi^K. 

[n:>nii«  1— Braolnr  Climate.— Would  not  Ton- 
bridge,  Kent,  suit  the  quermt —though  hia  con- 
ditione  are  rather  too  muah,  I  fanay  ? — tl.  I.S. 

rG29>:8.J  —  Braoins'  Ollmate.  —  "  Ubiqna  " 
ahould  trv  Manitield  Sotta;  1  l,l>UO  inbtbitanta, 
very  bracing  air,  and  healthy.  Two  good  middle- 
daaa  achoolt— buya  and  girli.  The  tilnatiun  ia 
open  to  the  Yorkthire  and  t^jutoh  Uoora  on  the 
North,  and  quite  abut  oB  from  the  iaftuenoe  of 
tba  Uulf  itream  by  hilla  on  Che  Watt.  Bleak  in 
winter,  but  nut  tou  humid.— PONTU. 

[G2D68.]— Braoina'  Ollmate.- The  two  limitt 
aa  to  population  ia  a  poaer ;    ailet   for  townt   ia 
England  were  choaeu  on  ttreama,  and  not  for  com- 
manding viawa,  nor  fur  bracing  air.     Malvern  la 
probably  the  mult  eligible,  and  haa  AI  tcb'ioli  (or 
r!— nut    girlt.      Clifton,   Briatol, 
if  the  dread  of  popotation  item  it 
•ur  yu'i  nun,  why  not  try  thii  I'loaiity  (I  can 
leive  *'  Ubiqne  "  for  a  few  daya)  ? — an  hour  from 
iatol,  where  pupila  go  by  train  aa  weakly  boardan 
Monday  marninn  for  2i.  Cbepitaw  ii  a  locality 
It  becoming  popnlar,  but  hatnolint-olattachoola. 
^amingtun,   Cbeltanbam,   Bath,  and  Wincbaater 
11  give  to  ''  Ubique"  ample  DhoiDa,and  tbe  young 
liei  Bociety— a  laator   >'  Ubiqne  "   will  have  to 
naider    eumi      day.  —  DisPK.VdEB,    Fraa     Dia- 
naary,  Lydncy. 
[liL'llii'.V]  — Fendn'iun   Indlnator. — Yon    mnit 


iruung 
lUnd) 


],  and  staple  np  again  leparately, — 


•andlaeliiolUinpttnit 
D<toii[tel»aDI  (Ivaa 
Dot  that  "UoIdanSllii- 
nake  tba  plaa.  and  It 
a   wiab,  tb  lUgta,  oocre- 
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[62971.]— BI«irtrtcal.—Tbo  •kotob  I  lend  ei- 
pUini  iUclf.  ¥oa  cannot  do  better  th&n  nta  in- 
■iiUt«d  OJ.  copper  win,  taped  and  tarred,  and   i 


[G3089.]— Bloyola.— Oeb  ver7  mild  ateel  for 
■pokee ;  out  to  length  and  straigb^n  ;  pat  in  good 
viae;  rivet  head  on  witb  a  ■mall  hammeT ;  than 
get  B  bit  of  flat  iteel,  drill  hnla  aiza  of  ipoke  and 
oonnter-iink ;  pnt  apoke  in,  aad  give  one  or  t»« 
blo'i  witb  hammer,  and  it  ja  liniahed.     But 


Bat  my 
.,  at  3d. 


drawn  into  lead  piping,  which  maj  be  need  aa  a 
rStDCn ;  this  may  be  proanred  of  an;  eleotrical 
engineer.— W.  Pbrrek-Maycock. 

[fiMTl.]— Blootrloal.— The  aeneral  way  of  lad- 
ing wirea  andergronnd  i>  of  plaoing  the  wiroa  in 

wooden  tronBha,  or,  aa  ia  now  more  often  thf 

In  fralTaniBed  iron 
wdl  covered  with 


in  KalTaniBsd  iron 

■.nialatin„  .    . 
le  parpoael;  for  anob  work  at  Sd.  or  id.  per 


alating  aubatanae ; 


jard.    Yon  can  connect  op  the  wire  and  belh 
tonae  but  one  wire  with  the  pieiB  batten  and 
awitch  at  aaoh  end.   I  incloaa  rongh  aketeh  to  ibow 


eonnectiona.  A  A'  are  the  two  press  bnttona,  R  B' 
the  awjicbea.  When  the  awitoh  B'  ii  ctoaed  and 
awitoli  B  open,  the  bell  C  will  rinK  on  U-e  button 
being  prsiasd  at  A,  and  when  B'  ia  open  and  B 
closed,  the  bell  C  will  ring.— W.  Gillett. 

rG3980.1— Enclne  OonveratDD.  — Thanka  to 
"T,  C,  Briatol,"  for  hit  reply;  bnt  the  pieaent 
DvKnder  woald  be  high-prcaaare,  and  Ihe  low- 
preMure  cylinder  wonld  be  4in.  by  4in.,  which  I 
hare  no  difficulty  in  tiling.  Boiler  is  2Et.  Sin.  by 
1ft.  6in.,  lin.  thick,  which  iaatrrmg  enongh  forliOlb. 
or  C61b.  What  I  want  ii  mora  power  without  in- 
oreaaingaiao  of  machinery.  What  H.P.  ahould  I 
get  from  thia  ?  and  oblige—AK  Auatsub. 

[62085.1— BattoiT  Pl»t««.— Pile  them  to  ibapc 
with  a  coarse  file,  then  lay  them  in  a  flat  diah  with 
a  little  dilute  anlphuriu  acid  (water  S  parte,  pare 
acid  2  parte),  and  rub  rapidly  orec  witb  an  old 
bnuh  and  mercury.  Rinse  in  rnnuing  water,  and 
rear  up  to  dry.— S.  BOTTONE. 

[6298S.]  — Blorola.  — Take    two    flat,  _obtoD^ 


iliia 


getfaer  and 
latea,  then 


driLl  aeries  of  holi .  ..  ., 
spokea  to  be  used  up  betweea 
wall    countersink,    the    apoks    uj    uv    uDaucu    ib 

Seed  betweu  the  two  platca  and  then  in  vice  ;  use 
1-pcned  hamnier,'and  you  will  find  no  diffioulty 
in  heading  spokes.  To  draw  off  keyed  cranks  take 
two  atout  iron  or  steel  pUtes — say,  Jin.  thick  and 
6iQ.  by  2tin.-^one  of  these  must  then  have  a  alot 
ont  in  the  centre  of  side  to  allow  it  to  lit  in  behind 
orank  and  on  aile ;  the  outside  plate  is  then 
leoDred  to  it  by  two  bolts  Cone  ac  eaoh  end)  till 
the  two  plates  firmly  embrace  the  crank  end  the 
bolts  are  in  line  witb  oentre  of  aile;  a  Jin.  bole 
should  previuualy  have  been  tapped  in  outside 
plate  eiactly  in  centre,  and  fitted  with  hardened 
steel  screw,  pointed  at  end ;  in  order  to  draw  nS 
crank  it  is  only  neceuiry  tii  centre  this  acrew  on 
axle  end  when  a  few  turns  will  pull  all  off 
together  ;  by  this  means  the  key  is  not  damaged, 
and  may  be  replaced  by  merely  hammering  home. 
To  baild  up  a  wheel  it  ia  simplest  to  start  with, 
say,  eight  ap<ikea  (in  four  pairs),  arranged  at 
og^KMite  diameters  ;  with  these  get  the  wheel  ap- 
pruiimatcly  true.iand  then  add  the  rest^    hut  do 


by  iin.  iron,  and  make  a  link  IJin.  long  and 
lin,  wide  inside  ;  then  get  4iD.  of  Sin.  square  and 

gnnch  a  hole  (iu.  from  one  end,  and  tap  it  f„ia. 
et  Sin.  of  f^in.  ronnd  ateel,  punch  a  hole  throneh 
one  end  for  jiu.  punch,  screw  it,  and  harden  the 
end,  and  aoiew  it  in  hole  in  Jin.  square.  To  take 
orank  off,  take  the  pedal  on,  slip  the  link  on  the 
crank,  and  slip  the  Jin.  square  in  the  link  ivitb  the 
end  of  ateel  screw  a^sinat  end  of  aile;  place  link 
aa  near  axle  aa  possible  ;  drive  a  bit  of  iron  pack- 
ing in  between  (in.  square  and  crank  to  fasten  it ; 
then  place  a  long  punch  in  hole  in  screw,  and  turn 
away,  and  your  crank  is  oS  in  two  or  three 
aeconda.  I  talce  dozcna  oS.  To  rsfii  them,  make 
ateel  key  a  nice  driving  fit,  drive  in  with  a  small 
hammer,  and  hold  a  striking  hammer  at  opposite 
end  of  axle ;  drill  old  spokes  out  with  a  long 
Archimedean  drill.  It  is  the  only  drill  that  1  know 
that  will  get  in  between  thespokea.  Tatruewhsel, 
turn  bicycle  over,  revolve  wheel,  hold  chalk  at  top 
of  fiirka,  until  it  toncbes  aide  of  rim;  tighten 
spokes  on  opposite  side  ;  repeat  same  at  other  side 
until  true.  For  tapping  holes,  get  some  good  ateel 
wire,  turn  a  ring  1  jia.  diameter  at  end,  and  cut  o9 
S^in.  long,  screw  ^in.  of  end  ;  file  three  flat  sides, 
and  lead  the  end  in  ;  harden  and  temper  to  nearly 
purple.  You  will  find  them  more  neefal  taps  than 
you  can  buy.  t  prefer  Stubbs's  sorew-plales  to  any 
itt  the  world.  I  have  screwed  tbonaaadi  of  ateel 
spokea  in  one  hols,  and  it  outa  as  clean  a  thread  u 
when  new.— Wm.  TiVLOB. 

[CL>9HO.]—OarboDla-AotdOM.— Is  thia  querist 
aerions ;'  Surely  he  knows  that  avrated  waters  are 
charged  with  carbonic  acid,  and  that  the  taannfao- 
tarers  adopt  any  eystem  which  mny  happen  to  be 
cheapest  in  their  district.  Same  use  whiting,  some 
chalk  or  marble  chips  with  sulphuric  acid  ;  others 
nse  hydrochloric  scid  and  any  aheap  carbonate; 
but  theqaestion  of  eheapnesa  obviously  depends  to 

for  anything,  iir  have  to  cart  it  away  youraelf.  Aa 
a  rale,  bydruoblorio  scid  and  marble  chips  or  chalk 
give  the  best  resolti.— NUH.  Doa. 

[62090.]- 0»rb<HiIo-Aold  Qm.  —  About  the 
cheapeat  way  to  obtain  this  gaa  ia  to  generate  it 
from  a  mixture  of  diluted  aulphurlc  acid  and  chalk. 
Hydrochloric  acid  ia  better,  but  is  rather  more 
expensive.  The  lirat  method  is  the  one  used  hy 
manuf act  mars  of  aifrated  waters.  It  can  also  be 
made  by  boralne  eoke  or  charooal  in  a  free  current 
of  air,  but  it  wUl  bo  oontimiuated  with  S0„  &a.— 
PBINCli'IA. 

[lisono.]  - 

Carbon ''d 

id   dilute 


cans  by  ■' 


II."     Piei 


a  until  Tou  get  all  in  place,  and 

by  very  small  degrees  work  round.     It  will 

much  facilitate  matters  if  you 


then  by  very  small  degi 

wooaen  uprights  to  take  the  size  of  wheel  re- 
quired and  by  outting  V-sluta  in  top,  mount  the 
wheel  by  its  axle,  as  though  running  between 
forks;  by  repeated  spinning  and  marking  with 
ohalk  yon  will  get  a  perfect  aircle;  then,  lastly, 
work  up  the  lateral  adjustment,  being  aarefnl  not 
lo  interfere  with  the  truth  of  circle.  To  remove 
broken  spokes  by  the  ordinary  method  is  a  tedious 
operation,  requiring  much  ekill  and  care;  it  ii 
effected  by  first  drilling  a  bule  down  the  centre  of 
broken  spoke  without  injuring  the  thread  in  hab. 
and  then  tap  some  square'ended  ioatnimeni  into  it 
bj  wbiab  u«  spoke  may  be  tamed  out.    I  have 


'ould  be  the  beat  materiale  for  obtaining  the  gai 
for  experimental  purposes,  and  the  coet  would  be 
very  small.  Some  years  ago  I  was  connected  with 
a  manufaoturing  company  who  nsed  the  gas  largely 
in  their  bnaineaa.  They  made  it  from  ahalk  and 
sulphuric  acid.  A  few  hundredweights  of  ohalk 
'  rge  wooden  receptacle  shaped 
^riie  acid  was  raised  and  gra- 
dually added  to  chalk,  by  me^na  of  a  leaden  Archi- 
■orew,  kept  turning  by  engine.  The  gas 
.  red  in  gasometer  over  water,  I  suppose 
they  found  thia  method  the  chiapest;  buCit  ia  cer< 
taioly  not  the  best—the  product,  sulphate  of  lime, 
being  inauluble,  and  theraforc  a  great  nuisance  to 
clear  out.  Hnw  do  aoda-water  manufacturers  make 

[e;;9ai.]  —  Electrical  Hsnaarlnr  Inatm- 
meiita.- 1  shall  be  happy  to  land  you  one  of  my 
it.  6d.  Ohm  cuils,  if  you  will  advertise  yunr  ad- 
dreai.  or  write  to  me.  See  Sixpenny  Sale  Uolumn. 
— S,  Button  E. 

[BiLiOi.]— MaaenromeDt  of  Field.— Quite  im- 
ponsihle  to  give  the  area  of  any  figure  (cti:ept  a 
circle  or  tqujre)  from  one  dimeaaion.  In  the  ease 
yon  name,  if  it  were  known  the  field  waa  exactly 
square,  it  would  be  then  possible  and  ess;  to  give 
the  area,  but  not  otherwise.- T.  C,  DriatoL 

[6'29n2.]—KeaaDremeDt  of  Field. — If  the  field 
mentioned  by  '■  Castletown  "  is  a  square  one,  then 
the  diameter  -lUO  being  given,  300  -^  y/t  will  be 
length  of  each  aide,  and  ^^,  or  30,000  square 
units,  Fay  yards,  will  betbeanswer.  If  the  field 
boundary  lengths,  then  by  dividing  the  field  into 


imsgiaary  triangles,  fiudinK  *^"  ■^'"*  °^  *''*%  ■! 
adding  up,  the  tutal  ar»  wiU  ba  fonnd.-~V.  0. 
WISSY. 

[e3092,]^Wakani«Diant  of  Field.— '^nitta 
diuonal    of    a    aqnare   field,  yon  cau  e>^  bt 
the  diuonal  and  divritaih 


2.    Inyou 


le  (300}' 


2  =  45,000.    Thbfol 


raotieal  glasa-bl 


a  \/2  timea    the    sldoT   thorolore 
aqnare   ia  diagonal   -^    ^i.     Bat   to   God  n*  4 
uare,  yon  square  the   aide— that  -a,  (D  ^  ^, 
D'-^2.    This  method    i»  not  aoplioahU  tSMf 
jid  which  is  not  a  square.— RE YMOSD. 
[0*994.1— Bopalr«.—A«  you    nnderiook  iie» 

S airing,  you    are    not    li&ble    to    make  good  Bf 
amages  caused   by  damp   from    ontaide  a  bn 
dinary  tear  and  wear.— B.Sc.,  Plpnonlh. 
[G200J.]— IinwnTa  nnia. 
return  the  ball,  but  misai__ 
drops  beyond  the  external  boandary  line, the st* 

,  ?.       —  ..1 ■  "M  thongh  hehadid 

lavendish  oo'Itfai 
Tennis,"  p.  17.— R.  OiLL. 

IG2005.]— lAwn  TonnU.  —  In  playing  t^ 

the  ball  Koes  out  of  court  during   the^^l 

mnts  a  point  to  the  opponent  of  tho  one  whs  Ml 

out.    The  fact  of  attempting  to  striks  itta 

>t  oltec  this  rnle  in  the  least,— B.  E. 

[62395.] —I. awn  Tomil*.— The  factot  tieU 

going  ont  of  court  aeorea  ftgainat  yonr  oppeodlK 

matter  whether  you  tried  to  take  it  or  not  ■,  bal 

it  touched  your   racquet    or  »nj  part  of  yonrW^ 

it  would  aoore  against  you.— PhoosoTE. 

[62997.]— GluM-Workin*.—"  B.  S.'  ii  qj* 
correct  in  his  description  of  the  apparataa  u  nb 
at  the  Manohester  Bihibitioa.  Ordinary  raslfa 
is  generally  oaed,  coming  through  an  oUoogw 
ingcoverdwithwire  gauze  ;  the  noTxlea ma; lit« 
glass  tube  or  brass,  Praotical  gUsa-blonnn^ 
these  of  small  gtasstDbe,  drawn  to  a  point,  the |lit 
of  blowpipe  being  bent  down  over  the  gswjTS 
jointed  pipe  till  in  a  suitable  place  lo  wiim 
'  le  Same.  The  blowpipes  ma;  eilbD  b 
:  each  other  or  two  or  three  plaesdle^  " 
the  work.  The  poiotof  glaastnbelba^W  I 
alone,  and  not  across,  the  gaaieopau!.i 
r  bellows  does  well  to  snpplr  airlkmAi 
■  ■  iwera  use  a  (oot-bellom  ■*  s 
ROSAItlO. 

[82999.1— Dry  PlatM  tax    Hot  OUmil»-I 
used  Dr.  Monkhoveo's  platea  in  Afrioa,  adkiM 
diffioulty  with  them.      If,  however,  you  "s^ 
'  ivelopers,  anymskeof  platen  will  frill ;  temq      , 
.is  I  run  a  border  of  about  ^in.  r.iond  tbs|k4     i 

ith  shellac  diaiolved  in  spirit B.SC,  PlyM^    I 

[ti3000.]— Sleotrloal      KsMorliir      I*^    I 
.enta. — A  description  of  the  mode  of  mak>f  a    1 
ammeter  was  given  at  page  47,  Vol.  XLT,Sa.lJfl    I 
'  the  BsGLisH  Mechanic,  and  an  aitidta    I 
iltmetere  will  appear  ehortly. — S.  BOTTO.^E.         I 
[03OO J.]— Tracing  Paper,— In  reply  lo  Hioj    I 
9,;ott  Homer,  a  very  simple   way  is  to  paiatta 
ides  of  a  sheet  of  paper    witb    blaok  eydeiidE 
ik.      Thia.  when  dry.   le^ivea  a  good  oatliae  <a 
■liod.— A.TISKLEH,  Cheater. 
[|J30(H.]  — Tracing        Paper.  — Huiy     5i* 
lomer'a  query  is  very  iadi«inot.     DoeshewalB 
lake  red  tracing  paper,  ur  iJues   he  want  to  kirr 
ow  traeings  are  transferred  to  fretwork  wood^  U 
le  latter;  rub  Che  under  side  of  the  traciag'tt 


those  of  S  . 

melting  furnaces.  The  best  1  ..  .  . 
types  are  the  Wilson  and  the  Tbwaites  prodDBr; 
all  I  believe,  are  suitable  for  calcining  lime,^. 
or  briolte.  The  process  ooasiets  in  the  prcda*" 
of  carbonic  oxide  by  means  of  a  blast  of  B 
hrough  a  heated  mass  of  co:ils. — GENCKalOt 

[63007.]  —  Welding      Woshet's     8tod.-l>  ' 
jiswer  to  "  Steel,"  I  may  state   that  I  have*" 

-laed  any  of  this   ateel.  and    therefore  samcsal  I 

anything  about  its  peouliaritiea. — A.,  Liveipoi-  | 

[il.tOOj.]— Slse    of   Accumulator.— Yoi  r^ 

need  atleaatfour  cells,  each  containing iiitt«[J*"  , 

Oin.  by  'lin.  by  l'2in.,  to  do  this  work.   Thaw  I 

most  he  conpled  in  seriea.     Thie  will  allow.nsu  | 

run  a  lamp  having  a  resistance  of  abo*t^<AM  I 

and  reqnirug    one    ampl-re    to    light  it  weU.-^  ' 
BOTTOSE. 

[63011.1— PlatlntalDff  Carton  PUt«a-l* 

a  dilute  sulutiuu  of  pl:Uiuuiu  chloride  in  n><^ 
aay  lor.  ta  1  pint  of  water.  Attach  metJlksg 
one  carbon  piale  to  the  anode  iif  a  unw" 
Daniell  battery.  C^mneot  the  platea  yoadeaiitB 
platinise  to  the  eathude.  Allow  both  awA* 
...L_j_  .  .  1.  :_  .1 ilntion  ot  plstiniua ^^^j* 


a  a.nude   does  DM  tmA  t^ 
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pUt«.     Tb«   pUta    will    lonn    beoame 
vilb  platinum  blaok.— S.  BottO^'B. 

ry,— ThB  Dmiall.— S. 


.]  —  Boring  Tabes  Oonloal. —  A»  the 
1  tou  eiDsll  to  ndiDit  uf  the  uee  uf  ■  boring 
mngt  oC  neneiiit;  rims  them.  It  will  bi 
ob  tbeu  even.— T.  C,  BrJBtol. 
'.] — TamKtoei. — I  have  lame  tomkboei 
againit  ■  tuatb  wall ;  I  itArted  tbem  In  a 
118,  and  planted  tbetu  oat  when  from  l^in. 
bigh  in  aaine  n-ell-mnaared  gruand  kept 
atenrit,  itnd  have  piooiine  of  a  good  arop. 
«  afraid  of  giving  tbem  too  mnoh  water, 
.    tbem    planted     out     io     guod    time. — 

'.]— TomatOM. — Train  them  aguuBt  a 
lug  tbe  aoDtb,  pinch  back  all  aboata  above 
: ;  ichen  tbe  fruit  j>  oaoe  aet  atop  ofl  all 
valer  moderately  in  the  daf  time  «itb 
Danure;     du    nut    water    at    eveniDg. — S, 

B.]~FaBt8»Ufiiff     TftChU.  — "HTde" 

I  an  illuetratioD  and  deaoiiption  of  tbe 
.n  jaoht  l'rj/«H(«r  in  the  HUilrauii  Londoit 
r  Aug.  20th,— RCYUOND. 
'.1-Spaaa  of  TBMBl».--Tho  "  Why 
uf  "Ailantii"  may  be  thtu  aoiwered 
:  that  in  order  to  double  an;  given  apeed 
I,  it  B-oaid  require  to  have  tbe  driving  power 


lid.- 


I.]  —  Speed  of  Taieele.  —  "  Atlantia  " 
d  on  p.  aii7  of  Vol,  XLIII.  (No.  1,109) 
full  account  of  thia  aubject.  If 
ia  unable  to  get  the  camber,  I  iball  be 
D  give  a  brief  anmmary  ol  the  aitiole.    A 

.d  caloalatea  that  tbe  arank-ahafti  of  aooh 
would  weigh  do    leas   than  &00  tons  I — 


!.] — Screw-Down  Tape. — These  tapi, 
re  provided  with  an  indiarubber  ring,  are 
iig.  and  not  equal  la  a  well-made  plug  tap, 
ton  for  their  use  ia  that  pipes  are  liable  to 
lien  tbe  plug  wean  loaic  and  is  suddenly 
F,  eapeoially  by  women.  It  baa  been 
ed  that  this  arrangement  ia  the  patent  of 
leer  of  a  water-supply  aaauciatioa.  At  all 
Eomo  of  tbe  men  make  'baooa  money  by 
in  and  oondemaing  the  fieqoent  leakage 
Ml  producing  a  rabber  washer  from  tbi. 
it  pocket,  going  through  the  formnia  of 
^  off  the  water  iu  the  street,  Jic,  and  pooket- 
I  the  tapater  ohooeei  to  atand.  Mem< 
ality  of  the  braaa   naed   foe    ateam    taps 

oenally  Co  be  met  with  in  the  average 
:'a  Btoal:  iu  trade,  oonsiating,  aa  tbe  Utter 

mostly  lead,  a  little  sine,  and  lesi  ooppei. 

verpod. 

!.] — Borew-Down  Tape. — The  objaot  of 

er  company's  tegutatioas  with  reapect  to 

ooaomy.     It  is  a  pretty  well-known  fact 

I  water  ia  wasted  by  the  aae  of  tbe  aorew- 

>  IS  peouliarly  capable  of  anddenly  turning 
Jl  on  if  left,  through  carelessness,  to  drip, 
ew-dowa  tap^  from  ib  Daaatmetlon^  can- 
■ibly  give   way  to   hydnolic  preainra. — 

i.]  —  Serew.Down  Tftpe.  — Water  com- 
npply  water  at  a  considerable  preaanre,  and 
'  plug  taps  soon  get  out  uf  order,  and  have 
ken  ofl  to  be  repaired,  while  vay  person  of 
'  intelligeuce  can  put  a  fresh  washer  ou  a 
iwn  tap.  The  chief  raaaon,  however,  fur 
rrew-duwn  taps  ia  that  yon  are  foroed  in 
em  to  "  waste  time,"  as  "  New  River  "  oalls 
wing  tbe  tap,  and  thoa  avoid  the  jerk  and 
1  all  the  littings  which  arises  if  a  plug  tap 
1  abarply.  Ou  a  steam  bolter  there  might 
nlty  iu  getting  a  washer  that  would  atand 
'  if  a  aorew-dowD  tap  was  nasd. — D.  H. 
!.]— Bcrew-Down  Tape.— The  reaaou 
e  insisted  upon  by  water  oompaniea  ia,  be- 
uiQg  the  oriGoe  as  they  do  gradually,  there 
ik-pressure  on  the  anpply  pipe.  In  many 
ii  would  burtt  the  pips  if  an  ordinary  plug 

I  used.— Lambeth. 

!.]— Bcrew-Down  Tape.— As  a  rule,  they 

md,  of  euurse,  the  Water  Company  do  nut 
jut   people's  time,  but  only   their  water. 

■m  very  qulukly,  anl  they  thus  save  the 
—  '  -1    by   tbe   audde 


f  jFrevcntmg  concusa 
uf  [ho  column  of  wat. 


— T.C 


UNANSWERED    QUEKIES. 


■ntWri  iifi4  Win  V  T^rrUt 

l*cf  eax  for  liti  itMf  tf 

:ecar  iMt,  C.  Frcrts  bu  teplii 
O<iruerr>'0ljpe,  p.  3rs. 


rad  tmi  itftnt  in^^rrnaiitu 


QUEMES. 

[e3093.1-Beea.-WI1l  M>m«kiiid  bfB-keepar  give  me 
Abtwira  Mr  frame,'  but  ai  I  tee  the  b'ei"  wll'l  act  be 
0  leitarda;,  but  rouLd  Ibey  were   to  fsstiaetl  to  Uie 


(6J0M.]— Throat— ^ 
tir«L.    BhahMBcmL 


t.  Ucc  ^ sacral  b«lth  li  good.  Shetsheallh;. 
Ingallmaia.  Canaajms  auggMt  a  remady  ?— 
l-SplaaiiiK  and  Twiattnff  Maohlnei. 


Jdanabsster,  but  ibey  leaE  ap  csduUAte  bafcud  mj  meaai 
Addsd  to  tba  abova  weald  be  rcQoLrad  a  line  abaft,  pmiay 
and  ■  bone  grar  far  one  lisrte.-J.  iKtvm..  Bus  C™ 
cordJa,  No.  il.  Bh  p.nlo,  Biaitl. 

'J—  Bkrlvanow,  Eolmea  -  Burke, 

[8Ju;s.]— Saddle . - 


Islu^Ki,]— Cambrian  and  North  Btaftard  Louoa. 


C«»91.]— ITatn  Pomplnr^l  have  a  well  itjtt. 

ngtuesbleh  lllutbe  waifr  to  tbsanrHaoe.'bin  11  li  only 

ig  budte  atMut  ISDydi.diitsal,  and  about  3tC.  higher  than 
Irface  ef  well.    Wbat  I«  tbe  ben  way  Ic  supply  Ibe  hnaM 

iraiTI,!l«qt  eujply  wiiiioui  dettrsying  Its  parity  r—4QU* 


anlable  npalr." 


--D.  t    II  uoi  reaunalile  itear  aad  I'eir  to  be  considered  f 
(a)033.]-Baitman  Nevatlra  7aper.-Oan  any 

id  have  given  ICfm  credit  lor  SJJ  toWj  ■■--  -■■-"  "- 
0  oppor(nnily  o(  Irjlng  the    paper  bef 


tt 


dry  plate  pholonraplij  ihould 
■111  enable  Jim;  to  oqntToi    di 


ler.    It  la 


•nlEdge  (as  Oarcwrlcbt  ud  Batbny  latorm  at)  of  an 

It  (our  of  then  are  appreolabl*  with  a  little  piaclti 
I  nexl  two  an  iDvarlable,  and  the  last,  whlab  ii  so  li 


Bd  pspcra  ibroofh  yanr  columaa  until  we  can 
Ecaan  Camiiwiy  adiertlte  that  they  will  not  be 
old.    Tbe  Isii  I  bonghl,  both 'rem  a  veU^knewa 

ir  to  knew  tba  data  of  maBi^aetDre,  lUd  Diai  mak- 
underuklag  or  the  sompioy  tc  replace  faulty 
DoelTeet.    I  found   tnlupareal  bonaenial  llnea 

iBgba  wbole  packet  of  Butmaa't  S|by  ej  paper, 

sud  quite  equal  to  tbe  best  platea  In  prmtlag 
qn.mi...-J.  Q.  S 
I«3i>}4.]~VatiiahlnK  Point  —  IVcnld  any  amhl- 
■clural  roailet  ul  Iho  UlLCUiMC  MndlJ  tell  ma  hoW  » 
laaage  CUe  peripectine  Iu  a  large  diawiag  of  a  bslldlag, 
I  which  [lis  tDclluallim  ol  t}»  Una  It  oily  very  illgbt, 

a  vni  hanlbovk  on  perspagllrs 


[Wi3s,]-lIaUeBoUtnrforStOOk.-IaB>al  pre- 

Attieaod  pig^,  boiliug  it  iJi  aiarfiiopea  baliar  or  copper* 

,  mora  era ouED leal  wajul  cocking  tban  tba  way  lna# 

bat  tbe  meal  must  be  /oily  belled,  IbepaitlDlw  al  BtalehJ 
il  tulb,.  10  oDuld  (asd  my  holler  witbont  a  pomp.  What 
■ater  ciaponted  per    hour  al   My  SOlh.  preaiDnt— 

[«3(i]«.]— Electric  Shook.— Will  icme  reader  of  tfa* 

'  B.  11."  kiDdl)  aulst  me  I    I  wlah  K  bava  an  UduHloa 


I?  Iballevetbe  B.U.F,  oteaol 
[on  alu  aiplalB  aad  g)ta  IU 
id  Latimer  Clarke  tattarlte  I' 

d  Dlgeatlon,— I  have 


[Il3a3!i.]—  Oxy-Hrdf  Ogea  Lantema.— Is  It  daoger- 
liii  10  utL-cHj^'u  fruia  a  uj'imdvr  onrakug  the  bydrogBii 

lt3UtJ.]— Ii.IT.-W.B.    SnBlnee.  — I    acllctd    tb«t 


»Dtked7  Cbetlrr 


lleljbeal,  Denbigh  btanohi 


Nil*  « 


ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE. 


Ihnt  <•  (  cItqH  to  tbli  eilKit,  "  II  iba  lam  Lt  nol  p>ld 
[e3i>s4.]-Indlkrabber  BalU  1 8  en  all). -I    oc 


-wCFald  be  thukloll;  nceiieiL— W.  H.T. 
L«JM!,7-M,B.  Enslnea.  —  Cu,n    injont    H!l    «• 


m?    I  !!«••  repohlfillr  tried  IrieiLiiK  with  etho'.  but 


M.]— Blttok  Heart  Iron.- 


[«(M1  ]- Plating  P oft  Soldtr.- Will  lODie  laJet 
tall  DIE  bDv  TO  lUrcr.pIXe  toll  lolUer  T    1  biL'v  ■  lal  »1 

ODDDt  ert  tba  .lllar  to  Uke  on  tho  Kider.     I  hut  'iritd 

— PEIILID  PHTBR. 

rM(M«.l-Outtlii«Pipe«.-WooU"TC."  Of  othm 
t>lt  ma  Ibi  toUowInc  !    lWeKiiii>|[ii.  pipn  (oculitail 

■uaniDdforilii,  ind  Iln.'plpM?— OBB  lOBORAWT. 

/  [(Kwrj— BlotaUon— If  w  =  woigbi  (touii  lo  be 
[SJOiaj-ItdnoUon  CoUa-l-  Wonli  it  Ib-ktb  Ibe 


t.  5.1^"' 


HDd  ■drIb  o(  Inloatlon  nipt  >Dd  •!»  o[  mpplj  plpe.- 
IIROTH.    [Write  Mr,  1.  BMe,  Oitotdtirwl  Tgrln 
Aoorlflg  too.— BdO 
[BgOBO.J^Brau  HBme  Flatea.— Hoi 


r«3Mi.)-Pede»tTlanl«m,— I  wish  to  ■ntcc  lolo  i 
ncii'haonlFdKeuU)  IkIqIdk.  Ac..  I  ihnuM  llks  toksoi 

ri-guaini  (ierci>B  ind  di'it  vDiild  obllgi.-BJtint. 
[BJOSB.I  — Prophylaotlo«  to  Cholsni.  —  "  Boi,- 

(letter  17 ;i«l  InbliPiIHt   luTereiilug    leltn.  rcHiniaiFIidi 


[UCit7.]-Pnmp  Fazila.— Uf  bolli 


[iWBS.l-Wood  Pnlp  — C»n  iBj  of  Tour  tudon  lu 
[B]Oia.]-KottltDff  Breech  Blooke.-l  ihoiil 
■  [saosi.]— OreaeotB—l  w«nt    to  to-ao«    the     d*r 


(aSOBBJ-Oftrbplietd  Oil -Will -Bo."  kindly  gl. 


[B]MT.)~Pollihinff  Uetal   Speonla. -0>n    mj 


lBJ05a.]-8pon»TPl"tin>ini.— 


.]-8i>innloB.-HQW    many 


[93070.] -HardenlnB-  Spiral  BprliiBS.— It  lonia 

ulT'w'kbout 'lolt^a'dnwn,  baVtlier  irB"loa  Mft  "iba 
[asOT  1.1 -Depth  t.r  DItIuk  Bell.— t    ihsl]   Uel 

[83^71.]- Be  BleterlQK   Thermometer.  —  A    re. 

■  lltila  lirgoi  cb>D  t)i*  vtbcr  ind  nile'd  wllb  ■  olur  wbite 
liquid.  The  olbcr,  ■■mull  bulb,  uiuted  "  be«l  "bill  loll 

I(a(i73.]-Cemer.t     for    Iron   StaTS.— Csn     sny 


[fl30H.]  —  BeooTBrlar  Indl.o 


PBOBLXU  ULIX.-BtB.  F.L.M 


WUM  bo  plaj  ud  BU 
BOLDTIon  T 


)  I.  R  Uttt  B  kt  El  r 


"  '-  Kt(R 

j-bb' 

TBRfiCS    OP    SUBSCRIPTIOI. 

fATXBLI     IK      LDVUfCa. 

:n>  Bniidi^i,  ite,  M.!    u  !(•«    laluni,  ik>  hn.a>' 
[atlm.   Cinilh   >('>•>   BkiU.    Maul,    or   uj  ■<  IM  Ik 


|^Undto>o~pl«un>li>i>— ,*tb*i    siaK^to  laUlBIiaiB' 

IT,  VII..  iiTt.  xiviu.,  xxT~    axa.  m 

:iT.,     UJTL.       ilXTlL.     SIIVIIL,     HtH-  ". 
.  iLlL.    ELUL,  u4   XUT..    BdujIi  *a.  ^^ 

hIIh  01  unKUt-KT  1(1-  •«■,  wmat  twt  baaOa^BV 

IB  lor  Toll.  TL,  ril..  Tliu  ^w  lEl^L^  («■■ 

>&,    IniUui  to  ToL  II...  u4    In  .iil.^riMI  i*  1^' 


CHAAaiS  FOA   AjlVSETiaiHS. 


■u  upau  In  !*•  -  ><>nu    e^la  Oalaiu.'ll]  •■■■■■* 

"y  iT  r^rt?h'in  tbV^^    **    '~**  "   '^fuH* 
PoblUhor  naU  ta  patahil    tf  s  ?Sa  «h>U  )•  M?  ■  ' 

_u  wluia  11 1>  iHnmilan  H  •tab  r^x£T^ 


Holloway'B  PUU— XhM*  tmm  imr^ 
ilood.udMawcnocUiVl.  sa  Um  U.hl  II 
Jdo.iMio  frait™ii«^gBj  u^    f^  ^  ■■ 
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